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Abstract
Background: Short fiber reinforced resin composite (Ever X Posterior) is a bulk fill resin composite 
indicated as a core dentine substitute at high stress-bearing areas improve strength and fracture toughness of 
conventional resin composite and restored teeth. So, this randomized clinical trial was conducted to validate 
clinical performance of short fiber reinforced resin composite in endodontically treated molars.

Method: 56 participants having endodontically treated lower molars with moderate amount of remaining 
tooth structure were randomly enrolled in this trial and received either Ever X Posterior covered by Gaenial 
posterior or only Gaenial posterior resin composite that applied according to manufacturer instructions. 
Mann-Whitney U test was used for intergroup comparisons and Wilcoxon signed rank test was used for 
intragroup comparisons. The significance level was set at p ≤ 0.05. No statistically significant difference was 
observed between both tested groups for all USPHS criteria at different follow-up periods except for color 
match favoring Gaenial posterior with a significant difference between both groups.

Conclusion: Both types of restorations showed an acceptable clinical performance along 1 year follow-up 
period.

Keywords:  Clinical fracture, Direct resin composite, Endodontically treated molars,

Introduction
Restoration of endodontically treated teeth is one 

of the main challenges in restorative dentistry due to 
chemical-physical and bio-mechanical alterations, 
increasing the incidence of their dental fracture.22 The 
resistance of endodontically treated teeth is directly 
affected by the amount of remaining tooth structure. So, 
the main goal of the dentist for restoring endodontically 
treated teeth should be application of conservative 
approach.6 Direct resin composite restorations have 
been proposed as one of the treatment options for 
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restoring endodontically treated teeth. They are the 
most conservative restorations preserving sound tooth 
structure, can bind to tooth structure, reinforce tooth, 
and reduce time of treatment compared to the other 
treatment options.23

One of the recent advances in resin composite 
technology is the evolution of Short Fiber-Reinforced 
Composite (SFRC) that contain short E-glass fibers 
allowing it to resist crack propagation, thus enhancing 
the strength and the fracture toughness of conventional 
resin composite and restored teeth.3 Although many 
invitro studies evaluated the performance of SFRC, 
there is a little data validating its clinical performance.

Thus, this randomized clinical trial was proposed 
to evaluate the clinical performance of SFRC (Ever X 
Posterior, GC Corp., Tokyo, Japan)versus microhybrid 
resin composite (G-ænial® Posterior, GC, Tokyo, 
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Japan) restorations in endodontically treated molars 
over 1 year. The proposed hypothesis was alternative 
hypothesis that SFRC restorations would have better 
clinical performance than microhybrid resin composite 
restorations in endodontically treated molars.

Subjects and Method
This prospective, randomized controlled trial was 

conducted between January 2019 and March 2020 at 
Conservative Dentistry clinic, Faculty of Dentistry, 
Cairo University. The trial was registered in Clinical 
Trials Registry (clinical trails.gov) with number 
(NCT03515265)

Eligible participants aged from 18 years to 55 
years were those who had endodontically treated lower 
molars with moderate amount of remaining tooth 
structure27: Class II cavity (3 walls) with thickness of the 
remaining walls not less than 2 mm.18 Participants were 
excluded when they had teeth with failed endodontic 
therapy, absence of opposing, evidence of any 
parafunctional habits, advanced periodontal diseases, or 
temporomandibular joint disorders. The selection criteria 
are very critical for clinical success of restorations.

Sample Size Calculation: Based on the previous 
study4, if the success rate against fracture of the control 
group was about 99% and If there was truly no difference 
between the standard and experimental treatment, then 
46 patients were required to be 80% sure that the limits 
of a two-sided 95% confidence interval would exclude a 
difference between the standard and experimental group 
of more than 10%. The number was to be increased to a 
sample size of 56 to compensate for losses during follow 
up (20% more than the calculated).

Randomization, Sequence Generation, and 
Allocation Concealment: In two parallel groups (n= 
28 restorations), fifty six participants (26 males and 
30 females) with the mean age of intervention(SFRC) 
(34.54±10.18) and comparator (microhybrid resin 
composite group) (34.39±10.41), were randomly 
enrolled in the trial through an online randomization 
web based tool (https://www.random.org/). Random 
numbers were placed in an opaque sealed envelope 
arranged by contributor who was not further involved 
any more in the subsequent phases of the clinical trial. 
For each participant, informed consent was taken 
after explaining the trial objectives and phases to the 
participant. The fifty sixth participants completed follow 
up times of the trial.

Clinical Procedures: All clinical procedures were 
done by the same operator who couldn’t be blind to the 
type of resin composites used due to difference in their 
application.

After assessment of root canal treatment, the teeth 
were isolated by rubber dam (Sanctuary®Powder Free 
Latex Dental Dam, Malaysia).14 Temporary filling was 
removed from the cavity. The cavity was then checked 
for any remaining carious lesions or any undermined 
enamel to be removed. A stainless steel gauge caliper 
0-10 (SALVIN, Germany) was used to measure the 
thickness of the remaining walls to be 2 mm at minimum 
and the distance between cavity floor to occlusal surface 
was measured by a graduated periodontal probe (by 
Martin, Germany) to be 5-6 mm. An appropriate pre 
contoured sectional matrix with the corresponding ring 
(TOR VM, Russia) and a proper sized wooden wedge 
were applied to restore the missing proximal wall.24

All the restorative materials were applied according 
to the manufacturer instructionsTable (1). Selective 
enamel etching technique1035-40% phosphoric acid 
gel (Vococid, VOCO, Germany) was applied on the 
enamel margins only for 15 seconds, rinsed by water 
for 15 seconds and gently dried by blotting with cotton 
pellet. Universal bond 20(G-Premio Bond, GC, Tokyo, 
Japan) was applied and rubbed on the etched enamel and 
dentin surfaces, left undisturbed for 10 seconds then dry 
for 5 seconds at max air pressure and light cured for 5 
seconds by a LED light curing unit (Woodpecker Light 
Cure I Led, China) with an intensity of 1600 mW/cm². 
The light intensity was checked periodically with the 
radiometer attached to the light curing device.

Centripetal technique was used to build up missing 
proximal by application of microhybrid resin composite. 
Mulling of highly viscous microhybrid resin composite 
is recommended for better marginal adaptation. For 
the SFRC group Figure (1), SFRC was packed in the 
cavity with an increment up to 4mm thickness ensuring 
that there was enough (1-2 mm) space left for the 
overlaying microhybrid resin composite on the surface 
as recommended by the manufacturer to ensure high 
esthetics and wear resistance. For the microhybrid 
resin composite group, all the cavity was filled by 
only microhybrid resin composite using incremental 
technique. Finally, all restorations were finished and 
polished.
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Table (1): Material’s specification, composition, lot number, and manufacturer.

Material Specification Composition Lot Number Manufacturer

Ever X 
Posterior

Short fiber 
reinforced resin 
composite (bulkfill)

Bis-GMA 10-20 wt%, TEGDMA 5-10 wt%, silicon 
dioxide 5-10 wt %, barium glass 60-70 wt%,glass fiber 
5-15 wt%, PMMA, photoinitiators

 1811191

GC Corp., 
Tokyo, JapanG-ænial 

Posterior

Micro-hybrid 
resin composite 
(conventional)

UDMA, DMA co‑monomer, Inorganic filler >100 nm; 
Fluoroaluminosilicate, Inorganic filler <100 nm; Fumed 
silica, Pre‑polymerized fillers (16-17 μm); Strontium and 
lanthanoid fluoride Filler (wt/vol %): 77/65, photoinitiators

 1807031

G-Premio 
BOND Universal adhesive 10‑MDP, phosphoric acid ester monomer, dimethacrylate, 

4‑MET, MEPS, acetone, silicondioxide, photoinitiators 1810093

Figure (1) a) prepared cavity in lower right first molar, b) application of SFRC in the center of the cavity 
while the peripheries are from microhybrid resin composite, c) 1-2 mm space left for the overlaying 

microhybrid resin composite, d) final direct SFRC restoration.

Clinical Evaluation: Clinical performance of dental 
restorations was evaluated at 6 and 12 months using 
modified United States public health service criteria 
(USPHS) as criteria of assessment5 by two well-trained 
experienced blinded assessors Table (2). In some cases, 
as both assessors scored differently, they discussed until 
reaching a consensus.

Statistical Analysis: Categorical data were 
presented as frequencies and percentages and were 
analyzed using fisher’s exact test. Numerical data of 

age was tested were represented by mean and standard 
deviation values and were analyzed using independent 
t-test. Ordinal data were presented as frequencies and 
percentages and were analyzed using Mann-Whitney U 
test for intergroup comparisons and Wilcoxon signed 
rank test for intragroup comparisons. The significance 
level was set at p ≤ 0.05 for all tests. Statistical analysis 
was performed with

IBM® SPSS® (SPSS Inc., IBM Corporation, NY, 
USA) Statistics Version 26 for windows.
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Table (2): Modified USPHS criteria for clinical evaluation.

Outcome Criterion Score Description Measuring 
method

Primary 
outcome Gross fracture

Alpha Restoration is intact and fully retained
Visual inspection 

with mirrorBravo Some portion of the restoration is still intact and can be repaired
Charlie Restoration is completely fractured.

Secondary 
outcome

Color match

Alpha The restoration matches the shade and translucency of the adjacent 
tooth.

Visual inspection 
with mirrorBravo There is a mismatch in the shade and translucency but it is within 

the normal range of tooth shade. 

Charlie The mismatch is beyond the normal range of the tooth shades and 
translucency.

Marginal 
integrity

Alpha The explorer does not catch and there is no visible crevice along the 
margin of the restoration. Visual inspection 

with mirror and 
explorerBravo The explorer catches and there is visible evidence of a crevice but 

the dentin or the base are not exposed.
Charlie There is crevice defect extended to the dentin

Cavosurface 
marginal 
discoloration

Alpha There is no visual evidence of any marginal discoloration at the 
junction of the restoration and the adjacent tooth structure

Visual inspection 
with mirror Bravo There is visual evidence of shallow marginal discoloration.

Charlie There is visual evidence of deep marginal discoloration toward a 
pulpal direction.

Table (3): Frequencies (n) and Percentages (%) of (Modified USPHS criteria) in both groups.

Evaluation 
criteria Score

Follow up
Intra group P-value=

Baseline 6 months 12 months

SFRC
Microhybrid 

resin 
composite

SFRC
Microhybrid 

resin 
composite

SFRC
Microhybrid 

resin 
composite SFRC

Microhybrid 
resin 

composite
% n % n % n % n % n % n

Gross fracture

Alpha 100% (28) 100% (28) 100% (28) 96.4% (27) 100% (28) 96.4% (27)
1ns

0.368ns Charlie 0% (0) 0% (0) 0% (0) 3.6% (1) 0% (0) 3.6% (1)

Inter group 
P-value= 1ns 0.313ns	 0.313ns

Color match

Alpha 71.4% (20) 100% (28) 71.4% (20) 100% (28) 71.4% (20) 100% (28)

1ns
1ns

Bravo 28.6% (8) 0% (0) 28.6% (8) 0% (0) 28.6 (8) 0% (0)

Charlie 0% (0) 0% (0) 0% (0) 0% (0) 0% (0) 0% (0)

Inter group 
P-value= 0.002* 0.002* 0.002*

Marginal 
integrity

Alpha 100% (28) 100% (28) 100% (28) 92.9% (26) 92.9% (26) 89.3% (25)

0.135ns
0.097ns

Bravo 0% (0) 0% (0) 0% (0) 7.1% (2) 3.6% (1) 10.7% (3)

Charlie 0% (0) 0% (0) 0% (0) 0% (0) 3.6% (1) 0% (0)

Inter group 
P-value= 1ns 0.154ns 0.679ns

Cavo-surface 
marginal 
discoloration

Alpha 100% (28) 100% (28) 96.4% (27) 92.9% (26) 96.4% (27) 92.9% (26)

0.368ns

0.135ns

Bravo 0% (0) 0% (0) 3.6% (1) 7.1% (2) 3.6% (1) 7.1% (2)

Charlie 0% (0) 0% (0) 0% (0) 0% (0) 0% (0) 0% (0)

Inter group 
P-value= 1ns 0.556ns 0.556ns

Inter group 
P-value= ـــــــــــ ـــــــــــ ـــــــــــ

P value *; significant (p ≤ 0.05) ns; non-significant (p>0.05).
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Results-Table No. 3
Fifty six participants were enrolled in the study. 

Fisher’s exact test showed no significant difference in 
gender distribution between participants of both groups 
(p=0.789). Independent t-test showed that there was no 
significant difference in age between participants of both 
groups (p=0.956).

For the intragroup comparison among the different 
follow-up periods, Wilcoxon signed rank test showed 
that there was no significant difference in the distribution 
of gross fracture, color match, marginal integrity and 
marginal discoloration scores within SFRC group and 
the microhybrid resin composite group. For the inter-
group comparison, there was no statistically significant 
difference between both tested materials for all USPHS 
criteria except for color match favoring the microhybrid 
resin composite restorations as there was a significant 
difference of scores at all different follow-up periods.

Discussion
Restoration of endodontically treated teeth is a 

challenge in restorative dentistry8 due to chemical– 
physical alterations (dehydration of dentin and mutation 
of collagen) and bio-mechanical alterations (loss of 
tooth structure and reduction of proprioception), all 
these alterations inflict a negative impact on the long-
term prognosis of endodontically treated teeth increase 
the incidence of their dental fracture.22 The fracture 
resistance of the endodontically treated molars was 
mainly affected by the number of remaining walls25. 
Since the mechanical response of the endodontically 
treated teeth depends mainly on the amount of remaining 
tooth structure. It is very important to maintain as much 
as possible of the remaining tooth tissues. The major 
goal of modern restorative dentistry is preservation of 
sound tooth structure.26

Among the current treatment options for restoration 
of endodontically treated posterior tooth include direct 
resin composite, crown, and post, core and crown. The 
decision of restorative technique would depend mainly 
on remaining tooth structure and amount of occlusal 
stress on the tooth to assure function and prevent 
fracture. In case of tooth with minimum to moderate 
loss of tooth structure can be restored successfully by 
direct adhesive resin composite restorations27 while 
crown is recommended in case of tooth which weakened 
by a massive loss of sound tooth structure.22 A post is 
indicated if retention is required for the restoration.6

SFRC is one of the recent advances in resin 
composite technology that elevated the fracture 
strength of endodontically treated teeth16 also SFRC 
has sufficient polymerization properties in terms of 
degree of conversion, polymerization shrinkage, and 
shrinkage stress.12 SFRC is composed of a cross linked 
resin matrix, short E-glass fibers, and inorganic fillers. 
SFRC also contains CQ and N, N-dimethylaminoethyl 
methacrylate (photoinitiator) that together with the 
E-glass fibers conduct and scatter light over a long 
distance also the translucent color of the material 
allowing adequate polymerization at 4-mm depth, so 
it can be applied in bulk safely.11SFRC was covered 
by microhybrid resin composite (Gænial Posterior) 
following manufacturer recommendations talso to 
maintain the same chemical integration between the 
materials. This bilayered configuration is similar to that 
of a natural tooth (biomimetic restoration) that improved 
mechanical properties by utilizing the inherent strengths 
of each material: a bottom layer forming the supporting 
bulkand a top layer with high wear resistance.

Microhybrid resin composite is a conventional 
resin composite provide adequate mechanical, physical 
properties and proper polishing properties.21 Microhybrid 
resin composite is characterized by a trimodal 
technology with a combination of inorganic fillers and 
pre-polymerized organic (resin) fillers that reduce the 
polymerization shrinkage and shrinkage stress.1The 
comparator group was selected to be restored with direct 
microhybrid resin composite (Gænial Posterior) for 
preservation of sound tooth structure and also to reduce 
the effect of the restorative material confounder between 
the two groups so mainly the clinical performance of 
SFRC could be evaluated.

Regarding the results of gross fracture, no 
statistically significant difference between the two 
groups. This could be due to short period of observation 
(one year), both types of composites are characterized 
by having adequate mechanical properties: the fibers 
embedded in SFRC mimic the fibrous nature of dentin 
behaving as crack stoppers and transferring stress 
from the polymer matrix to stronger fibersin addition 
the linear chains of PMMA in the cross-linked matrix 
together with the fibers plasticize the matrix to some 
extent lead to increasing in fracture toughness, deflecting 
crack propagation as well as decreasing shrinkage strain 
values and improving flexural strength11, also due to that 
the survival rate against fracture is mainly affected by 
the number of remaining walls this in accordance with 
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Suksaphar et al. 201727, and in addition to excluding 
patients with bruxism that is in accordance with Opdam 
et al. 201419 who reported that in their systematic review 
that bruxism is one of the patient risk factors influencing 
on survival of posterior restorations causing restoration 
fracture. The short-term fracture of one microhybrid resin 
composite restoration might occur due to inadequate 
high impact force applied to the restoration, improper 
cavity preparation or presence of voids in the restoration.

While regarding the results of color match, there 
was a statistically significant difference between the 
two groups favoring the microhybrid resin composite 
restorations. These results in agree with ElAziz et al. 
20207 who reported that a grey color mismatch of SFRC 
restorations in teeth with dark sclerotic dentin present 
at the base of the cavity was due to the SFRC is highly 
translucent material, so the 1-2 mm remaining thickness 
of the covering microhybrid resin composite layer could 
not conceal the discolored dentin. Regarding the results 
of our study in cases of remaining deep stain at the base 
of the cavity, it is recommended touse an underlying 
opaquer under SFRC or increase the thickness of 
overlaying microhybrid resin composite more than 
2 mm unlike the manufacturer recommendation that 
SFRC should be covered by 1-2 m. In contrast to our 
findings, Guney & Yazici 202012 who found that only 
one SFRC restoration at baseline and 6 months follow 
up, and two SFRC restorations at 12, 18, and 24 months 
follow up periods received a score of bravo. These might 
be attributed to no discolored underlined dentin left in 
the cavity.

For the results of the marginal integrity. There was no 
significant difference between both groups in agreement 
with Guney & Yazici 2020.12 This could be attributed 
to that both types of composites are characterized by 
having low polymerization shrinkage and shrinkage 
stress which are the predisposing factors to marginal 
adaptation failure.29 The microhybrid resin composite 
with inorganic fillers and prepolymerized fillers reduce 
the polymerization shrinkage and shrinkage stress by 
increasing the available sites for composite flow due 
to reduction of coupling agents.1 SFRC contains short 
Eglass fibers and the linear chains of PMMA in the 
cross-linked matrix decreasing the shrinkage strain 
values.11 Also, short E-glass fiber fillers that may absorb 
polymerization stress and increase stress relieving 
capacity improving adaptation.12 Reduction in shrinkage 
stress at the interface between the restorations and teeth 
lowers the risk of cuspal deflection and dentin fractures.28 

The Slight lack of adaptation might occur due to the 
high viscosity of G-ænial Posterior (inmicrohybrid resin 
composite group and also SFRC group that covered by 
microhybrid resin composite), masticatory stresses and 
temperature changes in the oral cavity. Teeth and resin 
composite materials have different coefficient of thermal 
expansion, so temperature changes which take place in 
the oral cavity lead to stress in the adhesive interface 
leading to breakage of hybridization bonding.9

Concerning the results of cavo surface marginal 
discoloration, there was no statistically significant 
difference that was in accordance with Tanner et al. 
201828 and Guney & Yazici 2020.12 This might also be 
attributed to both types of composites are characterized 
by having low polymerization shrinkage and shrinkage 
stress improving adaptation thus reduce marginal 
discoloration.12 Marginal discoloration usually results 
from defects that present between restorations and cavity 
margins15 that associated with deposition of food and 
beverage stains and bacterial biofilm into irregularities 
of the margin.17 Marginal discoloration is influenced by 
the material, the operator, or factors related to the patient 
such as eating and oral hygiene habits.13 Minor degree 
of discoloration in both groups might be due to the 
slight lack of adaptation that might occur due to the high 
viscosity of G-ænial Posterior, the masticatory stresses 
and temperature changes in the oral cavity, patients’ diet 
and oral hygiene habits.

According to the guidelines of American Dental 
Association for adhesive resin composites that released 
in 2001,2 resin composite restorations were considered 
to be clinical acceptable when there was no more than 
5% of the restorations were lost and did not show critical 
microleakage at the sixth months follow up. Based on 
our findings, both types of resin composite restorations 
were clinical acceptable functional restorations at one 
year. The alternative hypothesiswas rejected.

Limitations of the Study:

1.	 Short follow up period but more follow up visits are 
scheduled for longer follow up.

2.	 Operator blinding could not be applied because of 
different restorative techniques.

Clinical Recommendations:

1.	 Longer follow up period is highly recommended for 
confirming the present results of this trial.

2.	 Further randomized clinical trials evaluating general 
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performance of fiber reinforced resin composite 
restorations in various clinical situations are 
recommended e.g. to be compared to indirect crown 
restorations in endodontically treated teeth or to be 
used in patients with high occlusal stresses.

Conclusion
Both fiber reinforced resin composite and 

conventional resin composite restorations in 
endodontically treated molars with moderate amount of 
remaining tooth restoration have an acceptable clinical 
performance over one year follow-up period.
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and approved by Evidence Based Dentistry Committee 
(EBD) and Research Ethics Committee (REC) with 
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Abstract
Background: Medical Education curriculum is considered to be one of the toughest across the world. 
The long duration of course along with frequent assessments done make it stressful journey for medical 
students. Assessment of stress and its determinants among medical students is of utmost importance so that 
correctable actions can be taken.

Objective: Assessment of stress and its underlying causes among Indian Medical Undergraduate Students.

Material and Method: A descriptive cross-sectional study carried among 380 MBBS (Undergraduate) 
students of Government Medical College of North India to explore various stress determinants (Stressors) 
which were categorized into 6 domains viz. Academic Related Stressors (ARS), Intrapersonal and 
Interpersonal Related Stressors (IRS),Teaching and Learning-Related Stressors (TLRS), Social Related 
Stressors (SRS), Drive and Desire Related Stressors (DRS) and Group Activities Related Stressors (GARS). 
Data collection was carried out for a period of 3 month and self-administrated validated MSSQ questionnaire 
was used as a Data tool. Data entered and analyzed with SPSS software.

Result: 31% medical students suffers from Severe and 56% medical students suffers from moderate 
Academic Stress. 40% medical students have documented that Teaching and Learning Method as a source 
of Moderate stress. Academic related stress and Social related Stress has significant association among both 
gender when compared with 1st, 3rd and 5th Semester curriculum. Father’s Education status of a Female 
Student and their Residence has significant association with Academic related stress. Mother occupation and 
1st, 3rd and 5th Semester Curriculum has significant association with Teaching Related stress.

Conclusion: Stress exists in various domains and with variable intensity during whole MBBS course.
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Introduction
Medical education training period is considered 

to be a highly stressful period for the students all over 
the world.[1,2] Various Studies have shown prevalence 
of stress among medical students ranging from 30% 

to 50%.[3,4] Two studies conducted among Malaysian 
government university students reported presence of 
emotional stress ranging from 29.1 % to 41.9% among 
medical students[2,3] and another study conducted among 
Malaysian private medical school reported it to be 46.2% 
[1] as measured by General Health Questionnaire (GHQ-
12).[5] 57% medical students have emotional disorders 
as measured by GHQ compared with law students who 
were having 47.3% emotional disorders.[6]

These studies elicit presence of elevated 
psychological pressure on medical students. Stressful 
conditions adversely affect emotional, mental and 
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physical well-being of students. Various studies have 
shown that persistent stressful conditions were associated 
with mental and physical health problems in medical 
students at various stages of their training.[1,2,3,4,8,9] 
Studies have also documented that excessive stress 
level leads to lowered self-esteem[10,11], anxiety and 
depression[12,13] difficulties in solving interpersonal 
conflicts[14], sleeping disorders[15,16], increased alcohol 
and drug consumption[17-19], cynicism, decreased 
attention, reduced concentration and academic 
dishonesty20 among medical students and when stress 
becomes unbearable among medical student it leads to 
suicide.21 Thus It is very important to work for early 
diagnosis as well as effective intervention programmes 
to prevent possible future mental illnesses among 
medical students.[1,7]

A Stressor is a personal or environmental event 
that causes stress.[22,23] Various studies have grouped 
stress among medical students into six categories; 
Academic Related Stressors (ARS), Intrapersonal and 
Interpersonal Related Stressors (IRS), Teaching and 
Learning-Related Stressors (TLRS), Social Related 
Stressors (SRS), Drive and Desire Related Stressors 
(DRS), and Group Activities Related Stressors (GARS).
[24] Various Studies have documented that Medical 
training, especially Academic matters are most common 
stressors affecting medical students’ well-being[2,7,24-27]. 
Students Personal problems and its relation with 
student psychological morbidity and academic success 
is still unclear.[2,20] So this study is planned to assess 
the presence of stress and its various determinants 
among Indian Medical Undergraduate Students so that 
intervention can be planned to reduce the stress among 
Medical Undergraduates.

Aims and Objective:

1.	 Assessment of Presence of Stress among Indian 
Medical Undergraduate Students.

2.	 Exploration of underlying causes (Stressors) 
responsible for stress among Indian Medical 
Undergraduate Students.

Methodology
A Descriptive Cross-Sectional study was carried out 

among 380 Indian Medical Undergraduate Students of 
a Government Medical College of North India. Before 
enrolment, written informed consent was obtained 
from all study participants. Study participants were 
enrolled by using convenient sampling method. The 

study was conducted for a period of 3 months and Self-
administered validated MSSQ28 Questionnaire was used 
as data collection tool. Data was entered in MS Excel 
and analysed with SPSS Software. Means (±SD) were 
computed for Continuous Variables and Percentages 
were estimated for Categorical Variables. Chi square 
test, Student T test and Pearson Correlation were applied 
to look for any association between variables.

Data Tool: The Medical Student Stress 
Questionnaire (MSSQ) was developed to identify various 
stressors responsible for causing stress among medical 
students as well as measure the intensity of stress caused 
by the stressors. The six domains of stress measured by 
the MSSQ were developed based on various researches. 
40 questions in MSSQ were answered on Likert scale 
from 0(No stress), 1(mild stress), 2 (moderate stress), 3 
(severe stress) to 4 (very severe unbearable stress). The 
MSSQ grouped stressors into six domains, each based 
on a common underlying themes, I. Academic Related 
Stressors (ARS), II. Intrapersonal and Interpersonal 
Related Stressors (IRS), III. Teaching and Learning-
Related Stressors (TLRS) IV. Social Related Stressors 
(SRS) V. Drive and Desire Related Stressors (DRS) 
VI. Group Activities Related Stressors (GARS). Each 
Question is categorised into one of 6 domains as 
mentioned in stress domain column in questionnaire 
attached so there are 13 question of domain I, 7 questions 
of domain II, and so on as mentioned below:

I II III IV V VI

Total

Divided by 
Score 13 7 7 6 3 4

Responses given by participants were categorised 
in number as mentioned above from 0 to 4. Then 
added and divided by Denominator assigned to each 
domain for example there are 13 question which are 
related to academic related stressor so responses given 
by participants for these 13 question were added and 
divided by 13 and then whatever be score were assessed 
based on stress score criteria. 0 – 1.00 (mild stress), 1.01 
– 2.00 (moderate stress), 2.01 – 4.00 (high stress). This 
way we calculated role of Different domains of stressor 
in causing stress among students.

Result
Among Study Participants, Male to Female ratio 

was approximately equal. Majority (68%) of students 
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were of age group 18-20 years. Approximately 74.5% 
were from urban background and 84.5% have done 

schooling from urban school while rest completed their 
studies from rural schoolsas shown in table 1.

Table 1: Profile of Study Participants

Sr No Variables Frequency (%) (n=380)

1 Gender
Male 186(48.9%)

Female 194(51.1%)

2 Age Group

< 18 year 7(1.8%)

18-20 years 260(68.4%)

21-24 years 113(29.8%)

3 Residence
Rural 97(25.5%)

Urban 283(74.5%)

4 Schooling
Rural 59(15.5%)

Urban 321(84.5%)

6 Semester MBBS

1st 146(38.4%)

3rd 103(27.1%)

5th 131(34.5%)

7 Father Education

Upto Middle School 11(2.9%)

High School 25(6.6%)

Intermediate/Diploma 65(17.1%)

Graduate 146(38.4%)

Profession/Honours 133(35%)

8 Mother Education

Upto Middle School 38(10%)

High School 37(9.7%)

Intermediate/Diploma 76(20%)

Graduate 118(31.1%)

Profession/Honours 111(29.2%)

9 Decision to join Medical field

Self 313(82.4%)

Parents 61(16.1%)

Others 6(1.5%)

10 Father Occupation

Unskilled worker 13(3.4%)

Skilled Worker 261(68.7%)

Professional 106(27.9%)

11 Mother Occupation

Housewife 288(75.8%)

Skilled Worker 25(6.6%)

Professional 67(17.6%)

Distribution of Stress in Students as Per 
Stressors: Students experiences variable level of stress 
during the medical training period. Severe Stress is 
caused by 30.8% Academic Related Stressor,12.4% 
Group Activities Related Stressors, 10.3% Intra & 
Interpersonal related Stressors and 8.9% Teaching and 

Learning Related Stress. Moderate Stress is caused by 
56.3% Academic Related Stressor,39.7% by Teaching 
and Learning Related Stressor, 37.9% Group Activities 
Related Stressors, 37.4% Intra & Interpersonal related 
Stressors,34.2% by Social related Stressors as shown in 
graph 1.
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Academic Related Stressors (ARS): Academic 
Related Stressors like Syllabus, Test & Examination, 
Self-Expectation, Heavy Workload, failing behind in 
reading schedule, lack of skills, difficult understating, 
Less Time, Grading process etc. were used to assess 
the impact of these stressors in causation of stress 

among medical students. Both Male and Female 
Students showed significant association of ARS with 
different Semester and Female students have significant 
association of their place of residence in causation of 
Academic Related Stress as shown in Table 2.

Table 2: Relations of Academic Related Stressors with Gender

Sr.No. Gender Stress
Semester Chi- Square 

(P Value)1st 3rd 5th

1

Male

Mild 4 7 14
12.093
(0.0170

Moderate 43 27 37

Severe 30 8 16

Female

Mild 8 7 9
10.597
(0.031)

Moderate 32 31 44

Severe 29 23 11

Residence

Rural Urban

2

Male

Mild 7 18
0.691

(0.708)
Moderate 29 78

Severe 18 36

Female

Mild 10 14
0.6496
(0.039)

Moderate 19 88

Severe 14 49
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Social Related Stressors (SRS): Different 
Semesters contributes towards significant social related 
stress in both male and female students. Education status 
of Mother of male students was found to be significantly 

associated with Social related stress and whether decision 
to join medical profession was taken by self, parents, 
siblings was found to be significant Stressor among both 
male and Female students as shown in table 3.

Table 3: Relation of Social Related Stressors with Gender

Sr.No Gender Stress
Semester Chi- Square 

(P value)1st 3rd 5th

1

Male

Mild 52 16 39
12.987
(0.011)

Moderate 25 24 24

Severe 0 2 4

Female

Mild 54 34 44
11.016
(0.026)

Moderate 15 23 19

Severe 0 4 1

2

Mother Education

Upto Middle 
School High School Intermediate Graduate Post-

Graduation
Yate’s CS

18.005
(0.0211)Male

Mild 13 14 26 35 19

Moderate 12 7 19 7 28

Severe 0 2 0 3 1

Female

Mild 11 9 21 50 41 Yate’CS
2.982
(0.93)

Moderate 2 4 8 21 22

Severe 0 1 2 2 0

3

Decision to Join Medical field

Self Parents Siblings Relatives

Male

Mild 90 14 3 Yate’s CS 
12.872
(0.011)

Moderate 60 13 0

Severe 4 0 2

Female

Mild 112 19 1 Yate’s CS
11.247
(0.02)

Moderate 43 14 0

Severe 4 1 0

Group Activity Related Stressors (GARS): Group 
activity stressor like participation in classroom, feeling 
of incompetence, peer pressure of performance was 
assessed to document their role in stress among students. 
Students when asked to work or prepare a project 

in group, this itself act as a stressor for them. Mother 
Education of male student and place of residence of 
male student showed significant effect of group activity 
related stressor on them as shown in Table 4.
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Table 4: Relation of Group Activity Related Stressors with Gender

Sr.No Gender Stress Mother Education Chi- Square 
(P-value)

1

Middle 
School High School Intermediate Graduate Post-

Graduation

Male

Mild 7 11 23 30 19
17.873
(0.02)

Moderate 14 6 14 13 23

Severe 4 6 8 2 6

Female

Mild 5 6 19 36 33
7.94

(0.439)
Moderate 7 4 9 29 25

Severe 1 4 3 8 5

2

Residence

Rural Urban

Male

Mild 17 73
8.708

(0.013)
Moderate 27 43

Severe 10 16

Female

Mild 21 78
3.593

(0.166)
Moderate 14 60

Severe 8 13

Desire Related Stressor: Presence of desire related 
stressor among students were assessed like parental 
pressure to study well, Family Responsibility and 
unwillingness to study medicine among student and it 

was found that female student have more significant 
effect of desire related stress in relation with their 
semester, place of schooling and place of residence as 
shown in table 5.

Table 5: Relation of Desire Related Stressor with Gender

Sr.No Gender Stress
Semester Chi- Sqaure 

(P value)1st 3rd 5th

1

Male

Mild 59 29 45
2.787

(0.594)
Moderate 15 11 16

Severe 3 2 6

Female

Mild 52 34 52
11.166
(0.025)

Moderate 15 23 11

Severe 2 4 1

2

Place of Residence

Rural Urban

Male

Mild 33 100
4.264

(0.119)
Moderate 16 26

Severe 5 6

Female

Mild 24 114
6.68

(0.035)
Moderate 16 33

Severe 3 4
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3

Place of Schooling

Rural Urban

Male

Mild 23 110
5.338

(0.069)
Moderate 10 32

Severe 5 6

Female

Mild 11 127
9.213

(0.010)
Moderate 7 42

Severe 3 4

Discussion
This study provide significant information regarding 

existence of stress in various domains among medical 
students of India which is supported by various studies 
and showed the prevalence of stress among medical 
students ranging from 30% to 50%.[3,4] Two studies 
conducted previously showed presence of emotional 
stress ranging from 29.1 % to 41.9% among medical 
students[2,3] and another study conducted among 
Malaysian private medical school reported it to be 
46.2%[1] as measured by General Health Questionnaire 
(GHQ-12).[5] 57% medical students have emotional 
disorders as measured by GHQ compared with law 
students who were having 47.3% emotional disorders.
[6] Academic Related Stressor (ARS) contributes to 
significant stress among medical students. In this study 
Both Male and Female Students showed significant 
association of ARS with different Semester and Female 
students showed significant association of Residence 
with ARS. Academic Related Stress are responsible 
for causing 30.8% Severe Stress and 56.3% Moderate 
Stress among medical students which is similar to 
findings of various studies which have documented 
that medical training, especially academic matters 
are most common stressors affecting medical students 
well-being.[2,7,24-27] Academic Learning Related stress 
domain has maximum Correlation with Group activity 
which involves Student participation which suggest 
that student academic learning in group predisposes 
them to stress. Social Life Related Stressors (SRS) like 
interaction with patients, lack of time for family and 
friends, unable to answer patients doubts, facing death 
of patients, frequent interruption of work by others if 
not solved on time causes stressful student life. Different 
Semester contributes towards significant social related 
stress in both male and female students. Education 
status of Mother of male students was found to be 
significantly associated with Social related stress and 

whether decision to join medical profession was taken 
by self, parents, siblings was found to be significant 
Stressor among both male and Female students. Social 
life Stressors are responsible for 2.9% Severe Stress and 
46.4% Moderate Stress among medical students. Social 
Related Stress have maximum correlation with Intra and 
Inter personal relation stress which suggest conflicts in 
relationship are source of major stress.

Students when asked to work or prepare a project 
in group, this itself act as a stressor for them. Mother 
Education of male student and place of residence of 
male student showed significant effect of group activity 
related stressor on them. Group Activity related stressors 
are responsible for causing 12.4% severe Stress and 
37.9% moderate stress. Presence of desire related stressor 
among students were assessed like parental pressure to 
study well, Family Responsibility and unwillingness 
to study medicine among student and it was found that 
female student have more significant effect of desire 
related stress in relation with their semester, place of 
schooling and place of residence. Desire related stressor 
is responsible for causing4.7% severe stress and 23.9% 
moderate stress. Desire related stress showed maximum 
correlation with Group Activity related stress .Students 
were assessed on whether lack of enough study 
material, lack of guidance from Teacher, incompetent 
Teachers, inappropriate Assignments, absence of 
feedback from teachers and lack of recognition from 
teachers contributes towards Teaching and learning 
related stressor among them it was found that female 
students showed significant association of TLRS with 
different semester . Teaching and learning stressors are 
responsible for causing 8.9% severe stress and 39.7% 
moderate stress. Intra and Interpersonal related stressor 
are responsible for causing 10.3% Severe stress and 
37.4% Moderate Stress. however various other studies 
have been done so far but Students Personal problems 
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and its relation with student psychological morbidity 
and academic success is still unclear.[2,20] Inter and Intra 
Personal relationship showed maximum correlation with 
Teaching and Learning Stress which emphasizes the 
impact of emotional health on student’s learning.

Conclusion
Medical Students of India are under lots of stress 

and there are various stressor as shown in this study 
apart from academics related stress in their life. Timely 
intervention dedicated on particular stressors will prover 
to be very significant in reducing their stress level.
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Abstract
WHO 2019 report on drinking water says that In 2017, 71% of the global population (5.3 billion people) 
used a safely managed drinking-water service – that is, one located on premises, available when needed, and 
free from contamination.. Most countries, the proportions of piped and other-improved water supplies are 
faecally contaminated sources due to lack of basic sanitary protection against contamination. Contaminated 
water is an important contributor to water borne disease including hepatitis A,cholera, typhoid, and 
poliomyelitis.1 For people with enough water supply can treat their water at home after testing water quality 
to ensure microbiological quality. Treating water at the household level or other point of use also reduces the 
risk of waterborne disease arising from recontamination during collection, transport, and use in the home. 
This article mainly focuses on need for water quality monitoring,water quality, types of water quality testing 
the importance of water quality monitoring and reviews related to water quality testing.
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Introduction
Water is a vital environmental factor to all forms of 

life. It has a major role to play in the social and economic 
life of an individual. Water is used for domestic, 
.agricultural, industrial and electrical purposes. Water 
used for drinking purpose must be safe and whole some. 
It must be free of microbiological, physical and chemical 
contamination.

Unsafe drinking water along with poor sanitation 
and hygiene accounts for nearly 10% of the total burden 
of the disease worldwide .Today 2.2 billion people 
around the world lack safe drinking water.2 It includes 
estimated 4 billion cases of diarrhea disease annually 
causing 1.8 million deaths mostly among children under 
5 years of age. Around 884 million people lack access 
to good water supplies drawing their water from lakes 
and rivers unprotected wells and springs and other 

sources that are highly contaminated with water borne 
pathogens.3,1 Globally at least 2 billion people use a 
drinking water source contaminated with faeces. People 
relay on improved water sources that are nevertheless 
subjected to frequent and extensive microbial 
contamination.4 Tap water supplied to urban dwellers in 
major cities in the developing countries is of uncertain 
microbiological quality because of inadequate treatment 
or may be due to microbial contamination due to failures 
in the distribution system. Providing disinfected piped 
water to each house hold is the best solution to water 
borne diseases; due to resources constraints which is not 
available in most of the developing world .5

The provision of safe drinking water was one of 
the eight essential component of primary health care at 
Alma Atta Declaration 1978.6 Millennium Development 
Goals focus on halving the proportion of people 
without sustainable access to safe drinking water and 
basic sanitation by 2015. The proposed sustainable 
Development Goals declared in 2015 is to achieve 
universal and equitable access to safe and affordable 
drinking water for all by 2030.7 As per Gov. of India 
annual report of department of water and sanitation 
2018 -2019,the Ministry had launched the National 
Water Quality Sub-Mission on 22nd March, 2017 under 

DOI Number: 10.37506/ijphrd.v12i2.14154



350 Indian Journal of Public Health Research & Development, April-June 2021, Vol. 12, No. 2

NRDWP to provide safe drinking water to about 28,000 
arsenic/fluoride affected habitations over a span of 4 
years, subject to availability of funds.8

In India as per the statistics 85% of the rural 
households have access to drinking water within or near 
to their premises. 70% of India’s improved household 
water sources were polluted with sewage effluents.9

Water borne disease account for 10% of total burden 
of disease and at affect about 50 million people every 
year in India and claim about 5million lives, of which 
1.5 million are children.10

Previously considered key factors for the prevention 
of water borne disease are sanitation, personal hygiene 
and availability of good quality drinking water. Recently 
quality of water also got equal or greater importance 
with attributable risk reduction of 39%.11, 12

According to a survey by CWRDM, there are 67lakh 
opens wells in Kerala. 80% of population in Kerala 
is estimated to depend on ground water for different 
uses.13 A study conducted by CWRDM indicate that 
70% of drinking water wells in Kerala have facial 
contamination.14

Contamination of wells can happen from both above 
and below the surface. It can be from failing septic tank 
system, manure and fertilizer applications mining and 
other land uses. Sources of microbial contamination of 
ground water include agricultural runoff,effluents from 
septic tank,sewage discharges and infiltration of dissolved 
wild animal fecal matter. Poor well maintenance and 
construction can increase the risk of bacteria and other 
microorganisms. The contamination source depend on 
the type of settlement, population density sanitation 
arrangements and sanitation behavior15, 16

Water Quality: In today’s world analysis of water 
is becoming increasingly important in order to monitor 
the water and waste water quality. Physical chemical 
biological and microbiological analysis of water is 
essential to assess the quality of to provide pure water to 
the public for drinking and other domestic purpose

Different tests in monitoring water quality:

Sensory Examination: This is the basic test for 
water it includes testing of clarity, odour, taste and 
color. Taste water for any abnormal taste and colour. 
Taste water for any abnormal taste. Color can be 
tested by usual comparison of the sample with known 

concentration of coloured solution. Colour is expressed 
in Hazaenunit. Temperature is recorded in Celsius scale. 
Warm waterholds less oxygen than cold water

Dissolved oxygen: Healthy water have high levels 
of dissolved oxygen

pH: Water pH is usually between 6.50 and 8.50

Turbidity: Turbidity measure the clarity of water. It 
is measured by Nephelo Turbidity meter

Hardness: The amount of dissolved calcium and 
magnesium in water determine its hardness.0-50mg/L: 
soft water.

Testing for coliform Bacteria: Coliform bacteria 
live in the gastro intestinal tract of animals, soil or 
vegetation, coliforms enter water supplies from the 
direct disposal of waste water into streams or lakes or 
from runoff from wooded areas, septic tanks and sewage 
plants in to streams or ground water. Coliforms are not a 
single type of bacteria that includes many strains such as 
E.Coli. Measurements of total coliform gives an overall 
picture of microbial contamination. Presence of E.Coli 
in water indicate fecal contamination of water. As per 
report on WHO/UNICEF joint monitoring programme 
for water supply, sanitation and hygiene no E. coli (or 
alternatively thermotolerant coliforms) detected in a 100 
mL sample.17

Drinking water standard gives the recommended 
level of constituents that are acceptable in drinking 
water. According BIS standards the desirable limit of 
the drinking.18

Water Quality Standards:

Parameters Desirable limits

Colour (Hazen unit) 5.00

Turbidity (NTU) 5.00

pH 6.50-8.50

Total Hardness 300meq/l

Iron mg/L .30

Chloride 250mg/l

Total dissolvat solids 500.00

Sulphate (mg/L) 200

Nitrate(mg/ml) 45.00

Calcium(mg/ml) 75.00

Total coliform (MPN/100ml) 10.00

EColi Absent
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An investigation was done on bacteriological 
contamination of ground water and its causative factors 
in selected areas of Kozhikode district in Kerala state. 
Multiple tube fermentation technique was used to find 
out the total coliforms, faecal coliforms and E.coli. 55% 
of water sample was contaminated due to unscientific 
construction of latrines 11.1% by an animal source 
and 33.3% had a mixed source. One of the identified 
organism was Bacillus cereus from human faeces 
.Results showed that there was a significant influence 
between the distance of the latrine from the well and the 
presence of E.coli.13

Study on Sanitation mapping of groundwater 
contamination in a rural village of India found that poor 
planning, design of the wells and improper siting of 
wells from latrines which were found to be the possible 
reasons of groundwater contamination A moderate 
negative correlation (r = ‒0.593, r = ‒0.470) was ensued 
between the distance from latrine and coliform count.16

A study conducted on relation of sanitary condition 
of water source and water borne diseases in rural 
households of South India. In order to assess the sanitary 
condition of the household drinking water sources and 
hygienic practices of the community and incidence of 
waterborne diseases. During the 12 months study period 
72 episodes of water borne diseases was reported with an 
incidence rate of 49/1000 persons/year .Major source of 
household water supply were dug wells and 30% water 
source had E.coli and more than 60% of water source 
contain faecal coliforms more than 10 MPN/100ml in all 
seasons .Stagnant water in the premises was found to be 
associated with waterborne diseases.19

In a study conducted to assess the microbial 
quality of drinking water and prevalence of water-
related diseases in Kenya,samples of drinking water 
were collected from water sources (boreholes, rivers, 
and wells) and at the point of use (households) and 
analyzed for Escherichia coli and total coliform (TC) 
bacteria using the most probable number method. The 
prevalence rates of some of the water-related diseases 
assessed using clinical health records. Findings showed 
that Typhoid was the most prevalent water-related 
disease during the dry season (10%), whereas diarrhea 
(3%) was the most prevalent during the wet season. 
All drinking water at abstraction and point of use were 
microbiologically contaminated and therefore pose 
serious health risks to consumers of such water. Thus, 
there is need for public health awareness campaigns 

on household water management to curb incidences of 
water-related diseases.20

In a study to assess the sanitary condition and water 
quality of household wells and to depict it spatially, using 
Geographic Information System (GIS) in an urban area 
of, Kerala, community-based cross-sectional census-
type study was conducted among households (n = 449) 
residing in a 1.05 km2 area .Structured questionnaire and 
Differential Global Positioning System (DGPS) device 
were used for data collection. Water samples taken were 
analyzed in an accredited laboratory. Most of the wells 
were in an intermediate-high contamination risk state, 
with more than 77% of wells having a septic tank within 
7.5 m radius. Coliform contamination was prevalent in 
73% of wells, and the groundwater was predominantly 
acidic with a mean of 5.4, rendering it unfit for drinking. 
The well chlorination and cleaning practices were 
inadequate, which were significantly associated with 
coliform contamination apart from a closely located 
septic tank. However, water purification practices like 
boiling were practiced widely in the area.21

In a review to investigate the prevalence of E. 
coli O157:H7 in water sources especially used for 
drinking and to develop the diagnostic method for its 
early detection,describes traditional cultural method, 
immunological techniques, and polymerase chain 
reaction (PCR)–based method for detection of this 
bacterium in water sources. The current PCR-based 
techniques such as real-time PCR are more specific and 
sensitive and require less detection time (<3 hours). 
These can be applied for regular water monitoring 
and proper management of water sources to prevent 
waterborne diseases due to E. coli O157:H7.22

In a study among 400 households at Salyan district, 
Nepal Household survey, Spot observations, Physical 
parameters, and Microbial contamination (E. coli), of 
PoU drinking water were assessed. Physical parameters 
were within the limit value of National Drinking 
Water Quality Standards (NDWQS), 2005. Microbial 
contamination (E. coli) was laboratory confirmed in 
191 PoU samples. Uncovered storage vessels possessed 
twice much as odds risk (OR=2.24; CI=1.208-4.166) of 
contamination than that of covered ones. Households 
with water in the dwelling had of greater risk of 
contamination. Technical and Behavioral factors were 
evidenced to be associated with microbial contamination 
in study sample. The study indicates that, if water is from 
safe distribution point and stored in a covered vessel 
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which is easily cleanable, PoU drinking water shall be 
microbiologically safe.23

The supporting literature high lights the importance 
of regular testing of water quality.

Regular testing is important:

•	 To identify existing problems.

•	 Ensure water is suitable for the intended use 
especially if used for drinking by humans

•	 Track changes overtime.

•	 Determine the effectiveness of a treatment system.

Conclusion
Water whether for a public municipality, water 

facility or business/home must be tested regularly 
to keep the source safe and free of potential health/
environmental hazards. The house hold wells needs 
to be tested and treated to safe guard water against 
harmful contaminants that may present in the well 
certain chemical contaminants that are sometimes found 
in a water source can cause long term health problem 
that take years to develop. Frequent water testing will 
identify unsafe water and ensure that the treatment 
system is treating the water to a satisfactory level. 
Private well water should be tested minimum of once 
per year. Drinking water supplies obtained from shallow 
wells and surface water source should be tested more 
frequently (ie seasonally) as they are more susceptible 
to contamination.
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Abstract
Background: Dengue fever is widespread in India. Environmental changes and lack of awareness increase 
spread and increase dengue outbreaks. This study was conducted at SGT Medical College Hospital 
& Research Institute, Budhera, Gurugram, (India), to build knowledge of dengue infection and dengue 
prevention activities among patients.

Method: A cross-sectional survey was performed in SGT Medical College Hospital & Research Institute, 
Budhera, Gurugram, India. Study took place among 224 participants from May to October 2020. Organized 
patients sampling followed. A pre-tested, semi-structured questionnaire. Difference was calculated using 
Chi square test (qualitative variables). P was assumed to be p<0.05.

Results: 210 (93.7%) of participants understood dengue. Dengue fever symptoms responded 50% of 
participants correctly. 89% correctly claimed Aedes mosquito transmits dengue. About 40 % of participants 
had correct knowledge about Aedes mosquito’s breeding habitat and biting habit. In addition to avoiding 
mosquito bite, researchers use diverse strategies-mosquito spirals (53.7%), mosquito nets (14.7%). No 
mosquito bites prevention strategy followed by 15.1%.

Conclusions: While most of the sample participants knew of dengue and dengue fever transmission 
mosquito signs, under half were conscious and 25% did not observe any mosquito bite avoidance procedure. 
Conclusions: Group consciousness plays an important part in improvising practices to avoid dengue.
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Introduction
The number of dengue cases reported annually 

increased from 0.4 million to 1.3 million in the decade 
1996-2005, and the WHO reported annually. Over the 
past 50 years, symptomatic cases have grown 30-fold 
with increased geographic expansion to new nations 
and from urban to rural areas in the present decade. The 
annual incidence of symptomatic cases has been reported 

at about 50 million - 100 million, mostly in Asia, and 
thenin Latin America and Africa.1

During the 1996 Dengue epidemic, India recorded 
16,517 cases and 545 deaths, accompanied by upheaval 
since 2010 to 2015. Cases exceeding those registered 
in 2014 were registered. Due to substantial undeclared 
dengue in healthcare systems, Haryana reported 2.5% 
of the national burden in 2015. Due to the seriousness 
of the disease, steps to prevent dengue spread were 
mandatory for an hour. Essentially, this relies on 
population recognition and involvement, which relies on 
dengue understanding and prevention. In this context, 
SGT Medical College Hospital & Research Institute, 
Budhera, Gurugram, India, conducted an assessment to 
assess susceptibility to dengue and its prevention among 
patients.2
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Due to the existence of favorable dengue vector 
breeding sites, the epidemic has been mostly confined 
to urban and semi-urban areas of the world. However, 
owing to urbanization, industrialization, large-scale 
construction activities and rapid transport, there has been 
a paradigm change in the pattern of dengue occurrence 
from urban to rural areas over time, rendering rural 
areas attractive for dengue vector breeding. These trends 
also culminated in recurrent dengue outbreaks in the 
country’s rural areas. Increased spread of the disease 
resulting in rapid population development, lack of 
adequate awareness of dengue infection and prevention 
steps, environmental improvements and increased 
breeding of Aedes in living premises.3

Given the seriousness of the epidemic, it has 
become important to take prevention and control steps 
to avoid dengue transmission within an hour. This, in 
essence, relies on the recognition and involvement of the 
population, which again depends on the understanding 
of dengue and its prevention in the environment. In this 
sense, the study was conducted at SGT Medical College 
Hospital & Research Center, Budhera, Gurugram 
(India), to ascertain the knowledge of dengue and its 
prevention among patients.

Material and Method
This hospital based descriptive cross-sectional 

study was conducted on patients attending the outpatient 
department (OPD) of SGT Medical College Hospital 
& Research Institute, Budhera, Gurugram, India, 
after obtaining ethical approval by the Ethical review 
committee of Faculty of medicine. The study was 
conducted from May to October 2020 by Dr. Sonu 
Singla physician working at the outpatient department of 
the SGT Medical College Hospital & Research Institute. 
Data collection was done using a self-administered 
pretested data collection form (questionnaire) which 
composed of standard questions to assess knowledge 
and attitude on dengue fever as well as its prevention. 
The questionnaire was in both English and Hindi 
languages. Determination of sample size: Assuming that 
Dengue Fever and its avoidance are well informed of the 
incidence as 50 percent and that the absolute accuracy 
is 7 percent, and the non-response rate 10 percent, the 
sample size arrived at was 224. Population of sampling 
and study: the population of the study consists of patients 
of SGT Medical College Hospital & Research Institute.

Patients between 18-60 years of age attending the 
OPD were included while patients who were mentally 

subnormal or who needed immediate hospital admission 
were excluded. Every 12th patient who was eligible for 
the study was recruited for the questionnaire survey 
after obtaining the informed written consent. Tool for 
research: a three-section research tool.

•	 Section I contained socio-demographic specifics, 
for example, old age, gender, schooling, jobs.

•	 Section II dealt with views of society in particular 
of mosquito-borne illness and dengue. This 
includes detail on moustache transmitted illness, 
mosquito-borne diseases, prior exposure to dengue, 
the explanation for and spread of dengue, vector 
bionomics and its life cycle, awareness on dengue 
and dengue fever symptoms.

•	 Section III deals with awareness about Dengue 
prevention, i.e. the subjective opinion of dengue 
prevention, the prevention of mouse breeding, 
the personal defense against mosquito bite and 
the Government’s policies and policies for the 
prevention and control of dengue.

Outcome variables: Outcome variables include 
those that determine the perception of dengue fever 
signs, mosquito propagation and reproductive and biting 
behaviours and preference to treatment. Statistical 
analysis: Microsoft Excel Spread Sheet has entered 
data. The completeness and correctness of the research 
questionnaire is checked before entering the worksheet. 
Data tests for data entered in the worksheet of MS 
Excel have been carried out at a daily period. Data were 
analyzed in version 21.0 of the Social Science Statistical 
Package (SPSS IBM). Qualitative variables are described 
as quantities. The mean, range and standard deviations 
are known as quantitative variables. After applying 
unique significance tests, the results were checked 
for normality. Differences in proportions (qualitative 
variables) were significant Using chi square test decided. 
The p value was calculated to be p<0.05.

Results
Research was performed with a 100% answer rate 

among 224 participants. About 19 and 64 years of age, 
averaging 35(±12.7) for participants. 20.5% the populace 
was illiterate and 67.4% belonged to the nuclear family.

210 (93.7%) of the participants knew dengue 
fever. Information was collected from TV (33.9%), 
with healthcare services (18.7%) and newspapers 
(14.7%). 11% Study participants replied correctly to 
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mosquito-borne diseases. 89% Correctly claimed Aedes 
mosquito transmits dengue. 4(1.8%) have also become 
dengue-affected before. 20% of analytical participants. 
Historically, dengue infection was of friends,neighbors, 
and families. About 40 % of participants had correct 
knowledge about Aedes mosquito’s breeding habitat 
and biting habit. Around 56 percent of participants 
said Aedes breeds mosquito in dirty water. 71 % of 
participants correctly identified dengue fever symptoms. 
Student majority (60.7%) prefers public health over 
dengue fever treatment.

Many (53.7%) at home use mosquito buckles to 
deter mosquito bites. Mosquito bed nets use just 14.7%, 
while no mosquito-bite control approaches use 15.1%. 
Just 6.69% use insecticide-treated bednets. Participants 
regard chemical interventions including sprays, 
mosquito repellents, coils and repellents as the most 
successful approach to prevent spawning and biting of 
mosquitoes (Table).

Table: Practice of prevention of dengue

Practice of Dengue Prevention (%)

Using personal protective measures

Mosquito coils 53.7

Bed nets 14.7

Insecticide treated bed nets 6.67

Repellant cream 6.25

Repellant spray 3.6

Nothing 15.1

Most effective measure

Chemical 52.7

Environmental 29

Biological 8

Integrated 4

Don’t know 6.2

Unlike analphabets and primary education, Aedes 
mosquito’s proportion of higher education participants 
was more forgiving of breeding and biting behaviours. 
This was considered potentially important. (P=1,000). 
Those in the nuclear family recognized Aedes’ breeding 
and biting behaviour. (P=0.043) However, at least one 
member of the joint family is known as a nuclear family 
mitigation (p=0.01).

Discussion
This study investigates understanding and behaviours 

of Dengue infection in SGT Medical College Hospital 
& Research Institute, Budhera, Gurugram, India. In this 
study, we find that in those with higher qualifications, 
biting and breeding expertise is far higher. The finding is 
consistent with the study performed by Dr. Sonu Singla. 
There was no difference in sex in breeding knowledge 
and mitigating measures. During the new study, 93.7% 
heard about dengue fever. Another study conducted in 
urban settlements in southern Delhi suggests that 90% 
are conscious in dengue (78%) in a study conducted in 
Brazil, while Thailand’s dengue consciousness (67%) is 
15–17. Malhotra Getal’s urban population report. 89% 
Symptoms right. Gupta et al’s study, which reported 
92 percent of fever followed by headache as a dengue 
symptom, was reported in Degallier N et al and Benthem 
et al papers, whereas most studies find dengue-specific 
rash and bleeding to separate dengue-specific from other 
diseases4.

About 40% of participants in this study had correct 
knowledge on Aedes mosquito breeding habitat and 
biting habit. In a Matta et al study, 79.8 percent of 
respondents knew about mosquito breeding areas. 
Aedes’ correct knowledge of breeding habits and biting 
practices in our study has a huge gap. This subject needs 
to be targeted and disseminated, and neighborhood 
information about preventive dengue prevention 
measures. Some researchers (63.4%) carry mosquito 
coils, bed nets (14.7%) insecticide-treated bed nets 
(11.2%) and other preventive measures at home. It was 
determined that the majority of respondents were aware 
of measures such as window screening, mosquito pad, 
spooling/fluid vaporising/repelling cream, network use, 
fan use, smokes in particular in rural and slum areas.
Correctly reported that Aedes mosquito transmitted 
dengue in this report. 72.62% of respondents identified 
mosquito bite as a cause of dengue near a survey in 
Brazil1 Swaddiwudhipong et.al. In our study, 50% 
registered signs of dengue fever correctly. Gupta et 
al’s study, which reported 92 percent of fever followed 
by headache as a dengue symptom, was reported in 
Degallier N et al and Benthem et al papers, whereas 
most studies find dengue-specific rash and bleeding to 
separate dengue-specific from other diseases. Secondary 
education, higher childhood, the finding is consistent 
with the study performed by Kohli C et. al. and Sharma 
AK et al. There was no difference in sex in breeding 
knowledge andmitigating measures7.
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Conclusion
Our results indicate that although most participants 

were conscious of dengue symptoms and dengue fever 
mosquito transmission, fewer than half were conscious 
of Aedes mosquito reproductive habits8 and 25% did not 
practice mosquito bites. Public health and educational 
initiatives are also proposed to be more aggressive and 
preventive in the future. Health education can be offered 
by many ways, including mainstream coverage and use 
of audiovisual assistance in healthcare camps. Therefore, 
these systems can ensure that the information learned is 
implemented.
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Abstract
Acute or chronic side effects of hyperglycemia may affect all systems and organs, such as sexual glands. 
Approximately 90 percent of diabetic patients suffer from sexual dysfunction, including libido and fertility. 
This study is designed to investigate the effect of diabetes on the sex hormones levels ad to evaluate the 
ameliorative effect of dandelion leaves powder (DLP) on diabetes-induced changes of gonadal hormones 
and glucose serum levels in male rats. Experimental diabetes mellitus was induced by subcutaneous injection 
with 65mg streptozotocin STZ/kg body weight. DLP was given in pelleted food at ratio of 5% for 28 days. 
DLP was effective in lowering Follicle-stimulating hormone (FSH) serum level in dandelion-treated rats 
compared to controls in diabetic group. DLP was also able to reverse the progesterone lowering effect of 
diabetes. In all of the classes, the estrogen level did not show any noticeable difference. It is suggested that 
DLP can have a regulatory effect in male rats on diabetes-induced changes in gonadal hormone levels, 
especially progesterone. Our research has shown that long-term administration of DLP in the diabetes 
experimental model could be used as a good candidate for reproductive hormone deficiency therapy.

Keywords:  Sex hormone - Dandelion (Taraxacum official) - Diabetes-Glucose - Rats.

Introduction
Diabetes mellitus (DM) is metabolic disorder 

currently affecting over 350 million peoples worldwide. 
It costs about 1,200 billion USD to diagnose and 
treatments. The left untreated, DM can lead to a variety 
of diseases and long-term complications that lead to 
death afterwards.[1] As well as, heart disease, stroke, 
renal failure, foot ulcers and eye damage may be severe 
long-term complications caused by DM.[2] DM is either 
because the pancreas does not produce enough insulin, 
or the body’s cells do not respond correctly to the insulin 
released.[3] DM has become the third greatest “killer” 
after cancer and cardio-/cerebro-vascular diseases.[4] It 
is estimated that 5% of the world’s deaths are due to 
diabetes, a figure that will grow by 50 percent in the 
next 10 years.[5] Increasing evidence shows that the 
excess generation of reactive oxygen species (ROS) in 
diabetes causing oxidative stress may contribute entirely 
or partially to the development of complications in a 
variety of tissues.[6,7]

Hyperglycemia caused by diabetes mellitus induces 
acute or chronic side effects that can affect all processes 
and organs, such as sexual glands.[8] Around 90% 
of diabetic patients suffer from deficiency in sexual 
function including libido and fertility.[9] In experimental 
model, DM induced reproductive dysfunction, but did 
not compromise the capacity of sperm fertilisation 
in the cauda epididymis.[10] In addition, DM is 
accompanied by hyperglycemia and hyperlipidemia. 
In hyperglycemia and hypercholesterolemia, one of the 
problem mechanisms for DM is oxidative stress that 
has consequences that contribute to destruction and 
dysfunction.[11]

As DM regulation without side effects is a 
challenge, plant-based drugs may play an important role 
in DM treatment.[12] For the prevention and treatment 
of different diseases/pathologies, including cancers, 
heart disease, diabetes mellitus and high blood pressure, 
natural products isolated from medicinal plant sources 
have been used.[13,14] More than 800 species have 
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been investigated and their hypoglycemic effects were 
reported.[15]

Experimental studies express evidences about the 
effect of Dandelion (Taraxacum officinale)leaves powder 
on the gonadal hormones and sexual behaviors. Studies 
show that some increases in hypophysial gonadotropins 
are caused by DLP, followed by an increase in sperm in 
male rats and foliclagenesis in immature female rats. [16] 
Therefore, the present study aimed to evaluate the effect 
of DLM on hormonal status for hyperglycemic rats.

Materials and Method
Material

Dandelion Leaves: dandelion leaves was provided 
from local marketand was identified by Institute of 
food technology, Giza, Egypt. All chemicals used in 
this experiment were of analytical grade. Biodiagnostic 
Co., Dokki, Giza, Egypt, has purchased kits used to 
quantitatively evaluate the various parameters.

Experimental Animals: A total of thirty two 
adult male Albino rats of Sprague Dawley strain 
weighing (200±10g) obtained from Research Institute 
of Ophthalmology, Medical Analysis Department, 
Giza, Egypt. The animals were kept under observation 
for 1 week before experiment and fed on standard diet 
according to Reeves et al.,(1993)[17], and water ad 
libitum.

Method
Preparation of dandelion Powder: Dandelion 

were washed with running tap water and dried. The 
dried plant was ground into fine powder.

Chemical composition of dandelion: Dandelion 
was chemically analyzed to determine its protein, 
fat, carbohydrate, fiber and ash content according to 
A.O.A.C. (2005).[18]

Diabetes Mellitus Induction (DM): Diabetes 
mellitus was induced in overnight fasted rats by a single 
intraperitoneal (i.p.) Streptocytocin (STZ) injection 
(65 mg/kg b.w.).[17] The rats were given 5% glucose 
solution in feeding bottles for the next 24 h to prevent 
hypoglycemia after STZ injection. After 72 hours of 
the injection, Using a retro-orbital approach to estimate 
fasting serum glucose, fasting blood samples were 
collected. Rats were considered diabetic with fasting 
serum glucose of more than 180 mg/dL and were used 
for the experiment.[19]

Experimental Design: After 1 week, The rats were 
divided into four equal groups in each group (8 rats) as 
follows: the first group was fed with a basal diet and kept 
negative as a control, The 2nd group was left as a control 
positive and fed on basal diet + DLP (the non-diabetic 
dandelion-treated group), the 3rd group (diabetic rats) 
was fed on basal diet only, the 4th group was (diabetic 
group treated with DLP) fed on basal diet + DLP for 4 
weeks.

Hormonal Assay: To assess the sexual hormone 
levels, blood samples from all rats were collected from 
their hearts at the end of the experimental period. The 
serum levels of estrogen, progesterone, FSH, LH and 
testosterone were determined by radioimmuno-method 
according to the procedures of AOAC (2003) provided 
in the kits. In addition, the serum levels of glucose was 
also measured in all groups according to the procedures 
provided in kits.[20]

Histopathological Examination: In 10 percent 
neutral buffered formal in, testis specimens were 
mounted. The set tissues were then trimmed, washed 
with ice saline and dehydrated in ascending grades of 
isopropyl alcohol and cleared in xylene. Using the same 
grade wax, the wax impregnated tissues were embedded 
in paraffin blocks and the paraffin blocks were cut 
with a 3-5μ thickness of rotary microtome. The pieces 
were floating at 40 ° C on a tissue float bath and taken 
on glass slides. The sections were then melted in an 
incubator at 60°C and after 5 min. they were allowed to 
cool and stained with Hematoxylen and Eosin according 
to Bancroft and Cook, (1998),[21] and examined 
microscopically.

Statistical Analysis: Statistical analysis of the 
findings was carried out using statistical package for 
social science (SPSS), version 20. The results were 
expressed as mean ± standard deviation (SD).One way 
analysis of variances (ANOVA) were used to compare 
the parameters between controls positive group and 
diabetic rats groups. A P-value less than 0.05 was 
considered statistically significant.

Results
Chemical analysis of dandelion/100 g: Data in 

table (1) showed the chemical analysis of dry dandelion 
powder (g/100g), protein (18.19%), fat (1.0%), ash 
(20.46%), fiber (10.86%), carbohydrates (48.00%), and 
total phenols (2.49%).



360 Indian Journal of Public Health Research & Development, April-June 2021, Vol. 12, No. 2

Table 1. Chemical composition of dry powder Dandelion (g/100g).

Components Protein Fat Ash Fiber Total Carbohydrate Total Phenols

Value % 18.19 1.0 20.46 10.86 48.00 2.49

Effect of sex hormones: A comparison of sexual 
hormone levels between control and dandelion -treated 
group in animal samples indicated that there was no 
significant difference in the estrogen level between 
treated and non-treated groups (table 2). In the non-
diabetic dandelion -treated group, serum levels of 
progesterone, testosterone and LH have significantly 
increased compared to the control group (as it is shown 
in table 2). On the other hand, in the dandelion - treated 
group, serum level of FSH has been significantly 
decreased. Statistical analysis of sexual hormone levels 
in diabetic animals indicated that there was no significant 
difference in the estrogen level between treated and 
non-treated diabetic groups (table 2). Furthermore, in 
dandelion -treated diabetic group, compared to diabetic 

group, serum levels of progesterone, testosterone and 
LH have significantly increased. On the other hand, in 
dandelion -treated group compared to diabetic group, 
serum level of FSH has been significantly decreased.

Data also showed that the serum levels of gonadal 
hormones in control and diabetic control groups were 
totally different. In this regard, progesterone (table 2) 
and FSH levels in diabetic groups compared to control 
group were significantly decreased (P<0.05). However, 
testosterone level in diabetic group showed significant 
increment. In addition, the level of LH in the diabetic 
group was markedly higher than that of the control group. 
There was no significant difference in the estrogen level 
between control and diabetic groups.

Table 2. Serum FSH, LH, testosterone, estrogen and progesterone levels of control, diabetic, and DLP–
treated rats.

Groups FSH (mlu/ml) LH (mlu/ml) Testosterone (ng/ml) Estrogen (pg/ml) Progesterone (ng/ml)

Control 0.32±0.001a 0.20±0.001d 1.21±0.01d 68.12±4.01a 7.02±1.25b

Control + DLP 5% 0.25±0.003bc 0.57±0.003a 1.75±0.04c 67.54±3.17a 8.16±2.65a

Diabetes 0.29±0.013b 0.41±0.002c 2.83±0.07b 66.24±2.49c 3.04±0.98d

Diabetes + DLP 5% 0.17±0.001d 0.54±0.006ab 3.74±0.09a 66.71±4.65cd 4.17±1.04c

Values are expressed as mean ± SD.A P-value <0.05 was reflected significant. Values which don’t share the same letter in each column 
are significantly different. FSH: Follicle-stimulating hormone. LH: Luteinizing hormone. DLP: DLP.

Effect on serum glucose level: Untreated and 
dandelion -treated diabetic rats had elevated serum 
glucose level over those of control rats. However, in 

both control and diabetic groups, dandelion did not 
induce any significant change in serum glucose levels 
(Table 4).

Table 3. Serum Glucose (mg/dl) levels of control, diabetic, and DLP – treated rats.

Groups Control Control + DLP 5% Diabetes Diabetes + DLP 5%

Glucose 128.6 ± 25.6c 123.4 ± 12.1dc 381.6 ± 39.2a 344.8 ± 63.4ab

Values are expressed as mean ± SD. A P-value <0.05 was reflected significant. Values which don’t share the same letter in each column 
are significantly different.

Histopathological examination of testes: The 
normal histological structure of the seminiferous 
tubule with normal spermatogoneal cells and complete 
spermatogenesis was revealed microscopically by rat 

control experiments. (Fig. 1). However, testes of rats 
from group control & dandelion treated revealed no 
histopathological changes (Fig. 2).
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In contrary, testes of rats from diabetes group revealed degeneration and necrosis of spermatogoneal cells lining 
seminiferous tubules with interstitial edema (Figs. 3 & 4).

Fig. (1): Testis section from control (-) rats 
showing the normal histological structure of 

seminiferous tubule with normal spermatogoneal 
cells and complete spermatogenesis (H & E X 400).

Fig. (2): Testis section from control & dandelion 
treat-rats showing no histopathological changes (H & 

E X 400).

Fig. (3): Testis section from diabetic rats showing 
degeneration of spermatogoneal cells lining 

seminiferous tubules with formation of spermatid 
giant cells (H & E X 400).

Fig. (4): Testis section from diabetic rats showing 
necrosis of spermatogoneal cells lining seminiferous 

tubules with interstitial oedema (H & E X 400).

Fig. (5): Testis section from diabetic & dandelion–
treated rats showing degeneration and necrosis of 
spermatogoneal cells lining seminiferous tubules 

with interstitial oedema (H & E X 400).

Fig. (6): Testis section from diabetic & dandelion–
treated rats showing degeneration and necrosis of 

spermatogoneal cells lining seminiferous tubules with 
formation of spermatid giant cells (H & E X 400).
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Fig. (7): Testis section diabetic & dandelion – 
treated rats showing no histopathological changes 

(H & E X 400).

Most of the examined segments of the diabetic 
& dandelion treatment community demonstrated 
degeneration and necrosis of spermatogoneal cells lining 
seminiferous tubules with spermatid giant cell formation. 
(Fig. 5). Moreover, some examined cases from diabetic 
& dandelion treated with showed degeneration and 
necrosis of spermatogoneal cells lining seminiferous 
tubules with interstitial oedema (Fig. 6), whereas, other 
sections revealed no histopathological changes (Fig. 7).

Discussion
Our study has indicated that serum levels of 

progesterone, testosterone and LH have significantly 
increased for dandelion-treated diabetic group, compared 
to diabetic group, on the other hand, in dandelion -treated 
group compared to diabetic group, serum level of FSH 
has been significantly decreased. Our result revealed that 
agree with Wang et al., (2018) they demonstrated that 
progesteon, estogediol and progesterone levels increased 
with the increasing dandelion extract concentration. [22]

Tahtamouni et al., (2016) who reported that 
a substantial decrease in testis and seminal vesicle 
weight, a decrease in serum testosterone concentration, 
damaged sperm parameters, and a decrease in pregnancy 
parameters have been caused by oral administration 
of dandelion (whole plant and leaf aqueous extract). 
Structural changes such as germ cell hypoplasia, reduced 
germ epithelium thickness, spermatogenesis arrest at the 
spermatid stage (late maturation arrest) and decreased 
Leydig cell count have been shown in the testicular 
histology of treated rats.[23]

The findings of the current study concerning the 
effect of dandelion on reducing FSH and raising the level 

of LH plasma are in line with previous work by Abdel-
Magiedet al., (2001),[10].Dandelion may have inhibitory 
and exhibitory effects on FSH and LH gonadotrophs, 
respectively, due to the effect of dandelion on FSH and 
LH levels. Regarding the fact that ovulation and gestation 
are regulated by the LH/progesterone system, at least 
in the early stages in women,[24] one may conclude 
that dandelion has a positive effect on reproduction by 
increasing LH and progesterone.

The effect of dandelion on testosterone level in this 
research is not in accordance with previous study by 
Abdel-Magied et al., (2001)in which a reduction has 
been shown in the testosterone level of dandelion -treated 
rats. This discrepancy might be related to the type of 
dandelion administration (in food in our experiment and 
in water and stomach tube in their experiment).[10]On 
the other hand, we have treated the rats for four weeks, 
whereas in the previous study rats have been treated for 
six days. It is notable that dandelion contains a steroidal 
lactone (withaferin A).[25]From this study and the 
presence of steroidal compound in dandelion, it appears 
that Ashwagandh is mimicking the steroidal hormones.

Untreated and dandelion -treated diabetic rats had 
elevated serum glucose level over those of control rats, 
these results agree with Davaatseren et al., (2013) 
they indicate that dandelion leaf extract significantly 
suppressed lipid accumulation in the liver and reduced 
insulin resistance.[26]

Conclusion
Our study has indicated that long time administration 

of DLP in experimental model of diabetes, could be used 
as a good candidate in the treatment of reproductive 
hormones deficiency.
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Abstract
This study is an analysis of five cases of orbital trauma causing proptosis, paralysis of extraocular muscles 
with or without associated visual failure. All the cases were treated by a ENT and Neurosurgical team. Either 
a frontal craniotomy or a lateral orbitotomy was performed. Plain X-rays of the skull and Computerised 
Tomography (C.T. Scanning) were the main investigations. Results were encouraging both functionally and 
cosmetically. Early diagnosis and an aggressive approach to orbital decompression can achieve good results.
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Introduction
The exact incidence of orbital trauma remains un

known. Most of the cases are associated with concomitant 
head trauma. The incidence being less than 1%. The 
commonest cause is a frontal impact or a lateral blow to 
the orbital rim. Ecchymosis, swollen eyelids commonly 
follows head trauma, more so with orbital injury, thus an 
inability to perform a complete neuro-ophthalmological 
examination, especially in a patient who is obtunded 
following head injury are the two common reasons 
why these cases are usually diagnosed late. A complete 
neuro-ophthalmological, neurological examination and 
a thorough palpation of the orbital rims in all patient 
with ecchymosis and proptosis is mandatory. Plain 
X-rays of the skull, orbits and optic foramina along with 
C.T scanning in both coronal and axial sections gives 
adequate information as to the cause of proptosis and 
helps in selecting the operative technique if required.

Material and Method
Five cases of orbital trauma are discussed. 

SUMMARY : 1) Proptosis: 5/5 2) Paresis of extra ocular 

muscles: 5/5 3) Visual failure: 2/5 Plain X-rays of the 
skull, orbits and optic foramina were performed in all 
cases. Plain C.T Scans of the brain with axial cuts of 
the orbits and optic canals were performed in all five 
cases. Three cases were operated by a lateral orbitotomy 
(Kronlien’s approach)1sub . The lateral wall of the orbit 
was excised followed by opening of the periorbita. The 
lateral orbital rim was preserved and re-approximated. 
Two patients underwent a frontal craniotomy and 
decompression of the orbital roof followed by opening 
of the periorbita to provide orbital decompression 
(Housepian’s approach)2 sub. Oneamong these two also 
underwent a de-roofing of the optic canal. 

Result
The result were encouraging with hundred percent 

recovery.

DISCUSSION
Nature has protected both the eyes by providing 

the bony sockets (the orbits). Following trauma there 
is edema of the retro-ocular tissues which results in 
congestion of the veins which in turn increases the edema 
still further. The orbital walls with the eye ball and 
septum in the front result in a closed cavity. Edema and 
venous congestion push the eyeball forwards, this results 
in a stretch on the extraocular muscles and the nerves 
(hence the proptosis and ophthalmoplegia). This further 
compresses the draining veins. Once the limit of stretch 
is reached an abnormal intra-orbital pressure builds up 
which gradually occludes the retinal veins and later the 
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retinal artery resulting in visual failure. The sequence of 
events is accelerated if there is a depressed fractures of 
the orbital wall and rim which has entered into the retro-
ocular space. The accepted indications of emergency 
orbital surgery following orbital trauma are as follows: 
1. Progressive visual failure : (Immediate loss of vision 
is considered to be due to vascular insufficiency and is 
not supposed to benefit by surgical decompression)3 2. 
Progressive proptosis : Either due to an expanding intra-
orbital retro-ocular haematqma or due to progressive 
swelling of the retro-ocular tissues. 3. Radiologically 
demonstrated bony spicule pressing on the optic nerve 
in the canal. All the above indications give priority to 
visual failure. However, visual failure is not the only 
problem in orbital trauma. Acute proptosis also causes 
stretching of the nerves supplying the extra-ocular 
muscles and results in their paresis or palsy. Therefore 
relief of the raised intra-orbital pressure should also be 
treated on a priority basis. A paralysed eye with intact 
vision can be troublesome if not useless. In three of our 
cases a depressed fracture of the lateral orbital rim and 
wall was the cause of the proptosis and restriction of 
the extra-ocular movements. One amongst these three 
also had decreased visual acuity . Repositioning of 
the rim and provision of orbital decompression by (a) 
Excising that part of the greater wing of the sphenoid 
which forms the lateral wall of the orbit and (b) dividing 
the periorbita, resulted in an immediate improvement. 
The operation is not very major nor technically very 
demanding. The cosmetic results were also good. Two 
patients had a depressed fragment of the superior orbital 
rim and the roof of the orbit entering into the retro-ocular 
space, pushing the eyeball forwards and downwards and 
resulting in an inability to move the eyeball upwards. 
One patient also had visual failure. His vision had 
decreased to just perception of light. Both the patients 
were operated by the superior route (Housepian’s 
approach). Following the operation, both the patients 
had immediate relief of the proptosis and upward gaze 
weakness. The vision returned dramatically following 
the operation in the patient who underwent optic nerve 
decompression for visual failure in addition to the orbital 
decompression. The superior orbital rim was preserved 
and re-approximated in both cases. We feel that this 
route should be chosen when a. orbital decompression 
is to be combined with a decompression of the optic 
canal, because no other approach gives such an excellent 
exposure and access to the optic canal. b. When there 
is a depressed fracture of the superior orbital rim along 
with the bones of the roof of the orbit. In such cases 

there may be associated injury of the frontal sinus. This 
results in a compound fracture even if the overlying skin 
is intact. Such fractures may be associated with a tear 
in the dura of the anterior cranial fossa. These cases are 
best dealt by the superior route. c. When there is an intra-
orbital retro-ocular haematoma, as this approach gives 
a complete view and ability to control any unexpected 
bleeding vessel within the orbit. Before embarking on 
emergency orbital surgery a thorough ophthalmologic 
assessment is mandatory to exclude intra ocular causes 
of visual failure. In unconscious patients the pupillary 
reaction to light (both direct and consensual) gives 
a rough idea of the integrity of the second and third 
nerves. The dolls eye movement helps in assessing the 
extent of the extra-ocular movements (this manoeuvre 
should be done only after confirming that there is no 
associated cervical spine injury). C.T scanning of the 
orbit and cranium is mandatory before embarking on 
emergency orbital surgery. As thus the scan reveal the 
orbital anatomy in detail but also gives the opportunity 
to rule out any associated intracranial haematoma which 
may alter the surgical plan. We did not encounter cases 
with fractures of the floor or medial wall of the orbit. 
However, we feel that as these bones are relatively thin 
(apart from the rim) injuries will usually result in blow-
out type of fractures resulting in enophthalmos rather 
than proptosis4. Visual failure as a result of raised intra
ocular pressure would be less likely due to the increased 
intra-orbital space. Visual failure if present would be 
either due to direct injury to the eyeball, or, vascular 
injury to the optic nerve. Restriction of extra-ocular 
movement due to the entrapment of the inferior oblique, 
inferior rectus and medial rectus muscles is possible. 
Such cases can be dealt with on an elective basis, the 
treatment of which has been discussed in great detail by 
Mustarde J.C.5

Conclusion
The incidence of orbital trauma requiring emergency 

surgery is negligible. We encountered only five cases in 
2,000 consecutive cases of head trauma in a metropolitan 
hospital over a 2 year period. All the patients were males, 
reemphasising the increased incidence of head trauma in 
this sex. The indications for emergency orbital surgery 
following trauma should be: 1. Progressive visual 
failure. 2. Progressive proptosis a) due to edema of 
retroocular tissues. b) due to an expanding intra-orbital 
hernatoma 3. Radiologically demonstrated bony spicule 
pressing on the optic nerve. 4. Restriction of extra-
ocular movements due to depressed bone fragment. All 
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the above problems may exist either singly or in various 
combinations. The main incriminating factor being, 
raised intra-orbital pressure. Plain X-rays of the orbits, 
optic canals and C.T scanning of the orbits and cranium 
are mandatory before embarking on emergency orbital 
surgery. Proper selection and early operation seem to be 
the keys to success.
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Abstract
Background: During adolescence knowledge regarding puberty, reproduction, pregnancy and sexual health 
is very limited. The lack of knowledge and being sexually active during this phase increases the risk of or 
sexually transmitted diseases and unwanted pregnancies.

Objectives: To assess the knowledge and attitude regarding sex education, to determine its association with 
demographic variables and also to assess the correlation between the knowledge and attitude regarding sex 
education among the adolescents of Kolhapur.

Methodology: A total of 109 adolescent students from two randomly selected junior college were enrolled 
for this quantitative survey research. The students of any stream within the age group of 16-19 years and 
willing to participate were involved. Questionnaire was used to collect data regarding demographic data, 
knowledge and attitude regarding sex education. Answers given by participants were evaluated and analysed. 
Descriptive analysis was done in MS Excel(2016). Chi square test was used to assess the associations in R 
software (version 3.6.1).

Results: Twenty-eight percent participants had adequate knowledge. Most participants either given incorrect 
answers (35%) or responded as they don’t know the answer (37%). Majority of participants held uncertain 
attitude (66%) Knowledge of the participants were significantly associated with education (P=4.11E-08), 
stream of education (P=1.54E-05) and their residential area (P=7.93E-06). Attitude was not significantly 
associated with any of the demographic variables (P<0.05). No significant correlation was found between 
knowledge and attitude towards the sex education (r= -0.0224; P=0.8250).

Conclusion: There was a considerable lacunae in knowledge and the attitude towards sex education. 
Therefore, there is need to increase awareness about sex education among the adolescents.
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Introduction
Adolescence is the period when the body undergoes 

lot of physical, emotional, behavioural and psychological 

changes.[1] During this phase, huge amount of doubts 
and questions related to sexual health arises which 
gives rise to anxieties and worries.[2] The mixture of this 
anxieties, inadequate knowledge, negative messages 
received from social media and peers increases the 
misconception about contraception use and STIs and 
leads unprotected sex,unwanted pregnancies, sexually 
transmitted infections and damage relationships.[1,2]

In India, these problems are considered as taboo 
subjects and are seldomly discussed.[3] Due to this, the 
high prevalence of unprotected sex and STIs is seen in 
India of which adolescents makes a huge figure.[4-8] Hence, 
there is necessity to have an appropriate knowledge 
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regarding the changes that occurs during this phase, 
sexuality, sexually transmitted disease (its transmission 
mode and preventive measures), prevention of unwanted 
pregnancies and maintaining safe and healthy sexual life 
among the adolescence.[1]

Health and sex education plays vital role in providing 
adequate knowledge and creating an awareness regarding 
maintaining health, sexual activities, precautionary 
measures, and also it increases the self esteem.[1,9]

Hence, the study was designed to assess the knowledge 
and attitude regarding sex education, to determine its 
association with demographic variables and alsoto 
assess the correlation between the knowledge and 
attitude regarding sex education among the adolescents 
of Kolhapur.

Methodology
Study design and sampling: The Quantitative 

survey Research was conducted in two randomly 
selected junior colleges at Kolhapur in September to 
December 2019. The purpose and details of method used 
in the study were explained to all the students. A written 
informed consent was obtained prior to the study. 
Students between 16-19 years studying any stream and 
willing to participate were included. The students who 
were absent and not willing to participate were excluded. 
A total of 109 adolescent students of both the colleges 
following inclusion criteria were randomly selected.

Data collection and analysis: A structured 
questionnaire comprised of questions related to socio 
demographics along with multiple choice questions to 
assess knowledge and attitude was used to collect data. 
The participants answered the questions in complete 
anonymity. The answers provided by the participants 
were evaluated and the collected data was subjected to 
descriptive analysis in MS Excel (2016).

Results
The questionnaire was divided into three sections 

i.e. Section A, B and C. Section A comprised of socio 
demographic proforma which included demographic 
variables such as age, gender, residential area,education, 
stream, parent’s education & occupation, family 
type, family income, number of siblings along with 
source of information, sexual experiences and known 
Contraception method.

Section B, knowledge questionnaire, comprising of 
27 questions (Table 1). Section C, fivepoint Likert scale 
to assess attitude comprised of 12 statements (three 
positive and nine negative).

Table 1: Distribution of questions (n=27)

Content No of Questions

Physiological changes 08

Contraception method 13

STD and prevention 06

STD- sexually transmitted diseases

Response rate of the study was 91.74% (n=100). 
Average time taken to fill the questionnaire was 
20 minutes. Average age of the participants was 
16.84±0.744 years. Demographic distribution of sample 
size is given in table 2.

Distribution of sample size with respect to their 
sexual knowledge and experience is given in table 3.

Table 2: Distribution of sample size with respect to 
their sexual knowledge and experience (n=100)

Variable Frequency

Source of Information Regarding Sexuality
Friends
Parents
Social media
Teacher

39
09
24
28

Sexual Experiences
Masturbation
Yes
No
Heterosexuality
Yes
No
Homosexuality
Yes
No

06
94

02
98

01
99

Known Contraception Method
Condom
Contraceptive Pill
Diaphragm
Intrauterine Device
Spermicide
Withdrawal Method
Others
None

49
03
02
03
03
01
02
37
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Figure 1: Knowledge regarding physiological changes, contraception method and STD & prevention (n=100)

Correct responses regarding physiological changes, contraception method and STD & prevention were obtained 
only by 30%, 26% and 31% adolescents respectively (Figure 1).

Figure 2: Attitude of adolescents towards sex education (n=100)

Majority of adolescents held uncertain attitude 
(66%) towards sex education (figure 1).

Knowledge of the participants was significantly 
associated with the demographic variables such 
as education (P=4.11E-08), stream of education 
(P=1.54E-05) and their residential area (P=7.93E-06). 
However, the attitude was not significantly associated 
with any of the demographic variable (P>0.05). Also 
there was no significant correlation found between 
knowledge and the attitude towards the sex education 
(r= -0.0224; P=0.8250).

Discussion
The evidence of benefits offered by sex education 

is shadowed by the lack of knowledge and attitude 
towards the sex education.[10] Adequate knowledge 

about sex education and a favourable attitude towards it, 
plays a major role in accepting it as a part of academics. 
The demographic distribution of the sample size is 
comparable to similar studies.[1] Sex as a topic is taboo 
in India and sex education at school level has gained 
strong opposition from the society, including parents, 
teachers, and political leaders. Six states in India 
including Maharashtra have banned sex education at 
school level which must have contributed towards low 
awareness about sex education among the adolescents[11] 

Government reports suggest that adolescents account for 
a huge proportion of new STI cases. This highlights the 
need for sex education among this demography.[12]

A high number of participants received the 
information from their friends as against family 
members in spite of majority of participants having 
literate parents, belonging to joint family and 50% being 
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science students. This indicates a lack of discussion on 
sex education in the family. This is comparable with 
similar studies.[13-14]

Majority of students did not have any sexual 
experience- masturbation/homosexual/heterosexual and 
attraction towards same or opposite sex. This highlights 
the level of taboo and the fact that they may not be 
comfortable talking about sex. In a similar study by 
Sathe A et al[15] nearly half of the boys had indulged 
in masturbation. However, 1 homosexual encounter 
and 2 heterosexual encounters were observed which 
can be solely due to the hormonal and developmental 
changes in the adolescent phase of life. To have sexual 
encounters of either kind without appropriate knowledge 
and protection is risky behaviour. This again shows the 
importance of the necessity of sex education to prevent 
transmissible sexual diseases that are already increasing 
and to avoid unwanted pregnancies.

Thirty-seven percent of the participants were 
unaware of the contraceptive method contrasting 
to previous studies where the numbers were much 
higher.[4] Unawareness of contraceptive method and 
lack of knowledge among the young adults is an issue 
that must be dealt with if we want to maintain the health 
of our country. Young adults and adolescents may not 
be aware of an existing STI. This can negatively impact 
their reproductive health and further spread of the 
infection. [12]

Majority of the participants either gave wrong 
answers (35%) or responded as they don’t know the 
answer (37%).Only 28% had adequate knowledge which 
clearly indicates that the participants have inadequate 
knowledge. This is comparable to study done by Ajibade 
BL et al.[16]

An uncertain attitude towards sex education was 
seen in 66% of participants and is contradictory to the 
findings of Myeza NP. [17] This can solely be attributed 
to society for considering sex as a taboo subject and 
also to the source through which the knowledge was 
obtained. This is something that should be changed.

Knowledge was significantly associated with 
education, stream of education and the residential 
area concurrent with previous findings.[18] Also, no 
significant correlation was found between knowledge 
and attitude towards sex education. This contradicts 
previous reports where liberal attitude towards sex 
education was attributed to high knowledge.[19,20]

The findings of the study highlight the need for sex 
education at this level in Kolhapur. An uncertain attitude 
towards sex and the lack of knowledge on the topic itself 
is alarming. Sex education will prevent the spread of 
sexually transmitted disease, tackling it on a large scale. 
Sex education for adolescents should be implemented 
by all schools and an initiative should be taken by the 
government.

Limitation: The study population was the primary 
limitation. Hence, similar study with large population 
size could provide better insight on knowledge and 
attitude regarding sex education among adolescents.

Conclusion
There was a considerable lacunae in knowledge and 

the attitude towards the sex education. Hence, need of 
sex education among the adolescents is felt.
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Abstract
Background: Denture prostheses are significant interventions in oral environment for restoring lost form 
and function due to tooth loss. Little is known about change in microflora in removable partial denture 
wearers with age and time since denture delivery. Therefore, the present study was conducted to evaluate 
and compare the oral microbial flora pre and post insertion of removable partial denture at different time 
intervals and age groups.

Materials and Method: A sample of 60 patients wearing removable partial denture was included in 
the study, 30 of age group 40-50 years (Group 1) and 30 of age group 50-60 years (Group 2).Sample of 
unstimulated saliva was collected from the patient’s mouth from the distal most edentulous area using three 
sterile cotton swabs by one investigator. Colony count and identification of microorganisms was done.

Results: The difference among mean colony counts between group 1 and 2 were not statistically significant 
at any of the three timeintervals. A statistically significant difference in colony counts was seen between 
baseline, 1 month and 3 months in whole sample as well as both the age groups. Among various aerobic 
microorganisms, Streptococcus mitis, Diphtheroids and Candida Albicanswere the most prevailing aerobic 
micro organism after 3 months of denture use, while among anaerobic organisms, Prophyromonasgingivalis 
was the most prevalent microorganism after three months.

Conclusion: A significant difference in colony count as well as colonizing microorganisms has been found 
in the present study. This difference according to time is an important component in the affect of removable 
partial denture on oral health of denture wearers. Age group was not a significant factor affecting microbial 
health in RPD wearers.
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Introduction
Oral micro-flora plays an important role in both oral 

health and disease. The diversity of oral micro-flora and 
its role has been evident since the time when Antonie van 
Leeuwenhoek first examined the microbiome of dental 
plaque in 1700s[1]. Since then, the importance of oral 

micro-flora in oral cavity has been a matter of research. 
There has been a renewed emphasis on this study lately 
in wake of an evident and intricate connection of oral 
micro-flora with general health. At the same time, new 
frontiers are being reached everyday with role of oral 
micro-flora in its various aspects on oral health itself.

Oral micro-flora inhabits a unique ecosystem of oral 
cavity[2]. It may be present either in a suspended form 
in saliva or attached on the tissue surfaces of the oral 
cavity, either on mucosal surfaces or on the dental hard 
tissues[3]. Various areas of oral cavity are influenced by 
environmental factors differently, giving rise to different 
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micro-floral combinations in different parts of mouth. 
Hence, dental micro-flora is different from the micro-
flora found on the palate, gingival crevicular fluid or on 
tongue[3]. The combination of microbes found in each 
individual are reported to have interpersonal variations, 
so much so that some authors have described this 
uniqueness as being akin to that of fingerprints[3]. In-spite 
of this variation and diversity, normal micro-flora of the 
mouth has been determined in the past studies[4]. This 
has, in part, been possible as certain bacteria have been 
more commonly related to presence of a disease than 
others. Therefore, the number and types of microbes in 
oral cavity change with the presence of oral or systemic 
disease.

Salivary micro-flora may be an indicator of oral 
disease, but the mucosal micro-flora, more commonly 
on teeth and gingiva is more commonly associated 
with oral health and disease. Microbial flora of plaque 
biofilm has been found to have a causal relationship with 
dental caries[5] and periodontal disease[6]. Similarly, 
microorganisms associated with dental calculus are 
responsible for development of periodontal disease. 
Similarly, micro-flora present on denture prosthesis may 
indicate oral health and disease.

Denture prosthesis are significant interventions in 
oral environment for restoring lost form and function 
due to tooth loss. Change in oral environment owing to 
dentures may trigger a change in oral microflora, both 
quantitatively as well as qualitatively [7]. Certain types of 
bacteria have been shown to be associated with denture 
health and disease. Also, oral micro-flora on denture 
and teeth surfaces both has been found to be similar 
in both healthy and diseased oral cavity. Therefore, 
microbial changes associated with dentures are not 
only indicative of mucosal health, but may also lead 
to development of dental disease in remaining teeth[8]. 
Increase in microbial count has been seen after denture 
insertion. A recent study has shown that pathogenicity of 
Staphylococcus aureus increased post denture delivery 
as phagocytic efficiency against Staphylococcus aureus 
was demonstrably lesser against the strains present in 
plaque than in normal mouth.

Ecological change in oral cavity because of 
removable prosthesis is said to be disadvantageous. 
Investigations[8, 9,10,11] gives the idea that the physical 
presence of a denture brings a microbiological change, 
in localized region. Increased occurrence of caries and 
periodontal disease increases plaque formation caused 

by the denture in patients treated with removable partial 
prosthesis. This makes the person more prone to caries 
and periodontal disease.[5,6] Further, changes in oral 
micro-flora has also been demonstrated with age.

An estimated 21.4% prosthesis use has been 
observed in individuals aged 15 to 74 years. In 55 to 64 
year-old group, 22. 2% were found to wear removable 
partial denture. Patients using removable partial 
dentures has been high in the past and is expected to 
continue in the future.[9] Therefore, prosthesis use 
among geriatric population remains high. This coupled 
with changing micro-flora and reducing immunity may 
make an more susceptible to oral disease. However, 
little has been known about change in micro-flora in 
removable partial denture wearers with age and time 
since denture delivery[12,13,14,15]. Understanding this 
relationship may be helpful in instating measures for 
preventing oral disease is geriatric removable partial 
denture users. Therefore there is a need to study and 
get clarity on changes in oral microbial flora with and 
without removable partial dentures in different age 
groups. Therefore, the present study was conducted to 
evaluate and compare the oral microbial flora pre and 
post insertion of removable partial denture at different 
time intervals and age groups.

Material and Method
Study design and setting

The present study was conducted among 60 patients 
who needed removable partial dentures as a part of their 
prosthetic treatment at department of prosthodontics in a 
teaching hospital in northern India. Ethical approval was 
taken from the institutional ethics committee (IEC letter 
no. MRDC/2017/IEC/12).

Selection Criteria: Inclusion criteria- Patients 
within age range from 40 to 60 years who required 
removable partial dentures for at least five missing teeth 
were included in the study.

Exclusion Criteria: Those who had systemic 
disease such as Diabetes Mellitus, Hyperthyroidism, 
Osteoporosis or who had consumed antibiotics at any 
time in six months preceding screening were excluded 
from the study.

Method of collection of data: Sample size- A 
sample of 60 patients wearing removable partial denture 
was included in the study. 30 were between age group 40-
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50 years (Group 1) and remaining 30 were between age 
group 50-60 years (Group 2). The participation in study 
was voluntary and an informed consent was obtained 
before recruiting patient into the study. The participant 
was provided an information sheet explaining the aim of 
the study.

Study Procedure: The swab method was 
employed for collecting salivary samples [16]. Sample 
of unstimulated saliva was collected from the patient’s 
mouth from the distal most edentulous area using three 
sterile cotton swabs by one investigator. Unstimulated 
saliva samples were collected from the patients at three 
time intervals-

T0 -At the time of denture insertion

T1 -After one month of use of denture

T2- After three months of use of denture.

The collected swab was shaken manually to permit 
the uniform distribution of microorganisms. The culture 
media used were blood agar, Sabouraud’s dextrose agar 
(SDA) medium, mitis salivarius, brain heart infusion 
(BHI) broth andthioglycollate broth. First swab was 
inoculated in blood agar plate for the purpose of colony 
count using spread plate technique[11]. Inoculation was 
done using a sterilized spreader (bent glass rod). Second 
swab was inoculated in BHI broth for isolation and 
identification of aerobic microbes and third swab was 
inoculated in Thioglycollate Broth for isolation and 
identification of anaerobic bacteria. In the incubator, the 
culture plates were incubated at 37oC for 24 hours.

Colony count & Identification of Micro organisms

The bacterial colonies in blood agar were seen 
and counted using Digital Colony Counter: After 
24 hours of incubation the saliva sample from BHI 
broth was inoculated in Mitis salivarius agar medium 
and dextrose agar (SDA) medium for identification of 
aerobic microbes and from thioglycollate broth to blood 
agar for identification of anaerobic bacteria. The blood 
agar plates were put for incubation in an Mckintosh and 
Filde’s anaerobic jar with anaerobic pouch for one week 
at 37oC.

Depending upon the colony morphology, different 
types of colonies were marked in the culture plates. Gram 
staining, preliminary tests and conventional biochemical 
tests were performed on the marked colonies taken from 
the culture plates for identification of the microbe.

Gram positive and gram negative microbes were 
identified. Catalase test was done as preliminary test for 
identification of microbes. Conventional biochemical 
tests for microbial identification were also performed. 
These were Methyl Red and Voges-Proskauer test, 
Methyl red test, Voges-Proskauer test, Urease test, Bile 
esculin test, Sugar fermentation test, Germ tube test for 
identification of Candida albicans and Coagulase Slide 
and tube test.

Each of these tests was performed on the salivary 
samples obtained from the patients at three different 
intervals. Quantitative outcome measures used for 
comparison among age and time groups were colony 
counts, and percentage of Streptococcus mitis, 
Streptococcus mutans, Streptococcus salivarius, 
Enterococcus faecalis, Staphylococcus aureus,non 
pathogenic Staphylococcus,non pathogenicdiptheroids, 
Candida albicans and candida sp. for aerobes. For 
anaerobes, percentages for Actinomyces, Lactobacillus 
and Porphyromonas were determined.

The data was compiled in Microsoft Excel and 
analysed using SPPS software Version 23 (IBM Inc., 
Chicago). The Data was subjected to statistical analysis 
for calculations of mean, standard deviation and 
percentages. ANOVA was used to find the interaction 
effect between the age groups and time intervals. To 
find the significance of study parameters, t-tests and 
chi-square test were used to compare the mean values 
in different age groups and at different time intervals. 
P-value less than 0.05 considered as significant at 95% 
confidence level.

Results
The present study recruited 60 removable partial 

denture patients, 30 patients each in the age group of 
40 to 50 years (Group 1) and 50 to 60 years (Group 2). 
The mean age of group 1 patients was 45.77+2.47 and 
55.73+2.20 years for group 2 patients. The average age 
for all the study participants was 50.75+5.53.

Colony counts were performed for different aerobic 
and anaerobic microbes present in saliva. Mean colony 
count at baseline was 125.03+15.12 for 40 to 50 years 
age group and 126.57+19.69 for 50 to 60 yearsgroup . 
At first month, it was 220.00+32.44 for age group 1 and 
215.67+28.70 for age group 2, while at three months, 
the colony count for group 1 was 288.00+25.48 and for 
group 2 was 281.17+21.64 (Table 1).
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Table 1. Differences in Baseline, 1 month and 3 month colony count among age groups

Mean Colony Count Group 1 Mean Colony Count Group2 T value P value

Baseline 125.03 126.57 -0.388 0.736

1 month 220.83 215.67 1.307 0.196

3 month 288.00 281.17 1.120 0.268

The difference among mean colony counts between 
group 1 and 2 were not statistically significant at any 
of the three timeintervals. A Statistically significant 
difference in colony counts was seen between baseline, 

1 month and 3 months in whole sample as well as both 
the age groups. The mean colony count was found to be 
higher in Group 1 as compared to group 2 except at the 
first month (Table 2).

Table 2. Colony Counts at baseline, 1 month and 3 months.

Total Sample

 N Mean Std. Deviation t-value p-value

Colony Counts

Baseline 60 125.80 17.42
20.548 <0.001

1 Month 60 220.83 30.81

1 Month 60 220.83 30.81
26.062 <0.001

3 Months 60 284.58 23.69

Baseline 60 125.80 17.42
45.143 <0.001

3 Months 60 284.58 23.69

Group 1

 N Mean Std. Deviation t-value p-value

Colony Counts

Baseline 30 125.03 15.12
15.056 <0.001

1 Month 30 226.00 32.44

1 Month 30 226.00 32.44
18.445 <0.001

3 Months 30 288.00 25.48

Baseline 30 125.03 15.12
31.807 <0.001

3 Months 30 288.00 25.48

Group 2

 N Mean Std. Deviation t-value p-value

Colony Counts

Baseline 30 126.57 19.69
14.153 <0.001

1 Month 30 215.67 28.70

1 Month 30 215.67 28.70
18.282 <0.001

3 Months 30 281.17 21.64

Baseline 30 126.57 19.69
32.319 <0.001

3 Months 30 281.17 21.64

Among various aerobic microorganisms, 
Streptococcus mitis, Diphtheroids and Candida 
Albicanswere the most prevailing aerobic micro 
organism with 9% of prevalence, after 3 months of using 
denture. On the other hand among anaerobic organisms, 

Prophyromonasgingivalis was the most prevalent 
microorganism after three months. Tables 3 and 4 
showed the number of colonies at three time intervals 
among two age groups for aerobic and anaerobic journals 
respectively.
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Table 3. Number of aerobic colonies according to 
age groups and time since denture insertion

 Group 1 
(N)

Group 2 
(N)

Total 
(N)

Streptococcus Mitis1 16 19 35 

Streptococcus Mitis2 18 15 33

Streptococcus Mitis3 27 25 52

Streptococcus Mutans1 10 11 21

Streptococcus Mutans2 11 14 25

Streptococcus Mutans3 10 17 27

Streptococcus Salivarius1 0 1 1

Streptococcus Salivarius2 1 1 2

Streptococcus Salivarius3 0 2 2

Enterococcus Faecalis1 0 1 1

Enterococcus Faecalis2 1 2 3

Enterococcus Faecalis3 2 2 4

Staphylococcus aureus1 8 3 11

Staphylococcus aureus2 2 5 7

Staphylococcus aureus3 3 5 8

CoNS1 20 15 35

CoNS2 17 15 32

CoNS3 10 15 25

Diphtheroids1 11 17 28

Diphtheroids2 15 17 32

Diphtheroids3 25 22 47

Candida Albicans 1 16 20 36

Candida Albicans. 2 18 19 37

Candida Albicans 3 28 26 54

Candida1 14 10 24

Candida2 12 11 23

Candida3 2 3 5

Table 4. Number of anaerobic colonies according to 
age groups and time since denture insertion

 Group 1 (N) Group 2 (N) Total (N)

Actino1 2 3 5

Actino2 9 11 20

Actino3 18 19 37

Lacto1 7 11 18

Lacto2 11 15 26

Lacto3 14 14 28

Porphyro1 18 18 36

Porphyro2 16 21 37

Porphyro3 26 25 51

Discussion
The present study is first of its kind that compares the 

oral micro-flora among RPD wearers of two age groups 
at three different time intervals. A significant difference 
in colony counts was observed in this study at all the 
three time intervals. The reason for this difference may 
be the presence of spaces between the prosthesis and 
tissue surface where and saliva accumulation may cause 
an increased microbial count. In this study, the number 
of colony forming units increased from pre insertion to 
1 month and 3 months after denture insertion in both the 
groups. The colony counts in the total sample increased 
with time. The increase was greater from baseline to the 
first month as compared to increase from first to third 
month. The reason may be the balancing of oral micro-
flora into a more stable environment as compared to an 
initial growth phase. Tales et al (2012) have observed 
in their study that redevelopment of microbial biofilm 
on both natural as well as denture teeth is faster after 
cleansing. The faster initial development phase may be 
connected to this phenomena[17]. The increase in colony 
count was highest in both the groups from baseline to 
the first month. However, among group 1 and group 2, 
the increase in colony count was lesser in group 2 as 
compared to group 1 from baseline to the first month. 
Increase was greater in group 2 as compared to group 1 
from first month to third month post denture insertion. In 
contrast, a randomized controlled trial was conducted by 
Valentini et al. (2015), which concluded that time period 
did not cause a change in micro-flora associated with 
denture liners[18]. This indicates that there is a difference 
in growth of micro-flora on prosthesis according to 
difference in materials used.

Complete and removable partial dentures are 
the most common dental prosthesis given worldwide 
to rehabilitate missing teeth in form and function. 
Replacement of missing teeth is crucial for various 
physiological functions like chewing food, speaking, 
pronouncing words, swallowing food[19]. It is also 
important aesthetically as well as affects self-esteem 
of an individual. Whereas removable partial denture 
prosthesis has been found as an adequate treatment 
option for partially edentulous patients, these patients, 
being mostly geriatric need to be assessed for general 
health and other features while making a decision for 
removable partial denture prosthesis to be provided to 
them[20, 21, 22]. Geriatric patients have a greater tendency 
to changes in quantity, quality as well as flow rate of 
saliva[23,24]. Factors such as reduced immune responses, 
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susceptibility to infections and impaired host-defense 
mechanism should be considered before the prognosis 
of removable partial denture prosthesis is decided.

In partially edentulous mouths, the amount and 
type of microbes present and affect of denture on their 
quantity and quality should, therefore, be studied. The 
study by Tanaka et al (2010), determined that there 
was an increase in lactobaccilus count in saliva with 
increased number of missing teeth among geriatric RPD 
wearers[25]. Therefore, there a connection between RPD 
wear and change in oral micro-flora seems inevitable. 
However, there may be different aspects to it. O’Donnell 
et al (2015) also state that there is a difference in oral 
micro-flora in denture wearers according to the location 
of denture[26]. According to this study, Bacilli and 
Actinobacteria were the species that more commonly 
inhabited oral cavity in denture wearers. Moreover, the 
presence of natural teeth has a significant impact on 
the overall microbial composition, when compared to 
the fully edentulous. Furthermore, increasing levels of 
Candida spp. positively correlated with Lactobacillus 
spp. In the present study, increase was more prominently 
seen in Porphyromonas and Actinobacteria among 
anaerobic, and S.mitis, diptheroids and Candida 
albicans. This indicates that some microorganisms grow 
faster than others in a RPD environment. A study of 
microbiota at implant surface by Eick et al (2016) showed 
an increased number of Tannerella forsythia, Parvimonas 
micra, Fusobacterium nucleatum/necrophorum, and 
Campylobacter rectus on implant surface. These 
organisms were not found associated with RPD in the 
present study, therefore may be associated with growth 
of microorganisms associated with implant- gingival 
interface[27]. Also, a study conducted by Derafshi et al. 
(2017) observed that in addition to oral bacteria, certain 
non-pathogenic non oral bacteria were present in patients 
using removable dentures. These were Enterobacter 
cloacae, Raoultellaornithinolytica, Raoultellaplanticola, 
Kluyvera spp., and Enterobacter aerogenes[28]. Another 
study by Ella et al (2013) compares difference in 
predominance of oral streptococcus species in saliva 
of dentulous, edentulous, partial and complete denture 
wearers. The result of this study showed preponderance 
of Streptococcus milleri in removable partial denture 
group[29]. Therefore, a wide variety of pathogenic and 
non pathogenic microorganisms have been found to be 
associated with use of removable partial denture.

There is a lack of literature on affect of time on 
oral micro-flora of removable partial denture wearers. 

Effect of age on micro-flora of the oral cavity has 
been previously studied[30], however the effect of time 
since an individual has been wearing removable partial 
denture prosthesis is not known. The present study has 
been able to show that there is a significant difference in 
colony counts and microbial predominance with time. 
Further studies are recommended to study this aspect.

Conclusion
Health of teeth as well as oral soft and hard tissues 

has an inevitable association with oral micro-flora. Any 
change in micro-flora is bound to affect oral health. 
A significant difference in colony count as well as 
colonizing microorganisms has been found in the present 
study. This difference according to time may be an 
important component in the affect of removable partial 
denture on oral health of denture wearers and should be 
considered in cases with denture stomatitis and other 
infections of oral cavity associated with RPD wear.
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Abstract
Background: Refractive Error is a common health issues among young school-aged children in Bangladesh. 
Present study focused on determinants of refractive error among school-going children (class II-V) and the 
associated factors.

Method: Data were collected from 200 school-going children and their parents in a cross-sectional study 
using purposive sampling from Cambrian School, Dhaka city. A semi-structured questionnaire was 
administered to collect socio-demographic, behavioral and clinical information related to prevalence of 
refractive error at this age of children.

Results: Study revealed that, among 200 participants, 54.5% children had refractive error and the younger 
a child is, the more there was possibility of having this issue. A positive association was found between 
meal intake, duration of using computer games or watching television and genetic factor (parents’ wearing 
spectacles) with the occurrence of having this error in children (p<0.05).

Conclusion: Findings of this study revealed, unhealthy life-styles and physical inactivity at this age may 
lead to refractive error among school aged children and early detection with medical advice as well as life-
style modification might play a significant role not only in improving children’s learning ability but also in 
reducing the incidence of refractive error in this age group in Bangladesh.
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Introduction
Eyes are the reflection of the spirit and the body’s 

window to the rest of the world. The target of learning 
starts in youth and the exactness of a kid’s vision can 
massively influence or adjust his/her learning limit. 
School going years are considered as miracle years in an 

individual’s life just as the early stages that decide one’s 
physical, scholarly, and personal conduct standard. 
Any issue in vision during early stages can hamper the 
scholarly turn of events, development, and execution of 
an individual in future life.[1] Refractive error (RE) is an 
important component of the priority disease “childhood 
blindness” (CB) within the vision 2020’ initiative to 
eliminate avoidable blindness.[2] The World Health 
Organization (WHO) has internationally assessed that 
there are roughly 314 million individuals living with 
vision hindrance. The World Health Organization has 
prescribed to its part nations to screen grade school going 
youngsters with the goal that refractive mistake could be 
distinguished and overseen successfully.[3] Refractive 
blunder could be considered as an avoidable condition 
among different conditions prompting visual inabilities 

DOI Number: 10.37506/ijphrd.v12i2.14162



382 Indian Journal of Public Health Research & Development, April-June 2021, Vol. 12, No. 2

in kids. Subsequently the VISION 2020 activity to wipe 
out avoidable visual deficiency has given high need to 
revision of refractive mistake and includes set it inside 
the classification of “Childhood blindness”.[4]

Prevalence of refractive error in school-aged children 
(RESC) in numerous investigations is exceptional 
as they utilize various definitions, diverse estimation 
techniques, distinctive announcing frameworks and 
affiliations utilizing diverse gathering of ages. Some 
compared age, gender and ethnicity, others associated 
it with socioeconomic status, geographic areas (urban, 
rural) and categorised them differently.Bangladesh has 
an estimated of 1.3 million blind children, more than any 
other country in the world.[5] Even though this represents 
a small fraction of the total blindness, the control of 
blindness in children is one of the priority areas of the 
World Health Organization’s (WHO) “Vision 2020: the 
right to sight” program.[6]To estimate the prevalence of 
blindness in Bangladesh, a survey was conducted by the 
National Institute of Ophthalmology (NIO) in 2002 found 
that 40,000 children (about 8 per 10,000 children) were 
blind and 1.3 million children had refractive errors.[7] In 
2002, another study was also conducted among children 
aged 5 to 15 years in Khulna district of Bangladesh, it was 
estimated that the prevalence of refractive error among 
male and female was to be 1.1% and 0.95% respectively 
and low vision was 0.15%. In the same study, it was 
shown that the prevalence of refractive error was to be 
1.38% in 11 to 15 years group children compare with 
0.62% in age group 5 to 10 years.[8]

Significance of early location and treatment of 
visual debilitation (Refractive Error) in youngsters 
is significant part of our screening program. Early 
recognition and rectification of refractive blunder 
bring about an abatement in the quantity of younger 
students with helpless sight.[9]Visual impairment due 
to myopia is the commonest type of refractive error 
in school going children and its timely and proper 
correction saves permanent ocular morbidity (POM).
[10]Uncorrected refractive errors are the main cause of 
vision impairment in children ages 5-15 years group.[11] 
Correction of refractive errors including provisions of 
spectacles even in low prevalence of reduced vision in 
school-age children is to be considered a public health 
perspective.[12]

Major causes of childhood blindness are easy to 
detect and approximately 40% are preventable. School 
children are a captive audience and can be reached 

more easily in comparison to general population.[13, 14]

Genetic factor is the main cause of refractive error on 
children. Other causes of refractive error among school 
going children are urbanization, visual experience, life 
style and diet.[15] Children eating habits are important 
factor for developing refractive error and it is found that 
myopes are significantly associated eating less fresh 
fruits, vegetables and whole grains in their daily diet.[16] 

Eating processed foods tend to have low food intake 
of protein, fat, vitamins and minerals and increase the 
consumption of high content of carbohydrates, starches 
or sugars that favour the development of myopia.[17, 18]

Other possible reasons related to developing myopia 
among school going children are hectic educational 
schedule[19], hours of sleeping[20], spendingmore time in 
watching television, playing video games and computer 
games.[21] Children with these types of behaviours are 
experiencing a variety of ocular symptoms including 
eyestrain, tired eyes, irritation, redness, blurred 
vision and double vision referred as computer vision 
syndrome.[21] Goh et al suggested that the prevalence 
of myopia was associated with older age, female gender 
and ethnicity.[22]

To our knowledge, a few numbers of studies on 
assessment on early refractive errors on school going 
children has been done in Bangladesh as well as in other 
countries all over the world. Hence, the present study was 
conducted to identify the factors influencing refractive 
error among the students (class 3 to 5) of Cambrian 
School of Dhaka city and to determine whether age and 
gender moderate the relationship between these factors 
and refractive errors.

Methodology
Study Design and Settings: A descriptive cross-

sectional was conducted from September 2015 to 
January 2016 among students from class III to class V 
(elementary schools) at Cambrian School, Baridhara, 
Dhaka.

Sample Size: The target populations were 200 
school-going children (60 students from class III, 70 
from class IV and another 70 students from class V). 
All children (class III to class V) and their parents 
were included in the study. Students who did not bring 
back the questionnaire on the next day of delivering 
questionnaire were excluded from the study. Purposive 
sampling technique was used to choose the study 
participants.
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Data Collection Tools: A semi-structured 
questionnaire was developed for collection of required 
information through face to face interviews. The 
interview schedule was pre-tested and necessary 
alteration and modification was made. All answered 
questions were checked for incompleteness (if any), 
correction (if required) and internal consistency to 
exclude missing or inconsistent data. The questionnaire 
was pretested before actual data collection and was 
modified accordingly. After data collection, 10% of 
the questionnaire was re-checked for the reliability 
and validity of the data. The purpose of the study was 
to identify the determinants of early refractive error on 
school going children in Dhaka city through describing 
the interaction between socio-demographic, behavioural, 
and clinical factors associated with early refractive error 
among young school-going children.

Statistical Analysis: The statistical analysis of the 
data was carried out by using software program SPSS 
version 20 and was done by the investigator. Data was 

coded, checked, cleaned, and edited properly before 
analysis. Chi-square test was performed to see the 
correlation of respondent’s characteristics with refractive 
error. Multivariate logistic regression analysis was done 
to identify the factors associated with refractive error.

Results
The data comprised 200 school going children 

(class 3 to 5) in Dhaka city. The baseline characteristics 
of the participants, such as gender, mother’s education, 
father’s education, monthly income, expenditure on 
food, daily meal intake, using computer, duration of 
using computer/video games/watching television, 
sleeping hour, physical exercise/play outside, parents 
using spectacles, medication are described (Table 
1).Among the 200 studied school going children, 109 
(54.5%) have refractive error. Parents using spectacles, 
medication, meal intake, duration are found significant 
with refractive error considering 5% significance level.

Table 1: Baseline Characteristics of the Participants (n=200)

Variables Categories
Refractive Error

Chi-square P-value
Yes No

Gender
Male 65 49

0.462 0.497
Female 44 42

Mother’s education
<HSC 73 56

0.424 0.515
>HSC 36 35

Father’s education
<HSC 49 37

0.219 0.64
>HSC 60 54

Monthly Income (BDT)
<50,000 52 55

2.741 0.098
>50,000 57 36

Expenditure on Food
<20,000 67 65

1.771 0.183
>20,000 42 26

Daily meal intake

3 times 45 54

7.302 0.0264 times 25 11

>4 times 39 26

Using computer/Laptop
Yes 91 74

0.046 0.829
No 18 17

Duration of using computer, video 
games or watching television

<2 hours 37 22

13.01 0.0012 hours 44 59

>2 hours 28 10

Sleeping hour

6 hours 8 7

4.464 0.1077 hours 16 5

≥ 8 hours 85 79
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Variables Categories
Refractive Error

Chi-square P-value
Yes No

Physical exercise/play outside
Yes 79 66

1.4041 1.00
No 30 25

Parents using spectacles
Yes 89 19

71.313 <0.001
No 20 72

Medication
Yes 58 18

22.129 <0.001
No 51 73

Data were collected from 200 school-going children (60 students from class III, 70 from class IV and another 70 
students from class V) from Cambrian School, Dhaka.

Figure 1: Interaction between age with Refractive Error

The age is considered as continuous variables and 
the box plots for age corresponding to refractive error are 
given in Figure 1. It appears from the figure 1 (boxplots 

for age) that younger school going children are more 
suffering from refractive error compared to older school 
going children.



Indian Journal of Public Health Research & Development, April-June 2021, Vol. 12, No. 2 385

Table 2: Association of Refractive Error with significant factors identified by Multivariate Logistic Regression

Significant Factors associated with Refractive Error References OR LCL UCL P-value

Meal intake
4 times 4.879 1.28 20.549 0.024

>4 times 0.268 0.062 1.098 0.046

Duration of using computer, video games or watching television 2 hours 0.336 0.111 0.947 0.044

Parents using spectacles Yes 0.024 0.007 0.066 <0.001

Medication Yes 0.067 0.019 0.196 <0.001

Data were collected from 200 school-going children 
(60 students from class III, 70 from class IV and another 
70 students from class V) from Cambrian School, Dhaka

We fit a multivariate logistic regression model with 
refractive error (RE) after adjusting all the risk factors. 
The adjusted odds ratios (OR) for RE group is given 
in the Table 2. It appears that 95% confidence interval 
parents using spectacles (OR=0.024, CI=0.007, 0.066) is 
significant variable. In fact, the p-value is found <0.001 
which indicates a significant relationship between 
parents using spectacles and RE at 5% significance level 
(Table 2). Again, the odds ratio explains that the odds of 
being RE is 0.024 times more for the parents those are 
using spectacles compared to the parents those are not 
using spectacles.

In addition, medication (0R=0.067, CI=0.019, 
0.196, p-value <0.001) is significant variable. The odds 
ratio explains that the odds of being RE is 0.067 times 
more for the students having medication compared to 
the students not having medication. The meal intake 
(OR=0.268, CI=0.062, 1,098, p-value =0.046) and 
duration (OR=0.336, CI=0.111, 0.947, p-value =0.044) 
are found significant.

Discussion
The present study evaluated the prevalence of 

presenting refractive error among school going children 
and common possible factors associated with developing 
refractive error. In our study, refractive error among 
male were higher compared with female although the 
result was not significant. A cross-sectional descriptive 
study carried out among 2000 students in Bhaktapur and 
Lalitpur districts of Kathmandu valley examined that 
the prevalence of refractive error was 8.60% where the 
prevalence was significantly higher in female students 
than the male students (OR = 1.58 [95% CI 1.14-2.19]).
[23]Another cross-sectional study conducted among 
children between 12-17 years of age in India found 

that 8.8% of the study population had refractive error 
(boys 51% and girls 49%). Myopia (7.17%) was the 
most common refractive error followed by astigmatism 
(2.17%) and hypermetropia (1.50%). This study showed 
that myopia is the most common refractive error (7.17%) 
followed by astigmatism (2.17%) and hypermetropia 
(1.50%)[24] although we did not measure myopia among 
students.

The present study did not show any significant 
relation between refractive error and parental education, 
sleep hours, expenditure on food, monthly income 
and using laptop/TV. Medicine use, parents using 
spectacles and duration of using laptop or watching 
TV showed significant correlation (p<0.05). Logistic 
regression analysis showed that parents using spectacles 
(OR=0.024, CI=0.007, 0.066, P<0.001) is one of the 
risk factors for refractive error. Previous studies showed 
that myopic parents can be the cause of myopia to their 
children.[25]

In this study, it was observed that, medication 
(0R=0.067, CI=0.019, 0.196, p-value <0.001) was a 
significant variable associated with childhood refractive 
error. Zhao JL, Pan XJreported that higher protein 
intake (OR: 0.94; 95%CI: 0.90, 0.99) and duration 
(OR=0.93, CI=0.89, 0.97) are significantly associated 
with refractive errors.[26]In our study, we had also found 
a positive association of refractive error with both the 
meal intake (OR=0.268, CI=0.062, 1,098, p-value 
=0.046) and duration of using computer or watching 
television (OR=0.336, CI=0.111, 0.947, p-value 
=0.044). Interestingly, prevalence and amount of myopia 
was associated with the self-reported intake of proteins 
such as milk, egg, beans and meat. This finding may be 
parallel to the results of study by Lim and colleagues[27], 
who examined 851 Chinese schoolchildren from 
Singapore and found that axial length was longest in 
the most noteworthy quartile gathering of complete 
cholesterol admission contrasted and the least (P = 0.03) 
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and was longest in the most noteworthy quartile 
gathering of immersed fat admission contrasted and the 
most minimal (P = 0.04).None of the nutrients, however, 
was associated with refractive error or a diagnosis of 
myopia. While the data from Lim’s study may suggest 
that children with a higher cholesterol intake may have 
larger globes, potentially associated with a taller body 
height[28, 29], the finding of our study leads us to raise the 
question whether the association between meal intake 
and refractive error may be just another expression of 
the association between refractive error and educational 
and socioeconomic background of the parents.

In addition, It confirms recent studies by Rose 
et al. who found that a lower prevalence of myopia 
in Chinese children raised in Sydney as compared to 
Chinese children living in Singapore was associated 
with increased hours of outdoor activities[30, 31]. This 
group was the first to separate the effects of being 
outdoors and being physically active on the association 
with myopia. In this study, physical exercise or playing 
outside (p-value =1) was not significant, may be because 
there is limited place for physical activity in Dhaka city 
for this age group and our study was a cross-sectional 
one, rather an intervention study where majority of our 
participants were already having refractive error.

In our study, we found that, children with parents 
using spectacles were significantly more prone to have 
this issue in Dhaka city. Medication was also found as 
a significant factor associated with refractive error for 
the school-going children. It is not a pleasure to see 
children with spectacles at the age of three years and 
above. Out of twelve independent variables (such as 
gender, mother’s education, father’s education, monthly 
income, expenditure on food, daily meal intake, using 
computer, duration of using computer/video games/
watching television, sleeping hour, physical exercise/
play outside, parents using spectacles, medication), 
only four variables namely (parents using spectacles, 
medication, meal intake, duration of using computer/
video games/watching television) were found 
significantly associated with the refractive error in the 
study cohort. Additionally, when it comes to gender, 
male children are more dependent on machine-oriented 
activities than female children. The meal intake was also 
found to be significant in association with refractive 
errors. Therefore, we do have some limitation of this 
study, which may includes mall sample size, use of take- 
away questionnaire, lack of training among parents who 

filled up the questionnaire on behalf of their children, 
impact of missing data and time restrictions.

Conclusion
To avoid unhealthy lifestyle among children, 

parents may encourage their children to plan their daily 
time which will enable them to complete their daily 
task. They should take physical exercise or go outside 
for playing. It will help them to reduce the duration 
of using electronic devices. It will be also helpful 
for good sleep. Based on the important findings, the 
following recommendations are made, such as- children 
should take their meal properly to avoid the nutrition 
deficiency, duration of using computer, video games 
or watching television should be lessened with proper 
monitoring of the parents, social medias may also play a 
role to understand the behavioural factors and how these 
factors associated with early refractive errors to build up 
public awareness. Further study should be conducted in 
a larger scale in order tofind out the risk factors and draw 
generalization.
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Abstract
Introduction: Health is the best condition for happiness and progress in the life of an individual as well as 
a community. Primary Health Centre (PHC) is the most essential constituent of Community Health Care 
System as it is the first point of connection between civilian and the Community Health System. This paper 
aims to assess the awareness and utilization of PHC services among rural population.

Method: A comprehensive systematic session of published literature and journal articles from Pub-Med 
and EBSCOHOST databases was done that are focusing from 2010 to 2017. Search strategy specific to each 
databases was used.

Result: Out of seven articles, four research studies revealed that the majority of respondents were aware 
about the presence of PHC services in their area, one research study found that there was lack of awareness 
about PHC services, five research studies found that there was low utilization of PHC services, one research 
study revealed that utilization of PHC services is better for preventive and promotive care and one research 
study finding revealed that the utilization of PHCs service was adequate.

Conclusion: The study concluded that there is an imperative need to raise awareness amongst the rural 
population regarding health services provided by PHC through IEC activities to enhance the service 
utilization by the community through their participation.
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Introduction
Primary Health Care is defined as “Essential health 

care made universally accessible to individuals and 
families in the community by means acceptable to 
them, through their full participation, and at a cost that 
community and country can afford” has been suggested 
as a set of health services that can conformed the 

challenges of a dynamic world. Primary Health Care is 
the first level of connection between the individuals, the 
family and the community with the community health 
system, which brings health care as close as accessible 
to the common people where they live and work. In the 
modern time, the base for organization of health services 
in India through Primary Health Care was established 
by the suggestions of the Bhore committee in 1946. 
Later, based on the recommendations of first integrated 
all round development programme (the community 
development programme) PHC were established for each 
community development block. In India, the PHCs play 
the key role in delivering health care to rural people. The 
PHCs are assumed to provide preventive, promotive and 
curative health care to the public.(1-2) Equity, along with 
inter-sectoral co-ordination, community participation 
and appropriate technology has been described as the 
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principles and pillars of Primary Health Care.(3) The 
utilization of services by the community alters from 
place to place at PHCs and transforms over the time 
based on the accessibility of quality of services. It is also 
needed to assess the utilization trend of PHC services by 
the public.(4)

In most developing countries such as India, where 
the utilization of primary health services has remained 
low however there has been growing public and private 
investment on the provision of sophisticated health care.

The awareness of the community about health 
programs and their involvement in organizing for 
health services, influence their level of participation 
and utilization of linked health facilities. Majority of 
people living in most developing countries of the world, 
including Africa, have a poor perceptive of their national 
health systems and programs and thus do not lay the 
health facilities into appropriate and maximum use.(6)

Data has shown that abundant number of women in 
rural areas of Bangladesh meet serious problems all the 
while pregnancy and childbirth. Frequently, the women 
do not recognize about health care services existent for 
their usage, although under-utilization of healthcare 
services can result in maternal morbidity and mortality.

Universally, research indicates that approach to 
and utilization of Primary Health Care Services can 
been different in countries between urban and rural 
(and nomadic) community, with concluding having the 
poorest approach to and utilization of PHC services.

Hence, it was found necessary to design a narrative 
review to find the available literature for identifying the 
awareness and utilization of PHC services among rural 
people.

Aim: The aim of this review is to identify the 
awareness and utilization of PHC services among rural 
population.

Objectives: To determine the awareness and 
utilization of PHC services among rural population.

Methodology
Search Strategy: An electronic search of articles 

published in various journals till 2017 (September) 
was conducted. Search was restricted to only English 
language. The database search done was Pub-Med and 
EBSCOHOST. Articles containing following key search 
terms were retrieve.

“Awareness” [MeSH Terms] OR awareness [Text 
Word] AND “utilization” [Subheading] OR utilization 
[Text Word] AND primary [All Fields] AND “health” 
[MeSH Terms] OR HEALTH [Text Word] AND centre 
[All Fields] AND services [All Fields] AND “rural 
population” [MeSH Terms] OR rural population [Text 
Word]

Types of Study: Community based cross-sectional, 
comparative, survey and descriptive study.

Types of Participant: Rural people including 
women aged 15 to 49 years, patients, families, household 
and adults.

Settings: Villages, rural community and semi-urban 
community.

Outcome: Awareness and utilization of PHC 
services among rural population.

Result
The systematic search was conducted by framing 

the terms individually and in combination with all 
synonyms, also according to the database. In addition 
to this, a manual Pub-Med search was undertaken using 
the keywords and search synonyms from already found 
articles. Additions of seven articles were found. Initial 
search retrieved 48641 articles over which 23598 articles 
were selected manually. Duplicates were removed and 
reviewed 398 articles for eligibility, 23200 articles were 
excluded because of duplications in two databases, 353 
studies were excluded due to unavailability of full text. 
Hence seven articles were screened which includes 
quantitative study.

Detail description of study: Rajpurohit AC., 
Srivastava AK. et al. conducted a Cross sectional study 
in the year of in the year of 2013 on utilization of primary 
health centre services amongst rural population of 
northern India- some socio-demographic correlates.585 
household were selected by Stratified random sampling. 
Data was obtained by using predesigned and pre-tested 
interview schedule. Findings revealed that majority 
(76.2%) of the subjects was aware about the PHC 
services in their area and found to be low (36.3%) 
utilization of its services.

N. Thimmaiah and C.V. Anitha conducted a 
Comparative study in the year of 2013 on utilization of 
primary health centre services in rural and urban areas: 
a comparative study in Mysore Taluk. 240 household 
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were selected by Simple random sampling technique. 
Data was obtained by using self administered structured 
questionnaire. The study found that the utilization of 
PHC services was too low both in rural and urban areas, 
21.7% and 20% respectively.

Rushender Rajan, Balaji Ramraj et.al conducted 
a Descriptive study in the year of 2016 on effective 
utilization of health care services provided by Primary 
Health Centre and Sub- Centre in rural Tamil Nadu, 
India. 3220 household were selected by Simple random 
sampling technique. Data was obtained by using 
structured interview schedule. The finding revealed that 
majority of respondents were aware of Primary Health 
Centre health care services and the utilization of primary 
level services (PHC and Sub-centres) is better for 
preventive and promotive care but is poor for treatment 
of acute illness, intra-natal care and family welfare 
services, special investigation services.

K N Prasad,V Suchi et al. conducted a Cross-
sectional study in the year of 2015 on utilization of health 
facilities at Primary Health Centre by rural community 
of Pondicherry.300 families were selected by simple 
random sampling technique. Data was obtained by 
interview using questionnaire. The finding suggests that 
majority of subjects were utilizing PHCs services.

B.E. Egbewale, O.O. Odu conducted a Cross-
sectional study in the year of 2013 on perception and 
utilization of primary health care services in a semi-urban 
community in South-Western Nigeria.395 adults were 
selected by multistage sampling technique. Data was 
obtained by interview conducted using semi-structured 
pre-tested questionnaire. The result shows that majority 
(71.1%) of participants were aware about the presence of 
a PHC facility within their health districts and (44.1%) 
participants had ever-utilized PHC facility within their 
health districts.

Yaya Sanni, Shah Vaibhav et.al conducted a Cross-
sectional study in the year of 2017 on awareness and 
utilization of community clinic services among women 
in rural areas in Bangladesh.11,673 women aged 15 to 
49 years were selected by Systematic sampling. Data 
was obtained by using questionnaire. The study finding 
revealed that lack of awareness and low utilization of 
community clinics among women of reproductive age 
group.

Alfaqeeh Ghadah, Cook Erica J conducted a 
Comparative study in the year of 2016 on access and 

utilisation of primary health care services comparing 
urban and rural areas of Riyadh Providence Kingdom of 
Saudi Arabia.880 patients aged 18 years or older were 
selected by classification of the population density of the 
governorates. Data was obtained by using questionnaire 
survey. This study highlights that there are high levels 
of satisfaction among patients of all primary health care 
services. The utilization of primary health care services 
is quite low in rural population.

Summary and Findings: The available literature 
refined to get seven quantitative study. Out of seven 
articles, four research studies revealed that the majority 
of respondents were aware about the presence of Primary 
Health Centre services in their area, one research study 
finding is showing lack of awareness about Primary 
Health Centre services, five research studies found 
that there was low utilization of Primary Health Centre 
services, one research study finding is showing that 
the utilization of PHC services is better for preventive 
and promotive care but is poor for treatment of acute 
illness, intra-natal care and family welfare services, 
special investigations services and one research study 
finding revealed that the utilization of PHCs service was 
adequate.

Importance in Community: Primary health 
care (PHC) is the frontline of the health care system. 
Primary Health Care plays an important part of keeping 
community healthy. Each ofPrimary Health Care centres 
has a multidisciplinary health care team that renders 
extent of services in a one place. This interconnected 
access to health care delivery assures that clients obtain 
the appropriate care by the appropriate provider, when 
and where they require it.

A strong, approachable PHC structure decreases 
burden on hospitals by aiding people to deal their health 
problems in the community. A society is constituted by 
various strata including people of below, average and 
high income groups. . Their needs differ and not each 
person is in a situation to manage the desirable health 
care services. Primary Health Care is a comprehensive 
health care system where in each person of a country 
can approach medical facilities regardless of his/her 
economic status and race.

Future Significance: The review helps to 
understand the perception and usage of PHC services 
among rural population. With more than 70% population 
of India living in rural areas where the condition of 
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medical facilities is deplorable. The major confront in 
the health care sector are lack of quality of care, poor 
responsibility, lack of awareness and confined approach 
to facilities. Hence, it is necessary to create awareness 
among rural people, as the mortality rates are high due to 
diseases. So, rural people will utilize the primary health 
centre services.

Limitation:

•	 Database search was limited

•	 Search strategy was refined to awareness and 
utilization of Primary health centre among rural 
population only.

•	 Seven articles were included only.

•	 Was limited to only in rural populations.

Conclusion
•	 Cooperative endeavour healthcare providers and 

local leaders is required to raise awareness and 
enhanced approach of healthcare services through 
PHC services. Stakeholders in health should 
provide adequate system to endorse awareness and 
utilization of health facilities in rural areas.

•	 In accession, orientation programs admire the 
advantages of the PHCs facilities to correct false 
beliefs about PHC between local communities 
and formation of positive approach passages that 
connect primary health centres to the communities 
should be the priority of the administrator of PHC to 
improve the utilization of services.
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Abstract
The main way to deal with COVID-19 is social distancing. As a result, the governments of different 
countries imposed lockdowns. Bangladesh Government directed shutdown of offices and public transport 
on 26th March, 2020 opening everything on limited scale from 31st May, 2020. Pakistan government 
ordered lockdown in the middle of March, 2020 easing to restore economic activities on 10th August 2020. 
The current cross-sectional study aims to look at how and what type of coping strategies were taken by 
tax-paying male bankers in patriarchal countries of Bangladesh and Pakistan when they were faced with 
lockdown at home due to COVID-19 with data collected by Coping Strategy Indicator. The men were seen 
to have more emotion based coping due to a different sort of exposure which is unlike of men. This is the 
first study to assess the effect of lockdown of COVID-19 on coping of highly paid tax-paying bankers in 
Bangladesh and Pakistan.
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Introduction
Many unexplained cases of pneumonia were 

reported in Wuhan, Hubei Province, China on the 
month of December, 2019. The causative agent was 
found to be a novel corona virus (2019-nCoV) causing 
COVID-19, the name given by WHO.¹ The main way 
the disease can be dealt with is social distancing. As a 
result, the governments of different countries imposed 
lockdowns.² Bangladesh registered the first case on 8th 
March, 2020 and the Government directed shutdown 
of offices and public transport on 26th March, 2020 
opening everything on limited scale from 31st May, 
2020.³ Pakistan government closed all schools, banned 
public gatherings and transport links, locked the national 
economy, sealed land borders and limited international 
flights in the middle of March, 2020. Restrictions on 
certain sectors have since been gradually eased to restore 
economic activities on 10th August 2020. ⁴

According to the Cambridge dictionary, in a 
patriarchal society, men hold the primary power. The 
man is responsible for bringing up and rearing the family. 
This gender is considered stronger than women. This 
society is very prevalent in Bangladesh and Pakistan.⁵

As of 2019, according to Bangladesh Bank, 
the central bank of Bangladesh, only 18 percent of 
individuals working in banks were women. The rest 82 
percent are all men.⁶ When the lockdown was imposed 
due to COVID-19, the all the bankers had to adapt to 
working from home. Another study stated how much 
stress bankers face at work in a developing country like 
Bangladesh. The study stated that around 19 per cent of 
the bankers suffer from dangerous level of stress while 
the stress for 35 per cent is severe, 33 per cent moderate 
and 12 per cent fairly low amount of stress.⁷ When 
working from homes, this stress had to be balanced 
with work-life balance. Tabassum et al in their study 
found that male bankers are more leaned towards work 
compared to females as females have to give more time 
at home due to dual gender roles.⁸ The lockdown in 
COVID-19 caused a peculiar unbalance to this situation 
as males now had to take part in more house-work.
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A Pakistani study on the other hand stated that male 
bankers were happier at work because due to gender 
roles, they are believed to be more satisfied at work, thus 
a new dimension could be seen regarding these male 
bankers as well due to the COVID-19 induced lockdown. 
The study revealed that the relationship between Job 
Satisfaction (JS) and Gender shown that; male bankers 
are more satisfied and can work properly, efficiently 
and effectively in different Organizational Climate as 
compared to female bankers at workplace management. 
The reasons found were males are more dedicated to 
their work, work effectively and efficiently, can manage 
their tasks well with higher level of confidence, they are 
risk takers than risk averse, responsibilities oriented, 
targets oriented, more decisive and less emotional than 
females.⁹ The findings prompted the conducting of the 
current study to see how the male bankers coped when 
the problem type is different.

It was foreseen that the outbreak of COVID-19 will 
cause the public psychological reactions such as tension, 
anxiety, stress and which can lead to various different 
and changes in coping strategies. 10 The current study 
aims to look at how and what type of coping strategies 
were taken by tax-paying male bankers in patriarchal 
countries of Bangladesh and Pakistan when they were 
faced with lockdown at home due to COVID-19 outbreak 
in these two countries.

Method
The study conducted is cross-sectional. The 

validated Coping Strategy Indicator was used to collect 
data through online survey among random male bankers 
in Bangladesh and Pakistan. The data was collected 
from 18th to 30th May 2020. A consent form preceded 
the questionnaire stating that no name or e-mail address 
was required as the identity of the individuals were not 

required to be known.

The study was conducted during the COVID-19 
lock-down period involving the two different countries. 
Thus, institutional review board permission was not 
feasible in countries like Bangladesh and Pakistan as all 
boards were closed. Notably, we firmly believe ethical 
approval would be an ideal step to follow. However, 
there was a strong possibility that this study would not 
be conducted during this emergency period if we tried to 
get ethical approval. During the emergency period of this 
COVID-19 the ethical clearance is a challenging issue 
and could be modified. We felt as researchers to address 
the social issue that is affecting each and everyone in 
the society-both males and females. Confidentiality 
of participants have been maintained, the rights of 
participants to drop out from the survey any time they 
wish, informed consent that no harm to them would 
occur were all ensured.

Data cleaning was done by one of the investigators 
and it was cross-checked by a second investigator. Data 
analysis was carried out using IBM SPSS version 26.

Results
A total of 166 responses were analyzed from the 

respondents of the two countries (Bangladesh and 
Pakistan). The background characteristics of the study 
population are shown in Table 1. Most of the respondents 
were in the age range of 35-45 years, married, with more 
than three family members staying with them, with 
earning member staying with them, and highest level 
education being a postgraduate degree. 76.54% were 
now participating in household work after the lockdown 
was imposed. Men with children and more earning 
members other than themselves are at higher odds to 
cope emotionally.

Table 1

Variables Frequency Percentage

Age Bracket

Up to 25 years 12 7.23

More than 25 years and up to 35 years 56 33.73

More than 35 years and up to 45 years 78 46.99

More than 45 years and up to 55 years 18 10.84

More than 55 years 2 1.20

 166 100



Indian Journal of Public Health Research & Development, April-June 2021, Vol. 12, No. 2 395

Variables Frequency Percentage

Marital Status

Single with no partner 28 16.87

Single with partnet 4 2.41

Married 130 78.31

Divorced 4 2.41

 166 100

Number of Children

0 56 33.73

1 40 24.10

2 54 32.53

>2 16 9.64

 166 100

Number of Family Members Staying with You   

1 4 2.41

2 8 4.82

3 34 20.48

>3 120 72.29

 166 100

Number of Earning Family Members Staying with You

1 70 42.17

2 66 39.76

3 16 9.64

>3 14 8.43

 166 100

Highest Educational Level

H.Sc. 2 1.20

Bachelors 26 15.66

Post Graduate 138 83.13

 166 100

Salary Brackets of Respondents (Bangladesh)   

BDT 250,001 - BDT 650,000 14 13.46

BDT 650,001 - BDT 1,150,000 10 9.62

BDT 1,150,001 - BDT 1,750,000 42 40.38

BDT 1,750,001 - BDT 4,750,000 28 26.92

Above BDT 4,750,000 10 9.62

104 100.00

Salary Brackets of Respondents (Pakistan)

Rs 300000 - Rs 600000 18 32.14

Rs 600001 - Rs 900000 10 17.86

Rs 900001 - Rs 1200000 0 0.00

Rs 1200001 - Rs 1500000 12 21.43

Above Rs 1500000 16 28.57

 56 100.00
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Variables Frequency Percentage

Weekly Hours of Household Work

0 to 20 hours 124 76.54

More than 20 hours upto 40 hours 30 18.52

More than 40 hours upto 60 hours 4 2.47

More than 60 hours upto 80 hours 2 1.23

More than 80 hours upto 100 hours 0 0.00

More than 100 hours upto 120 hours 0 0.00

More than 120 hours upto 140 hours 2 1.23

 162 100

Weekly Hours of Work from Home

0 to 20 hours 86 53.75

More than 20 hours upto 40 hours 44 27.50

More than 40 hours upto 60 hours 28 17.50

More than 60 hours upto 80 hours 0 0.00

More than 80 hours upto 100 hours 2 1.25

 160 100

Respondent’s coping related statistics are presented 
in Table 2. The values of Problem-Focused Coping (PFC), 
Emotion-Focused Coping (EFC) and the Measuring 
Coping Response (MCR) have been calculated by using 
the Carver’s Cope Inventory Scale (Carver, 1989)11. 
According to this concept, the responses to the questions 
from the participants were segregated into the above 
three measures. For each question, a scale of 1-4 was 
used where 1 stands for ‘I usually don’t do this at all’, 2 
for ‘I usually do this a little bit’, 3 for ‘I usually do this 
a medium amount’ and 4 for ‘I usually do this a lot’. 
The average score was calculated for each respondent 
for each category i.e. PFC, EFC and MCR. Based on 

the socio-demographic characteristics of the participants 
the above three coping measures were measured. There 
has been an almost equal measurement for both problem 
focused coping and emotion focused coping. Men with 
higher number of family members have higher emotion 
focused coping. Higher educated men also have higher 
emotion focused coping. More the earning members 
more the decision makers so it becomes difficult to cope 
if the member becomes more than 3. Higher the number 
of hours spent in household work, better the coping up to 
a certain level. Higher the number of hours spent in work 
from home, more or less higher is the Problem Focused 
Coping.

Table 2

Marital Status PFC EFC MCR

Divorced 2.25 2.35 1.81

Married 2.56 2.60 2.09

Single, with a partner 2.10 2.75 2.08

Single, with no partner 2.58 2.48 2.18

Overall 2.54 2.58 2.10

Age Bracket PFC EFC MCR

Up to 25 years 2.27 2.13 1.76

More that 25 years and up to 35 years 2.61 2.66 2.35

More than 35 years and up to 45 years 2.54 2.58 2.01
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Marital Status PFC EFC MCR

More than 45 years and up to 55 years 2.50 2.50 2.07

More than 55 years 2.90 3.50 1.17

Overall 2.54 2.58 2.10

No. of Children PFC EFC MCR

0.00 2.54 2.52 2.26

1.00 2.49 2.57 2.02

2.00 2.54 2.60 1.94

>2 2.74 2.74 2.47

Overall 2.54 2.58 2.10

No. of Family Members PFC EFC MCR

1.00 1.80 2.00 1.53

2.00 2.73 2.43 2.19

3.00 2.49 2.56 2.01

>3 2.57 2.61 2.14

Overall 2.54 2.58 2.10

No. of Earning Family Members PFC EFC MCR

1.00 2.42 2.49 1.87

2.00 2.58 2.51 2.14

3.00 2.81 3.00 2.40

>3 2.69 2.84 2.75

Overall 2.54 2.58 2.10

Education Level PFC EFC MCR

H.Sc. 2.00 1.80 1.17

Bachelors 2.33 2.28 1.87

Post Graduate 2.59 2.64 2.16

Overall 2.54 2.58 2.10

Hours Spent in Household Work PFC EFC MCR

0 to 20 hours 2.51 2.62 2.15

More than 20 hours upto 40 hours 2.49 2.56 1.93

More than 40 hours upto 60 hours 2.62 2.49 2.12

More than 60 hours 2.70 1.60 2.17

Overall 2.54 2.58 2.10

Work from Home PFC EFC MCR

0 to 20 hours 2.51 2.62 2.15

More than 20 hours upto 40 hours 2.49 2.56 1.93

More than 40 hours upto 60 hours 2.62 2.49 2.12

More than 60 hours 2.70 1.60 2.17

Overall 2.54 2.58 2.10
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With the outcome measure in this higher strata 
workforce was taken as learning to live with the 
situation(a component of emotion-focused coping) of 
COVID-19, the R values in Table 3 has been generated 
when regression analysis was run. The higher values 

show that irrespective of number of earning members, 
total number of family members, number of children, 
marital status or age, they have learned to live with 
COVID-19.

Table 3

Regression Analysis against Coping Strategy

 No. of earning family 
members

No. of Total Family 
Members No. of children Marital Status Age

Multiple R 0.8782 0.9235 0.7663 0.9514 0.9471

R Square 0.7712 0.8528 0.5872 0.9051 0.8970

Adjusted R Square 0.7651 0.8467 0.5811 0.8990 0.8909

Table 4

Univariate regression of socio-economic factors of tax-paying to outcome measure of coping with COVID-19

 OR CI p-value

Age 0.275 0.66-0.75 0

Number of children 5.875 1.32-1.72 0

Marital status 0.343 0.76-0.84 0

Earning family members 1.542 1.28-1.515 0

When the men are at a higher age range of >45, 
they are at lower odds of just 0.275 to emotional based 
coping. When the men have children, they are almost 
6 odds of having emotional based coping. When these 
men have more earning members in their family, other 
than only themselves, they are more at odds to emotional 
based coping. Married men were at 0.3 odds to emotion-
based coping.

Discussion
The current study was aimed to see the effects of 

lockdown of COVID-19 on the coping of the tax-paying 
male bankers from Bangladesh and Pakistan. The 
participants of this study have at least taxable income 
for a male in both countries at it co-relates with their 
high education.

Literature review shows that there are two types 
of coping strategies - problem-focused and emotion-
focused coping. 12 Problem-focused coping, including 
planning and active coping, has been defined as 
behavioral and cognitive efforts to alter or eliminate a 
stressor. On the other hand, emotion-focused coping, 
which is generally considered to be less effective than 

problem-focused coping, is aimed at changing emotional 
responses to the stressor. Examples of emotion-focused 
coping include venting, positive reappraisal, rumination, 
and self-blame. Though emotion-focused coping is often 
described as less effective than problem-focused coping, 
under certain circumstances, emotion-focused coping 
may be more productive than active coping responses 
(e.g., when a stressor cannot be changed). One example 
of an adaptive emotion-focused self-regulatory strategy 
is positive reappraisal, which is associated with lower 
levels of negative affect.13

Quite a few studies have shown that women tend 
to use coping strategies that are aimed at changing their 
emotional responses to a stressful situation, whereas 
men use more problem-focused or instrumental method 
of handling stressful experiences.13 Our study shows that 
these high paid working males resorted to emotion based 
coping due to a different sort of exposure of lockdown 
induced due to COVID-19. The finding maybe due to 
confinement with other half and other family members 
for a long period of time. They also had to participate 
in more household work and take part in more feminine 
activities like cooking, washing, looking after children 
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to ease load on their other halves. It should be noted that 
most of these households have part-time domestic helps 
who had to be released from their duties due to the social 
distancing required combatting COVID-19.

Another similar study found that emotional bonding 
increased in lockdown due to improvement of sex life 
and spending more time with family.14

Conclusion
The major strength of this study is the sample from 

two similar patriarchal South Asian countries. For the 
future reference, this study can serve as a foundation 
of the research base in the area of men’s health. This 
study could further be strengthened if more data could 
be collected, but was not possible due to the type of the 
situation.

This is the first study to assess the effect of lockdown 
of COVID-19 on coping of highly paid tax-paying 
bankers, one of the highest socio-economic classes in 
the societies of South Asia involving the respondents of 
two countries- Bangladesh and Pakistan which revealed 
lockdown substantially influenced the coping strategies 
of men given the different sort of exposure due to 
COVID-19.
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Abstract
Background: Recent developmental activities with increasing urbanization has brought about immense 
changes in the lifestyles of tribal populations in India. But their impact on the health and nutritional status 
remained poorly explored.

Objectives: This study explored the nutritional and health status of the Angami tribal adults, and the 
influence of income, alcohol and tobacco use.

Method: Cross-sectional data of 565 individuals from the age of 21–60 years were collected for this study. 
Nutritional and health status was assessed using BMI, WHR and WHtR.

Results: Underweight was more prevalent in the females (12.7%),whereas, overweight (19.7%) and obese 
(23.1%) were more prevalent in the males. Risk for cardiovascular disease and metabolic abnormalities 
based on WHR and WHtR are higher in the females. Chi-square analysis showed significant difference in 
the nutritional and health status between sex and age groups.

Conclusion: Nutritional status according to BMI showed that males have a better status of nutrition. There 
is an increasing prevalence of overweight and obesity along with increased risk of for cardiovascular disease 
and metabolic abnormalities with increasing age. Income, alcohol and tobacco use did not correlate with 
significantly with nutritional status and health risk in females.

Keywords:  Nutritional status, undernutrition, overweight, obese, cardio-metabolic abnormalities.

Introduction
There is a consensus that the health status of the 

tribal populations is very poor owing to their remoteness 
and alienation from developmental processes.[1]The 
tribal populations in India form a heterogeneous group 
and remain at the lowest stratum of the society due 
to geographical and cultural isolation, low literacy 
and poverty. As such, their health status also remains 
unsatisfactory.[2] However, modern developmental 
activities in the recent past have influenced changes in 
various aspects of the tribal populations. Nonetheless, 
the impacts of such changes on the nutritional status 
and health remains an area of research which is poorly 
explored. Furthermore, much of the studies carried out 
in India especially in the North-East region are focused 
on the growth and nutritional status of children and 
adolescents, with very limited studies reported among 
the adult population.[3][4][5][6][7][8] In order to improve 

the health status of tribal populations, it is imperative 
to carry out relevant research in these areas to identify 
the problems and work towards the development of 
appropriate solutions. However, till date, no studies 
have been carried out on the adult Angami population of 
Nagaland. Thus, we carried out this study with the aim 
to fulfill the following objectives:

i.	 To assess the nutritional status and the status of 
health risk based on BMI, WHR and WHtR.

ii.	 To assess the differences in the distribution of BMI, 
WHR and WHtR with respect to age groups and 
their correlation with income, alcohol and tobacco 
use.

Materials and Method
This research was based on anthropometric data 

which were collected randomly by cross-sectional 
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method from among the Angami tribe inhabiting the 
southern part of Kohima district in Nagaland during 
June 2017 to May 2018. A total of 565 individuals (320 
males and 245 females) from the age of 21 to 60 years 
were considered for the purpose of this research. All 
individuals participated voluntarily, and written consent 
was also obtained.

The anthropometric measurements such as height, 
weight, hip circumference and waist circumference 
were obtained using relevant method and guidelines. 
With minimal clothing and without footwear the 
measurements were recorded using the Harpenden 
anthropometer, standard weighing machine and a 
measuring tape respectively. Height, hip circumference 
and waist circumference were recorded to the nearest 0.1 
cm, and weight was recorded to the nearest 0.1 kg. BMI 
was derived using the formula ‘weight (in kg) ÷ height2 
(in m)’, WHR was derived as ‘waist circumference ÷ 
hip circumference’, while WHtR was derived as ‘waist 
circumference ÷ height’. Nutritional status was assessed 
using BMI, and according to the cut-off points of Asia-
Pacific guidelines.[9] WHR (≥0.94 cm in males and ≥0.88 
cm in females) was used to assess the risk for CVD.[10] 
WHtR (≥0.50 in both the males and females) was used to 
assess the risk for metabolic abnormalities.[11]

Socioeconomic data such as household income-per-
month and total family members were also obtained. 
The household income was divided among the total 
family members to acquire the income-per-head. The 
frequency of the use of alcohol and tobacco (chewing 

and smoking) per-week were also recorded.

Data entry and analysis were done using SPSS 
(Statistical Package for Social Sciences) software 
(Version 25.0; IBM Corporation). Chi-square analysis 
was performed to determine the statistical significance 
between groups (at p<0.05). A level p<0.01 and p<0.05 
were considered to determine the statistical significance 
in the Pearson correlation analysis between the derived 
variables (BMI, WHR and WHtR) with income, alcohol 
and tobacco use.

Results
Assessment of the nutritional status and health 

risk are shown in Table 1 to Table 3. The results show 
that underweight was more prevalent in the females 
(12.7%),whereas, overweight (19.7%) and obese 
(23.1%) were more prevalent in the males. In both 
the sex, individuals from the age group 21 – 30 years 
have a better status of nutrition. Health risk assessment 
according to WHR and WHtR show thatthe prevalence 
of high risk wasmore in the females, and it also increases 
with increasing age groups. In the males, high WHR and 
WHtR risk was most prevalent in the age group 51 – 60 
years, whereas in the females, high WHR and WHtR risk 
were most prevalent in the age group 51 – 60 years and 
41 – 50 years respectively. Chi-square analysis shows 
that nutritional status, WHR and WHtR risks were 
significantly different betweenthe sex and age groups. 
However, BMI was not significantly different between 
the age groupsin the males.

Table 1: Nutritional status and health risk assessment

Parameters Males (n=320) 
(n) %

Females (n=245) 
(n) % Chi-square

Nutritional Status

Underweight (15) 4.7 (31) 12.7

χ2 = 13.27, df = 3,
p = 0.004

Normal (168) 52.5 (124) 50.6

Overweight (63) 19.7 (35) 14.3

Obese (74) 23.1 (55) 22.4

WHR

Low risk (222) 69.4 (89) 36.3 χ2 = 61.25, df = 1,
p = 0.000High risk (98) 30.6 (156) 63.7

WHtR

Low risk (208) 65 (120) 49 χ2 = 14.62, df = 1,
p = 0.000High risk (112) 35 (125) 51
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Table 2: Distribution of nutritional status in different age groups

Age groups Underweight (n) % Normal (n) % Overweight (n) % Obese (n) % Chi-square

Males (n=320)

21 – 30 (9) 5.1 (101) 57.4 (35) 19.9 (31) 17.6
χ2 = 10.98

df = 9
p = 0.277

31 – 40 (4) 5.1 (35) 44.9 (15) 19.2 (24) 30.8

41 – 50 - (19) 51.4 (9) 24.3 (9) 24.3

51 – 60 (2) 6.9 (13) 44.8 (4) 13.8 (10) 34.5

Females (n=245)

21 – 30 (26) 21.7 (77) 64.2 (8) 6.7 (9) 7.5
χ2 = 65.64

df = 9
p = 0.000

31 – 40 (3) 4.8 (29) 46.8 (12) 19.4 (18) 29

41 – 50 (2) 4.1 (12) 24.5 (11) 22.4 (24) 49

51 – 60 - (6) 42.9 (4) 28.6 (4) 28.6

Table 3: Distribution of WHR and WHtR risk in different age groups

Age groups
WHR WHtR

Low risk (n) % High risk (n) % Low risk (n) % High risk (n) %

Males (n=320)

21 – 30 (154) 87.5 (22) 12.5 (136) 77.3 (40) 22.7

31 – 40 (39) 50 (39) 50 (43) 55.1 (35) 44.9

41 – 50 (19) 51.4 (18) 48.6 (18) 48.6 (19) 51.4

51 – 60 (10) 34.5 (19) 65.5 (11) 37.9 (18) 62.1

Chi-square χ2 = 63.27, df = 3, p = 0.000 χ2 = 28.68, df = 3, p = 0.000

Females (n=245)

21 – 30 (64) 53.3 (56) 46.7 (81) 67.5 (39) 32.5

31 – 40 (14) 22.6 (48) 77.4 (26) 41.9 (36) 58.1

41 – 50 (10) 20.4 (39) 79.6 (10) 20.4 (39) 79.6

51 – 60 (1) 7.1 (13) 92.9 (3) 21.4 (11) 78.6

Chi-square χ2 = 30.59, df = 3, p = 0.005 χ2 = 37.96, df = 3, p = 0.000

Correlation analysis of BMI, WHR and WHtR 
with income, alcohol and tobacco use are presented in 
Table 4. In the males BMI was positively correlated 
with income and inversely correlated with tobacco use. 
WHR was positively correlated with alcohol, and these 

results were statistically significant. WHtR did not show 
any significant correlation with income, alcohol and 
tobacco use. In the females, no statistical significance 
was observed in any of the correlation.

Table 4: Correlation of BMI, WHR and WHtR with income, alcohol and tobacco use

Variables
Males (n=320) Females (n=245)

r p r p

Income

BMI 0.2** 0.000 -0.011 0.868

WHR -0.059 0.292 -0.065 0.314

WHtR 0.075 0.181 -0.041 0.527
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Variables
Males (n=320) Females (n=245)

r p r p

Alcohol use

BMI 0.009 0.869 0.012 0.847

WHR 0.139* 0.013 0.025 0.703

WHtR 0.096 0.088 -0.003 0.969

Tobacco use

BMI -0.117* 0.036 0.015 0.815

WHR 0.064 0.252 0.123 0.055

WHtR -0.05 0.373 0.037 0.564

**p<0.001, *p<0.05

Discussion
Our study has demonstrated that the males have a 

better nutritional status than the females,which is similar 
to the findings reported among the Meiteis of Assam.[7] 
But, the higher prevalence of overweight and obesity in 
the Angami population is in contrast to the findings of 
other tribal populations.[4],[8],[7] The increasing prevalence 
of overweight and obesity with increasing age groups 
may well suggest that with ageing the physical activity 
level and metabolic rate reduces but the caloric intake 
is not much affected which results in fat deposition and 
is mainly the reason for increase in body weight and 
fatness.[12] Perhaps, the higher prevalence of overweight 
and obesity among the Angami adults could be due 
to a number of complex but positive socioeconomic 
factors and increasing sedentary lifestyles affecting the 
population.

In our study, increase in the prevalence of overweight 
and obesity corresponds to the increase in the prevalence 
of high WHR and WHtR risk from the age group 41 – 
50 years and 51 – 60 years. There is a clear significant 
sex difference, and in which the females have a higher 
prevalence for high risk across all age groups. Our study 
gives a similar result to that of Dobbelsteynet al. in terms 
of the increasing prevalence of high risk with increasing 
age, and to that of De Koning et al. in terms of the 
higher prevalence of risk in the females.[13],[14] Li et al. 
reported that the risk of CVD in the females increased 
with increasing WHR irrespective of BMI category, and 
in the males it was associated with increased incidence 
of CVD in those with normal weight.[15] This could be 
because females have increased waist circumference 
with increasing age which could suggest the increased 
abdominal adiposity, resulting in an increase in high 

risk for CVD.[16] Groups with healthy BMI and WHtR 
equal or greater than 0.5 are also found to have some 
significantly higher cardio-metabolic risk compared to 
the groups with healthy BMI but WHtR below 0.5.[17]

Even among children, individuals with healthy BMI 
exhibited raised cardio-metabolic risk factors if their 
WHtR was above 0.5.[18] Some studies have shown that, 
even after adjustment was made for age and BMI, WHR 
and WHtR still have a strong association with CVD and 
metabolic abnormalities independently, indicating their 
independence in predicting risks.[17],[19],[20]

Education, income and occupation are the three 
generally accepted parameter which are used terms to 
define the socioeconomic status of a population. Higher 
BMI among the high income groups has been reported 
by Pelin et al., however, their results indicated that 
parental education was significantly stronger than the 
effects of income.[21] Similar studies points to education 
showing stronger association with BMI and health risk 
factors.[7],[22] These findings on education may well 
point to its interaction with income, because higher 
income means access to higher and/or better education. 
In this regard, our study also shows a positive interaction 
of income with BMI and WHtR in the males, though 
it was significant only for BMI. In the females there 
was an inverse relationship but no significance in any 
of the correlation. In regard to alcohol consumption, 
our study gives a similar inverse relationship similar to 
that of Kleiner et al. particularly for the females, though 
it was not significant.[23] The frequency of alcohol 
consumption is known to have a very small positive and 
marginally statistically significant effect on BMI in the 
males, and with no effect on the females.[24] Studies have 
often showed inconsistencies in the relationship between 
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alcohol usage and health risk, and although many factors 
can explain the conflicting findings, nevertheless, it 
is reasonable to say that alcohol intake may be a risk 
factor for obesity.[25] In terms of tobacco use, our study 
is consistent with findings of Li et al. who reported an 
inverse relationship between BMI and tobacco in the 
males.[15] All forms of tobacco use are found to be 
independent risk factor for low BMI and independent 
of age or education.[26] However, because smoking is a 
major CVD risk factor that is more prevalent in subjects 
with normal weight, this tends to reduce the relationships 
between obesity and CVD.[15]

Conclusion
The results of our study indicated a significant sex 

and age differences in the nutritional status and health 
risks. Higher prevalence of overweight and obesity is 
observed among the males, while higher prevalence 
of underweight and high risk for cardio-metabolic 
abnormalities is observed among the females. There 
is an increasing prevalence of overweight and obesity, 
and high risk for cardio-metabolic disease with increase 
in age. While the magnitude of the correlation differed 
between the sexes, with the females showing no 
significance in any of the correlation, chi-square analysis 
has shown that age was significantly associated with 
BMI, WHR and WHtR. The changing lifestyles and 
decreasing level of physical activity may be a risk factor 
to increasing incidence of non-communicable diseases 
such as obesity and other cardio-metabolic diseases 
in the Angami population. However, the influence of 
physical study is a topic of further research.
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Abstract
Background: The global COVID-19 pandemic has increased the risk of malnutrition in young children, 
including stunting,especially those under five years old. Stunting incident was often found in low income 
families who were unable to afford nutritious food. During COVID-19 pandemic, certain types of food 
might not be available and affordable for some families. The stunting incident could be increased due to 
decline in family income, change in food availability and disruption to health and social services.

Objective: To determine the effect of family income during COVID-19 pandemic on the incidence of 
stunting in preschool children at PuspaBangsa Kindergarten, Bogor City.

Method: This type of research was analytical survey with cross sectional approach. The total sample was 
35 families who had their children studied at PuspaBangsa Kindergarten. The instrument in this study 
was filling out a questionnaire using Google Form on family income and weight of preschool children to 
determine the incidence of stunting in preschool children.

Conclusion: 7 participants (20%) were found with family income less than the Regional Minimum Wage. 
The results of univariate analysis for stunting incident variables were as followed: normal height category 
23 (65.7%) and very short height category 4 (11.4%). The statistical analysis obtained p-value = 0.02, which 
means there was significant relationship between family income and the incidence of stunting at Puspa 
Bangsa Kindergarten, Bogor City.
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Introduction
Child stunting is still considered as important public 

health issue especially in developing countries. Stunting 
can be found in both urban and rural areas. Stunting is 
a form of malnutrition caused by poor nutrition during 
pregnancy or early childhood. Indeed, Indonesia even 
ranked the fifth among countries with the highest burden 
of stunted children.14

Child stunting can happen in the first 1000 days 
after conception and is related to many factors, including 
socioeconomic status,15 dietary intake, infections, 
maternal nutritional status, infectious diseases, 
micronutrient deficiencies and the environment.10,11 

Stunting has long-term effects on individuals and 
societies, including: diminished cognitive and physical 
development. Based on the results of Basic Health 
Research conducted by the Ministry of Health (2018), 
the prevalence of stunting in Indonesia for children 
under fiveyears old reached 30.8%, while for West Java 
Province was 29.2% .1

According to Özaltin et.al,stunting is one of the 
nutritional problems that adversely affect the quality life 
of children in achieving optimal growth and development 
appropiate genetic potential.2

DOI Number: 10.37506/ijphrd.v12i2.14167
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Black (2013) also stated that stunting was a well-
established risk marker of poor children development. 
Stunting before the age of 2 years predicts poorer cognitive 
and educational outcomes in late childhood.3Childhood 
period is an important stage of growth that will influence 
and determine the development of golden age.

The COVID-19 pandemic is undermining nutrition 
across the world, particularly in low-income and middle-
income countries.16 The most noticeably effects will be 
found in children, especially those under five years old. 
The government imposed strict measurements to halt the 
spread COVID-19, such as: physical distancing, school 
closures, limiting the operational hours of certain stores 
and local lockdown. These actions will indirectly lead 
to mass unemployment, unhealthy lifestyle, increased 
domestic violence, restriction in social and healthcare 
access, disturbance in production, transportation and 
trade of nutritious and affordable food. For certain 
families who face sudden unemployment or payroll 
deductions, the COVID-19 pandemic also forced them 
to choose the nutrient-poor food as alternatives. At the 
same time, more children are becoming malnourished 
due to the deteriorating quality of their diets, 
interruptions in nutrition and other essential services, 
and the socioeconomic shocks created by the COVID-19 
pandemic in low income countries.17

The purpose of this study was to determine the 
relationship between family income during the Covid 
19 pandemic and the incidence of stunting in preschool 
children at Puspa Bangsa Kindergarten, Bogor City.

Methodology
This research used descriptive quantitative data. 

Quantitative data was measurable and can be expressed in 
numerical form. The sample in this study was 35 families 
who sent their children to Puspa Bangsa Kindergarten, 
Bogor City. Inclusion criteria: Parents of children who 
consented to participate in the study. Exclusion criteria: 
Parents who were not willing to participate. Parents of 
preschool children were asked to fill out the questionnaire 

using the Google Form. The independent variable in this 
study was family income and the dependent variable was 
the incidence of stunting. The child was categorized as 
stunted if the height was less than the national average 
age to height ratio determined by the Ministry of Health. 
Kendall Tau statistical test was used to measure the data.

Research Result
a.	 Univariate Analysis Results

Table 1. The Frequency Distribution of Family 
Income at Puspa Bangsa Kindergarten, Bogor City 
in 2020 (Minimum Regional Wage: IDR 4.189.078)

Income Frequency Percentage 
(%)

<Minimum Regional Wage/Month 7 20 

>Minimum Regional Wage/Month 28  80 

Total 35  100 

From the table 1 above, it can be seen that most 
of the participants whose family income during the 
COVID-19 pandemic was in the category of more than 
the Regional Minimum Wage per month, which involved 
28 participants (80%).

Table 2. Distribution of Frequency of Stunting in 
Pre-School Children at Puspa Bangsa Kindergarten, 

Bogor City in 2020

Stunting Frequency Percentage (%)

Very short 4 11.4

Short 6 17.1

Normal 23 65.7

High 2 5.7

Total 35  100 

Based on table 2, most of the preschool children 
whose height was in the normal category were 23 
children (65.7%), in the very short category(stunting) 
were 4 children (30%).
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b.	 Bivariate Analysis Results

Table 3: The Relationship between Family Income during the COVID-19 Pandemic and Stunting 
Incidencent at Puspa Bangsa Kindergarten, Bogor City

Based on table 3, 28 families whose family income 
was more than minimum regional wage per month had 
22 normal height children and 1 very short height child, 
while 7 families with less than minimum regional wage 
per month had 1 normal height child and 3 very short 
height children. The result of further analysis obtained 
p-value = 0.002. and there was significant relationship 
between family income and incidence of stunting in 
preschool children at Puspa Bangsa Kindergarten, Bogor 
City.

Discussion
a.	 Family income during COVID-19 pandemic: 

Family income was drastically impacted due to 
COVID-19 pandemic. Physical distancing, local 
lockdown and school closure were enforced as 
safety precautions against the COVID-19 spread. 
In some industries, there were reduction or closure 
of business activities and some workers were 
experiencing reduction or delay in salaries and many 
others had to face lay-off from their companies.

During this tough economic situation, almost all 
families had to change their lifestyles. Many families 
had to rearrange their shopping priorities. People will 
buy their essential needs only and sometimes choose 
lower quality items. This condition will also affect the 
decision of families in selecting the nutritious food for 
their children’s growth and development.

According toresearch conducted by Fikadu et 
al. (2014) in South Ethiopia,the high risks of stunting 
population was infants who were not exclusively 
breastfed during the first 6 months. In addition, parental 

education, family income and knowledge of nutrition 
can be associated to stunting events.4

In this study,most participants(28 families) had 
family income in the category more than the Regional 
Minimum Wage and 7 families had lower income than 
the Regional Minimum Wage.

The COVID-19 pandemic has already disrupted 
families, institutions, increasing risks for children to 
exposure malnutrition.5

The result of this study is also in line with the 
research that was conducted by Izah et al. (2020) which 
showed that most stunting children cases were found 
in families with income that was lower than regional 
minimum wage.6 Family income is one of the indicators 
that determines economic status, where high family 
income can meet family needs, especially diverse food 
needs so that food intake for children under five is 
fulfilled. This condition will have an effect on increasing 
the quality of food consumption for family members 
and be considered as an overview of good nutritional 
assessment.7

b.	 Stunting Incidents: Globally in 2016, 22.9% or 
154.8 million children under 5 years of age suffered 
from child stunting, defined by a low height-for-age 
12. Stunting is measured by a height-for-age z-score 
of more than 2 standard deviations below the 
World Health Organization (WHO) Child Growth 
Standardsmedian9, showing a restriction of a child’s 
potential growth 10.

The results of univariate analysis for the variable 
incidence of stunting obtained data with a total of 
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23 (65.7%) normal height children. Mercedes, et al. 
(2016) described that stunting is the highest prevalent 
of child malnutrition and reached 161 million children 
worldwide.8 Another research conducted by Dwi 
Ernawati (2018) also found 26.9% stunting incidence 
and 73.1% normal height from the total sample.19

The further consequences of stunting in toddlers 
can result in disruption of physical growth, mental 
development and health status in children. In addition, 
Ty Beal, et., al (2018) stated that community and 
societal factors particularly, poor access to health care 
and living rural areas have been already associated with 
child stunting.20

Children who are stunted are more likely to develop 
into unhealthy and poor adults. Stunting in children is also 
associated with an increase in children’s susceptibility 
to diseases, both infectious and non-communicable 
diseases and an increased risk of overweight and 
obesity. Long-term overweight and obesity can increase 
the risk of degenerative diseases. Stunting cases in 
children can be used as a predictor of the low quality 
of a country’s human resources. The state of stunting 
causes poor cognitive abilities, low productivity, and an 
increased risk of disease resulting in long-term losses to 
the Indonesian economy.21

c.	 Bivariate Analysis: The COVID-19 pandemic 
has influenced many people in different ways. The 
pandemic has changed how the society view the 
new normal era. Many families are struggling to 
raise their children while maintaining the family 
income, including how to provide nutritious food, 
set up online school at home and afford healthy 
entertainment for children.

Some of the strategies to respond to COVID-19—
including physical distancing, school closures, trade 
restrictions, and country lockdowns—are impacting food 
systems by disrupting the production, transportation, 
and sale of nutritious, fresh, and affordable foods, 
forcing millions of families to rely on nutrient-poor 
alternatives. Strained health systems and interruptions 
in humanitarian response are eroding access to essential 
and often life-saving nutrition services.23

The results of bivariate analysis showed that from 7 
families whose income was less than minimum regional 
wage per month had only 1 normal height child and 3 
short height children and 3 very short height children. 
The result of further analysis obtained a p-value of 

0.002, which means there was significant relationship 
between family income and the incidence of stunting 
in preschool children. The lower the income, the higher 
stunting incidence of preschool children found in this 
study. During COVID-19 pandemic, some families 
experiencing economic crisis will choose cheaper food 
with less nutrition in order to survive. This condition will 
create further malnutrition in young children especially 
stunting due to unavailability of nutritious food.

The result of this study is in line with research 
conducted by Cipriano (2017) who investigated the 
incidence of stunting in toddler aged 24-59 months, 
which achieved p-value of 0.08 and found significant 
relationship between family income and the incidence 
of stunting.13

According to Izah et al. (2020), the purchasing 
power of families for nutritious food is influenced 
by family income because in determining the type of 
food to be purchased depends on the level of income. 
Household food purchasing power follows the level 
of family income. With a high income, it is possible 
to fulfill the food needs of all family members. On the 
other hand, the low level of family income results in low 
household food purchasing power.6 The low purchasing 
power of food products results in inadequate fulfillment 
of the nutritional needs of children under five.22

Conclusion
This study suggests the influence of the family on 

the nutritional status of children under two years of age 
living in extreme poverty areas. Factors associated with 
stunting were different in rural and urban communities.

Therefore, developing and implementing health pro-
grams to tackle malnutrition should take into account 
such differences that are consequence of the social, eco- 
nomic, and cultural contexts in which the family live

This study suggests the influence of the family on 
the nutritional status of children under two years of age 
living in extreme poverty areas. Factors associated with 
stunting were different in rural and urban communities.

Therefore, developing and implementing health 
pro-grams to tackle malnutrition should take into 
account such differences that are consequence of the 
social, eco-nomic, and cultural contexts in which the 
family live. This study concluded that there was a 
significant relationship between family income and 
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stunting incidence in preschool children at Puspa Bangsa 
Kindergarten, Bogor City. Therefore, the COVID-19 
pandemic recovery process should include certain 
strategies to stabilize income, increase nutritious food 
availability and improve health services.
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Abstract
Aim: The aim of this study is to develop and validate the Non-verbal Social Skill Rating Scale for Mentally 
Ill.

Objectives:

•	 To generate the scale items through focus group discussion.

•	 To identify the appropriateness and relevance of items through subject matter expert rating.

•	 To establish the psychometric properties of developed scale.

•	 To develop norms for developed scale.

Methodology: Formulation of 48 statements was done with focus group discussion. The statements were sent 
to 26 experts in the field of Occupational therapy, Psychiatrist Psychologist and Psychiatric Social Worker 
for validating the items. Total of 48 items are validated by the experts. A total of 100 samples including 
Bipolar disorder, Schizophrenia, Depression, Anxiety, Schizoaffective disorder and acute psychosis were 
selected for the field trial or main study those who were residing in psychiatric homes at Tamil Nadu. 
Samples were selected by using convenient sampling method. Socio demographic data sheet prepared by 
investigators were used for collecting baseline information.

Conclusion: This research shows the assessment tool has good internal consistency and reliability. The 
expert validation was done and got good relevance. Hence, Non-verbal Social Skill Rating Scale for 
Mentally Ill indicated that the scale is a reliable and valid measure of Non-verbal social skills, which is used 
to identify the level of Non-verbal Social Skill of Mentally Ill.

Keywords:  Non-verbal social skill, Mentally ill, Reliability and Validity, Occupational Therapy.
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Introduction
Social skill is a process in which people convey their 

feelings, thoughts and attitudes towards the recipient 
through verbal or non-verbal skills.

Non-verbal social skills are as important as verbal 
skills in interpersonal relationship. Non-verbal cues 
were more likely to influence observer’s judgement 
than verbal. Non-verbal communication represents the 
feelings, expression, information and behaviour without 
using any language. The elements of non-verbal social 
skills are eye contact, facial expression, vocal expression, 
kinesics, proxemics and haptics.

The Non-verbal Immediacy Scale (NIS) was 
developed by Richmond1. This scale includes 26 items 
for the purpose of measuring the non-verbal immediacy 
of teachers and students by self reported method. The 
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scale is used to measure non-verbal immediacy in the 
contexts sometimes have been problematic in their 
reliability estimates. It is a self reported assessment 
tool which is not suitable to assess the non-verbal social 
skills among mentally ill.

Social Skill Inventory (SSI) was developed by 
Ronald E. Riggio in 1992.2,3,4,5. It includes 90 items, 
self monitoring scale that used to measure basic skills in 
verbal as well as non-verbal/emotional communication. 
Cronbach’s alpha coefficients ranging from .65 to .88 of 
549 employed adults. Alpha coefficient ranging from .64 
to .89 of 389 undergraduate students. But this scale is 
does not suit our culture.

The Profile of Non-verbal Sensitivity (PONS) was 
developed by R. Rosenthal6. This test consists of 220 
items and it runs for 47 minutes. It is used to measure 
one’s ability to decode non-verbal cues. The test is large-
scale effort to evaluate individual differences in ability to 
decode non-verbal behaviour. This scale has also been 
criticized for its lack of realism. This scale is too time 
consuming as it contains many items.

Non-verbal Communication Skills of School 
Administrator Scale (NCSSAS) was developed by 
Tevfik Uzun7. This scale consists of 29 items under 
seven sub dimensions. This scale is used to assess only 
the non-verbal social skills of school administrator. 
Sebastian Walther8 et al.,conducted a study to investigate 
whether gesture deficits in schizophrenia were related 
to non-verbal social perception, gesture knowledge, or 
actual tool use. The study confirmed a generalized non 
verbal communication deficit in schizophrenia. Jeffry 
M. Girard9 et al.,conducted a study to investigate the 
relationship between non-verbal behaviour and severity 
of depression by following depressed participants over 
the course of treatment and video recording a series of 
clinical interview.

Sigan L. Hartley10 conducted a study to examine 
the non-verbal social skills of 18 adults with mild 
Intellectual Disability diagnosed with depression and 
match the samples of adults with mild Intellectual 
Disability without depression. A semi-structured 
videotaped interview was used to observe the nonverbal 
social skills of the participants.

Tucker, Joan S11 et al.,conducted a study to identify 
the sex difference in non-verbal expressiveness: 
Emotional expression, personality and impressions. 

They administered a comprehensive set of emotion-
relevant personality measures to 40 female and 39 
male undergraduates, who were also videotaped in 3 
situations.

In recent years there has been increased attention to 
defining and assessing individual differences in social 
abilities and interpersonal skills. Occupational therapist 
are playing vital role in the management of social skills 
of children and adults. But no research study has been 
found to assess the non-verbal social skills of mentally 
ill.

Very few scales are available in search engine 
without psychometric properties. Hence this study is 
initiated to develop and validate Non-verbal Social Skill 
Rating Scale for Mentally Ill in Tamilnadu.

Aim: The aim of this study is to develop and validate 
the Non-verbal Social Skill Rating Scale for Mentally 
Ill.

Objectives:

•	 To generate the scale items through focus group 
discussion.

•	 To identify the appropriateness and relevance of 
items through subject matter expert rating.

•	 To establish the psychometric properties of 
developed scale.

•	 To develop norms for developed scale.

Materials and Method
A total of 100 samples (Bipolar disorder, 

Schizophrenia, Depression, Anxiety, Schizoaffective 
disorder and acute psychosis) were selected for the 
present study those who were the age range above 17 
years residing in psychiatric homes at Tamil Nadu. 
Samples were selected by using convenient sampling 
method. Socio-demographic data sheet prepared by 
investigator were used for collecting information 
regarding name of the client, age, gender, diagnosis, 
duration of illness, rural/urban, educational qualification, 
occupation, marital status and IP/OP.

Inclusion Criteria:

•	 People with mental illness.

•	 Both genders were selected.

•	 People age range above 17 years.
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Exclusion Criteria:

•	 People with organic mental disorders.

•	 Alcoholic patients.

•	 Personality disorder.

•	 Child psychiatry patients.

Tools:

•	 Socio-demographic data sheet

•	 Non-verbal Social Skill Rating Scale for Mentally 
Ill

Procedure

The present study was conducted in two phase 
are as follows:

Phase 1: Focus Group Discussion and Item 
Generation: In this phase, potential items were generated 
for clinician assessment of non-verbal social skill. For the 
scale development, items were pooled through available 
tools/review of literature as well as through Focus Group 
Discussion with 5 experts. Then 26 experts were asked 
to provide the item relevance and appropriateness. The 
experts are those who are working or having experience 
related to Mental Health Professionals and professional 
from Occupational therapy were included.

Phase 2: Scale Validation:

Step 1: Face Validation and Expert Rating: 
The instrument with developed items was given to 26 
professionals (Occupational Therapist, Psychiatrist, 
Psychologist and Psychiatric Social Worker), in order 
to arrive at a set of items to be included in the scale. 
Experts rating was solicited for content appropriateness, 
difficulty level items on a scale and addition or deletion 
of items were considered.

Step 2: Data Collection: The developed scale was 
administered on 100 mentally ill subjects. The data 
obtained from convenient sample was subjected for item 
analysis of the test items.

100 subjects of both genders meeting the inclusion 
and exclusion criteria were selected after obtaining the 
informed consent from them and as well as from their 
registered clinic Navaneeth Mental and De-Addiction 
Centre, Vivekanandha Health Care, HCA mental health 
care center and Natchiyar Mind Care. Written informed 
consent was obtained after the detailed explanation about 
the study from the samples. So, socio-demographic data 

and Non-verbal Social Skill Rating Scale for Mentally 
Ill was administered on 100 samples.

Table 1 Demographic characteristics of study 
participants

Frequency

Age range

18-20 1

21-30 24

31-40 23

41-50 22

51-60 20

61-70 8

71-76 2

Gender 

Male 46

Female 54

Diagnosis

Acute psychosis 1

Anxiety 23

Bipolar disorder 9

Depression 30

Schizoaffective disorder 5

Schizophrenia 32

Rural/Urban

Rural 54

Urban 46

Educational qualification

Primary school grade 21

Secondary school grade 36

UG 27

PG or other advanced graduates 7

Uneducated 9

Occupation 

Business 14

Employed 44

Housewife 27

Student 1

Unemployed 14

Table 2 Reliability statistics

Cronbach’s Alpha No. of items

.932 23
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Step 3: Data Analysis: SPSS - 23 was used for 
statistical analysis, descriptive statistics such as mean, 
standard deviation, frequency and percentage. They were 
used to examine the items and also in final face content 
validity was established for the developed instrument.

Ethical Consideration:

•	 Written informed consent was sought from each 
participant/Caretaker.

•	 Participant had an option to leave the study at any 
point of time, if they wish to.

•	 Confidentially and anonymity of the participants 
was assured and maintained.

Table 3 Item-Total statistics

Scale Mean if Item Deleted Scale Variance if Item 
Deleted

Corrected Item-Total 
Correlation

Cronbach’s Alpha if Item 
Deleted

Q.1 42.11 232.644 .619 .919

Q.2 41.41 228.265 .598 .919

Q.3 43.25 223.220 .731 .916

Q.4 42.72 220.123 .736 .916

Q.5 42.26 226.800 .466 .922

Q.6 42.56 220.491 .696 .917

Q.7 43.06 231.249 .615 .919

Q.8 42.49 225.162 .767 .916

Q.9 42.93 231.439 .409 .922

Q.10 43.01 216.818 .861 .913

Q.11 41.70 230.091 .436 .922

Q.12 42.80 233.192 .383 .923

Q.13 43.06 227.087 .588 .919

Q.14 42.88 228.309 .621 .918

Q.15 42.67 229.496 .526 .920

Q.16 43.14 236.566 .413 .922

Q.17 43.14 232.930 .434 .922

Q.18 41.81 231.570 .390 .923

Q.19 42.91 222.386 .697 .917

Q.20 43.06 214.602 .776 .915

Q.21 43.20 230.141 .428 .922

Q.22 42.15 233.967 .424 .922

Q.23 41.34 236.328 .452 .921

Table 4 Component Matrix

Component

1 2 3 4 5 6 7

Q.1 .653

Q.2 .649

Q.3 .770
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Component

1 2 3 4 5 6 7

Q.4 .749

Q.5 .624

Q.6 .734

Q.7 .674

Q.8 .817

Q.9 .689

Q.10 .884

Q.11 .557

Q.12 .675

Q.13 .619

Q.14 .696

Q.15 .572

Q.16 .514

Q.17 .515

Q.18 .728

Q.19 .744

Q.20 .810

Q.21 .651

Q.22 .540

Q.23 .611

Total .941

Table 5 Inter rater correlation

Mean S.D Pearson correlation

Rater 1 43.48 15.29
.932(0.01)

Rater 2 46.85 13.32

Table 6 Shows norms for the developed scale.

Range Interpretation

1– 23 Very poor

24–46 Poor

47–69 Fair

70–92 Good

93 and above Very good

Results and Discussion
The aim of the study is to develop and validate 

the psychometric properties of Non-verbal Social Skill 

Rating Scale for Mentally Ill. Initially, formulation of 
48 statements was done with focus group discussion. 
The statements were sent to 26 experts in the field of 
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Occupational therapy, Psychiatrist, Psychologist and 
Psychiatric Social Worker for expert rating. The 26 
experts evaluated the item relevance and item difficulty 
by using a 5 point likert scale (0-Very poor, 1-Poor, 
2-Acceptable, 3-Good, 4-Excellent). Score for item 
relevance given by the experts are listed.It shows that all 
48 items are scored more than 50% of average. Hence 
entire 48 items are selected for the main study or data 
collection.Selected 48 items in the scale are taken for 
data collection. Data collection was done with 100 
samples (Bipolar disorder, Schizophrenia, Depression, 
Anxiety, Schizoaffective disorder and acute psychosis) 
ranging from age 17 years residing in psychiatric homes 
in Tamilnadu They were selected for the field trial or 
main study. Samples were selected by using convenient 
sampling method.

Socio demographic data sheet prepared by 
investigators were used for collecting information 
regarding name of the client, age, gender, diagnosis, 
duration of illness, rural/urban, educational qualification, 
occupation, marital status and IP/OP along with the scale. 
Of the 100 participants who completed the scale, 46 
were male and 54 were females. A total of 54 were from 
rural and 46 belonged to urban. As for the educational 
qualification, 21 were primary school graded, 36 were 
secondary school graded, 27 were UG graduates, 7 were 
PG graduates and 9 were uneducated.

Reliability was assessed through measurement 
of internal consistency and inter-rater reliability. The 
individual item effect on scale reliability was conducted. 
More specifically, Cronbach’s alpha was computed with 
each item deleted to examine the item quality. Based on 
the Cronbach’s alpha estimates, items that weakened the 
reliability of the scale were removed.

The internal consistency of Non-verbal Social 
Skill Rating Scale for Mentally Ill was measured using 
Cronbach’s alpha coefficient. In first phase; out of 48 
items, 16 items (Q.2, Q.9, Q.17, Q.19, Q.29, Q.30, Q.33, 
Q.37, Q.38, Q.39, Q.40, Q.42, Q.43, Q.45, Q.46 and 
Q.47) has got higher than overall Cronbach’s alpha (α= 
.745) value. So these items have been deleted for next 
phase. In second phase; out of 31 items, 5 items (Q.31, 
Q.32, Q.34, Q.35 and Q.41) has got higher than overall 
Cronbach’s alpha (α= .907) value. So these items have 
been deleted for next phase. In third phase; out of 26 
items, 3 items (Q.8, Q.27 and Q.36) has got higher than 
overall Cronbach’s alpha (α= .918) value. So these items 
have been deleted for next phase. In fourth phase, the 

overall Cronbach’s alpha (α=.923) value which resulted 
in 23 items scale is shown in Table 2 and Table 3.

The construct validity of Non-verbal Social 
Skill Rating Scale for Mentally Ill was analyzed as 
follows. Construct validity was examined via principal 
component analysis with varimax rotation to determine 
the factor structure of Non-verbal Social Skill Rating 
Scale for Mentally Ill. The factor analysis of Non-verbal 
Social Skill Rating Scale for Mentally Ill identified 7 
factors which are shown in Table 4. The total extraction 
factor value is .938.

To assess inter-rater reliability, rater 1 and rater 2 
used 23 items scale to examine the mentally ill patient’s 
responses. Inter-rater reliability was calculated between 
two Occupational Therapist using Mean, S.D and 
Pearson correlation coefficient. The mean value of rater 
1 and rater 2 are 43.48 and 46.85, S.D value of both raters 
is 15.29 and 13.32 and Pearson correlation coefficient 
is .932 is shown in Table 5. Data were analysed using 
SPSS 23.

Finally, Table 6 shows the norms of the developed 
scale of Non-verbal Social Skill Rating Scale for 
Mentally Ill. The range 1 - 23 indicates very poor non-
verbal social skill; the range 24 - 46 indicates poor 
non-verbal social skill; the range 47 - 69 indicates fair 
non-verbal social skill; the range 70 - 92 indicates good 
non-verbal social skill; 93 and above indicates very good 
non-verbal social skill. Hence it concludes that all 23 
items of Non-verbal Social Skill Rating Scale are valid 
and reliable.

Summary:

•	 All the 48 statements were generated through focus 
group discussion.

•	 Identifying the appropriateness and relevance of the 
statements through expert rating.

•	 Total 26 experts were rated the 48 statements, the 
statements rated 1-5 (5 point rating scale).

•	 Initial data collection has been conducted for 100 
mentally ill.

•	 After factor analysis all the statements were 
extracted or have consistence with each statement 
rating from .515 to .884, and overall Cronbach’s α 
value is .932 indicates the scale has good internal 
consistency.

•	 Norms were created for the developed scale.



Indian Journal of Public Health Research & Development, April-June 2021, Vol. 12, No. 2 419

Conclusion
From the statistical analysis the assessment’s 

Cronbach’s alpha value is α = .915 to .923 which shows 
the assessment tool has good internal consistency and 
reliability. The expert validation was done and got 
good relevance with the content validity for the scale 
item. Hence, Non-verbal Social Skill Rating Scale for 
Mentally Ill can be used to identify the level of non-
verbal social skill in mentally ill.
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Abstract
Hazard Analysis and Critical Control Point (HACCP) is a food safety management system which has been 
recognised as an essential tool in securing food safety. This systematic review aims to assess the current 
situation and compliance of HACCP system in Southeast Asia as well as the challenges that influence the 
compliance of the system. Three electronic databases were used for search, which is Science Direct, Scopus 
and Web of Science. The terms used in the search include food safety, Hazard Analysis Critical Control 
Point (HACCP), hazard analysis, critical control point and food industry. Fifteen articles met the criteria 
for inclusion in the review. Five studies were conducted in Thailand, three in Malaysia and Indonesia, and 
two in the Philippines and Vietnam. This review found that there are certain motives for the application of 
HACCP, and most of the reviewed studies comply with the HACCP principle accordingly.
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Introduction
Foodborne disease and illness have been identified 

as one of the most widespread public health problems and 
remains uncontrolled in both developed and developing 
countries. The increasing of the foodborne disease 
reflects that the food safety management in the food 
industries was poor. There are many foodborne hazards 
can be found at each stage of the food manufacturing 
process. For the global estimates, the foodborne hazards 
caused 600 million foodborne disease and 420,000 
deaths in 20101.

A food safety management system such as 
Hazard Analysis Critical Control Point (HACCP) 
should be implemented in combating the increasing 
of the foodborne disease. The HACCP system can be 
considered a useful tool for both the food industries and 
health authorities in preventing the foodborne disease. 

This system prevents the occurrence of foodborne 
hazards from production through manufacturing, storage 
and distribution of a food product in food manufacturing 
operations. Several reports indicated that the HACCP 
implementation resulted in improved safety and quality 
of the food products2,3.

The success and effectiveness of the system in 
preventing foodborne disease and reducing food safety 
risk to an acceptable level depending on the correct 
application and implementation of the HACCP system4,5. 
These findings also being supported by Panisello and 
Quantick that cite that the success in implementing 
and maintaining a HACCP program depends on the 
commitment, education and training, availability of 
resources and external pressure in a company6.

Therefore, efforts must be made to strictly comply 
with hygiene and safety measures based on the HACCP 
principle. According to Bas, Ersun, and Kivanc proper 
food safety practices and pre-requisite food safety 
programs for HACCP were often not being followed in 
many food businesses7. Thus, this review study focuses 
on food and beverages industries to determine the current 
situation of food safety management systems of HACCP 
focusing in Southeast Asia countries and further study to 
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assess the compliance as well as its challenges of these 
food safety management systems.

Materials and Method
A systematic search strategy performs to discover 

studies regarding HACCP in the food industry in 
South East Asia. The databases used for searching 
are Science Direct, Scopus, and Web of Science. The 
terms used in the search included Hazard Analysis and 
Critical Control Point, HACCP, hazard analysis, critical 
control point, food industry, food business and food and 
beverages industry. This combination of keywords with 
the boolean operators “or” and “and” used to narrowing 
the searching. The search is also carried out by a hand 
search in Google Scholar and the reference lists of the 
included studies.

Full-text articles were reviewed and included for 
analysis based on following eligibility criteria: (1) studies 
on Hazard Analysis of Critical Control Point (HACCP) 
including 7 principles, (2) studies must be selected from 
the food industry in Southeast Asia countries, (3) studies 
that published in English. Studies were excluded based 
on following criteria: (1) studies that are not related to 
the keywords such as studies on food toxicology, food 
microbiology, food chemistry and food environmental, 
(2) studies in quality assurance, quality control and 
quality management system, (3) studies assessing the 
knowledge, attitude and practices and (4) previous 
review articles from others.

In assessing the quality of the included studies in 
this systematic review, the checklist from Strengthening 
the Reporting of Observational Studies in Epidemiology 
(Strobe-statement) is used. The data will be extracted 
from each selected article that meet the eligibility 
criteria. At the initial review, the extracted data, 
including the type of study design, the purpose of the 
study, population, assessing the reliability, and study 
outcomes. The retrieved data were then being analysed 
to answer the primary research and sub-questions.

Result and Discussion
Overview of Included Studies: A total of 960 

records were identified through electronic databases 
(n=953) and other sources (n=7). After removing 
duplicates, 686 titles were screened. Of these articles, 
618 were excluded after the title and abstract analysis 
revealed they did not meet the inclusion criteria outlined 
in the method. The remaining 68 full-text articles were 

then screened and assessed for eligibility. Fifty-four 
articles were excluded. The remaining fifteen articles 
were found to meet all inclusion criteria and were 
included in the analysis. The location of the studies had 
five that conducted in Thailand, three each respectively in 
Malaysia and Indonesia, and two each in the Philippines 
and Vietnam. In total, this systematic review examined 
the findings from fifteen articles assessing the application 
of HACCP in the food industry, the challenges in the 
HACCP implementation as well as provide an in-depth 
exploration of the current application of this food safety 
management system.

Hazard Analysis and Critical Control Point 
(HACCP) Implementation: In implementing the 
HACCP system, the first step is determining the HACCP 
team. This team will usually make up of people with 
specific knowledge and expertise regarding the food 
production process. They will be the one responsible for 
setting the HACCP plan.

A HACCP team then will start by applying the first 
principle, which is the hazard analysis. To do this, they 
will construct a flow chart of the food production flow 
step by step, starting from primary production until to 
the point of distribution or consumption. From each 
of the process steps identified, the HACCP team will 
assess whether there are any food safety hazards to be a 
concern8. After that then analysis of hazard is conducted. 
From the analysis, possible hazards likely to happen can 
be determined.

For example, a study by Damayanti et al. (2017) 
in the production process of oyster mushroom chips 
in SME in Indonesia, has started their HACCP with 
the process of assembling the team, describing their 
products, identify intended use and constructing the food 
production flow chart. Then the HACCP team conduct 
the hazard analysis. The analysis was done at every 
stage dealing with the production process from the fresh 
oyster mushrooms until the mushroom chip packaging 
process. This analysis was done at every step, so the 
hazard identified could be avoided and controlled.

As for study by Edmunds et al. in poultry trade 
chain in Vietnam, the flow chart of the poultry trade is 
developed before the hazard analysis9. The flow chart of 
food processing is prepared before the hazard analysis, 
and the HACCP team will verify the accuracy of the flow 
chart. The flow chart then is presented to the experts for 
critical analysis, thus determining the CCPs. It was done 
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to assess where the possible process within the poultry 
trade, which providing high risk of highly pathogenic 
avian influenza (HPAI)-H5N1 viruses. In contrast to the 
same study involving poultry which is live bird market 
in Indonesia, the CCPs are identified from the finding 
from a survey assessing the poultry workflow, facilities, 
practices and H5N1 contamination in the market, and 
also the capacity of the pre-requisite programs (PRP). 
The findings of the survey and the synthesis of PRP 
capacity then formed the basis for identification of the 
CCPs10.

A study by Thao et al. has identified potential 
hazards in the cassava production at SME level in 
Vietnam11. From the hazard analysis conducted, the 
potential hazards recognised at each processing stages 
of cassava starch processing were classified into three 
groups which are biological hazards, chemical hazards, 
and physical hazards. Hazard analysis will provide a 
basis for determining the CCPs12. If this first step is done 
inappropriately and the control measures are not being 
identified, the plan will not be effective despite how well 
it is being followed. Therefore, the HACCP team needs 
to know possible biological, chemical and physical 
hazards associated with the processes of evaluation.

After identifying the potential hazard during the 
hazard analysis, the HACCP team will determine the 
steps in the production process which are essential 
to prevent food safety hazard, eliminate food safety 
hazard or reduce food safety hazards to acceptable 
levels. The information from the hazard analysis should 
enable the HACCP team in identifying which steps in 
the production process are CCPs by using tools such as 
decision tree13,14. Determination of the CCP is crucial 
as it notifies production the step or procedure that need 
better treatment to maintain the products’ safety and 
quality15.

In the application of HACCP in cultured carp in 
controlling of Opisthorchis has identified four CCPs by 
the HACCP team16. The critical limit and monitoring 
procedure for each CCP has been established. However, 
no validation or documentation process is being stated. 
The implementation of HACCP in cultured carp brings 
positive contribution as it can control the infection.

From the study conducted by Nazir et al., in palm 
oil processing, they have identified 20 hazards point 
in different stages of the crude palm oil process17. 
Besides the 20 hazards point that was pointed out, the 

corresponding control measure for each of the issue 
to enhance the quality of crude palm oil also being 
discussed. However, there is no critical control point 
to establish. This might be because the hazard that was 
identified in a process step could be eliminated in the next 
step. It is also being supported by Wallace and Williams, 
as they mentioned that the CCP must be realistic, that the 
number of CCP is not too much to the extent that does 
not make sense18. Number of CCP will affect the food 
safety system and essential in ensuring the effectiveness 
of the HACCP system for daily practice.

In the production of canned sardine, Herdiana has 
identified two CCPs which are the receiving and double 
seaming process19. The control measure and monitoring 
procedure concerning on what, how, when and who 
responsible regarding the monitoring procedure also 
been stated.

In assessing the salmonella reduction in Thailand 
commercial frozen broiler processing, four CCPs has 
been established, which is washing, chilling, deboning 
and packing20. From the findings of skin swabs of frozen 
broiler chicken at each CCP, it was found that three 
CCPs which are chilling, deboning, and packing were 
failed to meet the standards of minimal 20% allowed for 
salmonella positive. Thus, intervention for the corrective 
action has been established at CCP of chilling and 
resulting all values were below the 20% critical limit. It 
shows that the company complies with the HACCP plan 
as they take action to correct the CCP.

The motives of HACCP implementation: 
According to the studies done in Malaysia, Thailand, and 
the Philippines, shows that there are a few motives and 
factors that influence the HACCP implementation21-24. 
The reasons for adopting HACCP system among food 
industry due to the customer requirement, to improve 
operational efficiency, for the expected gain of social 
legitimacy and company’s perception of good practice, 
for the expected growth of economic competitiveness, 
quality improvement and sales increase in the both 
domestic and international market.

The findings are also consistent with a previous 
study of the food industry in India that identified the 
improvement in product quality, improving control 
of production process, meeting the requirements of 
major customers, and the company’s perception of 
good practice as the motivating factors for HACCP 
implementation25. Besides, some researchers claim 
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that the main aims of the HACCP system are for the 
identification, assessment, and the control of foodborne 
safety hazards [26, 27, 28, 28]

The customer requirement can be defined as the 
‘true motivator’ for the food industries to implement 
HACCP, especially for the companies that export their 
food products. This will therefore give the expected gain 
of export sales. The expectation of new markets and 
new customers also one of the reasons to initially adopt 
HACCP. Similar finding from the study by Maldonado-
Siman, Bai, Ramírez-Valverde, Gong, & Rodríguez-
de Lara, where it was found that the first motivation 
for Mexican meat enterprises to implement HACCP is 
for access to new foreign markets30. Kingphadung & 
Choothian did mention that for food products to be export 
to other countries, it requires food safety certifications, 
such as HACCP and ISO 2200031.

The Challenge towards Effective HACCP 
Implementation and Compliance: In implementing 
the HACCP system, some companies in the food 
industry might face common challenges or barrier. The 
significant challenges include the lack of awareness and 
understanding to HACCP guidelines, lack of technical 
expertise, limited sources available regarding HACCP 
information, lack of employee engagement and budget 
constraint32.

Lack of employees who aware and understand 
the HACCP system were perceived as a significant 
challenge. Findings from other studies also show the 
same as most of the employees in the food production 
companies lack knowledge of the HACCP system33,34. 
Lack of employee commitment and engagement in 
HACCP implementation is the most concerned as 
the barrier23,31. According to HACCP requirements, 
companies must develop guidelines for all processes 
and must control all the productions processes to meet 
the HACCP requirements. Besides, all employees who 
operate in those processes must pay attention to these 
guidelines. The developed guidelines might change the 
way that employees used to work before or might add 
more tasks to their jobs, such as recording or reporting 
data. The overwhelming number of changes and 
complicated workloads on their job could result in the 
resistance of employees on the HACCP implementation 
thus leads to a negative attitude towards the HACCP 
system. Employees might not be motivated to comply 
with the HACCP implementation. Without employee 
engagement, it will be challenging to implement HACCP 

successfully5.

Findings found from studies by Gilling et al. 
also similarly found that the main barriers to the 
effective HACCP implementation are due to HACCP 
being considered as problematic, burdensome and 
unnecessary35. Other researchers also noted that 
HACCP is not implemented correctly was due to time-
related constraints and mostly due to a large amount of 
documentation required6.

Besides, budget constraints related to the cost of 
development and operation of the HACCP system 
also the main possible limitation in adopting HACCP 
system. According to Yapp and Fairman, the value of 
the HACCP implementation is the main challenge faced 
by companies in many countries concerning in terms of 
investment in structure, equipment and staff training34. 
From the study by Kingphadung and Choothian in 
agricultural food companies in Thailand, the respondents 
stated that the implementation of HACCP needs a 
significant investment which is a challenge towards the 
HACCP implementation31.

Most companies need to spend a large amount of 
money on consultants, equipment, facilities, training, 
auditing and process improvement to meet the HACCP 
requirements24,30. Some companies might have to adjust 
their building and facilities suitable for the HACCP 
implementation. This to ensure all processes can run 
under control and produce food product regarding 
HACCP requirement. Similar findings were found in 
Maldonado-Siman et al. study. Maldonado et al. in their 
study on the implementation of HACCP in Mexican and 
Chinese meat industry also found the same as both meat 
industry concerns related to costs of implementing the 
HACCP system30.

According to a study conducted by Ragasa et al. 
in the Philippines, it was found that only 38% of firms 
remained certified, and 62% of the initially certified 
firms abandoned certification23. Both certified and de-
certified firms cited budget constraints as their most 
significant challenge in continuation adoption of the 
HACCP system. The de-certified firm has stated that 
compliance requirements became stricter. Same as 
challenges expressed by the respondent in the studies 
done by Zulkifly et al. as there is a manager that 
considered the strictness level of HACCP as an obstacle 
during the HACCP implementation24.
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Conclusion
In conclusion, the application and the challenges 

that food industries might face during the HACCP 
implementation could assist companies in creating plans 
to respond to the challenge for the successful functioning 
of HACCP.
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Abstract
Background: The aim of this study is to determine the factors influencing the quality of primary healthcare 
services in southern senatorial district of Cross River State, Nigeria.

Materials and Method: A cross sectional descriptive study design with both qualitative and quantitative 
method of data collection was used. Donabedian’s structure, process and outcome model guided the research 
protocol. Ethical clearance for the study was obtained from Cross River State Ministry of Health Ethics 
Committee. Two semi-structured questionnaires and a Focus Group Discussion Guide were used for data 
collection. Four hundred and eighty clients and 144 healthcare providers from 12 primary healthcare centres 
in the study area were selected by simple random sampling method. Statistical package for social sciences 
version 20.0 was used to analyze the quantitative data while thematic coding was used to analyse the 
qualitative data.

Results: The major structure factors mitigating the quality of care as observed by the healthcare providers 
include insufficient manpower 58(40.28%), lack of basic amenities (light, water supply and good road) 
58(40.28%), insufficient equipment 26(18.06%), insecurity and communal crises 22(15.28%). The 
perceptions of the clients were similar to that of the healthcare providers. In terms of process factors; poor 
attitude of some healthcare providers and clients was the main response of healthcare professionals. The 
qualitative results were similar to that of quantitative. All the basic primary health care services (including 
health education, health promotion, environmental sanitation, immunization, reproductive health, nutrition, 
HIV/AIDS and oral care) were provided in the selected health centres except mental health.

Conclusions: The quality of healthcare services in the southern senatorial district,Cross River State, Nigeria, 
is affected by structure and process factors of the Donabedian’s model.
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Introduction
World Health Organization (WHO), defines Quality 

of Care as the extent to which healthcare services 
provided to individuals and patient populations improve 
desired health outcomes,hence, healthcare must be 
safe, effective, timely, efficient, equitable, and people 
centered.1 Health care and quality are inextricable, 
therefore to provide health care services without 
concern for quality is unprofessional and potentially 
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deadly.2 Quality improvement is a key function of health 
managers who lead the process at every level of the 
health system.

Improving quality through improving structures 
and processes leads to a reduction of waste of resources 
(human, material and finance), delays (long waiting 
time by clients before being attended to at the health 
facilities), lower costs and enhances positive image of 
the organization.3,4

In an Iranian study by Mosadeghrad,5 factors 
influencing the quality of care were identified as patients’ 
socio-demographic variables, patients’ co-operation with 
care, provider socio-demographic variables, provider 
motivation and satisfaction, provider-competence, 
resources and facilities. Bradly et al,6 suggested that 
any effort to strengthen health systems in Africa must 
incorporate strategy to improve access and quality of 
health care services particularly in rural areas.

WHO,7 stated that although Nigeria constituted less 
than 1% of the total world’s population, she accounts 
for about 19% of the global maternal deaths, with a 
maternal mortality ratio of 814 per 100,000 live births. In 
Nigeria, approximately 2,300 under-five-year-olds and 
145 women of childbearing age die daily, these deaths 
are mostly preventable.8 These increased mortality 
rates are linked to delays and poor quality of care in the 
health system of the country as observed by Oyekale.9 

Babatunde et al,10 in their study in north central Nigeria, 
suggested the need to train Primary Health Care 
providers on improvement of quality of care. Utilization 
of maternity care in 2013 was low and only about 36% 
of births occurred in health facilities with 38% being 
assisted by skilled personnel.11 This shows that Nigeria 
is still far from achieving the universal health coverage 
and quality health care for all. Hence, the need to assess 
the factors influencing the quality of primary healthcare 
services which is the foundation of the health system in 
order to improve the quality of care and also, improve 
the health status of the people which is an indicator of 
development of any nation.

Materials and Method
The study was carried out in the Southern Senatorial 

District of Cross River State, Nigeria from September, 
2018 to August, 2019. Southern Senatorial District is 
made up of seven Local Government Areas (LGAs)
namely: Akamkpa, Akpabuyo, Bakassi, Biase, Calabar 
Municipality, Calabar South, and Odukpani.12 It has a 

population projected at 1,590,200 in 2016 from the 2006 
national population census and land mass of 9,731 square 
kilometres, and is bounded by Akwa Ibom State to the 
South, Yakuur Local Government Area to the North, 
Abi Local Government Areas, Cross River state to the 
West and the Republic of Cameroon to the East where 
the Atlantic Ocean lies.13-15 It has the largest forest area 
in the state with a very fertile land and the people are 
mostly subsistent farmers.13

This is a cross sectional descriptive study, both 
qualitative and quantitative method of data collection 
were used. Four Local Government Areas (Akpabuyo, 
Calabar Municipality, Calabar South and Odukpani) 
were selected using simple random sampling method 
through balloting with replacement out of the seven 
Local Government Areas in the study area. Three 
primary healthcare (PHC) facilities were randomly 
selected from each of the selected LGAs, making a total 
of twelve. Ethical clearance for the study was obtained 
from the Health Research Ethics Committee, Ministry 
of Health, Cross River State, Nigeria. Donabedian’s 
structure, process and outcome model guided the 
research protocol. Two semi-structured questionnaires 
and a Focus Group Discussion (FGD) Guide were the 
instruments for data collection.

The study population comprises health care 
professionals and clients aged 18 years and above, 
who work in and/or utilize PHC facilities in Southern 
senatorial district of Cross River state, Nigeria. Sample 
size for the clients was 480 obtained using Cochran’s 
formula16 while that of health care professionals were 
144 using simple percentage of the population of the 
desired category of healthcare professionals in the 
PHCs in the selected Local Government Areas,17as 
recommended by Ejifugha.18

Four hundred and eighty clients and one hundred 
and forty four healthcare providers from the 12 Primary 
healthcare centres were selected by simple random 
sampling method. Five field assistants were trained to 
assist the researcher in data collection. The questionnaires 
were administered to the health professionals and each 
client on exit, having received care, after obtaining his 
or her verbal informed consent. The respondents filled 
the questionnaire but where the client had limited ability 
in reading and writing English language, the researcher 
and the trained field assistants explained the hard to read 
terms in consistent Pidgin English and he/she is assisted 
to tick the appropriate response.
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Focus Group Discussion (FGD) was conducted to 
explore the clients’ perception of the quality of care. 
One session of the FGD was done in one of the selected 
PHCs in each of the four selected Local Government 
Areas. The four sessions of the FGD conducted 
comprised 8 participants per session with the researcher 
as the facilitator, two trained field assistants as the note 
taker and the observer. Participants were recruited using 
purposive sampling method. The focus group discussion 
was guided by a set of protocol with questions that sought 
to explore the experiences of the clients in the selected 
PHCs and their perceptions of the factors influencing the 
quality of care using Donabedian’s model for measuring 
quality of care.

The quantitative data obtained from the study was 
entered, coded, cleaned and analyzed using the Statistical 
Package for Social Sciences (SPSS) version 20.0. 
Thematic analysis was used to analyze the qualitative 
data generated from FGD. 

Results
Out of the four hundred and eighty clients,18(3.8%) 

were males, 462 (96.3%) were females giving a M:F 
ratio of 1:26, aged 18 to 57 years. Majority were married 
395(82.3%), while others were single 78(16.3%), widow/
widower 5(1%) and separated 2(0.4%). Most completed 
secondary education 273(56%) but 13(2.7%) had no 
formal education, 125(26%) had tertiary education 
and 69 had primary education. However,one hundred 
and forty-four healthcare providers were recruited for 
the study, 11(7.6%) were males and 133(92.4%) were 
females giving a M:F ratio of 1:12. The healthcare 
providers were mainly Community Health Extension 
Workers (CHEWs) 95(66%) while most had Ordinary 
National Diploma (OND) level of education 64(44.4%).

All the basic primary health care services (including 
health education, health promotion, environmental 
sanitation, immunization, reproductive health, nutrition, 
HIV/AIDS and oral care) were provided except mental 
illness.

Table 1: Healthcare professionals’ perception of the factors influencing the quality of care

Factors Frequency (N) Percentage (%)

Structure
Insufficient manpower 58 40.3

Lack of basic amenities (light, water supply and good road) 58 40.3

Insufficient equipment 26 18.1

Poor security services and communal crises 22 15.3

Lack of functioning fans and Air conditioners 20 13.9

Poor infrastructure 17 11.8

Insufficient offices and poor ventilation 15 10.4

Inadequate essential drug supply 14 9.7

Lack of in-service training for workers 11 7.6

Poor incentives and irregularity in salaries of workers 12 8.3

Poor management system 4 2.8

Lack of good accommodation for workers 9 6.3

Lack of good cold chain system 5 3.5

Poor waste management and environmental sanitation 4 2.8

Socio-cultural factors e.g. language barrier 5 3.5

Socioeconomic status of clients e.g. poverty and illiteracy 6 4.2

Lack of Gardeners/ Cleaners 3 2.1

Long distance of residence from the PHC 5 3.5

Process
Poor attitude of clients 18 12.5

Poor attitude of the healthcare workers to their job 18 12.5

*Multiple responses
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Table 2: Client’s perception of the factors influencing the quality of care at the PHCs

Response Frequency (N) Percentage (%)

Structure

Poor building facilities
Lack of constant Electricity supply
Lack of comfortable chairs
Cost of treatment and lack of free drugs
Non functioning fans
Inadequate health providers
Insufficient beds
Inadequate water supply
Lack of good toilet facilities
Poor environmental sanitation
Insufficient equipment for workers
Lack of audiovisual aids and T.V
Distance of PHC from home
Inadequate security and protectors

137
67
48
43
30
29
27
26
20
19
12
8
4
1

28.5
14.0
10.0
9.0
6.3
6.0
5.6
5.4
4.2
4.0
2.5
1.7
0.8
0.2

Process

Poor time management by health providers
Poor attitude of healthcare providers
Strike action

7
1
1

1.5
0.2
0.2

*Multiple responses

Discussion
The healthcare providers’ perception of the factors 

influencing the quality of care in this study is in keeping 
with the Donabedian’s model.19 The major structure 
factors as observed by the healthcare providers include 
insufficient manpower, lack of basic amenities (light, 
water supply and good road), insufficient equipment, 
insecurity, communal crises, poor infrastructure, 
inadequate essential drug supply, poor incentives and 
irregularity in payment of salary of workers(Table 1). 
These findings are in keeping with the study carried 
out in Kenya by Wanjau et al.20 Other structure factors 
mentioned includes lack of in-service training for 
workers, lack of accommodation for workers, socio-
cultural factors like language barrier, lack of good cold 
chain and poor management system.

In terms of process factors, poor attitude of some 
healthcare providers and clients were the main response 
of healthcare professionals. This is similar to the findings 
of Mosadeghrad,21 in Iran. Hence, when a patient 
behaves well, caregivers unintentionally provide better 
services but if the patient is grumpy, the healthcare 
provider will not be motivated for further care, thereby 
reducing the quality of care.

Clients’ perception of the factors influencing the 
quality of care revealed that lack of expansion and 
renovation of the building, lack of adequate light and 
water supply, lack of comfortable chairs, beds and 
functioning fans, high cost of treatment and lack of good 
toilet facilities werethe major structure factors identified 
in this study (Table 2). This agrees with the study 
carried out in Lagos, Nigeria by Ogunnowo et al.22Other 
findings include; long distance of the PHC from home, 
inadequate security and protectors, inadequate health 
care providers, poor environmental sanitation, lack of 
audiovisual aids and television. These findings were 
similar to those of Alzaied and Alshammari.23

Concerning process factors as perceived by the 
clients, poor time management by the healthcare 
providers, strike actions by workers and poor attitude 
of healthcare providers were identified to influence the 
quality of care in this study (Table 2). This is similar to 
the findings of Mosadeghrad21 and Ogunnowo et al.22 
The qualitative results from the focused group discussion 
were similar to that of quantitative.

Majority of the clients in this study were females 
(96.3%), married (82.3%) and had at least secondary 
education (82.9%). These findings were similar to those 
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of Ihaji et al,24 Babatunde et al 10 and Khan et al.25 
Female education is important in decision making in 
relation to their health, children and family members 
thereby influencing the quality of care.

Healthcare providers in this study were mainly 
females (92.4%). Majority of them were Community 
Health Extension Workers (CHEWs) and Junior 
Community Health Extension Workers (JCHEWs) 
(72.3%) and Nurses (22.3%). This is similar to the 
findings of Kadiri-Eneh et al.26 This female dominated 
occupation in Nigeria was also observed by Campbell and 
Ebuehi.27 This difference may have policy implications 
for recruitment of more males to serve in difficult and hard 
to reach areas. Also, few doctors (1.4%) were observed 
in this study, hence majority of the healthcare providers 
belong to the low cadre (CHEWS and JCHEWS) across 
the PHCs in the Southern Senatorial District of Cross 
River State. The caliber of personnel employed at the 
PHCs also influences the quality of care.

Majority of the services provided at the selected 
primary health centres (PHCs) in this study include 
provision of health education, health promotion, 
environmental sanitation, immunization, reproductive 
health, nutrition, HIV/AIDS and oral care. This agrees 
with the study by Obembe, et al28 carried out in Abuja, 
Nigeria; where similar services were provided. The 
services provided in this study were adequate in all 
components of PHCs except mental health. This may be 
due to the presence of Federal Neuropsychiatric hospital 
in the District where most mental cases may present.

Conclusion
The healthcare providers’ perception of the 

factors influencing the quality of care were insufficient 
manpower, insufficient equipment to communal crises 
while clients’ perception of the factors influencing the 
quality of care revealed mainlypoor infrastructure, lack 
of basic amenities, high cost of treatment and lack of free 
drugs and inadequate health care providers,and poor time 
management by the healthcare providers among others. 
These findings show that PHCs in Southern Senatorial 
District are affected by structure, process and outcome 
factors which should be addressed to enhancethe quality 
of care.
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Abstract
Background: In line with the increasing practice of in-vitro fertilization, it is crucial to pay attention onits 
complications. The most common iatrogenic complication of assisted reproductive technologies (ART) 
is ovarian hyperstimulation syndrome (OHSS). Several characteristics are useful in identifying high-risk 
patients in order to prevent OHSS.

Method: This study analysed characteristics of age, body mass index (BMI), antral follicle count (AFC), 
estradiol levels, and the number of oocytes between two unpaired groups of 20 women with OHSS and 19 
women, who did not experience OHSS.

Results: The characteristics of AFC (p = 0.012), estradiol levels (p <0.001), and the number of oocytes (p 
<0.001) showed were significantly different between the two groups. Women with higher AFC were more 
likely to have OHSS, with OR of 3.33 (95% CI 0.77–14.31). Additionally, women with higher levels of 
estradiol and number of oocytes were also more likely to have OHSS, OR 76.5 (95% CI 9.66–605.67) and 
81 (95% CI 4.2–1561.6), respectively. Other patient’s characteristics did not differ significantly (p> 0.05).

Conclusions: Women with AFC above ten follicles, estradiol levels above 3000 pg/ml, and oocytes count 
of more than 12 were more likely to develop OHSS.

Keywords:  OHSS, IVF, prediction, prevention, risk factors.

Introduction
A continued increase of clinics and treatment 

cycles of assisted reproductive technology (ART) has 
been globally reported by the International Committee 
Monitoring Assisted Reproductive Technologies 
(ICMART) 1 An ART’s procedure, which is known as 
controlled ovarian stimulation (COS), induces multiple 
follicular selection, codominance, and ovulation by 
deliberately administering pharmacological therapy.2 
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The procedure may lead to a potentially life-threatening 
complication of ovarian hyperstimulation, namely 
ovarian hyperstimulation syndrome (OHSS).3 The 
clinical manifestations of OHSS are a consequence 
of an increase in vascular permeability, which results 
in the accumulation of fluid in the abdomen and other 
body cavities, haemoconcentration, and reduced blood 
perfusion.4 Ovarian hyperstimulation syndrome often 
occurs during in-vitro fertilization (IVF) cycle and 
believes to be closely related to the administration 
of hCG.5 It is hypothesized that hCG induces the 
release of a potent mediator that is responsible for the 
pathophysiology and clinical consequences of OHSS by 
directly affecting the vascular system.4 This iatrogenic 
complication is considered a rare condition with a 
reported frequency of 1.2% of all cycles. 1

Some studies reported several characteristics were 
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determined as risk factors or OHSS prediction factors. 
According to Humaidan et al.,6 risk factors/predictive 
factors are divided into primary and secondary factors. 
The primary factors are patient-related, such as young 
age, high basal anti-Müllerian hormone (AMH), 
previous history of OHSS, high antral follicles (antral 
follicle count or AFC), and PCOS (polycystic ovaries 
syndrome) or isolated PCOS. The secondary factors 
are associated with the ovarian response, including 
the number of follicles (on the day of hCG), increased 
levels of estradiol, vascular endothelial growth factor 
(VEGF), and inhibin-B. These factors were then adapted 
in another review, with the addition of more variables; 
a high oocytes count, hCG administration in the luteal 
phase support, and pregnancy as secondary predictive 
factors of OHSS. 3 Some studies also described a positive 
correlation of an asthenic habitus or a low BMI (body 
mass index) to have a high risk of developing OHSS. 2,7

To date, OHSS has no definitive therapy, therefore 
prevention is a crucial step in the management of 
women with OHSS. Risk factors/predictive factors are 
expected to help in identifying high-risk patients, so that 
prevention of OHSS can be done as early as possible. 
Given so, the aims of this study are to determine the 
risk factors of OHSS. This study reviewed OHSS cases 
visiting the first referral hospital in East Java, the Dr. 
Soetomo General Hospital Surabaya. The characteristics 
of this group were then compared with women who did 
not develop OHSS of women undergoing IVF over a 
two-year study period.

Method
Data were collected from medical records of women 

who underwent IVF in the Graha Amerta Fertility Clinic 
Dr. Soetomo General Hospital from June 2017 to June 
2019. Women who experienced OHSS were all included 
in this study as the case (OHSS) group, while women, 
who did not develop OHSS during the study period 
were included as the control (non-OHSS) group. The 

subjects’ data on age, BMI, AFC, the clinical onset of 
OHSS, estradiol levels when hCG was administered, 
and the number of oocytes were obtained and analyzed. 
In addition, this study also compared the pregnancy 
outcome of the two groups. Ethical clearance was granted 
by the Health Research Ethics Committee Faculty of 
Medicine Universitas Airlangga. (1472/KEPK/Ix/2019) 

Using the Kolmogorov-Smirnov normality test, 
most of the data were not normally distributed. Thus, to 
compare the two groups, the Chi-square Test, Fisher’s 
Exact Test, and the nonparametric Mann-Whitney U 
Test were performed, when appropriate. Statistical 
significance were determined if p < 0,05.

Results
During the study period, there were 440 medical 

records and 39 of them were eligible for the study. Then 
the subjects were sorted into two groups, which were 
OHSS and non-OHSS groups, which included 20 and 
19 subjects, respectively. In the OHSS group, there 
were 9 subjects who experienced early OHSS (60%), 
and 6 subjects experienced late OHSS (40%). In this 
study, early OHSS was defined if the onset of symptoms 
were within 9 days after hCG injection and late OHSS 
if symptoms occurred more than 9 days. Concerning 
the severity of the symptoms, most of the subjects (16 
subjects, 84.2%) experienced mild OHSS. Only one 
subject had moderate OHSS manifesting as ascites and 
2 subjects had severe OHSS of a pleural effusion. To 
determine the severity of OHSS, this study employed the 
classification adapted by Pfeifer et al. 7

Table I presents data concerning pregnancy 
outcomes from both groups. Most subjects in the OHSS 
experienced a clinical and single pregnancy, 12 and 7 
subjects, respectively. However, this result did not show 
a significant difference between the two groups. Clinical 
pregnancy was determined by the level of ß-hCG results 
exceeding 25 IU.

Table I. Pregnancy Outcomes

Characteristics
OHSS group (n = 20) Non-OHSS group (n =19)

P value
n % n %

Clinical Pregnancy     0.175

Pregnant 12 66.7% 6 37.5%  

Pregnancy Outcome     0,486

Single 7 77.8% 6 100%

Triplets 2 22.2% 0 0%  
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We found that a high AFC (> 10), estradiol level 
(> 3000), and oocyte count (>12) were significantly 
different between the two groups (Table II). The data 

also shows that these variables were associated with an 
increased risk of OHSS (Table III).

Table II. Characteristics associated with the development of OHSS

Characteristics
OHSS group (n = 20) Non-OHSS group (n =19

P value
n % n %

Age (years) 31.85 ± 3.52 34.47 ± 4.07 0.117

< 30 6 30% 4 21,1%

30 – 35 12 60% 8 42.1%

> 35 2 10% 7 36.8%

BMI (kg/m2) 24.05 (19.5 – 37.5) 24 ± 3.11 0.168

18.7 – 24.9 7 50% 13 68.4%

25 – 29.9 3 21.4% 5 26.3%

≥ 30 4 28.6% 1 5.3%

AFC 10 (6 – 20) 7.42 ± 4.05 0.012

< 5 0 0% 7 36.8%

5 – 10 9 52.9% 8 42.1%

> 10 8 47.1% 4 21.1%

E2 on the day of hCG (pg/ml)    <0.001

< 2000 2 10% 9 47.4%

2000 – 3000 0 0% 8 42.1%

> 3000 18 90% 2 10.5%

Number of Oocytes 14 (4 – 28) 4 (2 – 12) < 0.001

< 8 3 15.8% 14 73.7%

8 – 12 3 15.8% 5 26.3%

> 12 13 68.4% 0 0%

BMI : Body Mass Index; E2: Estradiol; AFC : Antral Follicle Count.

Table III. Odds ratio analysis of characteristics with an increased risk of OHSS

Characteristics
OHSS group (n = 20) Non-OHSS group (n = 20)

OR 95% CI
n % n %

AFC 3.33 (0.77–14.31)

<10 9 52.9% 15 78.9%

>10 8 47.1% 4 21.1%

E2 on the day of hCG (pg/ml) 76.5 (9.66–605.67)

<3.000 pg/ml 2 10% 17 89.5%

>3.000 pg/ml 18 90% 2 51.3%

Number of Oocyte

< 12 6 31.6% 19 100% 81 (4.2-1561.6)

> 12 13 68.4% 0 0%

OR : Odds Ratio; E2: Estradiol; AFC : Antral Follicle Count.
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Discussion
According to an article by Pfeifer et al, 7 fair 

evidence was described concerning several patients’ 
characteristics which were associated with an increased 
risk of OHSS. But there were still cut points that require 
validation; respectively the AMH values >3.4 ng/ml, 
development of ≥ 25 follicles, estradiol levels > 3500 
pg/ml, and ≥ 24 oocytes. This article also mentioned 
contradictory reports on the predictive ability of a lower 
BMI to be associated with OHSS. Studies focused on the 
demographics of women who experienced OHSS may 
prove as an important tool to identify high-risk patients. 
Although several reports have been conducted in Asian 
countries, 8–10 studies in Indonesia are still very much 
needed. Considering risk factors of OHSS may differ in 
Asian women, due to environmental factors, genetics, 
and drug-use behaviors. 9

Most of the women in the OHSS group experienced 
mild symptoms of OHSS. Which is in accordance with 
a report which states mild OHSS is the most frequent 
complication of ART in Indonesia11 Most of the women 
with OHSS had 5 – 10 antral follicles, which was similar 
to a study in Scandinavia by Kahnberg et al. 12 most of the 
subjects had an AFC of 5 – 10 follicles, 54% in women 
that were admitted for OHSS and 53% in the non-OHSS 
group. Our data reports a significant difference in the 
AFC of the two study groups. Women with higher AFC 
were more likely to have OHSS than women lower AFC. 
These results are also in agreement with a case-control 
study by Shields et al. 5 that shows a higher follicle count 
was associated with a significant relevance ratio (RR) 
for OHSS (RR 1.4,p< 0.001(95% CI 1.29-1.52)). Antral 
follicles are oocytes surrounded by granulosa cells. The 
growth of the antral follicles is indicated by an increased 
volume of the oocyte, granulosa cell proliferation, and 
expansion from the antral space. This process can take 
up to 6 months and is affected by local factors and FSH 
levels, and not affected by the hormonal cycle. This may 
suggest that a high AFC may indicate a shorter period 
of follicles maturation, and a higher response of the 
ovarium to the stimulation. 13

Our data suggested that the increased concentration 
of estradiol over 3000 pg/ml on the day of hCG 
administration, increases the risk of OHSS. This is 
in line with the previous report by Tarlatzi et al., 14 
that showed estradiol levels on the day of hCG were 
associated with an increased risk of OHSS, OR 1.8 (CI 
95% 1.5–2.15) for moderate OHSS and OR 2.8 (CI 95% 

1.8–4.37) for severe OHSS. However, a study conducted 
in Thailand suggested that estradiol alone cannot predict 
OHSS. 9 According to a review by Mascarenhas et al., 
15 the role of high estradiol levels in the pathology of 
OHSS still remains inconclusive. This review discussed 
that high levels of estradiol is merely a causative factor 
in the pathogenesis of OHSS. It is hypothesized a 
high ovarian response causes the increase in estradiol 
levels and triggers other vasoactive mediators such 
as VEGF, which ultimately leads to an increase in 
vascular permeability. Another opinion is that high 
estradiol levels are considered to actually be capable 
of triggering inflammation and protein release from the 
vascular space, yet do not enhance the inflammation. In 
addition, according to Shields et al. 5 increased levels of 
estradiol are a predisposing factor for thromboembolism 
in women with OHSS. Although the exact pathology of 
OHSS is still not fully understood, the hCG is suggested 
to play a part in inducing VEGF release and together with 
cytokines causes clinical manifestations of OHSS. 16

Most of the women in the OHSS group had an 
oocyte count of more than 12 oocytes. Comparing this 
result with the non-OHSS group, in which most had 
lower than 8 oocytes and none had oocyte count higher 
than 12 oocytes. Thus, our data also showed a significant 
difference in the oocyte count between the two groups. 
Several studies also demonstrated similar results to our 
findings. 12,14 Our data also revealed that an oocyte count 
of more than 12 oocytes increased the risk of OHSS. A 
similar result was reported by a study conducted by Lee 
et al. 8 which described the oocyte count with cut off 
value of ≥ 11 oocytes had a sensitivity of 90.5% and 
specificity 66% may lead to the diagnosis of OHSS. 
The number of oocytes is believed to be the most direct 
measurement of ovarian response. However, it is still 
important to consider other possible factors, which may 
affect the accuracy of the oocyte count. Oocyte aspiration 
may be affected by problems in the final stimulation and 
aspiration process.13

In both groups, subjects’ age and BMI were not 
significantly different. These results were in agreement 
with previous reports, a study in China also did not 
describe a significant difference for age in the two 
groups (p = 0,871), with an average age of 32 ± 4 years 
in the OHSS group and 32 ± 3.8 years in the non-OHSS 
group. 10 As well as a study by Shields et al. 5 reports that 
a lower BMI was not associated with an increased risk 
of OHSS RR 1.1 p = 0.19 (CI 95% 0.96–1.26). Whereas 
contrarily to a study in the United States by Luke et al. 
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which reported a significant difference for age p< 0.001, 
with an average of 35.6 ±4.6 years in the control group 
and 33 ± 4.3 years in women with moderate OHSS. 17 
The previous study was conducted with a much bigger 
study population of over 1777 fertility clinics and 
214,213 ART cycles of a 3 year period. Results also 
differ from a prospective study in Bangkok by Aramwit 
et al.,9 reported a significant difference in BMI between 
the two groups (p < 0.01). Their data showed the BMI 
in 14 women with OHSS was lower with an average 
of 17.5 ± 6.9 (15.8–22.6) kg/m2, in comparison to 115 
women who did not experience OHSS had an average 
BMI of 23.3 ± 7.6 (16.9–30.5) kg/m2. Subsequently, 
these data raised a question of why some women with 
high ovarian response develop OHSS, while others do 
not. An interesting study on soluble protein, which binds 
to VEGF may explain this phenomenon. For example, 
the soluble vascular endothelial growth factor receptor 
1 (sVEGFR-1) which acts as a regulator of bioactivity, 
binds to VEGF to inhibit VP21 and prevents OHSS. 
This was achieved due to the ability of sVEGFR-1 to 
compete with VEGFR2 that binds with VEGF. 4 This 
theory is supported by the findings of Gomez and 
colleagues, which reported that women, showing a 
normal or excessive response of the ovaries and did not 
develop OHSS, had high levels of plasma sVEGFR-1 
antagonists. Whereas the group which experienced 
hyperstimulation had lower sVEGFR-1 and higher free/
bound VEGF levels. Furthermore, according to another 
study which evaluated the cut-off value of OHSS risk 
factors, the sensitivity of age and BMI were not as good 
as other characteristics. The cut-off for age was 33 years 
old (sensitivity 76.2% and specificity 56%) and BMI 
was 18.66 kg/m2 (sensitivity 33.3% and specificity 
90.3%). Other predictive variables with better sensitivity 
assessed in the previous study were; estradiol levels on 
hCG injection day, AMH levels, number of follicles ≥ 
10 mm on hCG injection day, and the oocyte count.8

This study has several limitations. Our data indicate 
a high odds ratio value for estradiol levels and the 
number of oocytes. This may be explained by the small 
sample size. Moreover, this is a cross-sectional study 
and as such missing data on medical records commonly 
occur. Protocols of ovarian stimulation and preventive 
measures for OHSS were not assessed in this study.

To the best of our knowledge, this is the first study 
that analyzed the risk factor of OHSS in Indonesia. 
Considering the life-threatening consequences of OHSS 
and the increasing number of its occurrence in Indonesia 

it is important to advocate more reports on OHSS as 
well as its preventive strategies. The current study 
provides an insight into which factors can be accounted 
for as a measure of a high ovarian response. Therefore, 
clinicians and fertility clinics practicing IVF procedures 
can provide appropriate preventive measures to reduce 
the risk of OHSS.

Conclusion
Women, who underwent IVF and developed OHSS 

had a higher antral follicle count, higher estradiol levels, 
and higher number of oocytes in compaison to women 
who did not experience OHSS. Women with AFC 
above 10 follicles, estradiol levels above 3000 pg/ml, 
and oocytes count of more than 12 were more likely 
to develop OHSS. This study adds informative data, 
which should help clinicians practicing IVF to establish 
preventive measures and develop protocols in order to 
prevent OHSS in high-risk patients.
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Abstract
Blood components transfusion, commonly referred to as blood transfusion in general term for the transfusion 
of red blood cells, platelets, fresh frozen plasma, cryoprecipitate, or white blood cells directly into patients 
circulation. This study aims to assist the staff nurses in safe and effective administration of blood components 
and prevention of complications.

Methodology: An evaluative approach with pre-experimental one group pre-test post-test design was used 
for the study. A structured interview schedule was used to collect the data. The sample includes 50 staff 
nurses from selected hospitals of Bagalkot District was selected with simple random sampling technique. 
The data collected before and after the administration of STP were analyzed using descriptive and inferential 
statistics.

Results: The mean percentage of knowledge scores of the staff nurses in the pre-test was 60.91% with mean 
and SD (17.9±3.53), whereas the mean percentage of knowledge scores in post-test was 84.39% with mean 
and SD (25.42±3.07).. Significance of difference between the pre-test and post-test knowledge scores was 
found to be highly significant [t= 16.64, p<0.05]. There was a significant association found between pre-
test knowledge scores of the staff nurses and socio demographic variable like training in blood components 
transfusion (χ2 = 5.0585; P<0.05).

Conclusion: The study proved that structured teaching programme was effectiveness in improving the 
knowledge of staff nurses on blood components transfusion and its complications.

Keywords:  Effectiveness, Structured Teaching Programme, Knowledge, Blood Components, Transfusion, 
Complications, Staff Nurses.

Introduction
Life begins not at the time of fertilization or 

conception but when blood first appears in the embryo, 
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at about 20 days following conception. A person can 
experience a relatively minor injury, and suffer the total 
process of exsanguinations the complete loss of blood. 
Their body may appear almost entirely intact and yet 
the person would lie dead in a pool of their own blood. 
Ancient people would have noticed this. Blood would 
come to be viewed as the life force, or as a fluid that 
contains the life force.1

Blood components are an important and precious 
health resource. Transfusion of blood components is an 
important therapeutic modality and can be life saving 
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in certain circumstances. However, the decision to 
transfuse blood components is also important as there 
are significant dangers associated with it.2

India faced a 10 per cent shortage in its estimated 
blood requirement in 2015-16. The estimated 
requirement is around 1.2 crore units per annum. Blood 
collection through various sources, including blood 
donation camps, was 1.1 crore units, a shortage of 11.5 
lakh units, according to data released by the Ministry of 
Health and family welfare.3

Blood transfusion is saves life, if any error occur 
during blood transfusion, at the same time, takes life 
of patient or person. Nurses are being responsible for 
the final bedside check before transfusion, have the 
final opportunity to prevent a mis-transfusion. An 
understanding and knowledge of the pathophysiology 
of transfusion reactions, symptoms and treatment is 
essential to safely administer and monitor transfusion. 
So researcher has come across many nurses negligence in 
blood transfusion which leads to increased in morbidity 
and mortality.4

Hence, the investigator felt the need to assess the 
effectiveness of structured teaching programme on blood 
components transfusion and its complications among 
staff nurses working in selected hospitals of Bagalkot.

Statement of the Problem: “A study to assess 
the effectiveness of structured teaching programme on 
knowledge regarding blood components transfusion and 
its complications among staff nurses working in selected 
hospitals of bagalkot.”

Objective of the Study:

•	 To assess the existing knowledge of staff nurses 
regarding blood components transfusion and its 
complications through pre-test knowledge score.

•	 To evaluate the effectiveness of structured teaching 
programme on knowledge regarding blood 
components transfusion and its complications by 
post-test knowledge score.

•	 To find out the association between Pre test 
knowledge scores of staff nurses regarding blood 
components transfusion and its complications with 
their selected socio demographic variables.

Methodology
Research Approach: An evaluative approach was 

used for the present study.

Research Design: Pre-experimental one group pre-
test, post-test design.

Variables under the Study:

Dependent Variable: Knowledge of staff nurses 
regarding blood components transfusion and its 
complications.

Independent Variable: Structured teaching 
programme on knowledge regarding blood components 
transfusion and its complications among staff nurses.

Socio-demographic Variables: age, gender, 
religion, Educational qualification, training in blood 
transfusion skills, years of experience, area of 
work,working in blood bank.

Setting of the Study: The present study 
was conducted at B.V.V. Sangha’s Hanagal Shri 
Kumareshwar Hospital and Research Centre Bagalkot 
and District Govt. Hospital, Bagalkot.

Population: The population for this study was 
Nurses of selected hospitals of Bagalkot.

Sample size: The sample for the present study 
composed of 50 Nurses of selected hospitals of Bagalkot.

Criteria for Selection of Sample:

Inclusive Criteria: The study includes the staff 
nurses;

1.	 Staff Nurses who are willing to participate in study.

2.	 Registered staff nurses who are working in selected 
hospitals of bagalkot.

3.	 Staff Nurses who all are able to co-operate to the 
study.

Exclusive Criteria: The study excludes the staff 
nurses;

1.	 Staff Nurses who are not interested to participate in 
study.

2.	 Staff Nurses who are not present at the time of study.

3.	 Staff Nurses who are ill at the time of study and 
unable to provide data.
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Sampling Technique: Simple random sampling 
technique.

Description of the final Tool: The Self administered 
knowledge Questionnaire was used for this study which 
consists of two parts:

•	 Part I: Items related to socio-demographic data of 
staff nurses.

•	 Part II: Self administered knowledge Questionnaire 
regarding Blood components transfusion and its 
complications. it further divided into 4 sections

•	 Section A: General items related to blood and its 
components.

•	 Section B: Items related to blood components 
transfusion

•	 Section C: Items related to complications of Blood 
components transfusion. Section-D: Items related 
to prevention of complications of components 
transfusion.

Scoring of the Items: The maximum obtainable 
scores were 30. To find out the association between the 
selected socio-demographic variables and knowledge 
scores, respondents are categorized in to five groups.

Category Score

Very good 25-30

Good 19-24

Average 13-18

Poor 7-12

Very poor 0-6

Data collection procedure: Pretest was 
administered on day one. Then STP was administered 
on the same day after one hour of pre-test. On the 8th 
day after the administration of STP the post test was 
conducted using the same interview schedule.

Plan of Data Analysis: The data obtained was 
analyzed in terms of achieving the objectives of the 
study using descriptive and inferential statistics.

Results
Part I: Level of pre-test knowledge of the staff 

nurses regarding blood components transfusion and its 
complications.

Table 1: Percentage wise distribution of study 
subjects according to levels of knowledge in pre test. 

N=50

Level of 
knowledge

Range of 
scores

Number of 
respondents

Percentage 
(%)

Very poor 0-6 00 0.0

Poor 7-12 05 10

Average 13-18 27 54%

Good 19-24 16 32%

Very good 25-30 02 4%

Total 0-30 50 100

Assessment of the level of knowledge of the Staff 
nurses reveals that majority (54%) of the Staff nurses 
had average knowledge.

Part II: Significance of the difference between 
the pre-test and post-test knowledge scores of the staff 
nurses.

Table 2: Significance of the difference between the pre-test and post-test knowledge scores of the staff nurses.

Knowledge area Test Mean SD Paired t-value

Blood components transfusion 
and its complications

Pre test 17.9 3.53

Post test 5.42 07 16.638*

*Significant (p<0.05)

Findings reveal that the difference between mean 
pre-test (17.9±3.5) and post-test (25.42±3.07) knowledge 
scores of staff nurses found to be statistically significant 
at 0.05 level of significance [t= 16.638, p<0.05].

Part III: Association between the pre-test 
knowledge scores of staff nurses regarding Blood 
components transfusion and its complications and 
selected socio - demographic variables.
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Table 3: Association between the pre-test knowledge scores of staff nurses regarding Blood components 
transfusion and its complications and selected socio-demographic variables.

Sl.No. Socio-demographic variables Df Chi-square 
value Table value Level of 

significance

1. Age 2 1.914 5.99 P>0.05	 NS

2. Gender 1 2.991 3.84 P>0.05	 NS

3. Religion 1 0.415 3.84 P>0.05	 NS

4. Educational Qualification 1 2.880 3.84 P>0.05	 NS

5. Year of experience in ward 1 0.930 3.84 P>0.05	 NS

6. Area of work 1 0.349 3.84 P>0.05	 NS

7. Training in blood components transfusion and 
its complications 1 5.0585 3.84 P>0.05	 S

8 Working in blood bank 1 0.1488 3.84 P>0.05	 NS

9 Assisted in blood components transfusion. 1 0.0707 3.84L P>0.05NS

Df–Degree of freedom, *Significant, NS–Not significant

Findings of the study revealed that there is significant 
association found between pre-test knowledge scores 
of the nurses with selected socio demographic 
variables such as Training in blood components 
transfusion(5,058:p<0.05) but there was no significant 
association found between other demographic variables 
like age, gender, religion, Educational qualification 
experience Area of work, and experience.

Discussion
The findings of the study were discussed according 

to the objectives which were stated. The present study 
has showed that the difference between mean pre-test 
(17.9±3.5) and post-test (25.42±3.07) knowledge scores 
of staff nurses found to be statistically significant at 0.05 
level of significance [t= 16.638, p<0.05].

These findings were supported, by the study 

conducted to find the effectiveness of structured teaching 
program on knowledge regarding blood transfusion 
among 50 student nurses in Raichur, where the overall 
pretest mean knowledge score was 23.45(sd=5.76), post 
test mean score was (sd=6.48) with paired t-value of 
49.57.5

Conclusion
From the present study it was found that STP was 

very effective teaching method. The investigator as a 
nurse felt the need that student nurses should be educated 
well before they are posted to wards, so that they could 

act responsibly to practice the blood components 
transfusion meticulously to prevent complications.
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Abstract
Diabetes Mellitus (DM) is one of the non-communicable diseases that has the most prevalence of diseases 
globally. This study aimed to determine the characteristics of patients type 2 diabetes mellitus (T2DM) in 
regional hospital, East Jakarta. The study’s characteristics were age, sex, education, occupation, Body Mass 
Index (BMI), history of diabetes mellitus, history of hypertension, and blood pressure. The study design 
uses descriptive studies. The study population was all people with diabetes mellitus in regional hospital, East 
Jakarta. This study sample was people with type 2 diabetes mellitus in January to March 2019 in the regional 
hospital, 170 patients. The sampling technique is by using non-random sampling. The results showed that 
people with type 2 diabetes mellitus aged over 45 years 86%, male sex 52%, higher education 78.82%, 
not working 55%, normal BMI 48%, had a history of DM 54%, have a history of hypertension 57%, and 
normal blood pressure 65%. The study population’s conclusions were all people with diabetes mellitus in the 
regional hospital, East Jakarta, aged over 45 years, male sex, higher education, not working, normal BMI, 
had a history of DM, have a history of hypertension, and normal blood pressure.
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Introduction
Various global studies say that DM is a significant 

health problem. This is due to an increase in the number 
of diabetics from year to year. In 2015, approximately 
415 million adults had diabetes, a four-fold increase from 
108 million in the 1980s. If there are no precautions, this 
number will continue to increase without decreasing. It 
is estimated that in 2040 it will increase to 642 million 
sufferers(1).

Both the prevalence and incidence of type 2 diabetes 
are increasing worldwide, particularly in developing 
countries,in conjunction with increased obesity rates 
and westernization of lifestyle. The attendant economic 
burden for healthcare systems is skyrocketing, owing 

to the costs associated with treatment and diabetes 
complications(2).

Most diabetes in the world is accounted for 
by “common” T2DM, which has multifactorial 
pathogenesis caused by alterations in several gene 
products. The disease’s medical and socioeconomic 
burden is caused by the associated complications,which 
impose enormous strains on health care systems. The 
incremental costs of patients with type 2 diabetes arise 
not only when the diagnosis is established but at least 
8 years earlier(3). Indonesia is a country in the 7th rank 
with 8.5 million DM sufferers after China, India, the 
United States, Brazil, Russia, and Mexico. The lowest 
prevalence of DM based on doctor’s diagnosis and age 
≥ 15 years was lowest in NTT, namely 0.8%, while the 
highest DM prevalence was in DKI Jakarta Province at 
3.4%(4).

Although often thought of as a disease of glycemic 
regulation, the nature of type 2 diabetes mellitus 
(T2DM) is more in keeping with a progressive disease 
characterized by premature cardiovascular morbidity and 
mortality. In order to arrest this progression, there is clear 
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evidence to support early initiation and intensification of 
therapy to reduce the risk of de novo or worsening of 
micro- and macro-vascular complications(5). Maintaining 
simultaneous control of hypertension, dyslipidemia and 
hyperglycemia is the cornerstone of diabetes care, which 
requires a holistic approach and the psychosocial aspects 
of the disease(6).

Treating and strict adherence to glycemic targets 
have become ingrained in the culture of diabetes 
management, occupying a central role in the standards 
of medical care for persons with diabetes. National 
and international guidelines have adopted a stepwise 
approachtotreat people with diabetes as their disease 
progresses. The first step in diabetes treatment should 
always include education and advice on nutrition and 
exercise. The latest American Diabetes Association and 
European Association for the Study of Diabetes (ADA/
EASD) guidelines also recommend initiation of a first-
line oral anti-diabetic drugs (OAD) at initial diagnosis(2), 
while International Diabetes Federation (IDF) Global 
Guideline for Type 2 Diabetes and national guidelines 
in some countries such as Japan and Spain do not 
necessarily recommend to use of any OADs at the time 
of diagnosis(2,7-8).

Diabetes mellitus, if not handled properly, 
can lead to various complications. There are two 
complications in DM, namely acute complications 
and chronic complications. Chronic complications 
consist of macro-vascular complications and micro-
vascular complications. Coronary heart disease, cerebral 
vascular disease, and peripheral vascular disease are 
types of macro-vascular complications, retinopathy, 
nephropathy, and neuropathy are types of micro-vascular 
complications (9).

Research Question: What are the characteristics of 
patients with T2DMin regional hospital, East Jakarta?

Objectives:

To discover the characteristics of patients with 
T2DM in regional hospital, East Jakarta:

1.	 Determine the age distribution of T2DM in regional 
hospital, East Jakarta

2.	 Determine the gender distribution of T2DM in 
regional hospital, East Jakarta

3.	 Determine the education distribution of T2DM in 
regional hospital, East Jakarta

4.	 Determine the occupation distribution of T2DM in 
regional hospital, East Jakarta

5.	 Determine the BMI distribution of T2DM in regional 
hospital, East Jakarta

6.	 Determine the history of diabetes mellitus 
distribution of T2DM in regional hospital, East 
Jakarta

7.	 Determine the history of hypertension distribution 
of T2DM in regional hospital, East Jakarta

8.	 Determine the blood pressure distribution of T2DM 
in regional hospital, East Jakarta

Method
Study Setting: The location of the study was 

conducted in regional hospital, East Jakarta on January-
March 2019.

Study Design: The study design used in this study 
was descriptive study design, a study conducted with the 
aim of know the characteristics or description of T2DM.

Population and Samples: The population of this 
study was patients with T2DM in Regional hospital, 
East Jakarta. The sample of this study were people with 
T2DM from January to March 2019, there were 170 
respondents in regional hospital, East Jakarta.

Variable: The variables used in this study were the 
characteristics of patients with T2DM. This study used 
secondary data from the medical records of regional 
hospital, East Jakarta.

Data Collection: Data collection from medical 
records in Regional hospital contains complete 
information about age, gender, education, occupation, 
BMI, history of T2DM, history of hypertension, and 
blood pressure. The medical records collected from 
January to March 2019 were 170 medical records.

Data Analysis: Quantitave data will later be entered 
in a computer database using SPSS version 22 to see 
the frequency distribution of the characteristics of the 
respondents.

Result
The data processed is secondary data taken from 

the hospital’s medical the data were taken from July 24-
29th 2019. The population in this study were all patients 
with T2DM, the sample used in this study were T2DM 
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from January to March 2019 at regional hospital, East 
Jakarta. The data obtained were accordance with the 
characteristics, age, sex, education, occupation, BMI, 
family history of T2DM, history of hypertension, and 
blood pressure. The results showed that of the patients 
with T2DM, 86% were more than 45 years old (143 
patients) and 14% were between 15 to 45 years old (23 
patients). Based on the gender showed that patients with 
T2DM, 52% were male (88 patients) and 48% female 
(82 patients). Based on the education patients with 
T2DM, 78.8% were highly educated (134 patients), 20% 
had secondary education (34 patients), and 1.2% did not 
attend school (2 patients). Based on the occupation that 
in patients with T2DM, 55% worked (94 patients) and 
45% did not work (76 patients). Based on the category 
of BMI that patients with T2DM, 48% were in the 
normal BMI category (82 patients), 28% were obese (48 
patients), 19% were overweight (32 patients), and 5% 
were underweight (8 patient). Based on the history of 
T2DM that patients with T2DM, 54% with a history of 
T2DM (91 patients) and 46% had no history of the disease 
(79 patients). Based on the history of hypertension that 
patients with T2DM, 57% with a history of hypertension 
(97 patients) and 43% had no history of hypertension (73 
patients). Based on the category of blood pressure that 
patients with type-2 diabetes mellitus, 65% had normal 
blood pressure (111 patients), 33% with hypertension 
(56 patients), and 2% with hypotension (3 patients).

Discussion
Older adults (>65–70 years) often have a higher 

atherosclerotic disease burden, reduced renal function, 
and more comorbidities. Many are at risk for adverse 
events from the use of multiple medications and maybe 
both socially and economically disadvantaged. Life 
expectancy is reduced, especially in the presence of 
long-term complications. They are also more likely 
to be compromised by hypoglycemia; for example, 
unsteadiness may result in falls and fractures, and a 
tenuous cardiac status may deteriorate into catastrophic 
events. It follows that glycemic targets for elderly with 
long-standing or more complicated diseases should 
be less ambitious than for the younger, healthier 
individuals(2).Gender and age identify risk factors for 
diabetes mellitus globally. A greater number of diabetic 
subjects studied (57.2%) were females. It was similar 
to the finding in the Nigeria Diabetic Care study 35 but 
differed from the findings of other Nigerian studies that 
showed a male preponderance(10).

The result of this study showed that 70% from 
some college or college graduate (28 patients) and 30% 
from high school or less (12 patients)(11). The result in 
this study showed that 36% employed (5465 patients), 
28% not working (4216 patients), 22.2% retired 
(3337 patients), 12.6% entrepreneur (1893 patients), 
0.5% disabled (82 patients), 0.4% other (67 patients), 
and missing data is 932(12).There was a significant 
relationship between family function and social support 
and glycemic control among type2 diabetic patients 
attending the general outpatient clinic in the National 
Hospital, Abuja, Nigeria(10).

The majority of individuals with type 2 diabetes 
are overweight or obese (>80%). In these, intensive 
lifestyle intervention can improve fitness, glycemic 
control, and cardiovascular risk factors for relatively 
small body weight changes. Although insulin resistance 
is considered as the predominate driver of diabetes 
in obese patients, they have a similar degree of islet 
dysfunction to leaner patients. Perhaps the obese may 
be more likely to require combination drug therapy (2). 
The result in this study showed that 58% category of 
BMI is obesity (532 patients), 33% with overweight 
(303 patients), and 9% with normal BMI (82 patients)
(13). The prevalence of diabetes in the mother, father, 
and other relatives was 25.5, 6.5, and 21.2, respectively. 
No difference in the clinical characteristics was found 
in patients with diabetes in the mother, or father. The 
data do not indicate a different influence of maternal and 
paternal diabetes on the clinical characteristics of Type 
2 diabetic patients, while there is evidence that parental 
diabetes brings to an earlier onset the disease and higher 
Low-Density Lipoprotein (LDL-cholesterol) values, 
the presence of diabetes in relative other than parents 
constituted a small risk for the early manifestation of the 
disease(14).

Although lifestyle and overeating seem to be the 
triggering pathogenic factors, genetic elements are also 
involved in type 2 diabetes’s pathogenesis. Positive 
family history confers a fold increased risk for T2DM. 
15–25% of first-degree relatives of patients with T2DM 
develop impaired glucose tolerance or diabetes. The 
lifetime risk (at age 80 years) for T2DM has been 
calculated to be 38% if one parent had T2DM. If both 
parents are affected, the prevalence of T2DM in the 
offspring is estimated approach 60% by the age of 60 
years(3).Multivariate linear regression analysis showed 
a significant association between a family history of 
hypertension and younger age at the time of the diagnosis 



446 Indian Journal of Public Health Research & Development, April-June 2021, Vol. 12, No. 2

of T2DM, independent of a family history of diabetes 
mellitus and male sex, suggesting that a positive family 
history of hypertension might be associated with the 
accelerated onset of type 2 diabetes(15).

Family history and hypertension are more 
significant risk factors of T2DM than BMI and gender 
in the Trinidadian population, with age being the most 
significant factor. High-risk groups (of T2DM) were 
found to be participants with: a family history of T2DM, 
Indo-Trinidadian ethnicity, hypertension (with risk 
increasing with severity), abdominal obesity, and elderly 
age. Systolic blood pressure was found to be a better 
indicator of risk than diastolic blood pressure. Blood 
pressure monitoring, knowledge ofthe family history 
of T2DM, and healthier lifestyle habits should be more 
encouraged in society to reduce the incidence of T2DM 
in Trinidad(16).

Hypertension proportions were higher in women 
(p = 0.001), older, more obese, and those who had 
longer diabetes duration, lower education levels, higher 
frequency of hypoglycemic events (all p < 0.001) and 
higher triglyceride levels (p = 0.003).Our findings indicate 
that two-thirds (67.5%) of adult patients with T2DM 
have hypertension. The co-existence of hypertension 
increases the frequency of macro and micro-vascular 
diabetic complications in these patients. Despite the 
critical role of hypertension in morbidity and mortality, 
only half of the patients have favorable Arterial Blood 
Pressure (ABP) levels. Masked hypertension seems to 
be another important issue in this population(17).

Conclusion
Patients with type 2 diabetes mellitus in Regional 

hospital, East Jakarta had the characteristics of 86% 
who were over 45 years old, 52% are male, 78.82% with 
higher education, 55% have a job, 48% have normal 
BMI, 54% have a history of T2DM, 57% have a history 
of hypertension, and 65% have typical of blood pressure. 
The characteristics of T2DM need to be identified early 
to improve the patient’s quality of life and prevent the 
occurrence of the disease.

Abbreviations: DM: Diabetes Mellitus, BMI: Body 
Mass Index, T2DM: Type 2 Diabetes Mellitus, ADA: 
American Diabetes Association, EASD: European 
Association for the Study of Diabetes, OAD: Oral Anti-
diabetic Drug, IDF: International Diabetes Federation, 
LDL: Low Density Lipoprotein, ABP: Arterial Blood 
Pressure.
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Abstract
Aim: The aim of this study was to evaluate the effect of PRF membrane on the neurosensory disturbance of 
the inferior alveolar nerve following IAN lateralization surgery for immediate implant placement.

Methodology: The study was conducted on six patients underwent IAN lateralization surgery for immediate 
implant placement and the nerve was surrounded by PRF membrane. The neurosensory disturbance was 
evaluated using visual analogue scale preoperatively and postoperative at 1 week, 2 weeks,1 month,3 month 
and 6 month.

Results: At 1 week post-operative 100% of the patients had recorded complete absence of sensations in the 
lip and chin region. At 6 month post-operative (66.6%) of the patients has recorded score 4 and (33.3 %) of 
the patients have recorded score 5.

The mean and median value significantly decreased at one week post-operatively, then gradually increased in 
the subsequent observations. Friedman test revealed a significant difference between observations (p=0.00).

Conclusions: The PRF membrane resulted in no immediate postoperative improvement of the neurosensory 
disturbance of the inferior alveolar nerve following IAN lateralization surgery for immediate implant 
placement and the nerve recovery followed the normal course.

Keywords:  Inferior alveolar nerve lateralization, inferior alveolar nerve repositioning, posterior atrophic 
mandible, inferior alveolar nerve neurosensory disturbance, platelet rich fibrin membrane.
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Introduction
Rehabilitation of the posterior atrophic mandible 

with dental implant placement is complicated by the 
critical amount of residual bone above the mandibular 
canal.(1)

Inferior alveolar nerve repositioning has been 
used in cases of severely resorbed posterior edentulous 
atrophic mandibles when the bone height above IAN is 
less than 4 to 8 mms for immediate implant placement 
depending on the mandible native bone with high 
success and survival rates.(1,2)

There are two main techniques for IAN 
repositioning: IAN lateralization and IAN transposition. 
In the lateralization technique, a corticotomy is done to 
expose the IAN and then the nerve is retracted laterally 
during implant placement. Then the nerve is left to fall 
back into position, against the implants surface. In the 
transposition technique, another corticotomy is done 
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around the mental foramen and the incisive nerve is 
transacted to allow transposition of both mental and 
inferior alveolar nerve. (3)

IAN repositioning surgery has the advantage 
of permitting insertion of long implants (>10 mms) 
depending on the mandibular available bone without 
the need for augmentation procedures.(4) The use of 
long implants provides good survival and success rates 
in comparison with short implants due to better stress 
distribution of occlusal forces and better crown root 
ratio. (5)

The major complication of IAN repositioning is the 
neurosensory disturbance following the procedure.(2,6). 
Nerve damage can occur at any step during the surgery 
including the osteotomy, releasing of the nerve from the 
canal, retraction of the nerve outside the canal during 
drilling of the implant site and implant insertion. These 
surgical maneuvers cause mechanical trauma to the 
neurovascular bundle, also the postoperative ischemic 
edema and probable hematoma or chronic compression 
or irritation after surgery.(7,8)

Platelet rich concentrates such as Platelet-rich 
plasma (PRP) and platelet-rich fibrin (PRF) have 
been administered as adjuvant therapies for nerve 
regeneration.(9,10)

The growth factors released from PRF may play an 
important role in nerve regeneration such as platelet-
derived growth factor (PDGF), vascular endothelial 
growth factor (VEGF), fibroblast growth factor, 
epidermal growth factor, transforming growth factor-b1 
(TGF-b1).(11,12)

The aim of this study is to assess the effect of PRF 
membrane on the healing of postoperative neurosensory 
disturbance following inferior alveolar nerve 
lateralization.

Materials and Method
This study was conducted on six patients selected 

from the oral and maxillofacial surgery outpatient clinic 
of the academic hospital of the Faculty of Dentistry - 
Cairo University.

The eligible sides underwent Inferior alveolar nerve 
(IAN) lateralization with simultaneous dental implant 

placement, the IAN was wrapped with PRF membranes 
to insulate it from implant and bone interface.

Eligibility Criteria: Adult patients with vertically 
atrophied posterior mandibular region, less than 8mm 
of bone above the mandibular canal requiring oral 
rehabilitation with dental implants. Patients should 
be free from any systemic conditions that may affect 
normal healing. Absence of any pathological conditions 
involving mandibular bones.

Preoperative patient assessment: All patients 
underwent CBCT examination for assessment of the 
IAN position. Patients with bone height less than 8mm 
of bone above the IAN were included in the study.

Surgical Protocol:

•	 All the surgical procedures were performed under 
general anesthesia.

Preparation of Platelet rich Fibrin: 60 ml of 
venous blood samples were collected in vacutainer 
tubes. The tubes were immediately centrifuged at 3000 
rpm for 15 minutes. The fibrin clot was gently extracted 
from the tube and separated from the surrounding layers 
by scissors. The PRF was then pressed in a special PRF 
box to produce the PRF membranes.

Surgical Procedures:

•	 An intraoral crestal incision was performed 
beginning from retromolar area and ending with 
a releasing incision mesial to the location of the 
mental foramen. A full thickness mucoperiosteal 
flap was then reflected.

•	 For the exposure of the inferior alveolar 
neurovascular bundle, a bony window was cut using 
bone discs mounted on a low speed contra-angled 
headpiece according to the following parameters: 
(fig. 1).

	 -	� The anterior border was cut 3-4 mm distal to the 
mental foramen.

	 -	� The posterior border was cut 4-5 mm distal to 
the site of the most distal implant.

	 -	� The upper and lower borders were cut 2-3mm 
above and below the mandibular canal 
respectively.
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Fig (1): The bony window for nerve exposure.

•	 The neurovascular bundle was then completely 
released from the canal. Then a rectangular piece 
of sterile gloves was passed medial to it and used 
to retract the nerve laterally during implant drilling 
and placement.

•	 The PRF membrane was passed medial to the nerve 
to insulate the IAN from the implant surface and 
then was fully wrapped around the nerve to form a 
tubule around it. Fig (2).

•	 Tension free soft tissue closure of the flap was 
achieved using 4-0 resorbable sutures.

Fig (2): Showing placement of the PRF membrane.

Outcome: Subjective evaluation of the neurosensory 
function of the inferior alveolar nerve using visual 
analogue scale was performed preoperative as a base 
line then postoperative at time intervals (one week, two 
weeks, one month, three months and six months) to 
describe the alteration in sensation in the lower lip.

Using a visual analogue scale (VAS) 10 cm, 5 
degree visual analogue scale with divisions at 2.5 cm 
intervals, the divisions on the VAS was:

1.	 Complete absence of sensations.

2.	 Almost no sensation.

3.	 Reduced sensation.

4.	 Almost normal sensation.

5.	 Fully normal sensation.

Patients were asked to mark “x” on the line at 
each testing session that represent their opinion about 
sensation of the lower lip and chin region.

Statistical Analysis:: Data management and 
statistical analysis were performed using the Statistical 
Package for Social Sciences (SPSS) version 18. 
Numerical data were summarized using means, standard 
deviations, median and range. Data were explored 
for normality by checking the data distribution and 
using Kolmogorov-Smirnov and Shapiro-Wilk tests. 
Comparison of different observations within the 
group was performed by paired t test. None normally 
distributed numeric variables were compared by Mann-
Whitney test. Comparisons over time regarding numeric 
variables were done by Friedman test and pairwise 
difference were detected by the Wilcoxon Signed rank 
test. Qualitative variables were expressed as number and 
percentages and were compared using Chi square test. 
P-values ≤0.05 were considered significant.

Results
This study was conducted on six patients with 

residual bone height above the mandibular canal ranging 
from 4mm to7mm. Five female patients and one male 
patient with age range 39-59 years.

Subjective examination Results: Preoperatively 
all the patients had a normal sensation on the lip and 
chin region in the indicated sides of surgeries and all of 
them had recorded VAS score 5.

At 1weeks post-operative all the patients (100%) 
had recorded complete absence of sensations in the lip 
and chin region (VAS1).

At 2 weeks post-operative 3 patients recorded sore 
1 (50%) while the other 3 patients recorded score 2 (50 
%).

At 1 month postoperative 3 patients recorded score 
3 (50%), 2 patients recorded sore 2 (33.3%) and 1 patient 
recorded score 4 (16.7 %),

At 3 month postoperative 2 patients recorded score 
3 (33.3%), 3 patients has score 4 (50%) and one patient 
has recorded score 5 (16.7%),
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At 6 month post-operative 4 patients (66.6%) has 
recorded score 4 and 2 patients have recorded score 5 
(33.3%).

The mean and median value significantly decreased 
at one week post-operatively, then gradually increased 

in the subsequent observations. Friedman test revealed 
a significant difference between observations (p=0.00). 
Wilcoxon signed Rank test revealed no significant 
difference between Week 1 and week 2. Moreover, 3 
and 6 months were not significantly different. (Table 1, 
Fig. 3).

Table (1): Descriptive statistics of visual analogue scale, comparison of different observations over time 
(Friedman test)

 Pre Week1 Week2 1 Month 3 Month 6 Month P (by time)

Group I
Mean±SD 5±0 1±0 1.5±0.55 2.83±0.75 3.83±0.75 4.33±0+.52

0.00*
Median (range) 5 (5) 1 (1) 1.5(1 to 2) 3 (2 to 4) 4 (3 to5) 4 (4 to 5)

Significance level p≤0.05, *significant, ns=non-significant

Fig. (3): Bar chart illustrating mean value of visual analogue scale at different observation times.

Discussion
Inferior alveolar nerve repositioning techniques 

are used for rehabilitation of edentulous posterior 
atrophic mandible where the use of standard dental 
implants or short dental implants is problematic without 
augmentation procedures to avoid injury of inferior 
alveolar nerve. Despite the great advantages offered 
by these techniques the postoperative neurosensory 
dysfunction in the lower lip and chin region is considered 
as a major complication which may lead to long term 
discomfort in some patients.

Some authors recommended the use of intervening 
material such as bone graft or resorbable membranes 
to act as a biological barrier between the threaded 
implant surface and the IAN to prevent nerve irritation 
subsequently decrease the NSD.(8,13)

The presence of a resorbable membrane as a 
barrier between the nerve and implant surface will 
allow presence of a larger distance between them and 
formation of a soft tissue zone thus serve to decrease the 
postoperative neurosensory dysfunction at least prevent 
thermal conduction via the implant. (14)

PRF membrane showed a good results when used 
as adjuvant agent in experimental and clinical studies 
for acceleration and promotion of nerve regeneration 
capacity and the nerve functional recovery.(9,15)

The results of subjective evaluation in this study 
showed presence of high percentage of the NSD following 
inferior alveolar nerve lateralization, this percentage 
reach to 100% of the patients. These results confirmed 
that the surgery of IAN lateralization carries an inherent 
risk of postoperative neurosensory disturbances in the 
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lip and chin region. These results are in line with many 
previous studies and systematic reviews. (2,6)

The results of this study showed that the PRF 
membrane has no significant effect on the immediate 
initial postoperative NSD following the surgery and 
the presence of the PRF membrane did not prevent the 
initial postoperative symptoms. Also the results showed 
that the patients returned to almost normal (VAS 4) 
or completely normal sensation (VAS 5) at 6 months 
postoperatively which indicate that the PRF membrane 
has no significant effect on decreasing the period of 
nerve healing.

The results of the current study are in contrast to 
the results of many experimental and clinical studies 
which showed that the PRF membrane can promote the 
histological and the functional recovery of the nerve 
healing.

The experimental study on segmental defect of 
the sciatic nerve of rats by Roth et al., showed that 
PRF produce outcomes similar to the autogenous graft 
regarding functional recovery, and advocated the use of 
vein conduits filled with PRF as a favourable alternative 
treatment to nerve grafts. (16)

Also the experimental study by Torul et al., on the 
Crush-type injury model on the sciatic nerves of rats, 
the results showed that PRF improved the functional 
recovery and axonal regeneration. (17)

The results of the current study are in agreement 
with the result of the experimental study by Senses et 
al., on the sciatic nerve regeneration after segmental 
defect which concluded that PRF decreases functional 
recovery in sciatic nerve injury and histopathologic 
examination revealed that it may have negative effect on 
nerve regeneration.(18)

Also our results are in agreement with the study by 
which study the tubulisation effect of the PRF on the 
crush injury model. The results showed no improvement 
in the functional recovery of peripheral nerve crush 
injury model also there was no improvement of the 
axonal density. (19)

The results of the current study may be explained by 
that the PRF membrane tubulisation effect is not reliable 
and not effective as stated by Bayram et al., or because 
most of the studies which showed positive effects of the 
PRF membrane on nerve healing was related to actual 

nerve cutting which not resembling the injury type in the 
current study.

Conclusion: The results of this study showed that 
the PRF membrane has no significant effect on the 
immediate initial postoperative NSD following the 
surgery and the presence of the PRF membrane did 
not prevent the initial postoperative symptoms. Also 
the results showed that the patients returned to almost 
normal or normal sensation at 6 months postoperatively 
which indicate that the PRF membrane has no significant 
effect on decreasing the period of nerve healing.
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Abstract
Introduction: About 50% of infertility is attributed to male factor. Semen analysis is the cornerstone of 
the diagnosis, and treatment of male infertility. The quality of semen varies from country to country. The 
present study was undertaken to evaluate semen abnormality of infertile Iraqi men as compared to other 
countries and to determine whether these parameters are correlated to each other.

Patients and Method: The seminal fluid profile was classified according to the WHO manual (2010). 
Briefly, asthenozoospermia (i.e. progressive motility of spermatozoa below 32%), oligozoospermia 
(i.e. spermatozoa concentration below 15x106 per ml), teratozoospermia (i.e. morphologically normal 
spermatozoa below 4%), asthenoteratozoospermia, oligoasthenozoospermia, oligoasthenoteratozoospermia, 
oligoteratozoospermia, and azoospermia (absence of spermatozoa in the ejaculate)

Results: The most striking abnormality is the high percentage of patients withabnormally low 
morphology score (72.09%). The majority of cases have isolated abnormality (teratozoospermia; 
48.84%). Asthenoteratozoospermia (ATZ) was found in 10.47% and oligoasthenozoospermia (OAZ) and 
oligoteratozoospermia (OTZ) in 8.14% of cases. The least common pattern was necroteratozoospermia 
(NTZ) and oligonecroteratozoospermia (ONTZ) 1% each. Azoospermia was encountered in 3.49% of cases.

Conclusion: Abnormalsperm morphology is the best indicator of infertility and teratozoosperma is the most 
common finding in abnormal spermiogram.
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Introduction

More than 70 million couples suffer from 
infertility worldwide, the majority being residents 
of developing countries. Infertility is defined as the 
failure of a couple to conceive following 12 months 
of unprotected sexual intercourse. About 50% of 
infertility is attributed to male factor.1

The fertility potential of any male can be predicted 
through the evaluation of his semen, thus, Semen 

analysis is the cornerstone of the work up, diagnosis, 
and treatment of male infertility.3 Male infertility is 
diagnosed in laboratory through descriptive semen 
analyses (count, motility, and morphology). Fertility is 
negatively affected if these parameters reduce to a level 
below a predictive threshold 2-4

The quality of semen reportedly varies from country 
to country, suggesting the role of the geographic factors 
in male infertility. In order to establish evidence-based 
reference values for semen analysis, the World Health 
Organization (W.H.O) 2010 manual describes the values 
obtained in eight countries from 1953 men who became 
fathers with a time to pregnancy of <12 months. 5,6

Regional differences in semen quality have been 
reported in the USA (Fisch et al.7), Europe (Jørgensen 
et al.8,9), Japan (Iwamoto et al. 10), India (Adiga et 
al.11), China (Gao et al.12), and Tunisia (Feki et al).13 
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The major causes of male infertility can be treatable 
and preventable. The root cause of this can be one or a 
combination of the following: low sperm concentration, 
poor sperm motility, or abnormal morphology. 
Therefore, understanding these conditions is foremost.14 
Examining the correlation between these parameters 
may help us understand the mechanism that controls 
these parameters.

The present study was undertaken to evaluate the 
pattern of anomalies in the semen of male partners of 
couples presenting with infertility, to determine whether 
these parameters were correlated to each other, and to 
determine the parameters that behave in a different or 
similar manner to currently reported figures worldwide.

Patients and Method
A retrospective study includes a total of 86 infertile 

men visiting a fertility clinic for the period from 15 
October 2018-15 November 2018.

The medical records of infertile couples were 
reviewed and the data were retrieved. Information 
which was extracted from the records included semen 
analysis results (sperm count, volume, pH, viscosity, 
morphology, motility and vitality).

The seminal fluid profile was classified according 
to the WHO manual (2010). Briefly, asthenozoospermia 
(i.e. progressive motility of spermatozoa below 32%), 
oligozoospermia (i.e. spermatozoa concentration 
below 15x106 per ml), teratozoospermia (i.e. 
morphologically normal spermatozoa below 4%), 
asthenoteratozoospermia, oligoasthenozoospermia,olig
oasthenoteratozoospermia, oligoteratozoospermia, and 
azoospermia (absence of spermatozoa in the ejaculate)5

Statistics: Correlation between some sperm 
parameters: count (millions/ml, total motility (%), Grade 
A motility (%) and normal sperm morphology (%) were 
assessed. The values were given as mean ±SD. The 
relation between the values was evaluated by correlation 
analysis. Medcalc® version 11.6.1 software and SSP 
(Smith statistical package) version 2.8 were used for the 
statistical analysis. The results were evaluated in 95% 
confidence interval and the statistical significance was 
defined as p<0.05

Results and Discussion

The incidence of male infertility differs 
significantly from one part of the world to another due 

to several underlying etiological factors, including 
social habits, genetic causes and environmental 
conditions such as underlying infections, chemicals, 
radiation, exposure to heat and frequency of 
intercourse.26

Although conventional semen analysis has been 
criticized as not a true test of sperm function based 
on its poor prediction of fertility when compared to 
more sophisticated tests such as sperm penetration, 
capacitation, acrosome reaction and, more recently, 
sperm chromatin structure assay (SCSA) for the 
detection of DNA integrity, 27 it provides clues to 
structural or hormonal dysfunction and it remains the 
basis of important decisions concerning appropriate 
treatment.3

Table (1) shows the mean and standard deviation of 
basic semen parameters (semen volume, sperm count, 
motility, and morphology). The dominant abnormality 
is the very low percentage of morphologically normal 
spermatozoa (2.03 ± 1.36).

We have found that the majority of cases have 
isolated abnormality (teratozoospermia; 48.84%). 
Asthenoteratozoospermia (ATZ) was found in 
10.47% and oligoasthenozoospermia (OAZ) and 
oligoteratozoospermia (OTZ) in 8.14% of cases. The 
least common pattern was necroteratozoospermia 
(NTZ) and oligonecroteratozoospermia (ONTZ) 1% 
each. Azoospermia was encountered in 3.49% of 
cases.

Teratozoospermia is the most common single 
sperm abnormality (48.84) that could cause infertility 
in patients studied. This is in agree with Alenzi28, 
Altken29, and MacLeod 30, but much higher than 
figures reported in other studies Alesiea19, Taha et al 
21, Kumurga et al 22, Peter et al 23, Owolabi et al 24, 
Aulia et al 14, Karabulut et al 15, and Elhussein et al 25 .

The above discrepancy could be explained by the 
fact that each author has his specific way of defining 
abnormal spermatozoa. For the sperm morphology study 
and the classification of abnormal sperm forms we have 
followed the guide-lines of the W.H.O. Moreover, sperm 
morphology is affected by smearing technique, fixation, 
staining, mounting and the optics and the illumination 
used i.e. the quality of the microscope. Even the small 
artifacts 31
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Among the sperm characteristics, sperm morphology 
has usually played a key role in determining fertility 
potential.32,33

It has been well documented that morphology of 
spermatozoa used for injection is an indicator of the 
competence of sperm and therefore directly related to 
ICSI outcome including fertilization and pregnancy 
rates. 34

Bartoov and colleagues introduced a new technique 
called motile sperm organelle morphology examination 
(MSOME).Combination of this technique with routine 
ICSI gave rise to a new technique called intracytoplasmic 
morphologically selected sperm injection (IMSI), which 
enabled the selection of morphologically ‘perfect’ sperm 
during microinjection. 35

In our study, 22.09 % of patients have sperm count 
below the WHO2010 threshold (i.e., < 15 million/
ml). Isolated sperm count reduction (oligospermia) 
was found in 2.33% of cases, in agreement with Taha 
et al 21, Alesiea19, and AlEnizi28, but less than figures 
reported by Peter 23, and Owolabi24. The total absence 
of spermatozoa in seminal fluid (azoospermia) was 
encountered in (3.49%) of cases, comparable with 
figures reported by Peter 23, and Owolabi24, but much 
lower than figures reported by Razzak36, Alesiea19, 
Aulia14, and Elhussein25.Combined low sperm count 
with other abnormalities of seminal fluid was found in 
19.76% of cases in accord with Razzak36, but disagree 
with Alesiea19, Peter 23 and Aulia14.

The mean sperm count in our current study was 
42.86 ± 33.24 that is above the WHO2010 threshold 
(i.e, 15 million/ml). This is in greement with Najam17, 
Karabulut15, Gowri16, Alemanji18, Alesiea19, Feki13, and 
Guzik6, but disagree with Lackner20.

The difference between present results and other 
researchers’ reports is probably due to different exposure 
to the above risk factors and of course different genetic, 
racial and environmental backgrounds, Moreover, some 
cases of male infertility that were attributed to the low 
number of spermatozoa could be due the female factor17.

About one fifth of our patients (20.93%) has low 
total sperm motility (i.e< 40%, WHO2010 threshold). 
The mean of percentages of Grade A (progressive 
motility) was 31.42 ± 14.8 which is slightly below 

the WHO2010 threshold (i.e., < 32%). Our results are 
comparable to Taha et al 21, Aulia14, and Karabulut15 
but, lower than those reported by Alesiea19 and Peter.23

This difference is due to the subjectively evaluated 
motility in some studies, which is overestimated by 
15-20% compared with objectively assessedmotility.

Correlation coefficient and p values of the semen 
parameters including count (million/ml), total motility 
(%), Grade A motility (%), and normal morphology 
(%) rates with each other is shown in table 3. There is 
a statistically significant positive correlation of each 
semen parameter with other parameters. The strongest 
correlation observed was between total motility (%) 
and grade A (progressive) motility (%).

This is in agreement with Vaidya etal1996 who 
found a positive relationships between a falling sperm 
count, and decrease in motility and total motile counts. 
Also, they found that abnormal morphology increased 
with lower sperm counts.37

Hellstrom et al 2006 found that sperm motility 
and sperm morphology were associated with each 
other and with higher sperm concentrations. Total 
sperm count was positively correlated with semen 
volume, sperm concentration, sperm motility, and 
sperm morphology.38 This in agreement with previous 
reports.39,40

•	 Our average of abnormal forms is higher as 
compared with those in other studies. This may be 
attributed to the way in which normal and abnormal 
spermatozoa are defined, which is specific to each 
author.

•	 Correlation between sperm concentration and 
percent of motility found by us is similar to that 
found by Rehan et al. 41

In conclusion:Abnormalsperm morphology is the 
best indicator of infertility and teratozoosperma is the 
most common finding in abnormal spermiogram.

We hope that this study will inspire further studies 
that include larger number of patients recruited for 
longer period of time from multiple infertility clinics and 
preferably compared to fertile men.
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Table 1; Basic semen parameters

Parameter Mean ± SD

Semen volume (mL) 2.25 ± 0.96

Sperm count (million/mL) 42.86 ± 33.24

Total sperm motility (%) 40.32 ± 17.58

Grade A (progressive) sperm motility (%) 31.42 ± 14.8

Normal sperm morphology (%) 2.03 ± 1.36

Table 2: Seminal fluid abnormalities

Semen 
parameter

WHO 2010 
threshold Semen abnormality in this study No; (%) Total 

Count 15 million/ml Low sperm 
count

Isolated oligospermia 2 (2.33%)

19 (22.09%)
Combined

OAZ 7 (8.14%)

17 (19.76%)
OATZ 2 (2.32%)

ONTZ 1 (1.16)

OTZ 7 (8.14%)

Azospermia 3 (3.49%) -

Motility (total) 40% Low sperm 
motility

Isolated asthenozoospermia 0

18 (20.93%)
Combined

OAZ 7 (8.14%)

18 (20.93%)OATZ 2 (2.32%)

ATZ 9 (10.47%)

Morphology 4% (normal 
morphology)

Abnormal 
sperm 

morphology

Isolated teratozoospermia 42 (48.84%)

62 (72.09%)
Combined

NTZ 1 (1.16%)

20 (23.25%)

OATZ 2 (2.32%)

ONTZ 1 (1.16)

OTZ 7 (8.14%)

ATZ 9 (10.47)

AZ (azoospermia); NTZ (necroteratozoospermia); OAT (oligoasthenozoospermia); OATZ (oligoasthenozoospermia); ONTZ 
(oligonecroteratozoospermia); OTZ (oligoteratozoospermia; ATZ (asthrnoteratozoospermia); OZ (oligozoospermia; TZ 
(teratozoospermia

Table 3: Correlation between semen parameters

Total motility (%) Normal morphology (%) Grade A motility (%)

Count (million/ml)
r = 0.3766
p = 0.0004

r = 0.4401
P < 0.0001

r = 0.3390
P = 0.0014

Total motility (%)
r = 0.4196
P = 0.0001

r = 0.9176
P < 0.0001

Normal morphology (%)
r = 0.4338
P < 0.0001
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Table 4: Comparison of semen parameters in different studies

Author Country No; Age (year) Mean Semen 
Volume (ml)

Mean sperm 
count x 106/

ml
Motility %

Normal 
sperm 

Morphology 
%

Present study, 2020 Iraq 86 - 2.25±0.96 42.86±33.24 40.32±17.58 2.03±1.36

Karabulut et al15 (2017) Turkey 1404 - - 78.67±81.39 66.1±19.85 2.3±2.46

Gowri et al16 (2010) Oman

67 (Primary 
infertility) 32.72±8.08 2.54±1.4 32.05±59.19 30.62±26.74 73.49

31 (secondary 
infertility) 36.71±10.09 3.39±4.12 27.66±37.61 32.71±19.83 60.77

Najam17 (2012) Iraq 50 30.56±5.41 2.25±0.42 51.75±8.5 35±5.4 58.88±6.5

Alemanji et al 18 (2000) Nigeria 100 100 2.26 57.05 62.02 65.2

Aleisa19 (2012) KSA 160 35.65±8.67 2.97±1.61 39.38±49.54 39.28±19.58 29

Adiga et al. 11 (2008) India 1610 - 2.64 26.61 47.14 19.75

Guzick et al. 6 (2001) USA 765 34.7±4.9 - 52±42 49±15 11±6

Lackner et al. 20 (2005) Austria 7,780 31.6 - 10.25 21 15

Feki et al. 13 (2009) Tunisia 2940 36.0±6.9 3.2±1.6 96.1±88.2 44.2±12.7 25.0±16.5

Table 5: Comparison of semen profile in different studies

Study Country Oligozoospermia 
(%)

Asthenospermia 
(%)

Oligoasthenospermia 
(%)

Teratozoospermia 
(%)

Azoospermia 
(%)

Present study, 2020 Iraq 2.33 - 8.14 48.84 3.49

Alesiea, 19 (2012) Saudi 
Arabia 5.7 35.5 21.5 - 26

Taha et al, 21 (2011) Iraq 1.35 10.81 2.16 2.43 11.62

Kumurya et al,22 (2018) Nigeria 11.7 52.3 10.8 55 14.4

Peter et al, 23 (2016) Nigeria 34.9 26.6 14.2 6.5 3.5

Owolabi et al, 24 (2013) Nigeria 25.6 11.5 3.2 18.5 6.2

Aulia et al, 14 (2017) Indonesia 39.7 5.9 17.8 2.6 24.4

Karabulut et al, 15 (2017) Turkey 14.3 13.4 9.4 9.1 -

Elhussein et al,25 (2019) Sudan 15.85 17.96 - 5.28 26.41
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Abstract
Background: The people have been bestowing importance on body shape and its mould of beauty from the 
ancient times. However, it varies within and between societies according to their perceptions, socio-cultural 
milieus, biological and mental predispositions, environmental causes, etc. Such human fancy on their ideal 
body image is still being differed between sexes, person to person, urban to rural, young to old, etc.

Aims and Objective: To identify the impact of age and residence of women on their ideal body image in 
terms of multidimensional body-self relation scores of Manipuri women, India.

Method: The present study is based on a primary sample of 388 Manipuri women and its size was estimated 
on the prior information i.e.,mean±SD = 2.67±26.81 of body image with an allowable error of 2.7 at 95% 
degree of precision. A well-validated Multidimensional Body-Self Relations Questionnaire (MBSRQ), 
developed by Brown A, Cash, Mikulka (1990) is administered as tool of the study and its scores are ascribed 
by the two important predictor’s viz., age and residence.

Results: It is found that all the means of multidimensional body-self relation scores are very highly 
significantly varied (P< 0.01) over the four age groups except for health evaluation scores (P=0.057). Urban 
women have better scores in nine body-self relation (appearance evaluation score, appearance orientation 
score, fitness evaluation score, fitness orientation score, health orientation score, illness orientation score, 
BASS score, self-classified score, and perceived dating partner score) out of the ten relations considered 
than that of their counterpart rural women while it is just reverse in health evaluation score.

Conclusion: The result highlights that age of the woman as well as her residence have definitely certain role 
towards the regulation of their multidimensional body-self relations.

Keywords:  Body image, Multidimensional body-self relation scores, Age, Residence.

Introduction
Throughout history societies have focused on 

beauty and body shape.1 In past researchers have studied 
the social and cultural factors that contribute to the 
formation of an ideal body image. Many researchers1 
agreed that western society has created and apostle of 
thin ideal body image. Thin ideal body image is often 
appeared in beauty and fashion magazines, in mass 
media and television shows, on internet sites, etc., 
in modern times. Indeed, body image is a person’s 
perception of the aesthetics or sexual attractiveness of 
their own body.2 It consists of mainly two components: 
body image evaluation (comprises the evaluative 
thoughts and beliefs that an individual may have about 

his or her appearance and body satisfaction), and body 
image investment (extent to which an individual focuses 
on his or her physical appearance and engages in body-
altering behaviours).2

Body image has received increasing empirical and 
clinical attention3,4 in part because of the high prevalence 
of body-image concerns especially among females in 
Western societies.5,6 A negative body image can result 
in adverse psychosocial consequences for both sexes, 
including disordered eating,7 social anxiety,8 impaired 
sexual functioning,9 poor self-esteem,10and diminished 
quality of life11. Quite a number of researchers equates 
these terms with “body or body-image dissatisfaction” 
including any displeasure with one or more aspects of 
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one’s body or one’s overall physical attractiveness. 
On the other hand, especially female adolescents are 
more conscious to control the weight through dieting 
by doing rigorous physical exercise or by undergoing 
cosmetic treatment or surgery to enhance look and to 
improve self-esteem and self-acceptance. Thus the thin 
ideal is becoming a trend as it is mostly associated with 
happiness, success, youthfulness and social acceptability 
to overall improvement of their personal appearance. 
With the increase exposition in better environments like 
better standard of living, better expose in social media, 
availability of cosmetic surgery clinics and gyms facility, 
women feel societal pressure to fit the mould of beautiful 
and often feel insecure thus leading to low self-esteem, 
eating disorder, mental health problems and depression.

Such human fancy on their ideal body image is not 
exception in our country, India in general and Manipuri 
in particular. In Manipur, the body image is emerging 
a social issue, to some extent, as it is one of the most 
common and debilitating clinical problems encountered 
by adolescent and young women of Manipur as the 
society promotes and accepts the idea of ideal body 
image. Since body image is becoming an important 
aspect for women it turns out to be a nagging problem 
in the society as it is attributed with psychologically, 
biologically, and social milieu. Even though the task 
encompasses a lot of scientific explorations, no work 
has so far been taken up in this tiny state of Northeast of 
India. Hence forth the crux of the article is to investigate 
the perception of Manipuri women on their ideal body 
image based on only two important parameters viz., age 
and residence of them.

Materials and Methiod
The present study is based on a primary sample of 

388 Manipuri females, encompasses 202 urban dwellers 
and 186 rural dwellers, who are within the age range 
of 15 to 55 years. The sample size is estimated on the 

prior information i.e., mean±SD = 2.67±26.81 of body 
image with an allowable error of 2.7 at 95% degree of 
precision. Purposive Sampling and hospital based Cross-
sectional Study are adopted as the sampling technique 
and the type of study respectively. A well-validated 
Multidimensional Body-Self Relations Questionnaire 
(MBSRQ), developed by Brown A, Cash, Mikulka 
(1990), is administered as tool of the study. It consists 
of 10 subscales: appearance evaluation, appearance 
orientation, fitness orientation scale, fitness evaluation 
scale, health orientation scale, health evaluation scale, 
illness orientation scale, body area satisfaction scale, self-
classified weight, and overweight preoccupation. The 
study subjects are those Manipuri women (both married 
and unmarried) from rural and urban areas of Manipur. 
As a survey technique, Personal Interview Method was 
administered, during 2017-2018., considering only those 
who have given their written consent.

After thorough scrutiny and diagnosing the data, 
statistical analysis was performed by using SPSS 
Statistics Version 21. For the comparison of two means 
scores for every subscale, Independence Sample t-test, 
commonly known as unpaired t-test is used while the 
comparison of more than two means scores, ANOVA 
(Analysis of Variance), commonly known as F-test is 
applied. All comparisons are two-sided and the P-values 
< 0.05, < 0.01 and < 0.001 are taken as the cut off 
values for significant, highly significant and very highly 
significant respectively.

Results
There are 202 urban and 186 rural women considered 

in the present study, and maximum (42.5%) of them are 
within the age range of 26-35 years which is followed 
by 25.3% within the range of 16-25 years; 17.5% within 
36-45 years; and least women (14.7%) pertains to the 
age range of 46-55 years.

Table 1: Mean±SD of multidimensional body-self relation scores with respect to age

Scores
Mean±SD

F-value P-value16-25 yr. 
(98)

26-35 yr. 
(165)

36-45 yr. 
(68)

46-55 yr. 
(57) Total (388)

Appearance Evaluation 4.65±.75 4.90±.43 5.22±.40 4.66±.39 4.86±.56 19.108 <.001

Appearance Orientation 5.53±.57 5.25±.51 5.31±.25 5.11±.32 5.31±.49 11.420 <.001

Fitness Evaluation 5.42±.60 5.23±.67 5.75±.87 5.84±.56 5.46±.72 16.262 <.001

Fitness Orientation 6.10±.30 6.03±.22 5.90±.07 5.83±.20 6.00±.24 22.146 <.001
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Scores
Mean±SD

F-value P-value16-25 yr. 
(98)

26-35 yr. 
(165)

36-45 yr. 
(68)

46-55 yr. 
(57) Total (388)

Health Evaluation 6.30±.84 6.12±.37 6.16±.23 6.20±.32 6.18±.51 2.535 .057

Health Orientation 4.87±.46 5.00±.58 5.07±.29 4.72±.54 4.94±.52 6.237 <.001

Illness Orientation 6.16±1.02 5.93±.75 6.42±.75 6.17±.91 6.11±.86 5.765 .001

BASS 2.87±.51 2.91±.70 3.09±.51 2.77±.22 2.91±.58 3.333 .020

Self-Classified 2.92±1.19 2.98±.75 3.65±.65 3.39±1.34 3.14±1.00 10.594 <.001

Overweight Pre-occupation 2.55±.73 2.60±.81 2.95±.48 2.94±.74 2.70±.75 6.918 <.001

SD: standard deviation; F (variance ratio); df: degree of freedom; P-value: probability due to chance factor

As the highest (5.22) and the lowest (4.65) mean 
appearance evaluation score belong to those women of 
age groups of 36-45 years and 16-25 years respectively, 
that imply those who are in the age group of 36-45 years 
feel mostly positive and satisfied with their appearance 
whilst those who are in the age group of 16-25 years feel 
generally unhappiness with their physical appearance. 
For the appearance orientation score the highest (5.53) 
and the lowest (5.11) belong to the age groups of 16-25 
years and 46-55 years respectively which means those 
who are in 16-25 years bestow more importance on how 
they look, pay attention to their appearance, and engage 
in extensive grooming behaviours while those who are 
in 46-45 years feel apathetic about their appearance, no 
importance to their looks, and no much effort to look 
good. Again, for the fitness evaluation score the highest 
mean scores (5.84) and the lowest scores (5.42) are 
found to be in the age groups of 46-55 years and 16-25 
years correspondingly which further means those who 
are in 46-55 years regard themselves as physically fit 
in shape, or athletically active and competent, and they 
value fitness and more actively involved in activities 
to enhance or maintain their fitness, nevertheless those 
who are in 16-25 years believe themselves physically 
unfit, out of shape or athletically unskilled, don’t 
value physical fitness and don’t regularly incorporate 
exercise activities into their lifestyle. In case of the 
fitness orientation score the highest mean (6.10) and the 
lowest mean (5.83) go to the age groups of 16-25 years 
and 46-55 years respectively which specify the women 
of the age 16-45 years have value fitness and actively 
involved in activities to enhance or maintain their fitness 
and the women of the age 46-55 years don’t value on 
physical fitness and don’t regularly incorporate exercise 
activities into their lifestyle; and yet again, for the health 
evaluation score the highest mean (6.30) pertains to 

the age group of 16-25 years that means those who are 
in the age group have an opinion that their bodies are 
in good health while the lowest mean (6.12) is in the 
age group of 26-35 years indicates that those who are 
in the age group feel unhealthy and experience bodily 
symptoms of illness or vulnerability to illness. Similarly, 
the highest mean (5.07) for health orientation score is 
found to exist amongst those in the age group of 36-45 
years which indicates they are health conscious and try 
to lead a healthy lifestyle while the lowest mean (4.72) is 
witnessed to exist in those who are in 46-55 years and they 
are more apathetic about their health correspondingly. 
And for illness orientation score the highest mean (6.42) 
belongs to the age group of 36-45 years which point to 
that this age group are alert to personal symptoms of 
physical illness and are apt to seek medical attention and 
those who within 26-35 years are not especially alert or 
reactive the physical symptoms of illness as the group 
has the lowest mean (5.93). Yet again, the age groups 
36-45 years and 46-55 years maintained the highest and 
the lowest means of BASS scores i.e., 3.09 and 2.77 
respectively and consequently the former indicates that 
who are in the age group are generally content with most 
areas of their body and the latter demonstrates that who 
are in the age group (46-55) are unhappy with the size 
or appearance of several areas. In the same way, the age 
groups 36-45 years and 16-25 years maintained highest 
mean (3.65) and lowest mean (2.92) of self-classified 
score respectively which indicate that the women of 
36-45 years have better reflection on fat anxiety, weight 
vigilance, dieting, and eating restraint than that of those 
women of the age group 16-25 years. As same age group 
as the above i.e., age groups 36-45 years and 16-25 years 
uphold highest mean (2.95) and lowest mean (2.55) of 
overweight pre-occupation score which highlight that 
the women of the former group perceives and labels their 
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weight as underweight whilst the women of the latter age 
group perceives and labels their weight as overweight.

Further, F- test values with (3, 384) degree of freedom 
(df) each suggest that all the means of multidimensional 

body-self relation scores are very highly significantly 
varied (P< 0.01) over the four age groups except health 
evaluation score which is not significant (P=0.057). 
Again, BASS score which is also found to be varied 
significantly as its P-value is less than 0.05.

Table 2: Mean±SD of multidimensional body-self relation scores with respect to residence

Scores
Mean±SD

t-value P-value
Urban (202) Rural (186) Total (388)

Appearance Evaluation 4.94±.54 4.77±.56 4.86±.56 3.031 .003

Appearance Orientation 5.37 ±.45 5.24 ±.51 5.34±.49 2.659 .008

Fitness Evaluation 5.52±.73 5.39±.70 5.46±.72 1.713 .088

Fitness Orientation 6.03±.25 5.96±.23 6.00±.24 2.725 .007

Health Evaluation 6.13±.58 6.24±.42 6.17±.54 -2.105 .036

Health Orientation 4.98±.48 4.89±.56 4.94±.52 1.648 .100

Illness Orientation 6.25±.78 5.96±.93 6.11±.86 3.310 .001

BASS 3.03±.53 2.78±.61 2.91±.58 4.343 <.001

Self-Classified 3.28±.95 2.99±1.04 3.14±1.00 2.857 .005

Overweight Pre-occupation 2.70±.86 2.70±.60 2.70±.75 -.082 .935

SD: standard deviation; t-value: independent samples t-test value; df: degree of freedom; P-value: probability due to chance factor

When multidimensional body-self relation scores 
is analysed with respect to residence of the woman, 
the scores of the eighth sub-scales viz., appearance 
evaluation score, appearance orientation score, fitness 
evaluation score, fitness orientation score, health 
orientation score, illness orientation score, bass score, 
and self-classified score are found higher in urban woman 
than that of her rural counterpart whilst for the health 
evaluation score the pattern is quite reverse. Besides, in 
case of the subscale of overweight pre-occupation score, 
both the urban and the rural dwellers have same mean 
score i.e., 2.70 each. Further t-test is applied to compare 
the variations between the two means, one for urban and 
another for rural, within eachsubscale with 386df.

Out of the 10 scores considered, seven are found 
to be significant statistically and the remaining 3 
are insignificant even at 5% probability level. The 
significant score consists of appearance evaluation score, 
appearance orientation score, fitness orientation score, 
health evaluation score, illness orientation score, BASS 
score and self-classified score, while insignificant score 
comprises fitness evaluation score, health orientation 
score and overweight pre-occupation score. The overall 
findings recommend that urban women have better score 

in appearance evaluation score, appearance orientation 
score, fitness evaluation score, fitness orientation score, 
health orientation score, illness orientation score, 
BASS score and self-classified score than that of their 
rural counterpart. On the contrary rural women have 
better score in health evaluation score than that of their 
counterpart urban women. In case of overweight pre-
occupation score the means for urban and rural are found 
to be the same.

In other words, it might demonstrate that urban 
women feel mostly positive and satisfy with their 
appearance and give more importance on how they look, 
pay attention to their appearance, and engage in extensive 
grooming behaviours, regard themselves as physically 
fit in shape, or athletically active and competent, value 
fitness and actively involved in activities to enhance or 
maintain their fitness, value fitness and actively involved 
in activities to enhance or maintain their fitness, health 
conscious and try to lead a healthy lifestyle, alert to 
personal symptoms of physical illness and apt to seek 
medical attention, content with most areas of their 
body, one perceives and labels one’s weight from very 
underweight. While rural women feel, their bodies are 
in good health but both urban and rural women are 
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preoccupied with fat anxiety, weight vigilance, dieting, 
and eating restraint.

Discussion
The results demonstrate that age of the woman 

has definitely certain role towards the regulation of 
her multidimensional body-self relation which is in 
agreement with the findings of the many scholars in the 
pasts.12 In fact, body image is frequently shaped during 
late childhood and adolescence but body dissatisfaction 
can affect people of all ages but it is more prevalent 
in midlife, as young adulthood, of women.13As 
children enter adolescence, numerous developmental 
factors converge to shape individuals’ perceptions 
of their physical personae. Rapid physical change in 
association with puberty, increased cognitive capacities, 
identity formation-processes, and onset of romantic 
and sexual interests further strengthen role played by 
physical appearance for individuals’ self-perceptions. 
Consequently, a range of studies show that adolescence 
represents a stressful period in terms of these perceptions, 
and it has been reported that both girls and boys report 
exacerbated concern over their bodies during this time.14 
Girls, however, are particularly likely to develop body 
image concerns as they enter adolescence .15 However, 
body image concerns become more evident as children 
grow older and move into adolescence.16

The perception and craving of the individuals 
particularly women on ideal body image is certainly 
link with their ageing process. Perhaps, it may be due 
to the strong association of body image with age as it 
develops throughout the lifespan because of individual 
experience, cultural norms and cues, physical appearance 
and changes in the body, and relationships with other 
parameters like maintaining beauty and youthfulness.17 
On average, older adults report feeling younger than 
their actual age18,19, 20 and feeling younger than one’s 
chronological age and feelings of satisfaction about 
age are thought to be positive reflections of the aging 
process.21,22

The outcomes of the current study on the association 
between body image and residence, reveal that the 
superior scores of multidimensional body-self relations 
being attributed with urban women than that of their 
rural counterpart. This is because urban women are 
having better chance to expose themselves in several 
confounding factors like congenital environment 
leading to better education and standard of living, 

better expose in mass media, availability of cosmetic 
surgery and gyms facility, etc. Besides, they are often 
involved in various dietary activities to reduce body 
weight and they are more conscious for their body 
image. Even in India’s society, where adolescents are 
more conscious for their body weight and body image 
in urban area due to high cultural reforms.23The reason 
for this could be that women in urban areas likely to 
be exposed to foreign images and ideals of thinness 
through in magazines and advertisements, on television 
and internet, etc.24Besides,in urban metropolitan cities 
many slimming clubs and gyms have sprung up and the 
clientele consist mostly of the rich and affluent families. 
The quest for slenderness seems to be stronger among 
young independent urban women.25

Conclusion
Concerns about body image it prevails in the 

society since decades. The socio-demographic, culture 
and tradition, social media, families, and peers have 
bombarded women regarding their acceptable beauty 
standards; and they might be feeling better about their 
body image than previous generations. Along these 
very sensitive human perceptions and insightful trend 
an effort is made in the present study on the impact of 
two important socio-demographic parameters – age 
and residence – of Manipuri women on their ideal body 
image using MBSRQ. The results reaffirm that age of 
the woman has significant role towards the regulation of 
her multidimensional body-self relation. It might be due 
to a strong association between long cherish aspiration 
of ideal body image along with the advancement of 
age. Indeed, woman usually wishes to maintain her 
beauty and youthfulness throughout her lifespan which 
is influenced by metal predispositions, cultural norms 
and cues, physiological changes, etc. At the same time, 
urban woman has higher scores of multidimensional 
body-self relations than that of their rural counterpart. 
This is owing to the fact that urban woman has time 
and again exposed in better environments like better 
education and standard of living, better expose in 
social media, availability of cosmetic treatment clinics 
and gyms facility, so and so forth. In brief, ideal body 
image of a woman is significantly inclined by her age 
as well as her residence i.e., urban or rural. The results 
arrived might be quite interesting and fascinating ones 
which may further feel the long gap information on the 
women’s ideal body image of Manipur, a tiny state of 
Northeast India.
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Abstract
Background: Every year there is an increase in preterm births in the world, and for this condition, Indonesia 
occupies the highest position in ASEAN, with 15.5% of live births. The purpose of this study is to find for 
risk factors and prediction models to detect preterm birth.

Method: This study is conducted in multistage process following PRISMA guidelines with the inclusion 
criteria as follow, a) search for academic journals in the online database of ProQuest, Ebsco, PubMed, 
SpringerLink and Science Direct, b) publications in the last 10 years (2009-2019), c) articles in English, 
and d) the article contains outcome in the form of risk factors and prediction models for preterm birth e) the 
population is pregnant women suspected of having risk factors for preterm birth.

Results: From the 1767 articles found in 5 online databases, only 16 articles fall into the PICOS categories 
and are discussed in this paper. This study identified some of the most dominant risk factors for the incidence 
of preterm birth, including demographic and socioeconomic, behavioral characteristics/life style, maternal 
health/chronic conditions, current fetal conditions/pregnancy characteristics, pregnancy history/genetic 
characteristics, biological characteristics and others. This study concludes that maternal age and previous 
preterm birth are the factors that always used by the researchers. For the prediction of preterm birth, many 
researchers include cervical length as a predictor.

Conclusions: Previous researches were more still focused on risk factors and not much about prediction 
models. Therefore, this study suggests that the upcoming research should put more emphasis on risk 
prediction model for detecting preterm birth.
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Introduction
Preterm birth is the main cause of morbidity and 

mortality during the perinatal period and an important 
problem to be solved[1][2][3]. This indicates that every 
year preterm birth continues to increase and affect the 
Infant Mortality Rate. About one-fifth of babies born 
under 32 weeks cannot survive in the first year compared 

to 1% of babies born at 33-36 weeks of age [4][5] and 
only about 0.3% of infant deaths if they are born at term. 
In order to achieve the new global targets for neonatal 
mortality of less than 10 deaths per 1000 live births by 
2035[6][7].

At the world level the number of preterm births is 
estimated at 15 million each year, with an average in 65 
countries experiencing an increase from 7.5% preterm 
births to 8.6%[8][9]. The incidence of preterm birth is 
different in each country. In developed countries, for 
example, the figure ranges from 5 to 11% in Europe, 
Australia 7% and the United States around 12%. The 
situation is worse in developing countries, for example 
in Sudan 31%, India 30%, and South Africa 15%, 
Uganda 13, 6%[7][9].
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In the ASEAN level, Indonesia occupies the highest 
number of preterm birth, followed by the Philippines 
14.9%, Myanmar 12.4% and Malaysia 10%. In 1983 
the incidence of preterm in Indonesia was 18.5%, then 
dropped in 1995 to 14.2%. In 2009, preterm births in 
Indonesia ranged from 10-20% [9][10]. One year after, the 
figure was at 15.5% which made Indonesia ranked 9th 
highest out of 184 countries in the world. Indonesia is 
also ranked 7th out of 10 countries with a high number 
of premature infant mortality with 25,800 deaths[11][12].

The main reason of the high incidence of preterm 
birth could be due to lack of knowledge about antenatal 
factors that contribute to the incidence of preterm birth; 
the number of factors causing preterm birth; unclear 
pathophysiology, inadequate diagnostic facilities, and 
lack of knowledge about preterm birth prevention [13]

[14]. Various studies have been conducted to look for risk 
factors for preterm birth, but the presence of these risk 
factors does not always lead to preterm birth, even some 
preterm births that occur spontaneously do not have 
clear risk factors.

Indonesia needs to seriously handle the case of 
preterm birth since this issue will have a large and 
significant impact on health costs, both directly and 
indirectly[15][9]. The direct impacts of preterm birth 
include the depletion of health, financial, emotional 
and psychological resources for parents[10][16], whereas 
the indirect impact comprises of the burden on the 
community for long-term care for the sequelae of 
prematurity and mothers who experience preterm 
births and have premature babies must be unemployed 
due to loss of work due to having to care for their 
children[16][12][15].

Against this backdrop, this study aims to look for 
what has been studied and what has not been done about 
this topic by accessing 5 digital libraries in a period of 
10 years. The results of this research will be utilized as 
a foundation to develop a prediction model of preterm 
birth with the basis of risk factor.

Method
This study used Systematic Literature Review, 

which was conducted in a multistage process following 
PRISMA guidelines, to identify all risk factors to predict 
the occurrence of preterm birth among pregnant women.

The inclusion criteria that used in this study are as 
follow, a) academic journals that searched on ProQuest, 

Ebsco, PubMed, SpringerLink and Science Direct 
online databases, b) publications in the last 10 years 
(2009-2019), c) English-language articles, d) articles 
containing outcome risk factors and prediction model of 
preterm birth, e) the population is pregnant women who 
are suspected of having risk factors for preterm birth. 
To search the related articles according to inclusion 
criteria, this study used some keywords, namely Preterm 
Birth OR Preterm Delivery AND Risk Factors OR 
Determinant AND Prediction Model AND Accuracy. 
From this process, there are 1,767 matched articles, 
consist of Proquest 474 articles, Ebsco 212 articles, 
Pubmed 16 articles, Springer 265 articles and Science 
Direct 800 articles.

References that have been found in line with the 
keywords are managed using Mendeley software. Since 
one article can be sourced from different database, 
a duplicate check needs to be performed afterwards, 
according to PICOS. After removing 60 duplicates 
and 1689 article that does not match with PICOS, it 
has resulted 18 articles. At the last stage, there are 2 
additional articles that were excluded, thus the number 
of articles that match with the requirements are 16.

At the included stage, the selected articles are 
extracted and analyzed to obtain information: author, 
year of publication, data collection period, country, 
sample size, sampling method, data set used and research 
outcome. Data analysis is carried out thematically and 
arranged in accordance with the analysis of the theme 
and written narrative.

Results
Characteristics of Articles: For the past 10 years 

(2009-2019), there are 16 research articles that have been 
conducted on risk factors of preterm birth and prediction 
model. This systematic literature review limits access 
to academic journal searches to the ProQuest, Ebsco, 
PubMed, SpringerLink, Science Direct online databases 
and does not access other databases or gray material 
articles. Therefore, there are opportunities for risk factor 
service articles and prediction models for preterm births 
from other databases or gray materials but cannot be 
obtained from these online databases.

The latest article was published in 2019 while the 
oldest one was published in 2009. All of the study was 
conducted during the period of 2004 until 2017, in which 
most of them were conducted in the last five years.
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In the context of geographical spread, the previous 
studies have covered all continents, including Sao 
Luis and Ribeirao Preto (two Brazilian cities)[1]; A 
French Caribbean (Guadeloupe) [17]; Auckland, New 
Zealand, and Adelaide, Australia [18]; Messina, Italia[19]; 
Kampala, Uganda [20]; Nairobi, Kenya [4]; Beijing, 
China[3]; Finland; Brazilian [5]; Sanandaj, Iran [21]; 
Lagos, Nigeria[22]; Eastern Slovakia [2]; Hubei Province, 
China [8]; Cuiaba, MT.[23]

Moreover, in terms of methodology, the selected 
articles used either cohort, cross-sectional or case-
control. The numbers of research samples are varied 
from 296 up until 3,994,872 with a variation sampling 
method.

The Most Common Risk Factors: Predominantly, 
the risk factors of preterm birth are classified into 
several categories: demographic and socioeconomic, 
behavioral characteristics/life style, maternal health/
chronic conditions, fetal current conditions/pregnancy 
characteristics, pregnancy history/genetic characteristics, 
biological characteristics and others [26][27][28].

Firstly, demographic and socioeconomic 
category, which consists of maternal age [20][19][4][21], 
race/ethnicity[1][18][29], educational status [19][2][29], 
maternal status and socioeconomic status [20][17][22][30].
Specifically, the variables of this category cover the 
gestational age below 20 years or above 35 years, low 
maternal education, the status of women (married or 
divorced), and low socioeconomic status. These factors 
have been empirically proven to cause preterm birth 3x 
compared to those aged over 20 years old or under 35 
years of education good (above high school or earned 
a degree), the mother who has support from family and 
socioeconomic status.

Secondly, behavioral characteristics/
life style category, which consists of 
alcohol[2][19][3][4], tobacco[2][31][20][5], recreational 
drugs[1][18][19], psychological and social stress [1][21][5][3]. 
Apart from it, there is one article that mentions the use 
of hormonal fertility treatment (excluding Clomiphene) 
and one article that said fertility-enhancing drug status 
can lead to preterm birth. However, the article is not 
explaining enough (name) that drugs can be the risk 
factors for preterm birth.

Thirdly, maternal health/chronic conditions category, 
which also become one of the most dominant factors 
that can cause of preterm birth. This category consists 

of Body Mass Index (BMI) [17][3][18], diabetes[17][3], 
hypertension [17][18][21], anemia [5], asthma [17] and thyroid 
disease. According to Body Mass Index (BMI), 
overweight or obese is one of the most frequent cause of 
preterm birth compared to those who have a normoweight 
BMI, while those who have underweight can cause low 
birth for their babies (LBW).

Fourth, current fetal condition/pregnancy 
characteristics category, which consists of multiple 
fetuses, infertility treatments, infant weight, and drugs 
used during pregnancy[18]. The discusses the use of 
marijuana pre-pregnancy which can lead to preterm 
births 16% compared with those who did not consume[31].

Fifth, pregnancy history/genetic characteristics 
category, which comprises of previous preterm 
birth[17][19][3][18][31], diabetes[17][19][3][18], 
hypertension [17][19][21][22], and obesity[17][3]. According 
to the articles, this category is also one of the most 
influential factors that causes of preterm birth.

Sixth, biological characteristics category, that 
consists of infection. The discussed variables in this 
category include bacterial vaginosis[1][19][4], urinary 
tract infection[1][17][19][4], and periodontis[1]. From 
all infections, urinary tract is an the most significant 
infection that highly associated with the risk of 
spontaneous preterm birth.

Lastly, other factors, that includes 
ultrasonography[20][22][2], insurance details, and cervical 
measurement[4][18][31][21]. The most discussed factor is 
obstetric maternal and prenatal care (ANC), where it 
is mentioned in four articles as factors associated with 
preterm birth.

Prediction Models: From the 16 selected articles, 
only 6 of them discusses the prediction models 
of preterm birth. The model explains that clinical 
prediction is looking directly at risk factors for preterm 
births, including psychosocial, genetic, infectious 
mechanism, history of preterm birth, short stature, living 
in rural areas, those who do not attend antenatal care, 
marital status, occupation, residential accommodation 
with shared sanitation facilities, absence of previous 
cesarian section, hypertensive disorders and antepartum 
hemorrhage as the predictor. Another predictor 
mentioned about cervical length and uterine artery 
examination of Doppler ultrasound measurement at 20 
weeks. The prediction model works by looking at the 
value of the odd ratio, as well as the sensitivity and 
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specificity values seen from the value of the Receiver 
Operating Characteristic (ROC) curve and the Area 
Under Curve (AUC). The value used as a benchmark for 
measuring effective AUC and ROC is above 0.7[18][31].

Discussions
Characteristics of Articles: Publications about 

preterm birth are still very focused on risk factors. There 
are not many articles that discuss prediction models and 
the importance of research like this to develop efforts 
to prevent premature birth. Geographically, the results 
of research on preterm birth have been discussed on 
all continents, including America (A Fench Caribbean 
(Guadeloupe); Sao Luis and Ribeirao Preto; Cuiaba 
MT; and the United States), Europe (Messina, Italy; 
Finland; Eastern Slovakia), Australia (Auckland, 
New Zealand, Adelaide, Australia), Africa (Kampala, 
Uganda; Nairobi, Kenya; Langos, Nigeria) and Asia 
(Beijing, China; Sanandaj, Iran; Hubei Province, China; 
Jordan). However, there are no articles originating from 
Indonesia, even though Indonesia is the number one 
country in ASEAN and the ninth in the world with the 
highest premature birth rate.

The Most Common Risk Factors: From the 16 
articles discussing risk factors, only 6 discussed the 
model predictions. Most articles only discuss risk 
factorsand have not discussed much about the use of 
these risk factors to build a model that can predict well 
premature births. Modeling that is able to predict well 
is very important as an effort to prevent neonatal deaths 
caused by preterm birth. As one of the countries with a 
high number of preterm births, Indonesia must have a 
number of studies relating to risk factors and even more 
so regarding the development of predictive models for 
preterm birth.

Factors related to preterm birth include mother’s 
own prematurity, history of previous labor, prematurity 
in the first degree family members, history of dead 
children, premature rupture of membrane, multiple 
pregnancies, diabetes, hypertension, preeclampsia/
eclampsia, infertility and cervical incompetence had 
significant relationship with preterm birth. However, in 
the result, he emphasised that only abnormal amniotic 
fluid, premature rupture of membrane (PROM), 
multiple pregnancies, hypertension, family history of 
premature birth, mothers age over 35 years and cervical 
incompetence have significant relationship with the 
preterm birth, thus some of these factors are not related 

to the cause of preterm birth.

Prediction Models: The results of Systematic 
Literature Review mention that of 16 articles, six of 
them discuss predictor of preterm birth. Prediction 
herein is not necessarily a screening test because there 
is no routine screening test yet for preterm birth, which 
separate from the history to look for risk factors such as 
history of a previous preterm birth. Correct prediction 
will provide an opportunity to intervene effectively.

One article mentioned that the reason behind 
the selection of psychosocial, genetic and infectious 
mechanisms are because of the indications that they 
play an expressive role in determining of preterm birth. 
Risk factors have been tested individually, with few 
protocols have been proposed like the present one, in 
which the factors are investigated using an integrated 
multidisciplinary approach and a hierarchical modeling 
based on data samples with contrasting socioeconomic 
profiles. Data will be analyzed by multiple binary logistic 
regression with the estimation of the odds ratio [28].

Nevertheless, all the results of research on preterm 
birth, either clinically or using physical and biological 
parameters, can only predict the occurrence of preterm 
birth until seven days after the examination before 37 
weeks’ gestation. However, to have predictability in 
preterm birth, doctors could intervene at the early stage 
thus the premature infants will be born better.

Conclusions
There are number of risk factors for preterm 

birth, where each researcher has a different set of risk 
factors. However, researchers basically have a group 
of risk factors, which include the following factors: 
demographic and socioeconomic, behavioral/lifestyle 
characteristics, maternal health/chronic conditions, 
current fetal condition/pregnancy characteristics, 
pregnancy history/genetic characteristics, and biological 
characteristics. Among all these risk factors, maternal 
age and previous history of preterm birth are factors that 
are always used by researchers.

To make predictions about preterm birth, many 
researchers include the length of the cervix as a predictor, 
where the level of accuracy obtained has reached 
0.7. In the last 10 (ten) years, the number of research 
publications on prediction models based on risk factors 
for preterm birth is still limited. Rarely, research articles 
discuss at the same time about risk factors and models 
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that can predict premature birth. This study recommends 
that future research put more emphasis on risk prediction 
models for detecting preterm birth.
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Abstract
Objective: To evaluate and compare the effect of lingualized occlusion and monoplane occlusion on the 
peri-implant bone level of mandibular overdenture retained by two splinted mini-implants using Cone Beam 
Computed Tomography(CBCT).

Methodology: Fourteen completely edentulous patients were divided randomly into two equal groups: Group 
I received splinted Mini-implant retaining mandibular overdentures with their occlusal scheme set according 
to the lingualized concept.Group II received splinted Mini-implant retaining mandibular overdentures with 
their occlusal scheme set according to the monoplane concept. The peri-implant marginal bone loss was 
evaluated at zero, six and twelve months from the time of loading using CBCT.

Findings: The crestal bone loss around mini-implants in Monoplane group is higher than Lingualized group 
with no significant difference.

Conclusion: In case of splinted mini-implants retaining mandibular overdenture,type of occlusion has no 
effect on the supporting structures.
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Introduction
Implant-retained overdentures are recommended for 

completely edentulous patients to create denture stability 
and to avoid problems with denture wearing as retention 
and satisfaction.(1)

Splinted mini-implants supporting a mandibular 
overdenture showed less marginal bone loss compared 
with nonsplinted mini-implants.(2)

Occlusion is one of the critical factors for implant 
longevity. (3)Two occlusal schemes were selected, the 
lingualized and the monoplane occlusion. These schemes 
decrease occlusal forces falling on the supporting 
structures, lingualized occlusion was considered as the 
choice for complete dentures as well as tooth supported 
overdentures. It provides mechanical freedom in centric 
which decrease horizontal (destructive) stresses and 
controls leverage induced by eccentric tooth contact.(4, 5)

Monoplane occlusion can adapt to the slight 
discrepancies between centric relation and centric 
occlusion that usually occur due to processing errors 
of the acrylic resin denture base and settling of the 
denture after wear. Elimination of cusps of posterior 
teeth decreases the horizontal forces transferred to the 
supporting structures. (4, 5)

Thus the objective was evaluation of peri-implant 
marginal bone loss of lingualized occlusion and 
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monoplane occlusion in two splinted mini-implants 
retaining mandibular overdenture using CBCT.

Materials and Method
I-Patient Selection: Fourteen completely 

edentulous patients with age ranging between 50-65 
years were selected randomly from the Outpatient 
Clinic, Faculty of Dentistry, Ain Shams University. 
Patients had residual bone and mucosa free from any 
pathological signs or bony undercuts with adequate 
interarch space and normal ridge relationship. The 
radiographic examination revealed adequate bone width 
and height in the interforaminal region to accept mini 
implants of 2.5mm diameters and 10mm lengths.

Patients were free from any systemic diseases that 
might affect healing, complicate surgical procedures or 
contribute to bone resorption. Patients with inadequate 
oral hygiene or with history of head and neck radiotherapy 
or chemotherapy were excluded.

All patients agreed to be a part of this study after 
being informed about the procedure and agreed to 
undergo a follow-up period for one year.

Grouping of the patients:

Patients were divided randomly into two equal 
groups (seven patients each): Both were rehabilited 
by a mucosa supported maxillary complete denture and 
mandibular overdenture retained by two splinted mini-
implants with different occlusal schemes:

Group (I): Rehabilited with lingualized occlusion.

Group (II): Rehabilited with monoplane occlusion.

II-Complete Denture Construction: Primary 
alginate impressions were made then secondary 
impressions using zinc oxide-eugenol impression 
material to produce occlusion blocks.

For Group I Patients: A face bow record was 
made to mount the maxillary cast on a semi adjustable 
articulator.Centric occluding relation record was made 
to mount the mandibular cast in the correct vertical 
dimension following the check bite technique. Protrusive 
jaw relation record was used to adjust the horizontal 
condylar guidance of the articulator. The lateral condylar 
guidance was adjusted according to Hanau’s formula 
(L= H/8+12).

Modified cross-linked acrylic teeth were arranged 

following the lingualized occlusion. Anterior teeth 
were arranged according to aesthetics, phonetics and lip 
support. Lingual cusps of mandibular posterior teeth were 
placed medial to the lines drawn from the tip of the canine 
to both sides of the retromolar pad. Mandibular posterior 
teeth were positioned with no transverse inclination. The 
interlocking transverse ridges of lower posterior teeth 
were removed. Compensating curve must be created in 
harmony with the incisal guidance anteriorly and the 
condylar guidance posteriorly. Maxillary posterior teeth 
were arranged with their lingual cusps occluding in the 
modified central fossae of the mandibular posterior teeth 
and the buccal cusps of maxillary posterior teeth were 
reduced about 1 mm to eliminate buccal cusp contact 
both in centric and working jaw positions.

For Group II Patients: A face bow record was 
made to mount the maxillary cast on a mean value 
articulator.Centric occluding relation was recorded 
at the predetermined vertical dimension of occlusion 
following the check bite technique. Upper and lower 
casts were mounted on mean value articulator.

Modified cross-linked acrylic teeth were used 
after flattening the cusps and arranged following the 
monoplane occlusion. Anterior teeth were arranged 
without any overlap. The teeth were flattened and 
arranged antroposteriorly so as to be parallel to the plane 
of the denture foundation. Mediolaterally,the teeth were 
positioned flat with no medial or lateral inclination. The 
lower second molar was kept out of occlusion to direct 
the forces to the bicuspid molar region.

For both groups, the waxed up dentures were then 
tried in the patient′s mouth and then processed following 
the long curing cycle.

Laboratory remounting was carried out before 
finishing and polishing of the denture.Clinical 
remounting was done for final occlusal adjustments.

At the delivery appointment, final occlusal 
adjustment were done and dentures were delivered to the 
patients to get used to it and post insertion instructions 
were given to the patients.

Construction of surgical stent: Patient’s lower 
denture was duplicated to produce radiographic stent.
Estimation of bone width and height to reveal about 
4mm width and 12mm height then the radiographic stent 
was converted to surgical stent by drilling channels in 
the planned mini-implant positions.
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Surgical Procedures: Bilateral mental nerve block 
and Field block anesthesia were given.Crestal incision 
was done at the canine-premolar region and reflected. 
The surgical stent was seated in the patient’s mouth, 
Initial penetration through the cortex of the bone was 
made by a Point Drill through the hole of the Surgical 
stent which represented the planned position of the 
implant. The pilot hole was widened with diameter 1.3 
drill then with diameter 1.8 drill until a depth of 10mm 
was reached.

The screw- type square head (cement) mini implant 
was inserted to its full length with all the threads were 
placed into the bone using ratchet driver and torque 
ratchet wrench. The second mini-implant on the opposite 
side was placed with the same steps then the flaps were 
sutured.

The abutments of the square head mini-implants 
are marked at two different heights, the abutments of all 
patients were trimmed to the lowest mark as it allowed 
fixed abutment heights.

Steps of impression making for bar construction: 
Patients were recalled one week later. The plastic 
Transfer copings were placed over the abutments of the 
mini- implants in the patient mouth then rubber base 
impression was taken. Implant analogues were connected 
to the transfer copings in the impression material.

Steps of the Laboratory work for the construction 
of the bar: Stone cast was poured with implant analogue 
in its place representing the position of the mini-implants 
in patient’s mouth.

Wax pattern copings were fabricated over the 
abutments of the implant analogue.

Prefabricated plastic pattern of the bar was trimmed 
to a suitable length to connect the copings.

The bar-coping pattern was removed from the 
abutments of the implant analogues and casted.

Steps of loading of the mini-implants: One 
week later, the bar was tried in the patient’s mouth, 
any adjustments were done then it was cemented using 
Self –adhesive resin cement. The position of the bar 
was detected in the fitting surface of the lower denture 
and area marked by the bar removed using large round 
bur. The denture was inserted in the patient’s mouth to 

ensure that it was fully seated. Two Plastic bar clips 
were attached to the bar. The undercuts were blocked 
out using a putty rubber base impression material.

Fig. (1): The clips were attached to the cemented 
bar.

The relieved denture must be tried again to ensure 
enough space for bar with the connected clips and the 
rubber base impression material which blocked out 
the undercuts.Self-cured acrylic resin (Dough stage) 
placed in the relieved area in the fitting surface of the 
lower denture. The denture was inserted in the patient 
mouth. The patient was asked to bite with the maximum 
intercuspation then the denture was removed with the 
clips picked-up in the fitting surface of the lower denture.

Final occlusal adjustments were done using T-Scan 
device to ensure accurate distribution of the forces on 
the teeth for each group and dentures were delivered to 
the patients with the clips picked-up in the fitting surface 
of the lower denture and post insertion instructions were 
given to the patients.

Follow up visits were scheduled six, twelve months 
after performing the needed clinical and radiographic 
evaluation of the mini-implants.

Radiographic Evaluation: CBCT was done at 
the time of the mini-implant loading as base line image 
(zero), six months, and twelve months after mini-
implants loading.

The mini-implants were evaluated using the 
linear measurement system supplied by the cone beam 
computed tomography I CAT Vision
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Fig. (2): The MPR screen showing the mini-implant appearing clearly in both coronal and sagittal planes.

All the linear measurements were measured at the 
MPR screen (Multi-Planar reconstruction).

The mean values of all aspects (buccal, lingual, 
mesial and distal) were calculated.

Results were collected, tabulated, and statistically 
analyzed using one-way ANOVA of repeated measures 
for intragroup comparisons followed by bonferroni 

post hoc test and independent t-test for Intergroup 
comparisons to evaluate effect of different types of 
occlusion on the marginal bone loss around two splinted 
mini-implants retaining manbibular overdenture.

The significance level was set at P ≤0.05 within all 
tests. Statistical analysis was performed with IBM SPSS 

Statistics Version 25 for Windows.

Findings:

Crestal Bone Loss:

A-Intragroup Comparison:

Table (1): Mean and Standard deviation (SD) and p- values for differences in crestal bone loss (mm) values 
at different time intervals in each groups

Intervals
Crestal bone loss

Lingualized occlusion Monoplane occlusion 

Baseline-6 months 0.64±0.13B 0.72±0.09B

6 months-12 months 0.20±0.03C 0.22±0.05C

Baseline-12 months 0.84±0.14A 0.94±0.12A

p-value <0.001* <0.001*

Different superscript letters indicate a statistically 
significant difference within the same vertical column *; 
significant (p ≤ 0.05) ns; non-significant (p>0.05).

Table 1 showed that For both Lingualized and 
Monoplane occlusion groups,the results shows bone loss 
for each group. This decrease was statistically significant 

throughout the study period where the greatest decrease 
was found in baseline-12 months and the least was found 
in 6-12 months. However by using bonferroni post 
hoc test,there was a statistically significant difference 
between baseline-6 months and 6-12 months, between 
baseline-6 months and baseline-12 months, between 
6-12 months and baseline-12 months.
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B-Intergroup Comparison:

Table (2): Mean and Standard deviation (SD) and p- values for differences in crestal bone loss (mm) values 
at different time intervals between groups

Intervals
Crestal bone loss

p-value
Lingualized occlusion Monoplane occlusion 

Baseline-6 months 0.64±0.13 0.72±0.09 0.216ns

6 months-12 months 0.20±0.03 0.22±0.05 0.347ns

Baseline-12 months 0.84±0.14 0.94±0.12 0.182ns

*Significant (p ≤ 0.05) ns; non-significant (p>0.05)

Table 2 showed higher bone loss in group II 
(Monoplane occlusion groups) than group I(Lingualized 
occlusion group),However this difference was 
statistically insignificant throughout the study period.

Discussion
The patients were selected and examined to 

eliminate any factor or habit that may adversely affect 
the results. This was done using comprehensive medical 
history, clinical examination followed by the laboratory 
investigation. (6,7)

Mini-implant retained mandibular over-dentures 
present a simple and reliable solution for denture stability 
and retention problems.(8)

Two protective occlusal schemes were selected, 
the lingualized and the monoplane occlusion.,The 
lingualized occlusion provides mechanical freedom in 
centric which decrease horizontal (destructive) stresses 
and controls leverage induced by eccentric tooth 
contact. The second occlusal scheme was the monoplane 
occlusion, it can adapt to the slight discrepancies between 
centric relation and centric occlusion that usually occur 
due to processing errors of the acrylic resin denture base 
and settling of the denture after wear. (9)

Remounting techniques were carried out to assess 
and correct any occlusal discrepancies, which might lead 
to lateral forces on the implants.(10)

The selected implant was 2.5 mm in diameter, the 
width of the ridge in the proposed implant site was at 
least 4 mm measured by CBCT. From a biomechanical 
point of view, it is well documented that a residual 
plate that is less than 2 mm in thickness could have an 
adverse affect on bone stress levels and crestal bone 
maintenance. (11)

Bar attachment has been used to splint the two mini- 
implant in this study. Bar/Clip attachment helps with 
abutments splinting, offers high retention capacity and 
minimizes prosthesis movement during function. (12)

The linear measurements were done using a regular 
CBCT radiographic examination to evaluate the bone 
loss,the period of 6 months could be sufficient for a 
measurable bone loss around the mini- implants also, a 
whole period of 12 months could be used to evaluate the 
acceptable bone loss around the mini-implants. (13)

A significant decrease in the crestal bone height was 
observed during the follow-up periods around the mini- 
implants in both groups due to immediate bone reaction 
after insertion of the prosthesis beside healing process 
after the implant placement, progressive reduction of 
bone height till the end of the study period might be due 
to the cumulative effect of mechanical factors acting on 
the implants as loading and forces of mastication. (15)

The mean values of crestal bone loss in this study 
within the 12 months follow up period were in agreement 
with the success criteria within the accepted range to 
happen within the first year of implant placement.

The minimal bone loss values recorded in this study 
may be attributed to the type of occlusal schemes used 
(monoplane and lingualized) because they are both 
considered “non-traumatic protective” occlusal schemes.

The difference between the two groups was 
statistically insignificant due to the favorable force 
transmission offered by both occlusal schemes.

Both were considered successful in preserving the 
crestal bone around the mini-implants meanwhile at the 
end of the study period, The results show that the total 
bone loss was slightly higher in Monoplane group than 
in lingualized group.
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This may be attributed to increased cutting efficiency 
and less number of strokes to smash food which decrease 
load on the underlying supporting structures in dentures 
of lingualized group.(16)

Conclusion
In case of splinted mini-implants retaining 

mandibular overdenture, type of occlusion has no effect 
on the supporting structures.
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Abstract
Introduction: Gall bladder carcinoma is the most common biliary tract malignancy worldwide.1Aggressive 
biological nature of the tumor results in rapid spread of the tumor to adjoining vital structures since the 
GB is located in an anatomically busy area.1The tumor is thus, often unresectable at presentation.In this 
retrospective study we aimed to establish the overall rate of unsuspected gallbladder carcinoma in all 
cholecystectomy specimens in a tertiary care hospital in the eastern part of India.

Material and Method: In our study we have reviewed the clinical records of consecutive 731Cholecystectomy 
specimens during the last 5 Years (2014May-2019April) .A uniform procedure of history taking,physical 
examination, investigation and treatment adopted for all the patients.Diagnosis of Incidental gall bladder 
carcinoma was confirmed on microscopic examination. 

Results: During the last 5 years, 731 cholecystectomies were performed in this tertiary care hospital. Out 
of them 65.43% was from female population whereas 34.57% were from male. Median age of the patient 
population is around 55± 9.34 years.Most of the approaches were laparotomy.Evaluation of the all pathologic 
specimen revealed 74 cases of gall bladder carcinoma which comprises 10.12% of all the cholecystectomies 
done in that aforesaid period.

Conclusions: The findings of Incidental gall bladder carcinoma is a clinical problematic scenario which 
often misses the eye of a radiologist and comes as a histopathological surprise. Microscopical examination 
of all cholecystectomy specimen should be done because it is not only the gold standard diagnostic method 
but also reveals the occult malignancy at the earliest. 

Keywords:  Gall bladder carcinoma, Cholecystectomy, Incidental finding, Tertiary care hospital.

Introduction
 Gall bladder carcinoma is the most common 

biliary tract malignancy worldwide and manifests as 
either diffuse thickening of the GB wall or as a GB 
mass arising from the fundus, neck or body of the GB1. 
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The incidence of this malignancy is characterized by 
marked geographical and ethnic variations2. North, 
East, Northeast and Central India are among the high 
incidence areas for gallbladder in contrast to South and 
West India3.Its clinical presentation is often non-specific 
resulting in significant delay in diagnosis. It is either 
detected incidentally at the time of cholecystectomy or 
when it presents with complications due to local spread 
of the malignancy in the form of jaundice, hepatomegaly, 
ascites or duodenal obstruction4. Aggressive biological 
nature of the tumor results in rapid spread of the tumor 
to adjoining vital structures since the GB is located in 
an anatomically busy area5. The tumor is thus, often 
unresectable at presentation resulting in an overall dismal 
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prognosis in India6. The overall outcome of incidentally 
detected carcinoma gallbladder is a matter of debate in 
variousliteratures.

In this retrospective study we aimed to establish the 
overall rate of unsuspected gallbladder carcinoma in a 
tertiary care hospital in the eastern part of India. In our 
study we have evaluated all cholecystectomy specimens 
both from open & laparoscopic procedure in our hospital 
during the last 5 Years (2014-2019) and compared the 
data to those reported in literature.

Material and Method
In this retrospective study we have reviewed the 

clinical records of consecutive 731Cholecystectomy 
specimens during the last 5 Years (2014 May-2019 
April). Data has been collected according to patients 
belonged to both sexes having acute and chronic 
cholecystitis with frequent cholelithiasis for whom 
the diagnosis was done based on clinical ground and 
supported by ultrasonography. A uniform procedure 
of history taking,physical examination, investigation 
and treatment adopted for all the patients. Both open 
and laparoscopic procedures were included. From the 

collected data we retrivedseventy four (74) patients with 
unexpected gall bladder carcinoma.

Results
During the last 5 years, 731 cholecystectomies were 

performed for benign gall bladder disease in R.G.Kar 
Medical College & Hospital.65.43% was female 
whereas 34.57% were male. 

Most of the patients were in the age group of 50-60 
years. Median age of the patient population is around 
55± 9.34 years. Minimum age is 31 yrs where maximum 
age is 79 yrs with a range of 48yrs. 

Most of the approaches were laparotomy followed by 
elective laparoscopic approach followed by emergency 
open cholecystectomy. Evaluation of the all pathologic 
specimen revealed 74 cases of gall bladder carcinoma 
which comprises 10.12% of all the cholecystectomies. 
All the malignant neoplasmwere unsuspected 
preoperatively both by clinical and radiological ground. 
52 of the 74 patients diagnosed as having gallbladder 
carcinoma were female and the male: female ratio is 1:4.

Figure 1: Showing Sex Distribution
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Table 1: Shows Baseline Patient’s Character

Variable No. of Patients Percentage

Gender

Male 255 35%

Female 476 65%

Age Distribution

<40 Years 34 4.65%

40-50 Years 196 26.81%

51-60 Years 376 51.43%

61-70 Years 101 13.81%

>70 Years 24 3.28%

Figure 2: Shows Male Female Distribution According to Age of All Patients at Baseline

Discussion
De stoll in 1771 the first to report gall bladder 

carcinoma. Although the entity is quite rare it is the 
most common billiary tract malignancy and usually 
discovered accidentally6. 

The overall prognosis of patients with gall bladder 
carcinoma is poor and fatal when it is unresectable. The 
concern whether routine histopathological examination 
is needed for all cholecystectomy specimens done for 
benign gallbladder diseases is still debatable. The Royal 

College of Pathologists suggests a histopathological 
examination of all cholecystectomy specimens as IGBC 
can be easily missed out7.

Jha et al. shoed that out ofthe 4800 cholecystectomy 
specimens retrieved, diagnosis of Incidental gallbladder 
carcinoma was rendered in twenty cases (0.41%). 
Mean patient age was 50.65 years with a female 
preponderance8.

Shrestha R et al. showed that there were 22 
cases of primary gall bladder carcinoma out of 668 
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cholecystectomy cases in a span of 5 years with a 
incidence of 3.3% and was commonly found in female 
at 7th decade of their life9.

Gall bladder carcinoma is diagnosed pathologically 
in 0.15-8% cholecystectomy specimens in different 
reported series. The prognosis of the patients in whom 
it is diagnosed preoperatively is very poor. Most 
of the patients were diagnosed microscopically in 
operated specimen. Theoretically this group carries best 
prognosis10. 

It is important to know preoperatively whether 
surgeon is dealing with gall bladder carcinoma, as 
this will lead to more radical preoperative evaluation 
and surgery. Endoscopic ultrasound might be of help. 
Suspicion of malignancy rises when sonography displays 
large polyps (45% risk of gallbladder carcinoma for a 
polyp>15 mm) or a porcelain gallbladder11.

Over the past decade considerable progress has 
been made in several fields relating to the diagnosis 
and treatment of gall bladder cancer. The increase in 
the number of cholecystectomies being carried out 
has resulted in more carcinomas being discovered 
incidentally, and at an early and treatable stage12.

In our retrospective study the frequency of gall 
bladder carcinoma is 10.12% which is higher than the 
western countries.

In our study the age of carcinoma gall bladder 
occurs commonly closes corresponds to the age group 
of different study.

In Indian population the median age at presentation 
is 51 years with a median range of 50-60 years.

In our study, Most of the patients were in the 
age group of 50-60 years. Median age of the patient 
population is around 55± 9.34 years. Minimum age is 31 
yrs where maximum age is 69 yrs with a range of 38 yrs.

Gall bladder carcinoma is most common in female. 
According to Globocan 2018 the ASR per 1 lakh 
population for male is to female ratio is 1.6:2.515. 

In our study the male, female ratio is 1:4 which is a 
bit higher but it is close to different international studies.

The gall bladder malignancy does not have typical 
clinical feature and it is usual presentation mimics that 
of benign gall bladder disease.

Pain is the most prevalent symptom as described by 
WaneboHJ (50%) and Koo (80%)15.

In our study, Most of the patients present with pain 
(65%) and other symptoms are nausea and vomiting. 
The most common signs are tenderness in right 
hypocondrium, palpable mass and jaundice.

Ultrasonography performed the entire patients. The 
thickened gall bladder wall detected in 79 patients and 
dilated common bile duct found in 14 patients. None of 
the cases suspected for malignancy. So ultrasonography 
is not a good diagnostic tool for detecting gall bladder 
malignancy.

Laparotomy and biopsy is the good option and 
diagnostic accuracy is around 100%.

Conclusion
The unexpected incidental gall bladder carcinoma 

in our series is 10.12%. Pre operativeultra sonography 
missed the diagnosis often and laid the physician in a 
therapeutic dilemma. 

Therefore, all the gall bladder specimens should be 
submitted for microscopic evaluation.

The increase in the number of cholecystectomies 
being carried out has resulted in more carcinomas 
being discovered incidentally, and at an early and 
treatable stage. For in-situ- and T1a-tumours a simple 
cholecystectomy can be performed resulting in favorable 
10-year survival. For T1b- and T2-tumours an additional 
resection is indicated, resulting in 5-year survival rates 
of 55-90%. For T3-tumours, only those patients without 
metastatic disease will benefit from an additional 
resection12.

Once the patient presents with symptoms of acute 
and chronic cholecystitis, should be encouraged to 
have laparotomy with cholecystectomy or radical 
cholecystectomy according to per operative view 
particularly in this demographic location and eventually 
gall bladder specimen should be sent for histopathological 
examination.

Ethical Clearance: As it is a retrospective study, no 
Ethical clearence needed as per our institutional protocol

Source of Funding: Self. 

Conflict of Interest: Nil.



484 Indian Journal of Public Health Research & Development, April-June 2021, Vol. 12, No. 2

References
1.	 Wistuba II, Gazdar AF. Gallbladder cancer: lessons 

from a rare tumour. Nat Rev Cancer 2004;4:695-
706. [Crossref] [PubMed]

2.	 Randi G, Franceschi S, La Vecchia C. Gallbladder 
cancer worldwide: geographical distribution and 
risk factors. Int J Cancer 2006;118:1591-602. 
[Crossref] [PubMed]

3.	 Mhatre SS, Nagrani RT, Budukh A, et al. Place of 
birth and risk of gallbladder cancer in India. Indian 
J Cancer 2016;53:304. [Crossref] [PubMed]

4.	 Batra Y, Pal S, Dutta U, et al. Gallbladder cancer 
in India: A dismal picture. J Gastroenterol Hepatol 
2005;20:309-14. [Crossref] [PubMed]

5.	 Dutta U. Gallbladder cancer: Can newer insights 
improve the outcome?: Gallbladder cancer: Newer 
insights. J Gastroenterol Hepatol 2012;27:642-53. 
[Crossref] [PubMed]

6.	 STROHL EL, DIFFENBAUGH WG. Carcinoma of 
the Gall Bladder. AMA Arch Surg. 1955;70(5):772-
781. doi:10.1001/archsurg.1955.01270110144020

7.	 Howat A, Boyd K, Jeffrey M, Lessells A, 
Shepherd NA, McCluggage G. Histopathology and 
cytopathology of limited or no clinical value. The 
Royal College of Pathologists. 2005;2.

8.	 Jha V, Sharma P, Mandal KA. Incidental gallbladder 
carcinoma: Utility of histopathological evaluation 
of routine cholecystectomy specimens. South Asian 
J Cancer. 2018; 7(1):21-23. doi:10.4103/2278-
330X.226802.

9.	 Shrestha R, Tiwari M, Ranabhat SK, Aryal G, 
Rauniyar SK, Shrestha HG. Incidental gallbladder 
carcinoma: value of routine histological examination 
of cholecystectomy specimens. Nepal Med Coll J. 
2010 Jun;12(2):90-4. PMID: 21222405.

10.	 Contini, S., Dalla Valle, R. & Zinicola, R. 
Unexpected gallbladder cancer after laparoscopic 
cholecystectomy. SurgEndosc 13, 264–267(1999).
https://doi.org/10.1007/s004649900959.

11.	 Inui K, Nakazawa S. [Diagnosis of depth of invasion 
of gallbladder carcinoma with endosonography]. 
Nihon Geka Gakkai Zasshi. 1998 Oct;99(10):696-
9. Japanese. PMID: 9866833.

12.	 van der Hoeven J, Busch O, Bijnen C, Gouma 
D, van Gulik T. Diagnostiekenbehandeling 
van het galblaascarcinoom [Diagnosis and 
treatment of carcinoma of the gall bladder]. Ned 
TijdschrGeneeskd. 2010;154:A355. Dutch. PMID: 
20356434.

13.	 Global Cancer Observatory (http://gco.iarc.fr/)© 
International Agency for Research on Cancer 2020.

14.	 Castle WN, Wanebo HJ, Fechner RE. Carcinoma 
of the Gallbladder and Cholecystostomy. 
ArchSurg. 1982;117(7):946-948. doi:10.1001/
archsurg.1982.01380310056013.

15.	 Koo j.,WongJ.,ChengF.C.,Ong G.B- Carcinoma of 
the gallbladder. British Journal of Surgery, 68(3), 
161–165 _ 10.1002_bjs.1800680307.



Indian Journal of Public Health Research & Development, April-June 2021, Vol. 12, No. 2 485

An Evaluation of the Measles Rubella Mass Vaccination 
Program in Schools of Meerut Cantonment 2018 and 

Assessment of Parents KAP towards Program

HM Kasi Viswanath1, Dennis Abraham2, Vijay Kumar Uthakalla3

1Grades Specialist, Station Health Organization, Meerut Cantonment, 2Senior Advisor, MD Community Medicine, 
Bareilly, 3Professor of Community Medicine, Asram Medical College, Eluru-A.P.

Abstract
Background: Measles Rubella campaign is global effort to eliminate measles and control of rubella by 
vaccinating to children of 9 months to below 15 years of age group. The purpose of this study is to estimate 
the post campaign level of MR vaccination coverage carried out in Meerut cantonment (2018-19) and to 
study how the patterns of personal attitudes of mothers are linked to the decision making process for MR 
vaccination.

Methodology: Cross sectional study carried out in 27 schools with target population of 30950, initially 
consent for vaccination with few demographic details has been distributed to parents through school 
administration, based on responses classified three groups, group 1 positive attitude, group 2 fearful attitude 
and group 3 critical attitude further we used Latent class analysis and for the subgroups 5% of group 2 
and group 3 participant groups multinomial logistic regression analysis used for finding the strength of 
association and descriptive statistics, mean, median and percentages are applied in the analysis.

Results: Target reached 89.9% and missed opportunity 10.10%, LCA Biggest group are with fearful attitude 
followed with positive and critical. Odds ratio of all variables calculated.

Conclusion: Media communication has to reach in population to all religion groups of people explaining 
to social media rumors and monitoring by doctors directly increase the acceptance and vaccination rates.
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Introduction
Measles is a highly contagious viral disease. It 

remains an important cause of death among young 
children globally and congenital rubella syndrome 
(CRS) responsible for irreversible birth defects. After 
the success of making South East Asian Region (SEAR) 
polio-free, the World Health Organization (WHO) has 

geared up its focus toward elimination of other vaccine-
preventable diseases like Measles and Rubella. Some 
of the important changes are replacing the two doses 
of measles vaccination with measles-rubella (MR) 
vaccination and mass immunization of children with the 
age group of 9 months to 15 years with MR vaccine.

Measles remains a significant cause of morbidity and 
mortality worldwide. Of the estimated 1,22,000 global 
measles deaths in 2012, 43% occurred in the South-East 
Asia Region and India alone accounted for 14%.. The 
importance of measles prevention and control to the 
achievement of MDG 4 (Millennium Development Goal) 
is reflected in the key indicator of measles immunization 
coverage as a measure of progress towards this MDG(1).

DOI Number: 10.37506/ijphrd.v12i2.14180
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Current and recently circulating measles genotypes 
appear to be primarily D5 in Myanmar and Thailand, 
D8 in Bangladesh, India and Nepal and D9 in Indonesia 
and Myanmar. In addition, D4 (commonly associated 
with Europe) has been identified in India and Nepal, 
D7 in India. G2 in Indonesia and Thailand and G3 in 
Indonesia. It is important to note that specimens for 
virus detection are collected rarely during measles and 
rubella outbreaks and the actual genotype distribution is 
therefore unknown. Although rubella is a mild disease, 
rubella infection during early pregnancy can severely 
affect the fetus, resulting in spontaneous abortion, 
stillbirth or an infant born with a combination of birth 
defects known as CRS (Congenital Rubella Syndrome). 
In 2010, an estimated number of 103 000 infants with 
CRS were born globally, of which 46% were in the 
South-East Asia Region. As for rubella, the number 
of reported rubella cases was 6670 in 2012 and 9405 
in 2013. Most cases were reported from Bangladesh 
(3034), India (2568), Indonesia (2456), Nepal (755) 
and Thailand (539) in 2013. Rubella genotypes include 
2B in Bangladesh, India, Nepal and Sri Lanka and 1E 
in Sri Lanka. Elimination of measles will contribute to 
achieving Sustainable Development Goal’s target 3.2 
which, among others, aims to end preventable deaths of 
newborns and children under five years of age by 2030(2).

The first phase of measles-rubella vaccination 
campaign has been successfully completed during 
February 2017 in five states, namely, Tamil Nadu, 
Karnataka, Goa, Lakshadweep and Puducherry. More 
than 3.3 crore children were vaccinated, reaching out 
to 97% of the intended age group. The campaign was 
carried out in schools, community centres and health 
facilities. The next round was taken up in 8 states/UTs 
(Andhra Pradesh, Chandigarh, Dadra & Nagar Haveli, 
Daman & Diu, Himachal Pradesh, Kerala, Telangana 
and Uttarakhand) during August 2017, aiming to cover 
3.4 crore children. Since the launch in 2017, the MRV 
campaign has covered nearly 20 crore children in 30 
states and Union Territories (3).

The Measles-Rubella campaign is a part of global 
efforts to reduce illness and deaths due to measles 
and rubella/CRS (congenital rubella syndrome) in the 
country. Measles immunization directly contributes 
to the reduction of under-five child mortality and in 
combination with rubella vaccine. It will control rubella 
and prevent CRS. A MR campaign refers to a mass 
vaccination campaign organized to introduce a MR 
vaccine. MR vaccination campaign targets a wide age 

group of children (9 months to <15 years). The target 
age group depends on the susceptibility profile of the 
population. During the introduction campaign, all 
children in the target age group receive an additional 
dose of the vaccine, regardless of previous vaccination 
status or history of illness(4).

There is no structured communications strategy 
at regional and country levels and vaccine hesitancy 
observed recently in India and Indonesia during wide-age 
MR campaigns posed unique challenges. Appropriate 
advocacy and program communication strategies and 
tools are critical to furthering MR efforts and prevent 
vaccine resistance and vaccine hesitancy issues(5). In 
view of elimination of Measles and Rubella our study 
focused on hesitancy issues, which helps in future for 
mass campaigns supplementary immunization activities 
especially in schools.

Methodology
It is a population based cross sectional study 

conducted in Meerut cantonment. With total 27 schools 
with target population of 30950 school children from 
class nursery to 10th standard. Consent form has been 
distributed to mothers 20 days prior to the vaccination 
programme through schools. Consent form consists of 
demographic variables as mentioned in Table-1

Based on responses classified three groups, group 
1 positive attitude (Parents submitted consent form in 
< 4 days), group 2 fearful attitude (Parents submitted 
consent form in 5 to 7 days) and group 3 critical attitude 
(Parents submitted consent form > 7 days) further we 
used Latent class analysis for the subgroups 5% of group 
2 and group 3 participants. After 10 days, questionnaires 
have been distributed proportionately to 5% of group 2 
(Fearful attitude) and group 3 (Critical attitude) groups 
to assess the knowledge on vaccination programme after 
consent for participation. Questionnaire consists of 6 
set of questions asked on 5 point Likert scale. Group 
1 positive attitude excluded to avoid bias. Microsoft 
Excel utilised for evaluation of vaccination programme 
and Statistical software SPSS 21.0 used for analysis the 
data. Multinomial Logistic Regression Analysis (MRA) 
and descriptive statistics applied to generalise logistic to 
multiclass variables. The outcome of analysis measure 
the participant’s attitude with demographic variables. 
Participant groups coded as 1, 2 and 3 and critical 
attitude group i.e Code 3 took as reference category 
in multinomial logistic regression analysis to compare 
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with positive and fearful attitude. Odds ratios and 95% 
confidence interval (CI) are presented for all variables. 
To assess the Knowledge of respondents regarding to 5 
Point Likert scale, Mean and Median calculated.

Results
Total target population in the cantonment 32054 

(School children: 30950, Outreach areas: 795, 
Construction sites: 309), total children vaccinated 28904 
(93.38%). Particularly numbers of school children alone 

immunized successfully with MR vaccine are 27824 
out of 30950 (89.89%). The LCA presented three class 
of parents, the groups labelled as per there time based 
response. The highest group are those having fearful 
attitudes n= 12071 (39%), followed with positive attitude 
n=9904 (32%) and critical attitude n=8975 (29%).Fig 1

Analysis performed on 7 variables includes parental 
attitudes comparing each variable with all subgroups 
and there odds ratio. The knowledge pattern measured 
among 5% sample of Fearful and critical attitude group.

32%

39%

29%

Respondents

Positive attitude

Fearful attitude

Critical attitude

Fig 1. Participants Attitude towards Vaccination

Age Variable (Table - 1 and 2): Most of the age interval group to be 31-35 (46%),Fig 2 the age interval 
analysed and compared group wise taking critical group as reference and there Odds ratio also measured.
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Fig 2. Age Distribution of the participants
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Positive attitude group: P value is not significant 
and Odds ratio <1 which suggests as the age interval 
increases chances to be more in critical attitude group. 
Fearful attitude group: P value is not significant and 
Odds ratio>1 suggests as the age increases less like to be 
under Critical attitude group.

Religion variable (Table - 1 and 2): Most 
respondents belonging to Hindu (76.05%) followed with 
Muslim and Christian religion.

Positive attitude group: P value is not significant 
and Hindu religion less likely to be under critical attitude 
group. Fearful attitude group: P value is not significant 
and Hindu and Christian religion less likely fall under 
Critical attitude group.

No of Children in Family (Table - 1 and 2): The 
majority of the respondent families has single child in 
there family and odds ratio assessed with positive and 
fearful attitude. In both attitude groups P value not 
significant but Odds ratio suggests as no of children 
increases less likely to fall under critical attitude group.

Education (Table - 1 and 2): Majority of the 
education level of our respondents belongs to the below 
matriculation level. P Value is significant in both groups 
(Positive and Fearful) and Odds ratio suggests as low 
education level participants likely to fall under critical 
group.

Employment (Table - 1 and 2): 99.95% of 
respondents are belonging home maker compared with 
employed group. P value is significant but odds ratio 
suggests homemakers likely to fall under critical attitude.

Vaccination card status (Table - 1 and 2): 51.81% 
of the respondents doesn’t have vaccination cards of 
the children’s. P Value is not significant in both groups 
but Odds ratio suggests availability (maintenance) of 
vaccination card with parents less likely to fall under 
category of Critical attitude.

Source of information about immunization 
programme in the school (Table - 1 and 2): Majority 
of the source about immunization programme is 
received after consent form followed with other sources 
like media, family, friends, hospitals etc.,. P Value is not 
significant for both sources of information among fearful 
group but odds ratio of source of media shows very high 
number which suggests more the media awareness less 
likely to be critical attitude. P value of fearful group is 
significant for source of information through consent 
form and odds ratio for all source of information is <1 
likely to be fall under critical attitude.

An assessment of Knowledge: (Table 3 and 4)

Fearful attitude: The mean values range from 2.15-
4.77 and the median score ranged from 2-5

Critical attitude: The mean values range from 2.28-
4.99 and the median score ranged from 2-5

Respondents justified the delay due to fear of vaccine 
harm and non-availability of parents during injectable 
vaccination in schools. Whereas positive signs towards 
the Doctor monitoring for campaign having child best 
interest may have been increased acceptance rate and 
encouragement to government programmes for future 
generation.

Table 1: Attitudes towards vaccination

Characteristics of Respondents
Attitude Odds ratio for Positive attitude and Critical 

attitude as reference

Group 1 
Positive

Group 2 
Fearful

Group 3 
Critical Total β P value OR 95% CI

Age

20-25 928 1238 1548 3714 -1.204 0.288 0.3 0.33-2.763

26-30 2785 4024 3714 10523 -.894 .360 .409 0.060-2.764

31-35 4952 5881 3404 14237 -.223 .815 .800 0.123-5.202

>35 1238 929 309 2476 - - 1 -

Total 9904 12071 8975 30950 - - - -

Religion

Hindu 8022 9053 6462 23537 .223 .831 1.250 0.162 - 9.674

Muslim 1188 2293 1974 5455 -.405 .733 .667 0.065 - 6.871

Christian 693 724 539 1956 - - 1 -

Total 9904 12071 8975 30950 - - - -
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Characteristics of Respondents
Attitude Odds ratio for Positive attitude and Critical 

attitude as reference

Group 1 
Positive

Group 2 
Fearful

Group 3 
Critical Total β P value OR 95% CI

No Of Children

1 7329 8208 5959 21496 .875 .488 2.400 0.202- 28.451

2 2179 3259 2369 7807 .693 .604 2.000 0.146- 27.447

> or = 3 1.28%-
396 603 646 1645 - - 1 -

Total 9904 12071 8975 30950 - - - -

Education

Below the Matriculation 3863 7484 7001 18348 17.875 .000 0.001 0.001 - 0.001

Matriculation 5546 4346 1930 11822 -16.13 .000 0.001 0.00 - 0.001

Degree and Above 495 241 45 781 - - 1 -

Total 9904 12071 8975 30950 - - - -

Employment

Home Maker 9834 12024 8965 30823 -15.21 .991 0.0001 0.000-0.0001

Employed 70 47 10 127 - - 1 -

Total 9904 12071 8975 30950 - - - -

Vaccination 
Card Status

Available 6339 5794 2782 14915 1.445 .008 4.242 1.451- 12.40

Not Available 3565 6277 6193 16.35 - - 1 -

Total 9904 12071 8975 30950 - - - -

Source of 
Information 
about 
Immunization 
Program in 
School

Through this Consent 
Form 9607 11467 8706 29780 -.032 1.000 .969 0.001 - 0.002

Media 198 483 178 859 16.292 .998 11897297 -

Others (Friends, 
Neighbours, Hospitals) 99 121 90 310 - - 1 -

Total 9904 12071 8975 30950 - - - -

Table 2: Attitudes towards vaccination

Characteristics of Respondents
Attitude Odds ratio for Fearful attitude and Critical 

attitude as reference

Group 1 
Positive

Group 2 
Fearful

Group 3 
Critical Total β P value OR 95% CI

Age

20-25 928 1238 1548 3714 -.629 .58 .530 0.057- 4.91

26-30 2785 4024 3714 10523 -.238 .812 .788 0.111-5.600

31-35 4952 5881 3404 14237 .288 .772 1.333 0.191- 9.311

>35 1238 929 309 2476 - - 1 -

Total 9904 12071 8975 30950 - - - -

Religion

Hindu 8022 9053 6462 23537 .438 .674 1.550 0.202-11.91

Muslim 1188 2293 1974 5455 .288 .800 1.333 0.144-12.36

Christian 693 724 539 1956 - - 1 -

Total 9904 12071 8975 30950 - - - -

No Of Children

1 7329 8208 5959 21496 .262 .801 1.300 0.168-10.05

2 2179 3259 2369 7807 .452 .684 1.571 0.178-13.86

> or = 3 1.28% - 
396 603 646 1645 - - 1 -

Total 9904 12071 8975 30950 - - - -
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Characteristics of Respondents
Attitude Odds ratio for Fearful attitude and Critical 

attitude as reference

Group 1 
Positive

Group 2 
Fearful

Group 3 
Critical Total β P value OR 95% CI

Education

Below The Matriculation 3863 7484 7001 18348 -16.488 .000 0.0006 0.001-0.001

Matriculation 5546 4346 1930 11822 -15.684 .000 0.001 0.001-0.001

Degree And Above 495 241 45 781 - - 1 -

Total 9904 12071 8975 30950 - - - -

Employment

Home Maker 9834 12024 8965 30823 .000 .000 1 1.00- 1.00

Employed 70 47 10 127 - - 1 -

Total 9904 12071 8975 30950 - - - -

Vaccination 
Card Status

Available 6339 5794 2782 14915 .747 .146 2.111 0.772- 5.77

Not Available 3565 6277 6193 16.35 - - 1 -

Total 9904 12071 8975 30950 - - - -

Source of 
Information 
about 
Immunization 
Program in 
School

Through This Consent 
Form 9607 11467 8706 29780 -17.763 0 0.0001 0.001- .002

Media 198 483 178 859 -.924 1.000 .397 0.001- .002

Others (Friends, 
Neighbours, Hospitals) 99 121 90 310 - - 1 -

Total 9904 12071 8975 30950 - - - -

Table 3: 5% in Group 2 Fearful Attitude Participants Responses in Likert Point Scale

Items
Frequency (n=603)

F4+F5 Mean Median
1 2 3 4 5

1.	� Does Measles and Rubella diseases lead to 
death 30(5%) 54(9%) 97(16%) 151(25%) 271(45%) 422(70%) 3.96 4

2.	� Does this vaccine gives protection against 
these diseases 30(5%) 48(8%) 121(20%) 205(34%) 199(33%) 404(67%) 3.82 4

3.	� Vaccine will not harm at any cost 175(29%) 253(42%) 109(18%) 42(7%) 24(4%) 66(11%) 2.15 2

4.	� Do you think parents not required beside 
children for vaccination programme in 
schools

181(30%) 271(45%) 24(4%) 91(15%) 36(6%) 127(21%) 2.22 2

5.	� Do you think SIA (School immunization 
activities) will encourage and support govt. 
to initiate many health related programmes 
for future generations

13(2%) 6(1%) 36(6%) 96(16%) 452(75%) 548(91%) 4.61 5

6.	� Do you think Doctors in charge of 
vaccinations have Childs best interest at 
heart

6(1%) 7(1%) 12(2%) 72(12%) 506(84%) 578(96%) 4.77 5

*f4+5: frequency (f4+5) of participants who selected agree or strongly agree regarding the 6 characteristics in Likert point scale. 
*5=Strongly Agree, 4=Agree, 3=Neutral, 2=Disagree and 1=Strongly Disagree. *n=Number of participants.

Table 4: 5% in Group 3 Critical Attitude Participants Responses in Likert Point Scale

Items
Frequency (n=450)

F4+F5 Mean Median
1 2 3 4 5

1.	� Does Measles and Rubella diseases lead to 
death 36(8%) 22(5%) 135(30%) 95(21%) 162(36%) 257(57%) 3.72 4

2.	� Does this vaccine gives protection against 
these diseases 18(4%) 86(19%) 121(27%) 126(28%) 99(22%) 225(50%) 3.45 4
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Items
Frequency (n=450)

F4+F5 Mean Median
1 2 3 4 5

3.	� Vaccine will not harm at any cost 148(33%) 131(29%) 99(22%) 41(9%) 31(7%) 72(16%) 2.28 2

4.	� Do you think parents not required beside 
children for vaccination programme in 
schools

144(32%) 135(30%) 99(22%) 41(9%) 31(7%) 72(16%) 2.29 2

5.	� Do you think SIA (School immunization 
activities) will encourage and support govt. 
to initiate many health related programmes 
for future generations.

22(5%) 18(4%) 36(8%) 68(15%) 306(68%) 374(83%) 4.37 4

6.	� Do you think Doctors in charge of 
vaccinations have Childs best interest at 
heart

0 45(1%) 13(3%) 45(10%) 387(86%) 432(96%) 4.99 5

*f4+5: frequency (f4+5) of participants who selected agree or strongly agree regarding the 6 characteristics in Likert point scale. 
*5=Strongly Agree, 4=Agree, 3=Neutral, 2=Disagree and 1=Strongly Disagree. *n=Number of participants.

Discussion
Joint effort of District immunization officer 

of Meerut, Station health organization of Meerut 
cantonment and Principals of all schools a realistic 
achievement has been accomplished in organising 
mass Measles Rubella immunization programme. The 
key success of campaign is appropriate micro and 
macro planning. Various painting, poem competitions 
in schools before and after vaccinations has become 
interesting ingredient for success along with additional 
surveillance, IEC activities etc.

Comparison with similar campaigns conducted 
nationally and internationally: Demographic 
variables like literacy and religion associated with non-
immunization in study carry out Canton of Aargau, 
Switzerland(6), similarly MMR immunization carried 
out in Bhutan(7). Parents hesitance to immunization is 
due to overlook of vaccination card and not aware of 
proper vaccination schedule(8). Higher proportion of 
employed mothers able to show fully immunization to 
their children due to better understanding of importance 
of elimination of diseases(9).Another review of study 
carried out Pune suggests mass media campaign and 
continuous IEC strategies increases the knowledge 
quotient among women and school children which will 
contribute in long term foe better healthy society(10).

Conclusion
The perception of the mother is clearly emblematic 

and accepted the supervision of doctor for mass 
injectable immunization campaign in schools, conjointly 
further shown response to bring many such campaigns 

in future for upcoming generations. These campaigns 
not only prevent the killer diseases also easy to achieve 
the elimination which is evident after success of making 
country polio free and also reducing the disease burden 
against diphtheria, pneumonia, diarrhoea and many 
other vaccine preventable diseases.
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Abstract
Background: Yoga is a form of alternative medicine, which aims for an overall physical, mental, and 
spiritual health. Several benefits of yoga in terms of disease prevention have been well documented in 
literature. However, there is a lack in the studies relating to its prevalence, especially in the Indian scenario. 
Here we aimed to decipher the prevalence of yoga practice in the Kolhapur population.

Method: A survey was conducted on 5003 residents of Kolhapur. The survey was designed to evaluate the 
knowledge and practice of yoga in the respondents. Socio-demographic variables were presented by MS-
Excel. Logistic regression was performed by R-studio 1.2.5001.

Results: Most of the yoga users were between 40-49 years. The primary occupation of most of them was 
service. Men were more likely to practice yoga, as compared to females (OR-0.29, P<0.05). Also, older 
(OR-1., P<0.5) and retired people (OR-1.8, P<0.05) were more like to practice yoga. Yoga was also shown 
to be mostly practiced among people of higher economic status as opposed to people with low economic 
status.

Conclusion: This is the first study on the prevalence of yoga practice in Kolhapur population. Results depict 
that a considerable number of people knew about yoga, but only a few of them practiced it. Additional 
studies are thus required for a better deduction of yoga prevalence.

Keywords:  Age, gender, Yoga, integrative medicine, therapy.

Introduction
Yoga is a form of therapy that aims to improve 

overall physical, mental and spiritual health. It is believed 
to have originated in India about 2000-3000 years ago.[1] 
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It includes several practices, most important ones being 
postures (asanas), breathing exercises (pranayama) 
and meditation (Dhyana).[2] It is now being globally 
recognized as an alternative form of medicine, known as 
integrative medicine therapy.[3,4,5]

There is increasing evidence on the use of yoga 
for the prevention and cure of various types of 
medical conditions. The therapeutic effects of yoga 
on physical disorders like pain and arthritis have been 
suggested.[6,7] Similarly, yoga has also found positive 
impact on a variety of metabolic and lifestyle disorders 
like diabetes mellitus, cardiovascular disorders, asthma, 
and cancer.[8,9,10,11,12,14] Furthermore, yoga has also 
been shown to be beneficial in various psychological 
disorders like anxiety, depression and cognition.[15,16,17]
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While there have been several studies reporting 
the usefulness of yoga in improving the quality of life 
of people in general and providing relief in different 
medical conditions, studies relating to the prevalence of 
yoga are scanty, especially in the Indian population.[6,4] 
Despite its origin and practice in India since centuries, an 
accurate data regarding the practice of yoga and its types 
is lacking. Therefore, a detailed knowledge of current 
prevalence, patterns and other variables associated with 
yoga is required.

The purpose of the current study is to determine 
the prevalence of yoga practitioners in the Kolhapur 
district of Maharashtra and draw possible associations 
between the various socio-demographic variables and 
yoga practice.

Materials and Method
This was a descriptive study conducted in the 

Kolhapur city of Maharashtra, India. Preliminary data 
on the population of the district was extracted from 2011 
census and sample size was calculated as per the formula 
of Yamane i.e sample size (n) =N/1+Ne2, where N is the 
population size, and e is the margin of error. Here, N= 
549000, e=1.46 and n was calculated to be 4652. Based 
on the calculation, the study involved 5003 participants 
from 18-85 years.

A questionnaire comprising of the sociodemographic 
parameters and yoga practice among the participants 
was designed by an art of living international yoga 
teacher following literature survey of similar studies. It 
was validated by piloting the questionnaire among 55 
patients at a yoga center in the city, following which the 
main study was conducted. The responses were recorded 
and analysed. Descriptive analysis was performed by 
MS-Excel. Association between variables (Odds Ratio 
at Confidence Interval 95 %) was calculated by logistic 
regression in R studio version 1.2.5001. P value <0.05 
was considered as significant. Data is presented in 
frequencies and percentage.

Results
The mean age of the respondents was 44 ± 11.86 

ranging from 18-85 years. They were predominantly 
male (n= 3721, 74.37 %), while females were 25.62% 
(n=1282). While 2730 (54.74 %) reported that they had 
knowledge about yoga, there were only 934 (19 %) who 
practiced it regularly. In general, people over the age of 
30 were more likely to practice yoga, with the maximum 

number of practitioners in the age group of 40-49 
(n=293, 5.86%), followed by age groups <30 (n=183, 
3.66%), 50-59 (n=169, 3.38%), 30-39 (n=143, 2.86%), 
60-69 (n=92, 1.84%) and >70 n=54, 1.08%).

Most of the respondents (n=4006) were in the orange 
color ration card slab (i.e. 15000-100000 INR/annum), 
among which, only 598 practiced yoga, followed by 908 
respondents in white color slab, >100000 INR/annum), 
among which 291 (5.82 %) were yoga users. Likewise, 
most respondents in the survey were engaged in service, 
(n=2016, 40.30 %), among which 243 (4.86 %) practiced 
yoga, followed by people engaged in business, (n=1036) 
among 174 i.e. 3.48% practiced yoga, respectively. There 
were 299 (5.98%) housewives, 97 (1.94 %) students, 
71 (1.42%) retired people who practiced yoga in the 
studied population. There were 1028 respondents who 
had hypertension and 317 who suffered from diabetes 
mellitus (DM). Among the respondents, who suffered 
from hypertension, only 3.89 % (n= 195) practiced yoga. 
Similarly, among the respondents who had diabetes, 
only 1.33 % (n=67) practiced yoga regularly.

Association between the number of people who 
practiced yoga and gender revealed that males were 
more likely to practice yoga regularly, as compared to 
females. Likewise, people who were engaged in business 
(OR=1.9, CI 95%, P<0.05) were more likely to practice 
yoga, followed by retired respondents (OR=1.8, CI 95%, 
P<0.05) and housewives. Furthermore, economically 
sound people were more likely to practice yoga than 
those belonging to economically weaker sections as 
described in Table-1.

Among the people who practiced yoga regularly, 
pranayama was the most common form of yoga 
performed. Other important forms of yoga, practiced 
among the respondents were asanas, meditation and 
surya namaskar. Most people practicing yoga did a 
combination of forms like pranayama with asanas or 
pranayama with meditation. A representation of the 
different yoga forms practiced has been given in Figure 
1. An overwhelming 79% of respondents who practiced 
yoga regularly identified that yoga had positive effects 
on both their physical and mental health. Few of them 
(14%) also opined for the spiritual health benefits of 
yoga.

Discussion
Originating from India, yoga has found is its 

importance around the world, primarily because of its 
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far-reaching effects on the human health and mind.[6,7] 
The positive health benefits of yoga have now been 
globally recognized. Despite its benefits, there are only a 
handful of studies highlighting its prevalence, especially 
in India.[8] The lack of data on prevalence of yoga in the 
Indian population, necessitates the need for more studies 
in order to generate a consensus about yoga practice and 
awareness about its benefits.

A recent U.S. based study showed an increase 
of about ten times increase in the yoga mentions in 
the electronic health record, over a 10-year period, 
indicating the growing use of yoga globally.[9] Similarly, 
a survey by the National Center for Health Statistics 
(NCHS), U.S.A reported increase in the yoga practice as 
one of the largest increases among complementary and 
alternative therapies from the 2002 to 2007 i.e. 5.1 % to 
6.1% .[10,11]

Males were more likely to practice yoga than females. 
This is in close agreement with a cross-sectional study 
conducted in north India.[12] However, it is in contrast 
to most previous studies conducted in other countries.
[4,13,5,10,14] A gender difference in the perceived benefits 
of yoga have also been reported in a recent study.[15] In 
the Kolhapur population, retired people, housewives, 
people engaged in business were more likely to practice 
yoga. The main barrier to yoga practice reported 
were time and occupational commitments, which 
corroborates to why retired people, housewives and 
people engaged in business are more likely to practice 
yoga, than students or the ones engaged in service.[14, 16] 

Yoga has been shown to provide beneficial outcomes in 
the elderly. A recent review endorsed that yoga could 
be used as an intervention in providing physical, mental 
and emotional well-being to the elderly population, 

thereby enhancing their quality of life.[17] Higher earners 
were more likely to practice yoga. This is in line with 
a previous US based prevalence study, who also found 
that economically sound people were more likely to 
practice yoga regularly.[4] The respondents practising 
yoga endorsed it for general wellness as well as a therapy 
in diseases. They also acknowledged the physical and 
mental benefits of it. The mental benefits of meditation, 
a form of yoga in curbing anxiety, depression and stress 
has been well documented.[18]

It was indicated that even though a large fraction 
of people surveyed knew about yoga, very few of them 
practiced it regularly. This indicates a need to create 
awareness among the people regarding the benefits 
of practicing yoga regularly. Practice of yoga and 
meditation regularly has been shown to provide benefits 
in patients suffering from anxiety and depression.[19,20] 
The World Health Organization (WHO), in its survey of 
2015 estimated that about 4.5 % of Indians suffer from 
depression and 3% of them suffer from some form of 
anxiety disorders.[21] However, when the respondents 
were asked if they got depressed at times, very few 
people agreed (1.3 %), suggesting that they were 
uncomfortable talking about their emotional well-being 
during the survey.

To the best of our knowledge, this is probably the 
first study on yoga prevalence in Kolhapur population. 
The sample size and selection of respondents might put 
a limitation of the study. It is subject to recall bias, being 
questionnaire based and cross-sectional. However, as 
this is a very preliminary study, there is a need of more 
studies like this, to evaluate the prevalence of yoga in 
a population in order to deduce a conclusion about the 
prevalence of yoga practitioners.

Table 1. Factors associated independently with yoga, calculated by logistic regression (n=5003)

Variable Subcategories Odds Ratio Confidence Interval P-value

Gender
Female 1.00 (Reference)

Male 0.2931 0.2294 0.3748 < 0.05

Age

< 30 1.00 (Reference)

30 to 39 0.42833 0.29904 0.6143 < 0.05

40 to 49 0.27295 0.19703 0.3792 < 0.05

50 to 59 0.30872 0.21795 0.4381 < 0.05

60 to 69 0.45478 0.29682 0.6951 < 0.05
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Ration Card Colour

No Card 1.00 (Reference)

Orange 0.066223 0.032944 0.127 < 0.05

White 0.16074 0.079195 0.3117 < 0.05

Yellow 0.092986 0.030071 0.2649 < 0.05

Occupation

Service 1.00 (Reference)

Business 1.9486 1.5444 2.4568 < 0.05

Education 0.42835 0.28216 0.6493 < 0.05

Housewife 1.5597 1.1684 2.0857 < 0.05

Retired 1.8756 1.211 2.8843 < 0.05

Self-Employee 0.88758 0.61501 1.2565 0.5120555

Figure 1. Representation of the number of respondents practicing different forms of yoga. Y-axis depicts the 
number of respondents.

Conclusion
Although people in the Kolhapur population know 

about yoga, only a few of them practiced it. As it is a 
first study of its kind, more studies are required on 
different populations to acquire information on the yoga 
prevalence. Lower socioeconomic group is unaware 
about the yoga. To reduce the mental stress, minimize 
respiratory disease, weight control regular yoga practice 
is necessary, but this practice is very rarely seen in the 
city.

Ethical Clearance: Was obtained from the 
Institution review board (IRB).
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Abstract
This research aimed to determine the influence of certain cardiac morphological variables in novice training 
athletes on the volume and intensity at the Preparatory stage of the training period. present study was 
conducted to determine the changes occurs in cardiac variables of (LVEDD, LVPWD, LVEF, LVEDV, 
LVESV) at Preparatory stage of periodization training in different athletic events such as middle distance 
and long-distance running from the male and female novice athletes in athletic training center at maychew, 
Tigray region, Ethiopia

Materials and Method: In this qazi-experimental study, 18 athletes selected from different phases of 
training at maychew athletic training center in Ethiopia. The novice athletes of male and female were 
selected by their performance in the regional wise, as they are novice athletes in the training center they used 
to go for more than a year training however the researcher wanted to know the cardiac parameters changes 
occurs before the athletes used to engage in a specific period of training. To analyze the cardiac parameter 
the subjects were taken to the comprehensive specialized regional hospital then, Echocardiography 
was performed by VIVID E-19 undertaken using a 2.5MHz probe are used to calculate several cardiac-
related parameters the values of cardiac parameters were recorded at intervals. The recorded data were 
analyzed by SPSS 21 software, using independent t-test, In conclusion, while comparing the male and 
female novice athletes male athletes are dominating in and long-distance then female athletes were as 
female athletes are dominating only in middle distance running events as cardiac morphology variables 
concerns.

Keywords: Cardiac morphology, middle distance, long-distance events, echocardiograph.
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Introduction
Training includes different exercises performed in a 

given period. A recommended training session consists 
of the athlete’s events related exercises, which increases 
the strength of large muscle groups that are important 
in everyday activities (arms, shoulders, spine, hips, 
and legs). An intensity equal to 80% 1‐RM (i.e. 10‐15 
repetitions per set) seems to be the recommended amount 

of load necessary to produce significant changes.[1] At 
the beginning of a training program, it is suggested to 
perform only one set of each exercise with 2‐3 min rest 
periods between sets. Progression can go from 1 to 3 sets 
over training time for each type of exercise. The training 
consisting of 2‐3 sessions per week is recognized as 
sufficient for gaining health benefits, each session 
consisting of single sets of 8‐ 10 exercises. [2 & 3] Similar 
recommendations can also be found in Endurance 
running capacity may have initially arisen in the genus 
Homo. [4] Throughout evolution, human physiology has 
been optimized for covering large distances every day, 
to find enough food to sustain the brain’s metabolism. [5] 

Indeed, the increasing popularity of marathon running in 
modern humans of all ages and abilities can be viewed 
as a legacy of our species’ evolutionary capacity to 
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run long distances (>5 km) using aerobic metabolism. 
Indeed, the number of starters in the London Marathon 
has risen from 7,000 to 35,000 over the last 30 years and 
participation in road racing, in general, has increased 
by more than 50% over the last decade. The increasing 
popularity of road running is typified by the emergence 
of recreational marathon runners who complete the 
42.195 km event in a time of between 2hr 40min and 4hr 
40min. [6]The marathon’s potentially negative impact on 
the cardiac status and the occurrence of sudden cardiac 
deaths during this type of event have prompted much 
debate

To be able to deliver the appropriate volume of blood 
to the tissues over a lifetime, the heart must be extremely 
adjustable and sustainable. With every heartbeat, the 
normal healthy heart at rest typically pumps 70ml of 
blood out into the systemic circulation. At a heart rate 
of 70 beats per minute, approximately 5 liters of blood is 
ejected from the heart every minute. 70 During exercise, 
the stroke volume and heart rate increase and the heart 
of an elite athlete can pump over 200ml of blood with 
every beat during exercise (i.e 40 liters/min at a heart 
rate of 200).

Total heart volume variation when the AV-plane 
moves down towards the apex during systole, the atria 
fill reciprocally thus, the volume of blood leaving the 
heart and the volume of blood entering the heart due to 
longitudinal pumping is approximately the same, and 
therefore the longitudinal pumping does not cause any 
outer volume change of the heart. [7]The radial pumping, 
however, causes a small change in total heart volume 
(THV) over the cardiac cycle. The difference in THV 
over the cardiac cycle has been defined as the total heart 
volume variation (THVV). By using mainly longitudinal 
pumping, the heart is kept energy efficient. [8]If the heart 
pumped using mainly radial pumping, it would not only 
need the energy to move the blood forward but also it 

would need to use energy to pull on the surrounding 
tissues that attach to the pericardial sac.

Several studies have shown that males have 
larger absolute cardiac dimensions when compared 
to females. However, the question of whether training 
affects the male and female heart differently is not yet 
clear. Petersen et al. 82 found no sex-specific adaptive 
structural and functional changes to exercise training 
in elite athletes. In contrast, other studies have found 
a larger left ventricular mass (LVM) normalized for 
body weight (g/kg) and a larger LVM normalized for 
body surface area (BSA) (g/m2) in male athletes when 
compared to female athletes. [9]The larger LVM in males 
may in part be explained by their higher systolic blood 
pressure during exercise. Furthermore, testosterone 
has been shown to stimulate myocardial growth. Left 
ventricular cavity size normalized

Materials and Method
Study area and study design; This study was 

conducted in Maychew athletic training center, 
Maychew town located in the tigray regional state, 
Ethiopia. The study design was quasi experimental. The 
athlete trainees used to participate for one-year athletic 
training which includes different phases of training

Selection of Subject and Study Design: The 
population defined in the research has included by novice 
athletes in middle distance and long-distance running. 
The sample included a total of 18 from 9 male and 9 female 
athletes, who have selected from the different regions of 
Ethiopia and the selected athletes will participate for 
a yearly advance training program to improve the top 
performance in athletics and participate in the national 
and international competitions. The variables of cardiac 
morphology parameters are (LVEDD, LVPWD, LVEF, 
LVEDV, LVESV).

Results and Discussions
Table: 1: The Preparatory stage Cardiac morphology parameters of middle-distance running among male 

and female athletes

Cardiac morphology LVEDD LVPWD LVEF LVEDV LVESV

Male 49.33333±2.08 8.333333±0.57 60±6.08 118.6667±9.60 55.66667±4.04

Female 45.66667±5.50 8.333333±0.57 67.66667±5.50 85±14 37.33333±9.45

T- value 0.234751 0.507685 0.088644 0.026153 0.073963

p-value 0.825966 0.63844 0.933658 0.980428 0.944638

Abbreviations: (LVEDD-left ventricular end-diastolic diameter, LVPWD- Left Ventricular Posterior Wall Dimensions, LVEF- Left 
ventricular ejection fraction, LVEDV- left ventricular end-diastolic volume, LVESV- left ventricular end-systolic volume)



Indian Journal of Public Health Research & Development, April-June 2021, Vol. 12, No. 2 507

The Cardiac morphology parameters analyzed by 
echo-cardiograph of all subjects LVEDD-left ventricular 
end-diastolic diameter in (M=16.90% & F=18.72%) 
LVPWD (M=2.85% & F=3.42%) LVEF (M=20.55% 
& F=27.73%) LVEDV (M=40.64% & F=34.84%) 
and LVESV(M=19.06% & F=15.30%) association 
of mean and standard deviation values the obtain 
t-values are LVEDD (0.234751) LVPWD (0.507685) 
LVEF(0.088644) LVEDV (0.026153) and LVESV 
(0.073963) but based on the p-values of the cardiac 

morphology variables such as LVEDD (0.825966) 
LVPWD (0.63844) LVEF(0.933658) LVEDV 
(0.980428) and LVESV (0.944638) while compared 
to male and female athletes of cardiac morphology 
variables at the Preparatory stage of novice athletes as 
df=4, the obtained p-value is greater than the set value 
P<0.005, therefore, there is no significant difference in 
all the cardiac morphology variables among the male 
and female novice athletes in middle distance running.

Table: 2: The Preparatory stage Cardiac morphology parameters of long-distance running among male and 
female athletes

Cardiac 
morphology LVEDD LVPWD LVEF LVEDV LVESV

 Male 49.66667±4.04 9.333333±1.15 61±8.88 101.3333±15.01 34.66667±2.08

 Female 46.33333±7.09 8±0 64.66667±11.54 91±17.69 42.66667±6.42

T- value 0.527897 0.183503 0.686836 0.484583 0.154468

p-value 0.6255 0.86332 0.5299 0.6533 0.884772

Abbreviations: (LVEDD-left ventricular end-diastolic diameter, LVPWD- Left Ventricular Posterior Wall Dimensions, LVEF- Left 
ventricular ejection fraction, LVEDV- left ventricular end-diastolic volume, LVESV- left ventricular end-systolic volume)

The Cardiac morphology parameters analyzed by 
echo-cardiograph of all subjects LVEDD-left ventricular 
end-diastolic diameter in (M=19.40% & F=18.34%) 
LVPWD (M=3.65% & F=3.42%) LVEF (M=23.83% 
& F=25.59%) LVEDV (M=39.58% & F=36.02%) 
and LVESV(M=13.54% & F=16.89%) association 
of mean and standard deviation values the obtain 
t-values are LVEDD (0.527897) LVPWD (0.183503) 
LVEF(0.686836) LVEDV (0.484583) and LVESV 
(0.154468) but based on the p-values of the cardiac 

morphology variables such as LVEDD (0.6255) LVPWD 
(0.86332) LVEF(0.5299) LVEDV (0.6533) and LVESV 
(0.884772) while compared to male and female athletes 
of cardiac morphology variables at the Preparatory 
stage of novice athletes as df=4, the obtained p-value 
is greater than the set value P<0.005, therefore, there is 
no significant difference in all the cardiac morphology 
variables among the male and female novice athletes in 
long-distance running

Table 3: Percentage differences of cardiac morphology variables of male and females athletes in, middle 
distance and long-distance running events

Events
Cardiac morphology variables

LVEDD LVPWD LVEF LVEDV LVESV

Middle distance running
Male 16.90 2.85 20.55 40.64 19.06

Female 18.72 3.42 27.73 34.84 15.30

Percentage Difference 10.21% 18.18% 29.74% 15.36% 21.88%

Long distance running
Male 19.40 3.65 23.83 39.58 13.54

Female 18.34 3.17 25.59 36.02 16.89

Percentage Difference 5.61% 14.07% 7.12% 9.41% 22.01%
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Discussion

The aim of this study was to evaluate and observe 
the changes occurs at the Preparatory stage of male 
and female athletes involved in, middle distance and 
long distance running events while testing the cardiac 
morphology variables such :(LVEDD-left ventricular 
end diastolic diameter, LVPWD- Left Ventricular 
Posterior Wall Dimensions, LVEF- Left ventricular 
ejection fraction, LVEDV- left ventricular end-diastolic 
volume, LVESV- left ventricular end-systolic volume) 
the male and female athletes participate in different 
athletes events may not have a significance difference 
in cardiac morphology variables hence the obtain p 
values are greater than the set value P<0.005 though 
statistically there is no significance difference while 
observing the data shows there could be some difference 
in certain hemodynamic parameters therefore, the 
researcher converted the values in percentage mode 
as mentioned (table 3) further the researcher observed 
the changes happens at the different percentage levels 
of hemodynamic variables such the difference in 
percentage levels of the LVEDD (4.53%) LVPWD 
(3.35%) LVEF(5.27%) LVEDV (3.95%) and LVESV 
(5.41%) Similarly in middle distance running LVEDD 
(10.21%) LVPWD (18.18%) LVEF(29.74%) LVEDV 
(15.36%) and LVESV (21.88%) in long distance running 
LVEDD (5.61%) LVPWD (14.07%) LVEF(7.12%) 
LVEDV (9.41%) and LVESV (22.01%) according to 
the percentage difference in middle-distance running 
the difference in percentage level of females athletes 
are higher in LVEDD, LVPWD, LVEF than the males’ 
athletes and lower in LVEDV,LVESV. In long-distance 
running the percentage difference in females athletes 
are lower in LVEDD, LVPWD, LVEDV than the 
male’s athletes and higher in LVEF, LVESV in cardiac 

morphology variables. This conclusion is confirmed by, 
suggesting that [11]regular physical training first induces 
ventricular dilatation while muscular hypertrophy 
begins to develop sometime later. When interpreting 
LV mass in childhood, [12 ] the American Society of 
Echocardiography (ASE) recommends reporting normal 
measurements to be indexed or divided by body surface 
area (BSA) to reduce variance among subjects

Conclusion:

The data from this investigation demonstrates that 
athletes who performed the same training process may 
develop different dimensions of the left ventricular 
cavity, left ventricular mass, and wall thickness. It 
seems that in some athletes, physical training can induce 
more profound adaptive changes in cardiac morphology. 
We hypothesized that this different adaptation is a 
consequence of more profound mechanical force during 
exercise or a greater increase in growth factors in athletes 
with cardiac hypertrophy

We suggested that cardiac structure and function 
adaptations could occur in pre-pubertal children and 
continue to change through age. This is confirmed by 
the aforementioned authors who confirmed that the 
features of athletes All these changes can be accepted as 
a physiological adaptation for systematic intense activity 
and to a lesser degree in other factors like genetic factors 
which are a subject of controversy. This conclusion is 
confirmed by the result of a [10]longitudinal study, which 
provided convincing evidence of the causal role between 
specific sport activity and cardiac structure and function.
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Abstract
The present study was conducted to determine the changes occurs in hemodynamic variables of (HR, LVSD, 
LVESD, Stroke volume, Cardiac output) at different training phases of periodization in athletic events such 
as, middle distance and long-distance running between the male and female novice athletes in athletic 
training center at maychew, Ethiopia.

Materials and Method: In this qazi-experimental study, 18 athletes selected from different phases of training 
at maychew athletic training center in Ethiopia. The novice athletes of male and female were selected by their 
performance in the regional wise, as they are novice athletes in the training center they used to go for more 
than a year training however the researcher wanted to know the hemodynamic parameters changes occurs 
before the athletes used to engage in specific period of training. To analyze the hemodynamic parameter 
the subjects were taken to the comprehensive specialized regional hospital then, "Echocardiography was 
performed by VIVID E-19 undertaken using a 2.5MHz probe" are used to calculate several hemodynamic 
parameters the values of hemodynamic parameters were recorded at intervals. The recorded data were 
analyzed by SPSS 21 software, using independent t-test, it is concluded that while comparing the male and 
female novice athletes male athletes are dominating in long-distance then female athletes are dominating 
in middle distance running events.

Keywords: Hemodynamic, athletes, events, echocardiograph.
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Introduction
A training session includes general and specific 

exercises related to their events performed in a given 
period. A recommended training session consists of 
different exercises, which increase the strength of large 
muscle groups that are important in everyday activities 
(arms, shoulders, spine, hips, and legs). An intensity 
equal to 80% 1‐RM (i.e. 10‐15 repetitions per set) 
seems to be the recommended amount of load necessary 
to produce significant changes. At the beginning of a 
training program, it is suggested to perform only one 

set of each exercise with 2‐3 min rest periods between 
sets. Progression can go from 1 to 3 sets over training 
time for each type of exercise.[1] The training consisting 
of 2‐3 sessions per week is recognized as sufficient for 
gaining health benefits, each session consisting of single 
sets of 8‐ 10 exercises.[2] Similar recommendations can 
also be found in Endurance running capacity may have 
initially arisen in the genus Homo. For evolution, human 
physiology has been optimized for covering large 
distances every day, to find enough food to sustain the 
brain’s metabolism. Indeed, [3]the increasing popularity 
of marathon running in modern humans of all ages 
and abilities can be viewed as a legacy of our species’ 
evolutionary capacity to run long distances (>5 km) 
using aerobic metabolism. Indeed, the number of starters 
in the London Marathon has risen from 7,000 to 35,000 
over the last 30 years and participation in road racing, 
in general, has increased by more than 50% over the 
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last decade. The increasing popularity of road running 
is typified by the emergence of recreational marathon 
runners who complete the 42.195 km event in a time of 
between 2hr 40min and 4hr 40min. [4] The marathon’s 
potentially negative impact on the cardiac status and the 
occurrence of sudden cardiac deaths during this type of 
event have prompted much debate

The study of hemodynamic of athletes is one of the 
important areas of sports medicine, aimed at identifying 
the characteristics of the body that trains and diagnosis 
of preparedness. Body preparedness determines the level 
of fitness and characterizes the readiness of an athlete 
to achieve high sports results. [5]It develops under the 
influence of systematic and targeted training phases and 
its level depends on the balanced interaction of many 
functional systems that determine the nature of adaptive 
capacity, hemodynamic being among the most important 
ones. [6]To determine the functional condition and 
adaptive capacities, heart rate variability, blood pressure, 
and central hemodynamic of athletes are recently taken 
into consideration Such techniques are applied in sports 
medicine practice. [7]when it is primarily necessary to 
identify pre-pathological changes in the body of athletes, 
to predict athletic performance, which is only possible 
with a clear understanding of applied and adaptive 
mechanisms that develop in the body under the influence 
of training activity Recognition of these mechanisms 
can not only determine the tolerance towards physical 
exercises but also adjust training process purposefully 
with the use of various kinds of exercises

Materials and Method
Study area and study design: This study was 

conducted in Maychew athletic training center, Maychew 
town located in the tigray regional state, Ethiopia. The 
study design was qazi experimental. The athlete trainees 
used to go for one-year athletic training which includes 
different phases of training, but currently, the athletes 
are at the Preparatory stage of periodization.

Selection of Subject and Study Design: All subjects 
fulfilling selection criteria were provided informed 
consent for participating in the research The population 
defined in the research has included by novice athletes 
in, middle distance and long-distance running The 
sample included a total of 18 from 9 male and 9female 
athletes, who have selected from the different districts 
& woredas of Tigray region, Ethiopia and the selected 
athletes will undergo for a yearly advance training 
program to improve the top performance in athletics and 
participate in the national and international competitions. 
The variables of hemodynamic parameters are (HR- 
Hear rate, LVSD-Left ventricular systolic dysfunction, 
LVESD- left ventricular end-diastolic dimension, Stroke 
volume, Cardiac output)

Tools used for the study: Echocardiography and 
2D imaging are used to calculate several hemodynamic 
parameters such as stroke volume, cardiac output, and 
cardiac index. These parameters are important for 
LVF. They can be derived from two measurements: 
The velocity-time integral (VTI) and the cross-section 
of the Left ventricular outflow tract (LVOT). The VTI 
represents the total flow across the area of the sample 
volume in systole. Therefore a PW Doppler is placed 
in the LVOT. The diameter of the LVOT = the cross-
section of the LVOT. Stroke volume is the result of VTI 
multiplied with a diameter of LVOT.

Echocardiography performed by SJ. 
Echocardiography was undertaken using a 
Siemens Cypress® system with a 2.5-MHz probe. 
Echocardiography was performed in the standard way, 
with the male and female athletes placed in the left 
lateral decubitus position and 2D, M Mode and color 
Doppler techniques used. A fractional shortening, using 
M Mode echocardiography, of less than 25% or ejection 
fraction, using Simpson’s method, of less than 50% was 
used as the cut-off for the presence of LVSD

Results and Discussions
Table: 1: The Initial stage Hemodynamic parameters of male and female athletes in middle distance running

Hemo dynamic HR LVSD LVESD SV CO

Male 70±5.19 9±1 32.33333±2.30 40.66667±3.21 2.83±0.19

Female 66.33333±4.04 9±1 27.33333±0.57 36.66667±5.68 2.426±0.354

T-Value 0.950724 0.754404 0.046205 0.24558 0.173

p-value 0.3955 0.492589 0.965365 0.8181 0.871053
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DF =4at level α=0.05, Abbreviations :(HR- Heart 
rate, LVSD- Left ventricular systolic dysfunction 
LVESD- left ventricular end-diastolic dimension, SV-
Stroke volume, CO- Cardiac output)

The hemodynamic parameters by impedance 
cardiograph of all subjects in middle distance running 
the HR (M=45.21% & F=45.20%) LVSD (M=5.81% 
& F=5.56%) LVESD (M=20.88% & F=21.09%) 
SV (M=26.27% & F=26.42%) and CO(M=1.83% & 
F=1.72%) association of mean and standard deviation 

values the obtain t-values are HR (0.950724) LVSD 
(0.754404) LVESD (0.046205) SV (0.24558) and 
CO(0.173) but based on the p-values of the hemodynamic 
variables such as HR (0.3955) LVSD (0.492589) LVESD 
(0.965365) SV (0.8181) and CO(0.871053) while 
compared to male and female athletes of hemodynamic 
variables at the initial stage of novice athletes as df=4, 
the obtained p-value is greater than the set value 
P<0.005, therefore, there is no significant difference 
in all the hemodynamic variables among the male and 
female novice athletes in middle distance running.

Table: 2: The Initial stage Hemodynamic parameters of male and female athletes in long-distance running

Hemo dynamic HR LVSD LVESD SV CO

Male 62.66667±6.02 9.333333±1.15 32.33333±2.51 40.33333±4.72 2.135±2.56

Female 72±9.84 8±1 31.33333±4.16 38.66667±6.65 2.813±0.86431

T-Value 0.247841 0.206526 0.743442 0.743355 0.668

p-value 0.81649 0.8464 0.49853 0.49846 0.54070

DF =4at level α=0.05, Abbreviations :(HR- Heart 
rate, LVSD- Left ventricular systolic dysfunction 
LVESD- left ventricular end-diastolic dimension, SV-
Stroke volume, CO- Cardiac output)

The hemodynamic parameters by impedance 
cardiograph of all subjects in long-distance running 
the HR (M=45.20% & F=47.12%) LVSD (M=5.56% 
& F=5.24%) LVESD (M=21.09% & F=20.50%) 
SV (M=26.42% & F=25.30%) and CO(M=1.72% & 
F=1.84%) association of mean and standard deviation 

values the obtain t-values are HR (0.247841) LVSD 
(0.206526) LVESD (0.743442) SV (0.743355) and 
CO(0.668) but based on the p-values of the hemodynamic 
variables such as HR (0.81649) LVSD (0.8464) LVESD 
(0.49853) SV (0.49846) and CO(0.54070) while 
compared to male and female athletes of hemodynamic 
variables at the initial stage of novice athletes as df=4, 
the obtained p-value is greater than the set value 
P<0.005, therefore, there is no significant difference 
in all the hemodynamic variables among the male and 
female novice athletes in long-distance running.

Table 3: Percentage differences of Hemodynamic parameters of male and females athletes in middle distance 
and long-distance running events.

Events
Hemodynamic parameters

HR LVSD LVESD SV CO

Middle distance running
Male 45.21 5.81 20.88 26.27 1.83

Female 45.20 5.56 21.09 26.42 1.72

Percentage Difference 0.02% 4.39% 1.00% 0.56% 6.19%

Long-distance running
Male 45.20 5.56 21.09 26.42 1.72

Female 72.00 8.00 31.33 38.67 2.81

Percentage Difference 4.15% 5.92% 2.83% 4.33% 6.79%
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Discussion

The aim of this study was to evaluate and observe 
the changes occurs at the initial stage of male and 
female athletes involved in, middle distance and long 
distance running events while testing the hemodynamic 
variables such (HR- Heart rate, LVSD- Left ventricular 
systolic dysfunction LVESD- left ventricular end 
diastolic dimension, SV-Stroke volume, CO- Cardiac 
output))the male and female athletes participate in 
different athletes events may not have a significance 
difference in hemodynamic parameters hence the 
obtain p values are greater than the set value P<0.005 
though statistically there is no significance difference 
while observing the data shows there could be some 
difference in certain hemodynamic parameters therefore, 
the researcher converted the values in percentage mode 
as mentioned (table 4) further the researcher observed 
the changes happens at the different percentage levels 
of hemodynamic variables such the difference in 
percentage levels of the HR(2.18%) LVSD (1.07%) 
LVESD (0.52%) SV(5.16%) CO (4.54%) Similarly in 
middle distance running HR (0.02%) LVSD (4.39%) 
LVESD (1.00%) SV(0.56%) CO (6.19%) and in long 
distance running HR (4.15%) LVSD (5.92%) LVESD 
(2.83%) SV (04.33%) CO (6.79%). In middle-distance 
running the difference in percentage level of Female 
athletes are higher in LVESD and SV and lower in HR, 
LVSD, and CO than male athletes and in long-distance 
running the percentage difference in females athletes 
are higher in all hemodynamic variables such as HR, 
LVSD, LVESD, SV, CO than the males athletes. In 
trained athletes, physiologic cardiac adaptations occur 
to the hemodynamic load with chronic exercise training. 
LV volume overload might induce greater LV end-
diastolic diameter and earlier and better early diastolic 
stretching of myocardial fibers, which in turn could be 

able to induce an enhanced SV through better use of 
the Frank-Starling mechanism (Warburton DE,2002). 
Endurance trained female athletes had lower SV and 
SI than males but the latter difference was no longer 
significant. [8]Because of the smaller body mass, female 
athletes have smaller heart volumes which may reduce 
LV end-diastolic volume that compared to male athletes, 
female athletes had lower SV values but when expressed 
relative to body mass, there was no gender difference.

Conclusion and Recommendation
To conclude we observed that male and female 

athletes will have unique differences in genetically 
considering the hemodynamic variables the results 
indicate though statistically there are no significant 
differences a percentage difference observation pointed 
that females have higher percentage levels in long-
distance running than the male athletes. The males’ 
athletes have a higher percentage level of hemodynamic 
parameters in middle distance running than the female 
athletes. The data obtained can be considered as baseline 
data athletes undergoing serious training in different 
phases. [9]All these changes can be accepted as a 
physiological adaptation for systematic intense activity 
and to a lesser degree in other factors like genetic factors 
which are a subject of controversy. This conclusion is 
confirmed by [10] the result of a longitudinal study, which 
provided convincing evidence of the causal role between 
specific sport activity and cardiac structure and function.
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Abstract
The purpose of this study was to investigate the practice and challenges of women executive members in 
their participations in decision making in the National Sport organizations of Ethiopia. In the study, 21 
federations,4 associations and 2 committees were included. We applied descriptive design with qualitative 
and quantitative method to conduct the study and the participants,from these organizations, were executive 
officers (n=162), general secretaries (n=27), and experts (n=27). The samples from each of the population 
unit were selected using universal sampling technique. For analyzing the collected data, Pearson Chi-
square(sig) and descriptive statistics including computation of percentile and mean were used. The results 
reveal that women executive officers in most originations have shown low performance and low participation 
indecision making and policy implementation of the organizations. The major inhibiting challenges have 
been found to be incompetence (p<0.002), lack of conducive working conditions (p<0.004)and lack of time 
to make contribution in the organizations (p<0.006). To increase women’s performance and participation in 
decision making in the national sport organizations, it is essential to change the work place environment and 
empower them through recurrent training workshops
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Introduction
[1]Decision making is the key factor that determines 

organizational success in terms of achieving the intended 
goals. Being a component of organizational function, 
as points out, it is the process of choosing from the 
alternative course of actions. The author further explains 
that decision making is a process of locating and defines 
the problems and developing alternative solution to the 
problem weighing the variety of alternative solutions. [2]

On the other hand, clarify that “decision making involves 
different changing conflicts and the risk of being right 
or wrong or building of number of facts, alternatives to 
choose the better from the alternatives”.

In connection to this, people who are to participate in 
making decisions particularly in organizational settings 
are required to choose the better one out of the alternatives 
to minimize the possible risks. Participation in making 
decision involves broader meanings.[3] Several authors 
such as clearly explain the term participation by using 
three important ideas namely involvement, contribution 
and responsibility.[4] Participation in decision making 
usually requires not only mental but also physical, 
emotional and psychological involvement. This 
obviously places more challenges on active participation 
of women in decision making activities as expected in 
the organizations.

[5]Women’s participation in decision making is 
important to create conducive environment and encourage 
others to women’s participation in organization issues in 
national sport organizations

From the view point of organizational decision 
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making[6] argues that women’s participation and 
consultation have been understood as a mode of 
management and a set of procedures of which women 
may collectively have a shared role in making decisions 
about the institution in which they serve. These idea 
shows that participation of women in the management 
of technical activities should be taken into consideration 
in the process of making decision

Material and Method
Research Design: In the study, cross-sectional 

descriptive survey design with qualitative and 

quantitative method was applied since the design is more 
appropriate to describe the characteristics of a certain 
group.

Study population and sampling techniques: 
The population units of the study were composed of 
executive officers of the 27 national sport organization, 
(N=162), general secretaries (N=27), and experts (N=27. 
Applying universal sampling technique, all (216) of 
them were taken to be participants of the study. Of these 
participants, the majority (80.5 %) was men and only 
19.5 were women.

Table 1: List of Ethiopia national sport organizations

List of federations List of associations List of committee

Football Cycling Chess Bowling Olympics

Volleyball Gymnastics World Taekwondo Motor Paralympics

Handball Tennis Dart Feres

Basketball Swimming Cultural sport Golf Associations

Athletics Karate International Taekwondo

Table tennis Box Power lifting

Badminton Wushu

Tools used in data collection: To collect the 
required data, two method of data collection namely 
questionnaire and interview were used.

Procedure of Data collection: The data were 
collected using questionnaires and interview from 
presidents general secretaries and experts. The 
questionnaires were distributed to the respondents 
through assistant data collectors selected based on set 
criteria who took the responsibility. The completed tool 
also collected back by them which made managing the 
work simple. The interviews were conducted by the 
researchers based on appointments fixed in agreement 
with the interviewees. To collect the data during the 
interviews, interview guidelines in which guiding 
questions were included were developed.

Study Variables: There were two categories of 
variables, independent and dependent, in the study. 
The variables were described, evaluated and their 
relationships were investigated. The independent 
variables were working environment, budget, and 
education level of women, experience and the dependent 
variables were participation of women in decision 
making.

Data Analysis: The data collected was systematically 
coded organized and entered the chosen software for 
analysis. SPSS version 22.0 was used for computing 
percentile, mean and Chi-square to investigate the 
associations between the challenges and performance of 
women in making decision.
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Result and Discussion
Participation of women in decision making:

Table 2: Degree of women’s participation inplanning and policy making in the organization

Number of respondents (216)

Very low Low Moderate High Very high

Frequency 92 96 12 9 7

Percentage 42.59 44.44 5.5 4.16 3.24

The majority (87%) of women working in the 
executive positions of the national sport organizations 
did not have participation in making decisions while 
planning and designing and implementing policies (Table 
3.1). However, insignificant (7.4%) number respondents 
replied that the extent of participation of women in 

decision making in the aforementioned situation was 
very high and high. From this analysis the result of the 
respondents can be analyzed the participation of women 
professionals in the decision process of the Ethiopian 
national sport organization is very low.

Table 3: Women’s participation in budget and income generating activates

No Item
V.L. Low Modern High V. High

F % F % F % F % F %

1 Establishing organization budget 73 33.7 78 36. 27 12.5 21 9.7 17 7.8

2 Setting budget for the organization 
development program 69 31.9 61 28 32 14 29 13.4 25 11.5

3 Amount budget for organization 
material supplies 85 39.5 87 40.5 16 7.4 15 6.9 13 6.06

As shown in Table 3.2 the level of women s’ 
participation in establishing organization budget in 
national sport organization is 70% which was very 
low and low) and 60%of the participant responded that 
the present level of womens’ participation in setting 
budget for the organization development program 
in national sport organization is V. low and low and 
80%of the respondents states that the Present level of 
women’s participation in preparing amount of budget 
for organization material supplies is Very low and low.

This shows that the present level of women s’ 
participation in budget and income generating activities 
in each of the organizations are relatively low.

Eighty one percent of the respondents agreed 
that there was enabling condition for women to make 
decisions regarding planning and policy making. 
Furthermore, they explained that the involvement of 
women s’ in decision making have the mandate and right 

to participate women in organization decision making in 
national sport organization but women did not have any 
participation in the decision making process.

Table 4 The presence of enabling environment for 
women’s participation in decision making

Responses

Yes No

Frequency 44 10

Percentage 81.48 18.51

For the question “How do women participate in your 
organization in the planning and policy making in the 
organizations”, most of them responded that there were 
no women’s involvement in the organizations where as 
some others responded that they just allowed medium 
participation. Furthermore, they explained that women’s 
must participate in planning and policy implementations 
of the Ethiopian national sports organizations
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Table 5: Levels of women participation in the decisions to allocate budget and generate income in the 
organizations

Responses

Very low Low Moderate High Very high

Frequency 30 19 - 4 1

Percentage 55 35 - 7.4 1.8

For the question how they in the women participated 
in allocation of organization’s budget and income 
generating activities, 90% of them responded very low 
and low 10% of them replied that levels of women in 
allocated organization - budget and income generating 
activities is very low and low according to respondents 
idea few women’s participate in budgeting and income 
generating activities of the organization.

The results of the associations of different factors 
with present practice of women’s decision making in 
planning and policy implementation of the organizations 
indicates that the factors like sex of the employs. 
Establishing disciplinal policy, lack of good well from 
principals are not an association with present practice 
of women’s decision making in planning and policy 
implementation of the organization this implies the main 
reason why women’s are not participating in decision 
making in national sport organization is not depend on the 
above factors .rather it depend on other factors. Like The 
organization plans,(P<0.000), Evaluation of supervising 
practice (p < 0.005), setting budget for the organization 
(p<0.003),incompetence of women’s(p<0.002),lack of 
conducive working conditions (p<0.004)and lack of 
time to participate(p<0.006)have an association with 
present practice of women decision making in planning 
and policy implementation of the organization.

Discussion
Most of the respondents stated that the present 

practice of women’s decision making both in planning 
and policy implementation of the organizationis low. 
This finding was supported by

The Fourth World Conference on Women, held 
in Beijing in 1995, drew attention to the persisting 
inequality between men and women in decision-making. 
The Beijing Platform for Action reaffirmed that women’s 
persistent exclusion from formal politics, in particular, 
raises a number of specific questions regarding the 
achievement of effective democratic transformations, 

in practice. It undermines the concept of democracy, 
which, by its nature, assumes that the right to vote and to 
be elected should be equally applied to all citizens, both 
women and men. The absence of women from political 
decision-making has a negative impact on the entire 
process of democratization. In addition, democratic 
institutions, including parliament, do not automatically 
achieve gender equality in terms of representation, or in 
terms of policy agenda setting and accountability. The 
Beijing Platform for Action emphasized that “women’s 
equal participation in decision making is not only a 
demand for justice or democracy, but can also be seen 
as a necessary condition for women’s interests to be 
taken into account. Without the perspective of women 
at all levels of decision-making, the goals of equality, 
development and peace cannot be achieved.

[7]The above result is also supported around the 
world, women now have more influence over the 
decisions that affect their lives. In even the most 
conservative societies, feminists and gender advocates 
have been able to forward more equitable policies and 
outcomes.[8] It also support the result Although women 
have equal status with men, they are still discriminated 
against, often due to gender stereotypes that are deeply 
rooted in society and amongst the Ukrainian power 
holders.[9] The finding indicated that a few women are 
from achieving equal participation in decision- making 
and leadership.

Pearson Chi-Square test result shows that the 
present practice of women’s decision making in national 
sport organization doesn’t have any relation with sex of 
the employees at the level of significance (p,<0.697), 
Establishing disciplinal policy of the organization 
(p<0.211), lack of good well from principals (P<0.231). 
This implies the main reason why women’s are not 
practicing decision making in planning and policy 
implementation of the organization is not depending on 
the above factors.
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Among the factors that havean association with 
women decision making in planning and policy 
implementation of the organizations were.

1, the organization plans have an association with 
present practice of women in planning and policy 
implementation of the organizations. Most of the 
respondents said that the organization plan doesn’t 
consider the women to participate Planning and policy 
implementation of the organization. This indicates 
that women need to take part in deciding organization 
activities which give a sense of identification with the 
organization. Accordingly, the potential benefits of 
involving women s participation of decision making in 
organization seems unquestionable. Government should 
create a conducive environment which enables women’s 
to participate women on organization decisions that 
enhance the organization development.

This result is supported by [10] conclude that in the 
organization plan does not consider womento participate 
in leadership. Those factors are all men’s network, 
gender discrimination and conflict among women.

2nd factors that has an association with women 
decision making in Planning and Policy implementations 
is evaluation of supervision practice of the organization 
most of the respondents said that the evaluation of the 
supervision practice in national sport organization is very 
low (p<0.000). [11, 12] supports the above result showed a 
significant positive relationship between school practice 
supervision and student teacher performance (r=0.518, 
p,<0.000)in higher institution

The third factor is an association with women 
decision making all Planning and Policy implementation 
of the organization is setting transparent decision 
making(p<0.004). Most of the respondents said that 
setting transparent decision making in national level 
is low. [13]states that competence of an organization is 
affected by lack of setting transparent decision making. 
4th factor is setting budget for the organization an 
association with women decision making Planning and 
Policy implementation of the organizations (p<0.003) 
[14]the above result was supported the results revealed 
that budget enables mobilization of resources and 
maximizes proper utilization of resources in the adequate 
and correct ways and that is facing the problem of being 
not having computerized budgeting software. According 
to the findings it is recommended that the organization 
should be carefully in setting the goals for the financial 
year by making sure that those goals must be achievable 

in order to avoid wastage of resources.

5th factor incompetence of women have an 
association with present practice of women decision 
making in Planning and Policy implementation of the 
organization the above result was supported to Women 
make up the majority of civil servants at lower-level 
positions, requiring lower qualifications and not 
carrying significant responsibility and supported by his 
findings showed that lack of self-esteem among women 
and girls was one of the factors identified to have been 
preventing more women and girls from participating in 
sports organization and management

6th factor is lack of time to participate association 
with present practice of women’s participation in 
planning and policy making (p<0.006) the above result 
was supported by Gender gaps in [15]unpaid care work 
begin at an early age for girls and boys, increasing for 
women at marriage and childbirth. For men, however, 
marriage may actually decrease their time spent on 
unpaid care work: married women spend less time on 
routine housework than single women do

Conclusions
The Research finding indicates that present practice 

of women’s decision making, in Planning and Policy 
implementation in the organization is very low. The 
factors that affect women’s decision making, in Planning 
and Policy implementation in the organization are 
organization plan, evaluation of supervision practice, lack 
of budget for the organization, lack of time to participate. 
Those factors are an association with women do not 
participates in Planning and Policy implementation in 
national sport organizations. The respondents also states 
that there is lack of budget in most of the organizations 
to facilitate training program, to fill full the necessarily 
equipment’s,, lack of team spirit, lack of motivation,lack 
of attention to participate in the organization are also 
the other factors that affect women decision making in 
national sport organizations of Ethiopia

This indicates that women need to take part in 
deciding organization activities which give a sense 
of identification with the organization. The overall 
women s’ participation of decision making in national 
sport organization is below average. This indicates 
that organization s do not properly utilize the different 
potentials and experiences of women s for bettering 
either the quality of their women or organization 
activities.
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Abstract
The objective of the study was to compare Anthropometric and physiological profiles of different playing 
position football players in the Tigray region, Ethiopia. From a total of 200 Tigray region football players, 
101 different playing positions (Gk, DF, MF, and SK)were selected with purposive sampling technique. 
Descriptive cross-sectional design and quantitative research method were employed to compare physiological 
variables Systolic blood pressure (SBP), Diastolic blood pressure (DBP), Mean arterial pressure (MAP), 
and resting heart rate (RHR) of players. To determine the significant difference between different club 
football players one-way analysis of variance (ANOVA). The result showed that there were no significant 
differences between age, BMI, Systolic blood pressure, diastolic blood pressure, mean arterial pressure, and 
resting heart rate. But, there were significances different on height and weight of Goalkeepers, Defenders, 
Midfielders and Strikers football players P< 0.05. It was concluded that there was no significant difference 
between SBP, DBP, MAP, and RHR of different position football players. Coaches and sport science experts 
take into consideration factors, height,weight,Body mass index, and position of football players during 
evaluating physiological tests.
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Introduction
Modern soccer is the most popular sport worldwide 

and originated from United Kingdom, England. It played 
by both teams of eleven players within ninety minutes of 
15 mints break time. [1]Most elite African soccer players 
migrated to English premier league clubs and Spanish 
league. Football is governed by the worldwide federation 
international football association (FIFA). [2]Training 
youth football players important for developments of 
sport at national and international levels. [3]Modern 
football games greatly demand physiological profiles 
Vo2Max, heart rate, blood, and physical fitness of the 
players.

Physiological characteristics have a positive 
relationship with the playing ability of soccer players. 
[4]Soccer requires agility, speed, tactical, technical, 
physical fitness, and physiological profile players, and 
studies are useful to identify the performance and talents 
of Ethiopian premier league soccer players. [5]Soccer is 
the most spectacular team sport that needs systematic 
investigations on scientific training with different 
playing positions of players.

[6]Football helped in nation-building of different 
societal values and cultures. 270 million people were 
involved in soccer developments from Africa, Brazil, and 
Russia. [7]Physiological evaluation of football training 
refers to the measurement of anatomical, physiological, 
biochemical, and functional changes of the target to 
effects of training. Also, physiological assessments are 
very important to researchers and coaches to identify 
talents, performance, and modify training intensities and 
durations.

Aerobic capacity of soccer players affected by 

DOI Number: 10.37506/ijphrd.v12i2.14193
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Anthropometric conditions of participants. Similarly, 
physical and physiological parameters affected by the 
player’s position and mental ability of players during 
competition season. [8]As the researcher recommended 
that during planning, training program coaches, 
football players, and sport managers consider positional 
differences. Therefore, football coaches have to give 
appropriate specific training based on formation and 
player positions.

Study on physiological parameters of between 
American professional soccer players during a 
competition session, sedentary population, and long-
distance runners’ results of the study concluded that [9]

American soccer players have high cardio-respiratory 
endurance (Vo2 max) as compared with that of the 
sedentary population but low compared with that of long-
distance runners. Also, there is a significant difference 
in body mass index (BMI) among professional soccer 
players and sedentary populations.

[10]Soccer is influenced by Anthropometric 
characteristics, physiological, psychological, tactical, 
and technical and biochemical conditions of football 
players. Improving the physical fitness and aerobic 
capacity of soccer players has significance for team 
success. Physiological tests are important for players 
and referees. Based on physiological data coaches can 
determine performances and screen out the best players .

[11]Various studies have been conducted on the 
assessment of the physical performance of football 
players, but very few studies were conducted based on 
playing position, especially in Africa. Ethiopian premier 
league soccer players problems that affect effectiveness 
clubs were lack of sports facilities, finances, and highly 
qualified professional players. [12] Ethiopian sport 
development and challenges as compared with that of 
other countries scholars suggest that [13]Ethiopian soccer 
players need to develop physical, technical, tactical, 
and psychological skills. Coaches better to give training 
based on the player’s position and consider players’ 
soccer ability. Concluded that players should consider 
playing position is influenced by height, weight, and age 
of players.

Physiological profiles are helpful to measure the 
effect of exercise training on performance and the health 
condition of soccer players. Tigray region clubs are 
Tigray wuha sera F.C, Dedabit F.C, Shire Endaselassie 
F.C, Mekelle 70 Enderta F.C, and Welwallo Adigrte 
University football clubs are newly emerging and 

participated in the Ethiopian premier league, super 
league, and national first league. But, more physiological 
research was not done before due to these reasons, 
researchers believe that the study has a significant base 
of filling the scientific knowledge gap on anthropometric 
and physiological profiles of different playing position 
Tigray region football players.

Methodology
Study Area: The research study was conducted 

in northern parts of Ethiopia Tigray region, Mekelle, 
Adigrate, and shire town representing clubs who had 
played in the Ethiopian premier league, Ethiopian 
super league, and National league competition program 
formats.

Research Design: Descriptive Cross-sectional 
design and quantitative research method were employed 
to test and compare the physiological variables of 
different club soccer players.

Sample and Sampling Technique: To obtain 
the required data soccer players were selected through 
purposive sampling techniques based on the player’s 
position from a total of 200 Tigray region football 
players 101 players such as fifteen goalkeeper, twenty 
seven defenders, thirty six mid fielders, and twenty three 
strikers’ players.

Administration of the physiological test: The 
researcher has given orientation and detailed procedures 
of the study for football players. Informed consent was 
signed before sample collection on a consent form. 
Hospital nurse was recorded the blood pressure of soccer 
players’ by using Digital Blood Pressure Monitor. 
Height of players measured at standing position and 
body weight in kilograms measured with the digital 
weighing machine. Similarly, body mass index (BMI) 
was calculated with kg/m2) conversion formula.

Statistical Analysis: The data obtained from football 
players’ physiological variable test was first collected, 
organized, tabulated, and coded in SPSS version 21. 
Descriptive statistics mean and standard deviation are 
used to analyze basic information and distribution of 
scores. The data collected through physiological tests 
were summarized and analyzed quantitatively, then, 
analyzed by one-way analysis of variance (ANOVA) 
to conclude the differences between different playing 
position soccer players. Multiple comparison test was 
done by posthoc test (LSD) at the significant alpha value 
of (P<0.05)
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Results
Table 1. Comparison of Anthropometrics and physiological variables of different position soccer players

Variables N
GK

N
DF

N
MF

N
SK

N
All Positions

Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD

Age (Years) 15 24.2±3.32 27 24.67±3.187 36 23.69±3.64 23 23.83±3.70 101 24.06±3.46

Height (Cm) 15  1.80±0. 08 27 1.74±0.05 36 1.75±0.06 23 1.71±0.06 101 1.74±0.06

Weight (Kg) 15 75.87±5.80 27 68.07±6.37 36 69.42±8.29 23 66.52±7.18 101 69.36±7.70

BMI (Kg/M2) 15 23.42±2.27 27 22.32±1.67 36 22.65±2.29 23 22.55±1.81 101 22.65±2.03

SBP (Mm Hg) 15 119.53±7.65 27 118.56±8.85 36 120.58±11.84 23 122.39±10.32 101 120.3±10.15

DBP (Mm Hg) 15 75.93±6.64 27 73.52±9.78 36 74.42±11.34 23 78.43±10.13 101 75.32±10.10

MA P (mmHg) 15 90.34±5.47 27 86.66±10.24 36 89.65±9.77 23 92.96±9.31 101 89.71±9.43

RHR(B/min) 15 68.2±19.81 27 61.89±16.38 36 61.14±9.43 23 61.39±8.38 101 62.45±13.31

M-Mean, SD-Standard Deviation, GK-Goal Keeper, DF-Defender, MF Midfielder, SK-Striker, BMI- Body Mass Index, SBP-Systolic 
blood pressure, DBP-Diastolic blood pressure, MABP-Mean Arterial pressure, RHR-Resting heart rate

Table 2. One Way Analysis of variance (ANOVA) results of GK, DF, MF and ST football players of Tigray 
region, Ethiopia

Sum of Squares Df Mean Square F Sig.

Age

Between Groups 16.3 3 5.433 0.445 0.721

Within Groups 1183.343 97 12.199

Total 1199.644 100

Height (M)

Between Groups 0.068 3 0.023 5.218 0.002

Within Groups 0.42 97 0.004

Total 0.488 100

Weight (KG)

Between Groups 865.094 3 288.365 5.515 0.002

Within Groups 5072.074 97 52.289

Total 5937.168 100

BMI (Kg/M2)

Between Groups 11.924 3 3.975 0.959 0.416

Within Groups 402.15 97 4.146

Total 414.074 100

SBP (mmHg)

Between Groups 194.461 3 64.82 0.622 0.603

Within Groups 10116.628 97 104.295

Total 10311.089 100

DBP (mmHg)

Between Groups 345.785 3 115.262 1.133 0.34

Within Groups 9868.076 97 101.733

Total 10213.861 100

MAP (mmHg)

Between Groups 499.921 3 166.64 1.923 0.131

Within Groups 8406.962 97 86.67

Total 8906.884 100

RHR(B/min)

Between Groups 592.1 3 197.367 1.117 0.346

Within Groups 17138.85 97 176.689

Total 17730.95 100

GK-Goal Keeper, DF-Defender, MF-Midfielder, SK-Striker, BMI- Body Mass Index, SBP-Systolic blood pressure, DBP-Diastolic 
blood pressure, MABP-Mean Arterial pressure, RHR-Resting heart rate, P<0.05.
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As the ANOVA comparison Table, 2 showed that 
there were no significant differences between in Age, 
BMI, Systolic blood pressure, diastolic blood pressure, 
mean arterial pressure, and resting heart rate. But, there 
were significances different on height and weight of 
different playing position Goalkeepers, Defenders, 
Midfielders and Strikers football players P< 0.05.

Discussions
The results of the study showed that no significant 

difference between goalkeepers, defenders, midfielders 
and striker football players in physiological profiles. But, 
there were significant differences in the height and weight 
of football players. Another study examined the physical 
fitness, physiological and Anthropometric parameters of 
Indian different club soccer players. 150 soccer players 
from six Indian different clubs participated in the study. 
The results of the study showed that there were significant 
differences in age, height, weight, body fat %, flexibility, 
agility, and Vo2 max. [14]Concluded that heredity factor 
and physical fitness levels may be the major cause of 
differences in playing position, physiology, fitness, and 
Anthropometric variables of Indian football players 
as compared to international standards of Americans, 
Europeans, and Austrian football players.

Assessed the physical and physiological profiles 
of a soccer player in the pre-competition session. A 
total of 270 professional soccer players’ goalkeepers, 
midfielders, defenders, and forwards involved in the study 
and (ANOVA) were used to determine their significance 
differences. [15]The results of the study showed that there 
was a strong relationship between body composition, 
aerobic fitness, aerobic powers, and playing positions. 
However, there were also significant differences 
between blood lactate, maximum oxygen consumption, 
and body compositions. Coaches and medical stressed 
on specific playing positions and physiological profiles 
during designing scientific training programs for soccer 
players.

[16]English premier league professional soccer 
players’ physical performance was high due to high-
intensity training such as sprinting, jumping, talking, 
and covering lots of distance .FIFA world cup 2010 
held in South Africa a total of 443 different position 
players such as goalkeepers, external defenders, central 
defenders, midfielders, and forward players distanced 
covered by players were analyzed. There were significant 
differences in the distance covered by different position 

soccer players . [17]Football sport requires excellent 
fitness levels, high endurance training, and aerobic and 
anaerobic energy production mechanisms. [18]Aerobic 
high-intensity training and speed endurance training are 
elements of fatigue resistance training which increase 
soccer player’s fatigue resistance.

Modern times much research has been carried 
out on a scientific training, nutritional strategies, and 
matches the performance of soccer players. But, more 
research not did on the physiological function of soccer 
players. [19]The contemporary research report described 
that 70 % of players perform a low-intensity activity, 
heart rate, and body temperature. Some players perform 
high-intensity exercise during a much which leads to 
muscle glycogen, oxidation of fat, fatigue, and tiredness. 
High-intensity speed training helps to improve the 
performance and playing ability of soccer players. 
Thus, coaches should-have to give high-intensity speed 
training for football players.

Comparative study of physiological variables 
among the cross river and Akwa Ibom state 20 football 
referees which were studded in a quasi-experimental 
design. [20]The results of the study showed that there 
are no significant differences between cross river and 
Akwaibom state football referees on physiological 
variables such as systolic blood pressure, diastolic 
blood pressure, and resting heart rate. [21]There is little 
scientific review literature in the area of performance and 
physiology of soccer sport based on the player’s position 
to compare with international standards. As he concluded 
that there is a significant difference in Vo2 max among 
Indian national players on specific playing positions. 
[22]There was a significant change in the biological and 
physiological parameters of football players. Football 
sport needs strength, speed, tactics playing abilities, and 
high-intensity training before competitions.

Thestudy aimed to analyze the body composition 
of male football players in Macedonia. 942 young male 
football players participated in the study. Results of study 
showed that height=178.39±6.11cm; weight=77.02±7.57; 
Lean body mass =65.65±6.38; muscle mass percentage 
=53.23±2.78; body mass percentage =17.05±1.27; fat 
mass percentage =14.58±1.48. [23]Based on the result of 
the study concluded it serves as references results for 
young football players of Mekodenia.

[24]The main objectives of the study were to evaluate 
the relationship between physiological variables and 



Indian Journal of Public Health Research & Development, April-June 2021, Vol. 12, No. 2 525

playing ability of university soccer players. Based on 
the result of the study researcher concluded that there 
is a significant difference between playing ability of 
university soccer players and physiological variables 
such as systolic blood pressure, diastolic blood pressure, 
breath-holding time, and resting heart rate.

The purpose of the study was to test the physiological 
variables of South African university soccer players. 27 
male soccer players participated in the study. There is no 
significant difference between defenders, goalkeepers, 
midfielders, and strikers in flexibility. But there is a 
significant difference between different playing positions 
on Vo2 max, height, and weight. Based on the result of 
the study, researchers concluded that coaches and sports 
scientists can adjust and reshape programs according to 
playing position.

The study tested the physiological and skill, fitness 
levels of Asante Kotoko soccer players.25 different 
soccer-playing positions such as defenders, mid-fielders, 
strikers, and goalkeepers were involved in this study. [25]

The results of the study showed that except for muscular 
endurance all physiological and fitness variables such as 
body mass index, heart rate, blood pressure, 30 m dash, 
and agility have significant differences based on the 
players’ position at p<0.05.

Studied on problems that affect the physical 
performance and possible solutions of university soccer 
players. [26]Eleven soccer players with the age of 19-
22 had participated in the study and training was given 
to players. Based on the results of the study researcher 
concluded that there are significant differences among 
university soccer players on Anthropometric and 
physiological variables in pre and post-test scores. Also, 
there are no significant differences observed in the pre-
posttest on hematological and biochemical variables of 
university soccer players. The researcher recommended 
that further investigation is important in professional 
soccer players.

There is much review literature on the physiological 
variables of soccer players in different countries such 
as the U.S.A, Europe, but no more review on India and 
South Asia on the physical characteristics of soccer 
players. The study aimed to find out the physiological 
variables of elite soccer players in India.22 professional 
soccer players were participating in this study. [27]The 
results of the study showed that due to lack of Indian 
soccer player’s success height, weight, body fat %, Vo2 

max, forced vital capacity, anaerobic threshold, lactic 
power index, lactic work index were low as compared 
with that of other international competitive professional 
team in the world. The researcher recommended that to 
be successful in international competitions must improve 
the fitness and skill of players by giving scientific 
training.

Conclusion
There was no significant difference between SBP, 

DBP, MAP, and RHR on goalkeepers, defenders, 
midfielders, and strikers P>0.05. Playing position has no 
effects physiological profiles of systolic blood pressure, 
diastolic blood pressure, mean arterial pressure and 
resting heart rate of football players; but there were 
significant differences in height and weight of football 
players in Tigray region during the preparatory season. 
Therefore, coaches and sport science experts should take 
into consideration height, weight, body mass index and 
playing position while testing and designing training 
programs.
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Abstract
Objective: The purpose of the study was to investigate the comparative effect of high intensities and 
moderate intensities football specific circuit training on selected Hematological Variables among Under-17 
football players in Ethiopia.

Method: Randomized control group pretest-posttest design was implemented for this experimental study. 
For the purpose of this study from a total of ninety (90) football players of Adigrat city sixty (60) footballers 
were taken as a sample size. The subjects were at the age of 16.15+.71 years, height of 1.62+.54 meter and 
weight of 50.67+3.71. These subjects were distributed into the experimental groups of high intensity circuit 
training group (HICT group) N1=20, moderate intensity circuit training group(MICT group)N2=20and 
control group (CG) N=20. Only HICT group and MICT group were engaged in high intensity circuit training 
and moderate intensity circuit training for sixteen weeks respectively. The selected hematological parameters 
were Red blood cells (RBC), White blood cells (WBC), Hemoglobin (Hgb), Hematocrit (HCT), Mean cell 
volume (MCV) and Mean cell hemoglobin (MCH). The data was collected from cubital vein as per the guide 
for blood specimen collection procedure at both pre and post-tests. The data was analyzed using ANCOVA 
and post hoc test for paired mean comparison when significant difference exists.

Result: Our finding indicated that the High intensity circuit training group increased significantly in RBC, 
WBC, Hgb and MCV than control group with (519, P=.000), (91.595, P=.000), (.903, P=.019) and (5.668, 
P=.000) respectively. Moderate intensity circuit training Group increased significantly from the control 
group on RBC, WBC, Hgb and MCV with a mean difference of (.746, P=.000), (1.894, P=.000), (1.238, 
P=.000) and (2.777, P=.000) respectively. The High intensity circuit training group decreased significantly in 
HCT and MCH with (-3.175, P=.000) and (-1.344, P=.000) respectively. Moderate intensity circuit training 
Group decreased significantly from the control group on HCT and MCH with (-4.310, P=.000) and (-2.076, 
P=.000) respectively. In addition to this the Moderate intensity circuit training Group showed significant 
increase in RBC and decrease in MCH from High intensity circuit training group with (.227, P=0.014) and 
(.732, P=.032) respectively. The High intensity circuit training group increased significantly in MCV than 
the Moderate intensity circuit training Group with (2.892, P=.001).

Conclusion: From our finding we conclude that different intensity of training brings different changes in 
different Hematological parameters and similar changes in some variables as well. Thus the circuit training 
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intensity should be considered in the coaching 
plan for junior players.
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Introduction
[1]Football is the well-known and widely spread 

type of sport in the world and it is also among the 
leading sports in Ethiopia.[2] The match of football 
is an intermittent type of activities that requires both 
aerobic and anaerobic qualities of its participants and 
thus to ensure players quality as per the demand of the 
match.[3] The coaches of Football training have been 
incorporating systematic method of training . [4] Among 
which the modern circuit training method is one of the 
most commonly used method in many sports including 
football. [5 & 6] This method of training has been playing 
a role on improving the physical, physiological and 
hematological demands of footballers to participate in 
the game efficiently. [7] Circuit training is a conditioning 
training method in which 9 to 12 exercise protocols 
were arranged in different stations where participants 
perform at moderate intensity at each stations with rest 
time in between stations. [8 & 9] Some studies indicated 
that increasing the intensity of this type of training by 
limiting the rest time given between stations would give 
better benefits for the trainers as well as trainees. But the 
comparative benefit of varied intensity of circuit training 
in relation to the hematological variables is not studied yet 
to focus. Thus, researchers of the current study initiated 
to fulfill the study gap related to hematological variables 
in relation to the intensity. This study was focused on 
subjects of under 17(seventeen) football players. This 
is because; [10] this stage of age category is the stage, 
from which qualified players of high level football 
develops their physical, physiological and hematological 
qualities. [11 & 12] Hematological parameters are crucial 
for the football players to be efficiently provided with 
enough amount of energy that the game required for 
its aerobic performance demand of the players. [13 & 14] 
The changes in blood parameters bring changes in the 
physical performance capacity of the players to enhance 
aerobic performance and [15 & 16] the hematological 
parameters can be changed as the result of training. 
However the change on hematological parameters 
depends on type and intensity of training. So the current 
study was intended to examine the comparative effect 
of high intensity and moderate intensity football specific 
circuit training on selected hematological parameters of 
Under 17 football players in Ethiopia. We hypothesized 
that there would be significant difference on the effect of 
moderate and high intensity circuit training groups on 
hematological parameters.

Materials and Method
Study setting and ethical approval: Ethical 

clearance was obtained from Mekelle University, 
College of health sciences, Health Research Ethics 
Review Committee (HRERC) with a Ref. ERC 
1236/2019 dated 7/ 03/2019 and the written assent 
from the subject themselves and the consent from 
their guardians was obtained before the experimental 
procedures and Physical activity readiness questionnaire 
form was fulfilled by each participant. The study was 
conducted in Adigrat city which is found in eastern zone 
of Tigray regional state of Ethiopia with an elevation of 
2,457 meters above sea level. It is located at longitude 
and latitude 14°16’N and 39˚27E.

Study design and participants: The design of this 
study was Randomized control group pretest-posttest 
which aimed to study on the effect of high intensity 
and moderate intensity football specific circuit training 
on selected hematological variables among Under-17 
football players. For the purpose of this study from a 
total of ninety (90) players of Adigrat city sixty (60) 
players were taken as a sample size using the[15 & 16] 

corrected formula for finite population. I.e.  

to meet 80% of power where=is new adjusted sample 

size; no is Cochran’s sample size recommendation at 
p=0.2 variance; 95% confidence and +5 precision; N is 
population size.

Inclusion Criteria: In this study male players are at 
the age of 15-17 years and volunteers to give their assent 
and consent from their guardian were included.

Excluding criteria

Those who were taking any drug for any medical 
case

Who fails to fulfill physical activities readiness 
questionnaire

Randomization: The sixty (60) subjects were 
randomly using the random number selected from 
the eligible subjects. These were distributed into the 
experimental N1=20 (high intensity circuit training 
group), N2=20 (moderate intensity circuit training 
group) and N=20 (control groups) using the simple 
random sampling technique.
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Procedures of data collection: To collect the data 
from blood specimen at both pre and post training the 
subjects were well instructed to be fasting during the 
blood specimen collection time. Before testing the 
subjects were removed their tight closes, the subjects 
were take 15 minutes of rest in a sitting chair. The 
subjects were sat with feet flat on the floor, arms were 
supported at the heart level on the chair and the body had 
support back to the chair. The data was collected from 
cubital vein at 7:00–9:00 AM East African time zone 
using 5ml syringe to take 3-5ml of whole blood. The 
collected blood was drawn in to k2EDTA anticoagulant 
test-tube. After properly mixing the blood with EDTA 
anticoagulant the sample was transported to area where 
hematological analysis is taking place. The hematology 
machine (Mindras 5800) was checked its quality control 
using the high, normal and low values of the quality 
control samples to check the machine performance and 
also using the background (blank) checkups. After, the 
machine is passed all the necessary quality inspection 
steps the sample was analyzed. The machine took 6µl 
of whole blood of the sample. The result was printed out 
for further analysis.

Training (Interventions): For the purpose of this 
study pilot study was taken to determine the required 
intensity which is 75% to 85% of HR max for Moderate 
intensity and 85% to 90% of HR max for high intensity 
training using the heart rate monitor. Thus the training 
program was designed based on the required intensity. 
The two experimental groups of HICT group and MICT 

group were engaged in the high intensity circuit training 
(HICT) and Moderate intensity circuit training (MICT) 
respectively for sixteen(16) weeks and three times 
per week whereas the Control group did not engage 
in the circuit training but in the activities that are not 
performed by the experimental groupsexcept the circuit 
training. Pre-test was taken to consider the base line 
data and After 16 weeks training post-test was taken. 
The intensity was determined based on a relationship 
between the work intensity and HR. (Banister 1991).

Data Analysis: Descriptive statistics was employed 
for mean, standard deviation, minimum and maximum 
of the data and P-P-plot was used to check the normality 
of the continuous data. To check significance difference 
among the groups analysis of covariance (ANCOVA) 
was employed and its assumptions were checked. In the 
result that showed significant difference boneferrani post 
hoc test was used for paired mean comparison to identify 
which group significantly differs from the others. All 
statistical analyses were performed using IBM-SPSS 
version 23. Significant level was set at 0.05.

Results
The comparison on demographic parameters of 

HICT group, MICT group and Control group showed 
that they had no significant difference in all parameters 
of the demographic characteristics (Table 1). Thus we 
can conclude that the groups formed for the purpose of 
this study were almost homogeneous groups.

Table 1: Comparison on the Demographic data of HICT Group, MICT group and Control group

Variables HICT group (n=20) MICG group (n=20) Control group (n=20) F’ ratio Sig

Age 16.20+.69 16.30+.73 15.95+.68 1.30 .297

Weight 51.70+2.90 50.55+4.01 49.75+4.03 1.41 .253

Height 1.62+.041 1.64+.049 1.60+.064 2.43 .097

BMI 19.55+.93 19.42+1.15 19.14+1.73 .497 .611

The analysis of covariance for RBC, WBC, Hgb, 
HCT, MCV and MCH (Table 2) yieldedF ratio of 50.96, 
13.64, 9.27, 26.06, 29.21 and 27.55 respectively. This 
showed the F ratio found for each selected hematological 
parameters was greater than the required table Value 
for Df (2,56) which is 3.155 and thus the three groups 
showed significant difference on their RBC, WBC, Hgb, 
HCT, MCV and MCHas the result of the intervention. 

The result was subjected to the boneferrani post hoc test 
for paired mean comparison(Table 3). The RBC result 
yielded that the mean difference of HICT group and 
MICT Group was (-.227). This result showed that the 
difference made by MICT group over HICT group was 
significant (P=.014), the mean difference made by HICT 
group on Control Group was (.519) which is significant 
(P=.000). The mean difference made by MICT group 
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on Control group (.746) was significant (P=.000). The 
mean difference of WBC made by HICT group on 
Control Group (1.595) was significant (p=.000) and the 
mean difference made by MICT group on Control Group 
(1.894) was significant (P=.000). The mean difference 
made by MICT group on HICT group (.299) was not 
significant (P=1.000). The mean difference of Hgb made 
by HICT group on Control group was (.903) which 
was significant (P=.019). The mean difference made 
by MICT group on Control Group (1.238) was found 
to be significant at (P=.000). The mean difference made 
by HICT group on MICT group was (-.336) which was 
not significant(P=.989). The HCT mean difference made 
between HICT group and Control group was (-3.175, 
P=.000). The mean difference of MICT group and Control 
Group (-4.310) was found to be significant at 0.05 levels 
(P=.000). The mean difference made by HICT group and 

MICT group (1.135) showed no significant difference 
(P=.212). The MCV mean difference of HICT group 
and Control group showed significant difference. I.e. the 
HICT group increases significantly(5.668, P=.000). The 
mean difference of MICT group and Control Group were 
found to be significant at 0.05 levels(2.777, P=.001). 
The MICT group increased significantly. The HICT 
group also showed significant increase than the MICT 
group (2.892, P=.001). The MCH mean difference 
made between HICT group and Control group showed 
significant difference. That is HICT group decreased 
significantly (-1.344, P=.000). The mean difference of 
MICT group and Control Group showed significant 
difference at 0.05 levels. That is the MICT group 
showed significant decrease from Control group(-2.076, 
P=.000). The MICT group showed significant decrease 
from HICT group (.732, P=.032) and

Table 2 Analysis of covariance for the adjusted post-test mean of HICT group, MICT group and Control 
group

Variables Source of Variance Sum of squares Df Mean square F ratio

RBC in (x106/μL) Adjusted post-test
Between 5.85 2 2.92

50.96*
Within 3.21 56 .057

WBC in (x106/μL) Adjusted post-test
Between 41.42 2 20.71

13.64*
Within 85.02 56 1.51

Hgbin (g/dL) Adjusted post-test
Between 16.40 2 8.20

9.27*
Within 49.51  56 .88

HCT in % Adjusted post-test
Between 194.27 2 97.13

26.09*
Within 208.43  56 3.72

MCV in(fL) Adjusted post-test
Between 320.68 2 160.34

29.21*
Within 307.39 56 5.48

MCH in (Pg) Adjusted post-test
Between 42.50 2 21.25

27.55*
Within 43.19  56 .77

Significant at 0.05 level of significance F=Ratio was tested its significance at 0.05 level of significance = Df (2, 57) = 3.155, df (2, 56) 
= 3.155

Table 3 Boneferrani post hoc test for paired mean comparison

Variables HICT group MICT group Control group Mean difference Sig 

RBC

5.91 6.14 -.23* .014

5.91 5.34 .52* .000

6.14 5.34 .746* .000

WBC

7.86 8.16 -.299 1.000

7.86 6.27 1.595* .000

8.16 6.27 1.894* .000
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Variables HICT group MICT group Control group Mean difference Sig 

Hgb

16.62 16.95 -.336 .989

16.62 15.72 .903* .019

16.95 15.72 1.238* .000

HCT

46.96 46.32 1.135 .212

46.96 49.96 -3.00* .000

46.32 49.96 -3.63 .000

MCV

92.59 89.70 2.89* .001

86.92 5.66* .000

89.70 86.92 2.77* .001

MCH

28.56 27.82 .732* .032

28.56 29.90 -1.34 .000

27.82 29.90 -2.07 .000

Fig. 1 Descriptive statistics of RBC.
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Fig. 2 Descriptive statistics of WBC.

Fig. 3 Descriptive statistics of Hgb.
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Fig.4 Descriptive statistics of HCT.

Fig. 5 Descriptive statistics of MCV.
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Fig. 6 Descriptive statistics of MCH.

Discussion
[18 & 19] This study gives clear information to 

understand the comparative effect of High intensity and 
Moderate intensity football specific circuit trainings 
on hematological parameters. It is believed that 
Hematological parameters affect the aerobic capacity of 
football players which is considered as basic for technical 
and tactical development of footballers. However the 
[20] improvement in hematological parameters depends 
on type, intensity and duration of the training. Thus 
our study was aimed to make clear understanding on 
the comparative effect of high and moderate intensity 
of circuit training to bring changes on hematological 
parameters for footballers. [21] Findings of the previous 
studies reviled that aerobic, strength training and 
preparation training of sport brings alterations in blood 
parameters. Besides of this study from our finding both 
experimental groups showed significant increment in the 
parameters of RBC, WBC, MCV and Hgb which was 
similar finding [22 & 23] with the finding of six month 
football preparation exercises. This is due to that the 

training stimulates erythropoiesis within [24] the bone 
marrow to boost the RBC production which is required 
to increase the oxygen carrying capacity of the cells as to 
the training created stress on the body and high intensity 
circuit training group showed significant improvement on 
WBC which was contradictory to the Previous study, [25] 
which ensured that well trained people are with a lower 
WBC as the result of training adaptation so this might be 
that the previous finding took athletes with five years of 
experience from different sports but did not specifically 
identify the activity the subjects were engaged on and 
it did not consider the intensity of the activity they 
were engaged on. In contrary both groups significantly 
decreased in MCH and HCT after sixteen week training 
of moderate and high intensity circuit training. This 
means that the concentration of hemoglobin in a specific 
volume of red blood cell decreased as the number of 
RBC increases in the blood even if they had a variation 
in the type and intensity of exercise this finding supports 
to the finding that found decreased MCH in the eight 
weeks training for preparation of teackando players. T 
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he current study also showed decreased HCT this was 
strengthen the finding that training increases blood 
plasma volume which resulted decreased in HCT. Our 
new finding to the quantum of knowledge was that the 
WBC increased only in high intensity circuit training 
groups and the MCV also significantly increased better 
in high intensity circuit training group than the moderate 
intensity circuit training group thus the parameters 
of WBC and MCV are sensitive to high stress of the 
body whereas the RBC increased better in moderate 
intensity circuit training group than the high intensity 
circuit training group so this showed that the adaptation 
of hematological parameters varies as the stress on the 
body or training load varies. Thus we conclude that the 
different intensity of training brings different changes in 
different Hematological parameters and similar changes 
in some variables as well. So coaches or trainers should 
well understand with the benefit of varied intensity while 
they are planning for training.

Conclusion
From our new finding we conclude that different 

intensity of training brings different changes in different 
Hematological parameters and similar changes in some 
variables as well. Thus the circuit training intensity 
should be considered in the coaching plan for junior 
players.
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Abstract
Objective: The purpose ofthis study was to examine the effect of high intensity and moderate intensity 
football specific circuit training on selected motor fitness variables among football players in Ethiopia.

Method: For the purpose of this study random group design was implemented. To achieve this objective 
60 football players were taken as the subjects of the study. These subjects were distributed in to three high 
intensity football specific circuit training group (N1=20), moderate intensity football specific circuit training 
group (N2=20) and control group (N=20) using random sampling technique. The high intensity football 
specific circuit training group and moderate intensity football specific circuit training group were engaged 
in high intensity football specific circuit training and moderate intensity football specific circuit training 
respectively. The selected variables were agility, explosive strength and speed. The data was collected using 
the standardized tests such as zigzag run test for Agility, 30 meter speed test for Speed and Standing long 
jump test for Explosive strength.. The data was analyzed using ANCOVA and bonefferani post hoc test for 
paired mean comparison when significant difference exists.

Result: Our finding indicated that the HICT group increased significantly in agility, explosive strength 
and speed than the control group with a mean difference made (-.743, P=.000), .(360, P=.000) and (-.725, 
P=.000) respectively. The MICT group also showed significant difference on speed, explosive strength and 
speed than the control group with a mean difference made (-.562, P=.000), (.236, P=.000) and (-.367, P=.000) 
respectively. Moreover the difference made between the HICT group and MICT group on explosive strength 
and speed was significant with a mean difference made (.125, P=.000) and (-.358, P=.000) respectively. 
Whereas the HICT group and MICT group didn’t show significant difference on their agility with a mean 
difference of (-.180, P = .099).

Conclusion: From the finding we concluded that the intensity of circuit training is very crucial for the 
magnitude of adaptation in circuit training. Thus for the effectiveness of circuit training the plan of trainers 
or coaches should seriously consider the intensity to bring the intended or required changes.

Keywords:  High intensity circuit training, moderate intensity circuit training, Agility, Explosive strength 
and Speed.
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Introduction
[1,2]During football match players perform a large 

number of explosive bursts such as shooting, jumping, 
tackling, sprinting and pace changing in conjunction 
with high intensity actions such as sprinting, jumping 
and directional changes which is important to sprint, 
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accelerate and decelerate alongside change of direction 
which is commonly known as agility.[3] Successful sport 
performance at elite levels of competition often depends 
on high levels of technical, tactical and physical skills 
including aerobic and anaerobic power, muscle strength, 
flexibility, and agility are heavily on the explosive leg of 
the athletes

[6]During the process of training athlete’s body 
adapts to loading or adjustment to specific environmental 
conditions.[7] Indeed external loading is determined by 
sports trainers prescribing their trainees the corresponding 
sports training plans.[8] The sport training plan includes 
a sequence of sport training sessions for a specific 
period of sports training, thus sports training session 
is determined by exercise types, duration, intensity 
and frequency. [9] Adaptation of sport training plan is a 
very important task of real sport trainers, especially for 
those who are not very experience. There for coaches 
are required to approach each training session with a 
well-structured plan and method of training. [10] Among 
the trainings which coaches use to train youth is circuit 
training.[10,11] Circuit training was developed at the 
University of Leeds England. From that time on wards 
it becomes one of the important method to improve the 
physical fitness qualities of athletes Circuit training 
has gained popularity as a training strategy due to its 
improvement in different physical fitness qualities. [12] 
Circuit training is an excellent way to improve mobility 
and develop strength and stamina. However some 
researchers recommend that increasing the intensity of 
circuit training may acquire better benefits. [13] Limited 
studies are found on the comparative effect of varied 
intensity of circuit training. Some studies indicated that 
higher levels of speed, agility and flexibility and the 
combination of their quality contribute for the explosive 
strength of the athletes. Hence [14,15] the current study 
focused on the effect of varied intensity football specific 
circuit training on speed, agility and explosive strength 
of the leg. [16] The explosive strength is an action that 
is accomplished with maximum effort in a minimum 
amount of time. [17] The basis for explosive strength is 
in speed, strength, a physical quality displayed in many 
sport skills such as jumping for a maximum height, 
hitting for maximum power or distance.

Materials and Method
Study setting and ethical approval: Ethical 

clearance was obtained from Mekelle University 
College of Health Sciences; Health Research Ethics 

Review Committee (HRERC) with Ref. ERC 1236/2019 
dated 7/03/2019 and the written assent and consent 
was obtained from all participants and their guardians 
respectively and the physical activities readiness 
questionnaire was fulfilled by the participants. The 
study was conducted in adigrat city which is found in 
eastern zone of Tigray region Ethiopia with an elevation 
of 2,457 meters above sea level. It is located at longitude 
and latitude 14°16’N and 39˚27E.

Study design and participants: This study was an 
experimental with Randomized control group pretest-
posttest design which aimed to study on the effect of 
high intensity and moderate intensity football specific 
circuit training on selected Motor fitness variables 
among Under-17 football players. For the purpose of 
this study from a total of ninety (90) players of Adigrat 
city sixty (60) players were taken as a sample size using 
the Cochran18&19 corrected formula for finite population. 
I.e.  to meet 80% of power where= n is 

new adjusted sample size; no is Cochran’s sample size 
recommendation at p=0.2 variance; 95% confidence and 
+5 precision; N is population size. In this study male 
players who are at the age of 15-17 years and volunteers 
to give their assent and consent from their guardian were 
included. The sixty (60) players were distributed into 
the experimental N1=20(high intensity circuit training 
group), N2=20(moderate intensity circuit training group) 
and N=20 (control groups) using the simple random 
sampling technique.

Procedures: For the purpose of this study pre-test 
was taken to collect base line data from the experimental 
groups and control group and after sixteen week of 
training three times per week in the Moderate intensity 
training (75% to 85% of HRmax) and High intensity 
training (85% to 90% of HRmax) for Moderate intensity 
group and High intensity group respectively post-
test was also taken place. To collect the data from the 
subjects at both pre and posttests standardized tests were 
used. The tests or instruments were zigzag run test for 
Agility, 30 meter speed test for Speed and Standing 
long jump test for Explosive strength. In addition to the 
testers’ competency the subjects were well informed 
about all the experimental procedures to perform strictly 
the tests to make the tests reliable.

Training: For the purpose of this study pilot 
study was taken to determine the required intensity. 
The intensity was determined based on a relationship 
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between the work intensity and HR20. For the purpose 
of this study intensity was set at 75% to 85% of HRmax 
for Moderate intensity and 85% to 90% of HRmax for 
high intensity training using the heart rate monitor. The 
training program was designed based on the required 
intensity. The two experimental groups of HICT group 
and MICT group were engaged in the high intensity 
circuit training (HICT) and Moderate intensity circuit 
training (MICT) respectively for sixteen(16) week three 
times per day whereas the Control group did not engage 
in the circuit training.

Data Analysis: Descriptive statistics was employed 
for mean, standard deviation, minimum and maximum 
of the data and P-P-plot was used to check the normality 
of the continuous data. To check significance difference 
among the groups analysis of covariance (ANCOVA) 
was employed and its assumptions were checked. In 
the result that showed significant difference boneforrani 
post hoc test was used for paired mean comparison 
to identify which group significantly differs from the 
others. [21] All statistical analyses were performed using 
IBM-SPSS version. Significant level was set at 0.05 
levels of significance.

Results
Table 1: Demographic characteristics of the participants

Variables HICT group (n=20) MICT group (n=20) Control group (n=20) F’ ratio Sig 

Age in years 16.20+.69 16.30+.73 15.95+.68 1.30 .297

Weight in Kg 51.70+2.90 50.55+4.01 49.75+4.03 1.41 .253

Height in meters 1.62+.041 1.64+.049 1.60+.064 2.43 .097

BMI in Kg/m2 19.55+.93 19.42+1.15 19.14+1.73 .497 .611

From the above table the F-ratio found for the Age, 
Weight, Height and BMI of the participant is (1.30, 
P=.297), (1.41, P=.253), (2.43,P=.097) and (.497, 

P=.611) respectively. This showed that the groups 
had no significant difference on their demographic 
characteristics. They were homogenous groups.

Table 2: Analysis of covariance on the Agility, Explosive strength and Speed of the three groups.

Variables Source of variance Sum of squares Df Mean square F-ratio sig

Agility Adjusted posttest mean
Between 5.942 2 2.971

44.635* .000
Within 3.728 56 .067

Explosive 
strength Adjusted posttest mean

Between 1.228 2 .614
101.453* .000

Within .339 56 .006

Speed Adjusted posttest mean
Between 4.754 2 2.377

43.118* .000
Within 3.087 56 .055

The F-ratio for the adjusted means was found 44.635 
which is significant at 0.05 level this shows significant 
difference among the groups. There for the result should 
be subjected to the bonferroni post hoc tests paired mean 
comparison to identify which group is different from the 
others.

The analysis of covariance for Explosive strength 
indicated that F-ratio for the adjusted means was found 
101.453 which is significant at 0.05 level this shows 
significant difference among the groups. There for the 

result was subjected to the bonferroni post hoc tests 
for paired mean comparison to identify which group is 
different from the others.

The analysis of covariance for speed indicated that 
The F-ratio found for the adjusted means was found 
43.118 which is significant at 0.05 level this shows 
significant difference among the groups. There for the 
result was subjected to the bonferroni post hoc tests 
for paired mean comparison to identify which group is 
different from the others.
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Table 3: Post hoc test result of paired mean comparison

Variables HICT group MICT group Control group Mean difference Sig

Agility in seconds

7.812 7.993 -.180 .099

7.812 8.555 -.743* .000

7.993 8.555 -.562* .000

Explosive strength in 
meters

2.256 2.131 .125* .000

2.256 1.896 .360* .000

2.131 1.896 .236* .000

Speed in seconds

4.006 4.364 -.358* .000

4.006 4.731 -.725* .000

4.364 4.731 -.367* .000

From the above table it is evident that the mean 
difference of HICT group and Control Group:MICT 
group and Control Group of the agility were found to be 
significant at 0.05 levels. The mean difference made by 
MICT group and MICT group showed statistically no 
significant difference between them however the mean 
difference showed that the HICT group improved better 
than the MICT group.

The mean difference of HICT group and Control 
Group: MICT group and Control Group of Explosive 
strength were found to be significant at 0.05 levels. The 
mean difference made by MICT group and MICT group 
also showed significant difference.

The mean difference of HICT group and MICT 
group as well as HICT group and Control Group showed 
significant difference: MICT group and Control Group 
were also found to be significant at 0.05 levels.

Figure 3: Descriptive statistics of speed

Discussion
The aim of this study was to get clear information 

to understand on the effect of moderate intensity football 
specific circuit training and high intensity football 
specific circuit training on agility, explosive strength and 
speed. In this study it was hypothesized that there would 
be a significant difference on the effect of varied intensity 
football specific circuit training on agility, explosive 
strength and speed among U-17 football trainees. The 
result of the study yielded that the HICT group and 
MICT group showed significant improvement on agility, 
explosive strength and speed. This result is obtained as the 
result of engaging in the selected exercises in the circuits 
training which is supported by the findings However the 

HICT group showed significant difference from even 
the MICT group on explosive strength and speed. This 
means that our finding make clear understanding that the 
high intensity football specific circuit training is better 
training to improve the explosive strength and speed 
this is due to that the high intensity circuit training was 
with more repetitive activities as well as relatively more 
strenuous exercises. The finding of this study strengthen 
the finding that had ensured as an intensive sport specific 
endurance circuit training is an effective enough to bring 
changes on speed and power. Thus from the finding 
of the current study we conclude that varied intensity 
brings varied magnitude of adaptation.

Conclusion
From the finding we concluded that the intensity 

of circuit training is very crucial for the magnitude of 
adaptation in circuit training. Thus for the effectiveness 
of circuit training the plan of trainers or coaches should 
seriously consider the intensity to bring the intended or 
required changes.
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Abstract
The purpose of this study was to investigate the analyze of floor, skipping and combined aerobic exercise 
on physiological variables of wukro high school students and to forward possible solutions. In this study 
complete experimental design was employed. To select the subjects of the study, simple random sampling 
technique was used. The study Subjects (n=80) female students in age range from 15-16 were included. The 
selected samples by simple random sampling technique; the samples were grouped in to four of(n=20)G-1 
floor aerobic group,(n=20)G-2 skip aerobic group, G-3 combined aerobic group and (n= 20)G-4 control 
group. Special training or treatment was provided for groups G-1 and G-2 and G-3 for twelve consecutive 
weeks and G-4(control group) did not get any special treatment. The selected physiological variables are 
RHR, and breathe hold. The study period was twelve week and three times per week. The statistical technique 
used in this study was ANCOVA; post hoc multiple comparisons and Scheffe’s Confidence Interval post hoc 
test at the significant level of 0.05. Beside this to compare the post test results mean difference between the 
four groups were employed. Result indicated following the treatment of combined aerobic exercise group 
on physiological variables significantly improved than skip aerobic, floor aerobic group and control group 
and the mean arterial blood pressure had shown not significant improvement. The result concluded that 
combined exercise program method shows a better improvement on selected variables due to twelve weeks 
training program of wukro female students. Finally, based on the findings and conclusions recommendations 
were forwarded to high school students, physical education teachers, fitness trainers and coaches.

Keywords:  Aerobic, training, floor, skip, combined. Statistical technique.
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Introduction
[1]The word aerobic meaning with oxygen to 

represent idea Even so the dynamics of the idea are more 
complicated than implied by the definition. Aerobic can 
be viewed as an intricate system of bodily supply and 
demand. That is the body needs energy for any kind of 
activity and the need is filled by burning off the foods 

that eat. Aerobic exercise refers to exercise that involves 
or improves oxygen consumption by the body. Aerobic 
means “with oxygen”, and refers to the use of oxygen in 
the body’s metabolic or energy-generating process.

Many types of exercise are aerobic, and by definition 
are performed at moderate levels of intensity for 
extended periods of time. [2] To obtain the best results, an 
aerobic exercise session involves a warming up period, 
followed by at least 20 minutes of moderate to intense 
exercise involving large muscle groups, and a cooling 
down period at the end. [3] Aerobic exercise help Proper 
growth and maintenance of good health, participation 
in daily physical activities is an essential one. To 
perform the daily activities in a more efficient manner, 
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a condition of muscles, their strength and endurance are 
essential to man. A muscle must be overloaded in order 
to be strengthened.

[4]Since different games make different demands 
up on the organism with respect of neurological, 
respiratory, circulatory and temperature regulating 
functions physiological fitness is specific to the activity. 
Physiological systems are highly adaptable to exercise.

In order to find out the influence of floor aerobic, skip 
aerobic and combined aerobic exercise on physiological 
variables, the researcher selected variables resting heart 
rate, mean arterial blood pressure, breath holding time 
and respiratory rate.

Objectives of the Study:

•	 To assess the effect of floor, skipping and the 
combined exercise program on the selected breathe 
holding time

•	 Compare the fitness level among the three 
experimental groups and control group based on 
resting heart rate breathe holding time

Hypothesis of the research:

H1 It is hypothesized there might be significant 
differences between the experimental groups and control 
groups on the resting heart rate and breathe holding time.

Methodology
Design of the Study: The study was formulated 

as a complete group design consisting of a pre-test 
and posttest. The subjects (n=80) was randomly assign 
to four equal groups of twenty female students. The 
groups were assigned as experimental group I – (floor 
aerobic exercises), Experimental Group II (skip aerobic 
exercises) experimental Group III (in both floor aerobic 
and skip aerobic) and control group respectively. Pre 
tests were conducted for all the 80 subjects on selected 
physiological variables. After the experimental period 
of twelve weeks posttest were conducted and the scores 
as recorded. The subjects were given respective training 
three days a week from 6.30 to 7.30 p.m.

Area of the Study: Wukro city is located in Tigray 
Regional of Northern Ethiopia it is found about 826 K.M 
from Addis Ababa, capital city of Ethiopia and 43 k.m 
from the capital city of tigray Under the study area there 
are III high schools (Wukro 2ry school,Megabit 30 high 
schools and Awlaelo 2ry school).

Sample and sampling technique: According to 
Tigray educational office in Tigray there are 150 high 
schools and 53 are in Easter zone from this high 
school three of them are in wukro city around 4500 
regular students found in the schools. The total 
numbers of female students are 1480. The selection of 
school was made using purposive sampling technique. 
Disproportionate stratified sampling technique is 
employed to allocate subject numbers to each school. 
The selection of samples was conducted using 
simple random sampling method. Based on the above 
information 80 female high school students in the age 
group 15-16 years old were identified. [5] Sample size 
determination formula = 50 + 8m= 74, where m=number 
of independent variables. 7% of the calculated sample 
is added for contingency for subjects who quite the 
intervention (0.07 x74=6). Hence, the total sample size 
is 80.

Selection of Subjects: 80 untrained students and 
free form deformities and ailments were selected from 
three high schools in wukro. The subjects was from 
different family background and heterogeneous in 
their academic activities. The subjects were selected at 
simple random sampling and the schools selected in 
purposive method. They were in the age group of 15– 
16 years.

The subjects are randomly divided in to four groups 
and each group contains twenty subjects. Group one 
acted as experimental group one(floor), group two acted 
as experimental group-two(skip) and group-three acted 
as combined (floor and skip aerobic) and group four as 
control group for twelve weeks and the Control group 
was not exposed to any treatment.
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Analysis of results and discussion of findings:

Table 1: Analysis of covariance for pre test, post test and adjusted posttest on respiratory rate experimental 
groups and control group (scores in numbers per minute)

Groups F.A S.A COM\G CONG SV Ss Df MS ‘F’ 
Ratio Sig

Pre-test Mean SD
41.15 42.45 44.25 40.50 B 164.138 3 54.713

2.686

.001

W 660.250 76 8.688
1.814 2.164 2.124 4.718 Total 824.388 79

Post-test Mean SD
38.50 38.75 39.40 41.35

B 99.900 3 33.300

10.999*

.000

W 230.100 76 3.028

1.573 1.482 1.698 2.134 Total 330.000 79 330.000

Adjusted post-test 
Mean 38.816 38.628 38.672 41.884

B 138.618 3 46.206
22.316* .000

W 155.287 75 2.070

SV- Source of variance, SS – sum of square, df- degree of freedom, MSS- mean sum of square, B=between Means Variance, W=Within 
Group Variance, * Significant at 0.05 level of significance, F=Ratio needed for significance at 0.05 level of significance = df (3,76) = 
2.73, df (3, 75) = 2.73

Table 1 shows that the pretest mean scores of 
respiratory rate of floor aerobics exercises group was 
41.15, skip aerobics group was 42.25,combined aerobics 
exercises group was 44.25 and control group was 40.50.

The posttest means showed reduction over the pre 
test scores due to twelve weeks varied aerobic exercises 
and mean values recorded were 38.50, 38.75, 39.40 and 
41.35 respectively. The obtained F value on pre test 
scores 2.686 was less than the required F value of 2.73 to 
be significant at 0.05 level. This proved that there was no 
significant difference among the groups at initial stage 
and the randomized assignment of the subjects into three 
groups were successful. [6] The post test scores analysis 
proved that there was significant difference among the 
groups, as they obtained F value 10.99 was greater than 
the required F value of 2.73. This proved that there was 
significant difference among the posttest means of the 

subjects.

To find out the effect of varied aerobic exercises, 
ANCOVA was calculated. The adjusted mean scores 
taking into consideration the pre and post test scores 
among the groups were calculated and subjected to 
statistical treatment. The obtained F value of 22.361 was 
greater than the required table F value of 2.73.[7] This 
proved that there was significant differences among the 
means due to twelve weeks varied aerobic exercises on 
physiological variable respiratory rate. since significant 
improvements were recorded;[8] the results were 
subjected to post hoc analysis.

Analysis of Breath Holding Time: The pre and post 
test scores of the physiological variable, breath holding 
time was measured and subjected to statistical treatment. 
The results on the effect of twelve weeks varied aerobic 
exercises are presented in Table 2.
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Table: 2 Analysis of covariance for pre test, post test and adjusted post test on breath holding time 
experimental groups and control group (scores in seconds)

Groups F.A S.A Comg Cong Sv Ss Df Ms ‘F’ 
Ratio Sig

Pre-test Mean SD
56.20 57.55 57.75 57.55 B 30.637 3 10.212

1.737

.167

W 446.850 76 5.880
3.750 1.849 1.773 1.701 Total 477.487 79

Post-test Mean SD
61.25 63.55 64.05 57.35

B 559.600 3 186.533

20.131*

.000

W 704.200 76 9.266

2.900 3.220 3.034 3.014 Total 1263.800 79

Adjusted post-test 
Mean 62.007 63.345 63.703 57.145

B 549.331 3 183.110
28.767* .000

W 477.397 75 6.365

SV- Source of variance, SS – sum of square, df- degree of freedom, MSS- mean sum of square, B=between Means Variance, W=Within 
Group Variance, * Significant at 0.05 level of significance, F=Ratio needed for significance at 0.05 level of significance = df (3,76) = 
2.73, df (3, 75) = 2.73

Table:2 shows that the pretest mean scores of breath 
holding time of floor aerobics exercises group was 56.20, 
skip aerobics group was 57.75, combined aerobics group 
was 57.75 and control group was 57.55.

The posttest means showed improvement over 
the pre test scores due to twelve weeks varied aerobic 
exercises and mean values recorded were 61.25, 63.55, 
64.05 and 57.35 respectively.

The obtained F value on pre test scores 1.737 was 
less than the required F value of 2.73 to be significant at 
0.05 level. [9] This proved that there was no significant 
difference among the groups at initial stage and the 
randomized assignment of the subjects into four groups 
were successful.

The post test scores analysis proved that there was 
significant difference among the groups, as they obtained 
F value 20.131 was greater than the required F value of 
2.73. [9] This proved that there was significant difference 
among the post test means of the subjects.

To find out the effect of varied aerobic exercises, 
ANCOVA was calculated. The adjusted mean scores 
taking into consideration the pre and post test scores 
among the groups were calculated and subjected to 
statistical treatment. The obtained F value of 28.767 
was greater than the required table F value of 2.73. [10,11] 
This proved that there was significant differences among 
the means due to twelve weeks varied aerobic exercises 
on physiological variable breath holding time. Since 
significant improvements were recorded

Discussions on Hypothesis
it was hypothesized that there would be significant 

differences between the experimental groups and control 
groups on the selected physiological variables, resting 
pulse rate, respiratory rate and breathe holding time was 
accepted at 0.05 level.

Conclusions
1.	 Floor aerobic, skip aerobic and combined aerobic 

exercises significantly influenced on physiological 
variables: resting pulse rate, respiratory rate and 
breath holding time except on mean arterial blood 
pressure.

2.	 There was no significant alteration by Floor aerobic, 
skip aerobic and combined aerobic exercises on 
physiological variable, mean arterial blood pressure.
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Abstract
Background: Job satisfaction is the affective orientation that an employee has towards their work. 
Identification of the factors related to job satisfaction has the potential to aid the development of employment 
strategies to improve retention and reduce turnover.

Objectives: The study was conducted to assess the job satisfaction of nurses as measured and to identify the 
determinants of the job satisfaction with regard to selected demographic and work related variables.

Method: A cross sectional survey design was used to conduct the study. The study population consisted of 
1040 registered nurses working in selected medical college hospitals and government hospitals of Udupi and 
Mangalore districts during the period of data collection. Subjects were selected through purposive sampling. 
Data were gathered by administering Background proforma, and The Minnesota Satisfaction Questionnaire 
(MSQ).

Results: Majority i.e. 977 (93.94%) were in the category of low satisfaction and only 10 (0.96%) subjects 
had high job satisfaction. Significant association between job satisfaction, income per month, area of work 
and working hours (p<0.05) is observed.

Conclusions: Findings clearly indicate that the nurses are underpaid in many institutions which may affect 
their job satisfaction. No standard is followed in most of the institutions regarding the nurses duty hours in 
a day.
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Introduction
Most published research from various countries 

indicates that job satisfaction is a major predictor of 
nursing absenteeism, burnout, turnover and intention 
to quit1. Thus identification of the factors related to 

job satisfaction and exploration of their effects on job 
satisfaction have the potential to aid the development of 
employment strategies to improve retention and reduce 
turnover.

A study investigated the interrelationships among 
burnout, role conflict and job satisfaction among 450 
health care staff of two major hospitals in Szeged, 
Hungary. Questionnaire contained items on work and 
health-related information (i.e., burnout, job satisfaction, 
role conflict, and psychosomatic symptoms) and on some 
basic socio-demographics. Findings show that emotional 
exhaustion and depersonalization scores were higher, 
while scores on personal accomplishment was lower 
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as compared to Canadian, Norwegian or US samples. 
Burnout, particularly emotional exhaustion (p<0.001), 
was found to be strongly related to job dissatisfaction. 
Schooling was inversely related to satisfaction with 
the job (p<0.05). While job satisfaction was a negative 
predictor of each type of burnout subscale (p<0.001), 
role conflict was a factor contributing positively to 
emotional exhaustion (p<0.001) and depersonalization 
scores (p<0.001).2

Job satisfaction of 546 nurses who worked in private 
psychiatric hospitals in Pennsylvania was assessed in a 
study. Respondents rated their level of satisfaction on 
the 100-item survey by using a 5-point Likert scale. 
Management’s actions and attitudes demonstrated 
the largest mean correlation with all the other factors 
(mean of 0.64), including overall satisfaction (r=0.98).
Therefore, management’s actions and attitudes were 
found to strongly relate to other areas of job satisfaction 
for the RNs. Compensation demonstrated the lowest 
mean correlation with the other factors (r=0.31), 
including global satisfaction (r=0.46)3.

The magnitude and determinants of job satisfaction 
in 500nurses working in 9 Ministry of Health hospitals 
Riyadh, Kingdom of Saudi Arabia was found in a survey. 
A modified version of the Minnesota Job Satisfaction 
Questionnaire by Weis, DJ (1967) is used to. Data 
analysis consisted of descriptive statistics, t-tests, 
one way-analysis of variance, correlation analysis, 
and regression analysis. Overall job satisfaction was 
measured in two different ways: first the average score 
of responses to all 25 items of the job satisfaction 
scale, then through the averages score of the global 
measure. Results show that overall satisfaction scores 
were similar when measured in both ways, and its 
value was 3.3 on a scale of 5, indicating that nurses 
have a moderate level of job satisfaction, or that they 
are “somewhat satisfied”. No significant differences in 
overall levels of job satisfaction were found according 
to gender, nationality, age, marital status, job tasks, and 
monthly income. Significant differences were only found 
according to education level at p<0.01. Results indicate 
that overall job satisfaction is significantly lower among 
bachelors’ degree holders than middle college graduates 
and graduates of the Health Institutes, and that it is also 
significantly lower among middle college graduates than 
graduates of the Health Institutes. Patterns of association 
between overall job satisfaction scores and experience 
level (years of experience) were measured using 
Pearson product correlation. Significant but low positive 

correlation was found between the two variables (r=0.21 
p <0.01) indicating that overall job satisfaction improves 
with time on the job. The highest satisfaction was found 
with their colleagues, while the lowest satisfaction was 
found with pay, and job advancement.4

The objectives of the study were to find the 
determinants of job satisfaction among nurses with regard 
to demographic variables and work place variables.

Materials and Method
Study type and setting: Cross sectional survey 

approach was adopted for the study. Selected medical 
college hospitals and government hospitals of Udupi and 
Mangalore districts were the settings.

Study Population: All registered nurses working 
in selected medical college hospitals and government 
hospitals were selected as the study population.

Sampling: Purposive sampling was used to select 
the samples. Total sample size was 1040. Sampling 
criteria included female nurses who were: registered with 
state nursing council,working as staff nurses, involved 
in direct patient care, employed at the hospital at least 
six monthsandworking in respective units at least six 
months. These criteria were chosen because: to practice 
as a licensed staff nurse she has to be registered in state 
nursing council, job satisfaction experienced by different 
category of nurses differs as their job description is 
different, similar working situations, respondents would 
be well-oriented to the organization, and past the initial 
stress of working in a new environment.

Data collection tools and techniques: A 
questionnaire consisting 11 items such as age, 
professional qualification, marital status, married status, 
type of family, number of children, monthly income, area 
of work, daily working hours, experience in current area 
of work and total years of experience as a nurse was used 
to collect the background information. The Minnesota 
Satisfaction Questionnaire (MSQ)-Short form 1977 
was used to assess job satisfaction among nurses. It 
is a standardized questionnaire designed to measure 
an employee’s satisfaction with his or her job. It is 
composed of twenty items which consists of three scales: 
Intrinsic satisfaction, Extrinsic satisfaction and General 
satisfaction. The response choices are: Very dissatisfied, 
Dissatisfied, Neither satisfied nor dissatisfied, Satisfied 
and Very satisfied with the scoring weight of 1,2,3,4 and 
5 respectively. Scale scores are determined by summing 
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the weights for the responses chosen. The reliability 
coefficient of intrinsic, extrinsic and group satisfaction 
was 0.87. 0.8 and 0.98 respectively. Thus the reliability 
coefficient of the tool was 0.88. Job satisfaction was 
classified as high, average and low.

The nurses were contacted and administered the 
questionnaires in their respective wards during different 
shifts according to their convenient time.

Ethical Considerations: The study was approved 
by the faculty of nursing and the administrators of the 
institutions selected and approval was taken from the 
Institutional Ethics Committee of Kasturba Hospital 
Manipal before conducting the study. Purpose of the 
study was explained to the subjects and written consent 
was obtained from the subjects before collecting the data. 
Anonymity and confidentiality were ensured throughout 
the study.

Results
The descriptive statistics was used to analyse 

the data related to sample characteristics in terms 
of frequency and percentage. Determinants of job 
satisfaction was determined by computing Kruskal-
Wallis test, and Mann-Whitney (Z) test. The statistical 
level was specified at p < .05. Age of the subjects 
varied from 21 to 56 years, with a mean age of 28.9 + 
7.67 years. Majority (70.2%) of the subjects were in 
the age group of 21- to 30 years. General Nursing and 
Midwifery was the professional qualification for 906 
(87.1%) of the subjects. With reference to marital status, 
555 (53.4%) were single and among the married 326 
(67.22%) of the subjects were staying with spouse and 
142 (29.28%) were staying away from spouse due to 
job related reason. With regard to type of family 858 
(82.5%) were from nuclear family. Data on number 
children show that among 485 married subjects most of 
them i.e. 214 (44.13%) have two children and 17.32% 
had no children. Monthly income for 532 (51.2%) of the 
subjects was within the range of rupees 5001-9000.

With regard to area of work most (32.1%) of the 
nurses were from medical area followed by surgical 
area which was 17.6%. Majority (75.5%) of them was 
working for eight hours a day, but 5.7 % of them were 
working for 12 hours or more. With reference to data on 
total years of experience 592 (56.92%) had 1-5 years of 
experience and 54 (5.19) of them had experience more 
than 20 years. Data on Experience in current area of 

work reveal that 390 (37.5%) had less than one year of 
experience and 138 (13.27) had more than five years of 
Experience in current area of work.

Majority of the participants i.e. 977 (93.94%) 
were in the category of low satisfaction based on the 
transformed score and only 10 (0.96%) subjects had 
high job satisfaction. Moderate satisfaction was present 
for 53 (5%) of the participants.

As age was a continuous variable and did not follow 
normality, Spearman’s rho was calculated between 
job satisfaction and age to determine whether age is a 
factor which determines job satisfaction of nurses. The 
Spearman Rho calculated was 0.04 with p value of 0.24 
which is not significant at 0.05 level. Determinants of 
job satisfaction in relation to and other demographic 
variables was determined by computing Kruskal-
Wallis test, and Mann-Whitney (Z) test and significant 
association exist only between job satisfaction and 
monthly income (p=0.002). Data were further analysed 
with Bonferroni correction and findings are presented in 
table 1.

Findings from table 1 suggest that there is significant 
association (p=0.001) between job satisfaction and 
income category in the pair of rupees <5000: 5001-9000. 
It is evident from the median score presented in table 1 
that nurses who are having the income <5000 rupees are 
less satisfied with their job.

Findings of determinants of job satisfaction in 
relation to work variables are presented in table 2 and 
show a significant association between job satisfaction, 
area of work and daily working hours (p=0.001). Hence 
job satisfaction, area of work and daily working hours are 
identified as determinants of job satisfaction of nurses. 
No significant association is observed between job 
satisfaction and total years of experience and experience 
in current area of work.

Significant association exists between job 
satisfaction and area of work in the pair of Surgical 
ward and Intensive Care Unit (p=0.001). With regard to 
Daily working hours association is significant in the pair 
of 8:10. Thus it may be interpreted that nurses working 
in Intensive care unit (Md=55) and working for eight 
hours per day (Md=54) are having more job satisfaction 
compared to the nurses working in other areas and nurses 
who are working more than eight hours per day.
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Table 1: z value, and p value of job satisfaction with regard to monthly income, with Bonferroni correction 
n=1040

Grouping variable Groups z value p value

Monthly income in Rupees*

<5000 3.32 0.001

5001-9000

<5000 0.66 0.51

9001-13000

<5000 0.17 0.87

>13000

5001-9000 2.07 0.04

9001-13000

5001-9000 2.41 0.02

>13000

9001-13000 0.67 0.5

>13000

Bonferroni corrected level of significance 0.0083

Table 2: Median, IQR, Test statistic, df and p value of Job satisfaction and work variables of nurses n=1040

Work variables Median Inter quartile range Test statistic & df p-value

Area of current work
Medical

53 45-60

17.49
8

0.025

Surgical 52 45-57

Operation theatre 55 49-61

Intensive care unit 55 48-65

Casuality 54 47-58.5

Special ward 54.5 47.25-61

Paediatrics 54 46-60

OBG 53 47-67.5

Dialysis 53 47-67.5

Daily working hours
8 54 47-61 13.33

2
0.001

10 52 45-57

12 and more 50 43-58

Total years of experience
1-5 54 46-61

5.1
4

0.28
6-10 52 45-60

11-15 54 48.75-61

16-20 53.5 47-59

>20 53 47.75-65

Experience in current area of work
<1 54 47- 60

4.26
3

0.23
1-3 52 45-60

3-5 52.5 44-63

>5 54 48-60
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Discussion
Based on the transformed score majority i.e. 977 

(93.94%) out of 1040 subjects were in the category of low 
job satisfaction and 53 (5.1%) had moderate satisfaction 
and only 10 (0.96%) subjects had high job satisfaction. 
This finding is in agreement with the study by Ravindran, 
Sood (1996)5 in a sample of 75 staff nurses working in 
a large hospital in Delhi. Fifty three percent of nurses in 
general wards and 48% of nurses in special wards had 
their scores exceeding mean value, indicating a higher 
degree of dissatisfaction. A descriptive survey among 
438 Jordanian nurses on job satisfaction and retention 
found that subjects were moderately satisfied in contrast 
to the findings of present study. This could be due to the 
differences in pay scale and the role functions of nurses in 
India as compared to the other countries. In India nurses 
are underpaid in most of the private institutions which 
was evident from the present study. The magnitude and 
determinants of job satisfaction in nurses working in 
Ministry of Health hospitals, Kingdom of Saudi Arabia 
was found and reported the findings similar to the study 
on Jordanian nurses, i.e. nurses had a moderate level of 
job satisfaction, or that they are somewhat satisfied with 
their job4. Balseiro, Valle, Gracida, Guerrero, Hernández 
(2006) in Mexico city found that 79.23% of the nurses 
had satisfaction in the work6. The findings of the present 
study are supported by a study in Iraq hospital which 
found that most nurses were dissatisfied with their job 
description. In both of these studies salary was rated as 
the least satisfying aspect of work7.

Significant difference in job satisfaction was 
observed in the present study in monthly income, area 
of work, and working hours. Nurses who are having 
the income of<5000 rupees per month, are less satisfied 
with their job. Nurses working in Intensive care unit and 
nurses working for eight hours per day are having higher 
job satisfaction. Similar finding is reported by Cimete, 
Gencalp, Keskin (2003)8 who found a significant 
difference in job satisfaction according to their age, 
economic level, marital status, duration of working life, 
and position at work.

Conclusion
Nurses are underpaid in many institutions which 

may affect their job satisfaction. No standard is followed 
in most of the institutions regarding the nurses duty 
hours in a day. Some institutions follow different duty 
hours for nurse. This also could be a significant factor 
contributing to poor reduced job satisfaction. Monthly 
pay and the hours of work in a day are the main factors 
affecting job satisfaction.
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Abstract
Background: A pregnant teenager ‘’A child in child”as to meet the growing demands of fetus in addition 
to her own growing needs, thus putting her in a stressful situation. Teenage pregnancy is dangerous for 
the mother, child and the community. Medical complications such as preterm labor, pregnancy-induced 
hypertension, anemia and low birth weight babies are strongly associated with adolescent pregnancy. Such 
pregnancies are seen mostly amongst the poorer and less educated sections of the society.

Aim: To evaluate the maternal and perinatal outcome in teenage pregnancy in a tertiary care center.

Objectives: To compare the maternal and perinatal outcome in teenage and adult pregnancies

Design: A prospective study

Setting: Department of Obstetrics and Gynecology, Sri Siddhartha medical college, Tumkur.

Materials and Method: This study was undertaken at Sri Siddhartha medical college and hospital research 
centre tumakuru between October 2018 to October 2020, among the married pregnant women visiting to 
antenatal OPD and inpatients in the department of the OBG between 18 to 19 yrs as per the inclusion and 
exclusion criteria.

Results: Teenage pregnancy may cause a significant obstetric complication Anaemia, preterm delivery, 
prom, pph, low birth weight babies, NICU admissions, respiratory distress syndrome were found to be 
higher among teenage mothers when compared to adult mothers.

Conclusion: Teenage pregnancy was associated with increased incidence of anaemia and contract ed pelvis. 
Consequently there were higher incidence of lscs and PPH. There was in creased incidence of low birth 
weight babies, RDS, NICU admissions among the ba bies born to teenage mothers. Teenage pregnancy is 
associated with increased mater nal and perinatal morbidity.

Keywords:  Teenage pregnancy, maternal outcome.

Corresponding Author: 
Dr. B.S. Dhananjaya, MBBS, MS, DNB. 
Professor and HOD, Department of Obstetrics and 
Gynecology, Sri Siddhartha Medical College, Tumkur 
Ph No: 9886416885 
e-mail: drdhananjaybs@gmail.com

Introduction
Teenage” or “Adolescence” is the transition from 

childhood to adulthood. It is defined by the World Health 

Organization as period between 10 and 19 years of age. 
Adolescence represents a key stage in the development 
and a critical opportunity for ensuring a successful 
transition to adulthood.1

A pregnant teenager ‘’A child in child” as to meet 
the growing demands of fetus in addition to her own 
growing needs, thus putting her in a stressful situation. 
She is at high risk and more vulnerable for complication.2

Teenage pregnancy is one of the most important 
social and public health problem all over the world with 
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varying prevalence rate. Teenage pregnancy represents 
a high risk group in reproductive terms because of the 
double burden of reproduction and growth. Teenagers 
make up more than one billion i.e., nearly one fifth of the 
world population.

Teenage pregnancy is dangerous for the mother, 
child and the community. Medical complications such as 
preterm labor, pregnancy-induced hypertension, anemia 
and low birth weight babies are strongly associated with 
adolescent pregnancy.

Adolescent pregnancy is on the rise, emerging as a 
concern all over the world and more so in developing 
countries like India where early marriages and early 
pregnancies are long established and well-accepted 
customs.3

While there is growing recognition of the need 
for action to promote adolescent reproductive health, 
work done in this regard is often piecemeal. In this 
background, as no study about teenage pregnancy was 
done in this area, a study to know the outcomes and 
sociodemographic factors associated with adolescent 
pregnancy was taken up.

So, the study is being done to obtain a reliable data 
on the pregnancy outcomes and labour complications of 
the teenage pregnant patient at tertiary level centre.

Aim and Objectives
Aim: To evaluate the maternal and perinatal 

outcome outcome in teenage pregnancy in a tertiary care 
center.

Objectives: To compare the maternal and perinatal 
outcome in teenage and adult pregnancies.

Materials and Method
The study was conducted at Sri Siddhartha medical 

college and hospital, Tumkur among the married 
pregnant women visiting to antenatal OPD and inpatients 
in the department of the OBG between 18 to 19 yrs as 
per the inclusion and exclusion criteria.

Study Design: A prospective study

Study Period: 18 months (November 2018 to April 
2020)

Sample Size: 101

No. of participants – 202 (101 cases and 101 
controls)

Calculated using sample size calculation and 
formula for two proportions.

n = 
{z1 - α √2P̄(1- P̄) + z1-β √P1(1-P1)+P2(1-P2)}

(P1-P2)2

Where:
P1 is Proportion of teenage pregnancies - 0.27
P2 is Proportion of normal pregnancies - 0.16
P is Average of proportions
z1-α - 1.96
z1-β - 2.8

Hence sample size is 101

Sampling Method: Purposive sampling

Inclusion Criteria:

•	 Inclusion Criteria for Teenage Pregnancy

Married pregnant girls between 18-19 years.

•	 Inclusion Criteria for Adult Pregnancy

Married pregnant women between 20-35 years 
would be included for the study. 

Exclusion Criteria:

•	 Exclusion Criteria for Teenage Pregnancy

Married pregnant between 18-19 years with pre 
existing medical disorders such as heart disease, 
bronchial asthma, hypertension, diabetes mellitus and 
hypothyroidism

•	 Exclusion Criteria for Adult Pregnancy

Married pregnant women between 20-35 years, with 
pre existing medical disorders such as heart disease, 
bronchial asthma, hypertension, diabetes mellitus and 
hypothyroidism.

Method of collection of data: Every married 
pregnant women between 18-19 yrs were included in 
this study and counseled and informed consent was 
obtained. All patients were subjected to elaborate clinical 
and obstetric examination along with detailed history to 
satisfy the inclusion and exclusion criteria.

Adequate antenatal care (ANC) was defined by the 
following criteria viz., (1) ≥ 4 antenatal checkups (2) 
receipt of 2 doses of tetanus toxoid and iron and folic 
acid supplementation.
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202 patients (101 teenage and 101 adult) cases were 
included and comparision was done for the following 
parameters. Maternal risk factors and obstetric outcome 
and results were tabulated and analysed.

Statistical Analysis: Data collected was entered and 
tabulated in MS Exel spread sheet. Statistical software 
Data analysis pack of MS excel was used. Variables 
which show continous data was expressed as mean and 
standard deviations. These data was subjected to two 
independent sample t-test. Categorised variables was 
presented in the form of proportions and percentages. 
Variables were analysed using chi square test.

Results
Table 1 : Distribution in two groups of case-

Controls based on socio economic status

Socio Economic Cases Control Total

Upper 10(9.9) 36(35.6) 46(22.7)

Middle 29(28.7) 48(47.5) 77(38.1)

Lower 62(61.3) 17(16.8) 79(39.2)**

Total 100 100 100

P<0.001**, Significant, Chi-Square Test

Table no 1 shows the distribution of patients based 
on socio economic status, Low socio economic status 
was more significant in teenage pregnancy.

Table 2: Distribution of patients based on Antenatal Risk Factors

Antenatal risk factors Cases (n=101) Control (n=101) Total (n=202) P value

Nil 44(43.6%) 52(51.5%) 96(47.5%)
0.260

Yes 57(56.4%) 49(48.5%) 106(52.5%)

•	 Post LSCS Pregnancy 4(4%) 19(18.8%) 23(11.4%) 0.001**

•	 Preterm 9(8.9%) 4(4%) 13(6.4%) 0.152

•	 Gestational Hypertension 10(9.9%) 4(4%) 14(6.9%) 0.096

•	 Prom 8(7.9%) 4(4%) 12(5.9%) 0.234

•	 Pre-Eclampsia 4(4%) 2(2%) 6(3%) 0.407

•	 Placenta Previa 4(4%) 2(2%) 6(3%) 0.407

•	 Pprom 2(2%) 2(2%) 4(2%) 1.000

•	 Antepartum Haemorrhage 3(3%) 1(1%) 4(2%) 0.312

•	 Anemia 19(18.8%) 8(7.9%) 27(13.36%) 0.023*

Chi-Square Test

According table no 2, Total of 23 (11.4%) patients had a risk factor of post lscs pregnancy, out of which 
4(4%) patients were in case group and 19 (18.8%) patients were from control group . Preterm delivery, Gestational 
hypertension, pre eclampsia, PROM, antepartum haemorrhage and Anemia was more significant in teenage pregnancy.

Table 3: Distribution of patients based on Indication for LSCS

Indication LSCS Cases (n=56) Control (n=57) Total (n=113)

•	 CPD 30(29.7%) 7(6.9%) 37(18.3%)

•	 FD 12(11.9%) 16(15.8%) 28(13.9%)

•	 Threatened scar 2(2%) 16(15.8%) 18(8.9%)

•	 NPOL 3(3%) 7(6.9%) 10(5%)

•	 Contracted pelvis 3(3%) 4(4%) 7(3.5%)

•	 DTA 3(3%) 4(4%) 7(3.5%)

•	 Placenta previa 2(2%) 2(2%) 4(2%)

P=0.887, Not Significant, Chi-Square Test
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According table no 3, the most common indication 
for LSCS is CPD which was present in 30 (29.7%) 
patients in case group and 7 (6.9%) patients in control 
group and overall was 37 (18.3%) patients. The second 

most common indication was fetal distress which is seen 
in 28 (13.9%) of patients with 12 (11.9%) patients in 
case group and 16 (15.8%) patients in control group.

Table 4 : Distribution of patients based on Birth weight

Birth weight in kgs Cases Control Total

<1.0 0(0%) 1(1%) 1(0.5%)

1.1-1.5 4(4%) 2(2%) 6(3%)

1.51-2.49 38(37.6%) 20(19.8%) 58(28.7%)

2.50-3.5 58(57.4%) 76(75.2%) 134(66.3%)

>3.5 1(1%) 2(2%) 3(1.5%)

Total 101(100%) 101(100%) 202(100%)

Mean ± SD 2.39±0.49 2.69±0.48 2.54±0.51

P<0.001**, Significant, Student t test

According to table no 4, 64 (31.7%) neonates were less than 2.5kg, out of which 42 (41.6%) were from case group 
and 22 (21.8%) neonates were from control group. Low birth weight was more significant in teenage pregnancy.

Table 5: Distribution of patients based on neonatal complications

Neonatal complications causing admission Cases (n=101) Control (n=101) Total (n=202)

No 56(55.4%) 80(79.2%) 136(67.3%)

Yes 45(44.6%) 21(20.8%) 66(32.7%)

•	 RD 21(20.8%) 10(9.9%) 31(15.3%)*

•	 LBW 8(7.9%) 6(5.9%) 14(6.9%)

•	 Neonatal Jaundice 5(4.9%) 2(1.9%) 7(3.5%)

•	 Prematurity 7(6.9%) 1(0.9%) 8(3.9%)

•	 Sepsis 2(1.9%) 1(0.9%) 3(1.5%)

•	 Iugr 2(1.9%) 1(0.9%) 3(1.5%)

P<0.001**, Significant, Chi-Square Test

According to table no 5, the most common cause 
of NICU admission is respiratory distress, which was 
around 31 (15.3%) neonates . 21(20.8%) neonates were 
from case group and 10(9.9%) neonates from control 
group. Respiratory distress was more significant in 
teenage pregnancy.

According to table 6, the post partum complications 
were noted in 17(8.4%) patients, out of which 13(12.9%) 
patients were from case group and 4(4%) patients were 
from control group. PPH was more significant in teenage 
pregnancy.

Table 6: Distribution of patients based on Post 
partum complications

Postpartum 
complications Cases Control Total

Nil 88(87.1%) 97(96%) 185(91.6%)

PPH 13(12.9%) 4(4%) 17(8.4%)

Total 101(100%) 101(100%) 202(100%)

P=0.023*, Significant, Chi-Square Test

Discussion
Adolescent pregnancy is on the rise, emerging as 

a serious problem all over the world and more so in 



556 Indian Journal of Public Health Research & Development, April-June 2021, Vol. 12, No. 2

developing countries like India where early marriages 
and early pregnancies are long established and well-
accepted customs. Teenage pregnancy is dangerous 
for the mother, child and the community.. Medical 
complications such as preterm labor, pregnancy-induced 
hypertension, anemia and low birth weight babies are 
strongly associated with adolescent pregnancy.

This study was conducted at Sri Siddhartha Medical 
College Hospital and Research center, Tumakuru, a 
premium Institute providing tertiary care facilities to 
all the patients in and around the city who hail from 
different ethnic groups and cultural diversity . This study 
aimed to assess the Maternal and Perinatal Outcome in 
Teenage Pregnancy.

In this study, 44(43.6%) patients in teenage 
pregnancy group and 52 (51.5%) patients in adult 
pregnancy group had no antenatal risk factors. A Total 
of 23 (11.4%) patients had a risk factor of post lscs 
pregnancy, out of which 4(4%) patients in case group 
and 19 (18.8%) patients . Post lscs pregnancy incidence 
is low in teenage pregnancy because most of the patients 
were primigravida.

In a similar study conducted by Martina Derme 
et al found that the outcomes of previous studies for 
adolescent pregnant women, mainly regarding the 
increased risks of preterm deliveries.4 The incidence 
of hypertensive disorder in teenage pregnancy group is 
13.9% which similar to others studies namely Kumar et 
al.5

The CPD is the most important determining factor 
for normal delivery and contributes to increase in the rate 
of caesarean delivery. Fouelifack (2014) noted that the 
18.9% rate in the teenagers was significantly higher than 
the 10.5% among the controls with the main indication 
being CPD.6

Around 13 (6.4%) patients had preterm delivery, out 
of which 9(8.9%) patients were in teenage pregnancy 
group and 4(4%) in control group had preterm delivery. 
This is similar to the studies conducted by Sudha et al7 

and Yasmin et al.8 In the rural area, the availability, 
content and quality of antenatal care varies enormously, 
and is often inadequate, especially in countries with high 
maternal mortality.

20 (19.9%) patients had hypertensive disorders, out 
of which 10(9.9%) patients had G.Htn and 4 (4%) patients 

had pre eclampsia in teenage pregnancy group and 4 (4%) 
patients had G.Htn and 2 (2%) had preeclampsia. The 
incidence of hypertensive disorder in teenage pregnancy 
group is 13.9% which similar to others studies namely 
Kumar et al, Sudha et al and Sowbhagya et al. Around 
19 (18.8%) patients had anemia in teenage pregnancy 
group and 8 (7.9%) patients in adult pregnancy group 
with overall cases of 27(13.36%).

In this study, overall 87(43.1%) patients had normal 
delivery, 40 (39.6%) patients and 47(46.5%) patients 
in teenage pregnancy group and adult pregnancy group 
had normal delivery respectively. Overall 114(56.5%) 
patients had LSCS, 61(60.4%) patients and 53(52.5%) 
patients in case and control group had LSCS respectively. 
The elective LSCS is seen in only 7 (3.5%) patients and 
rest all is emergency LSCS. The most common indication 
for LSCS is CPD which is around 30 (29.7%) patients in 
teenage pregnancy group and it is just 7 (6.9%)patients 
in adult pregnancy group and overall is 37 (18.3%) . 
The second most common indication was fetal distress 
which is seen in 28 (13.9%) of patients with 12 (11.9%) 
patients in teenage pregnancy group and 16 (15.8%) 
patients in adult pregnancy group. These findings are 
similar to study conducted by Ayuba et al9 which has 
similar results to our studies.

In this study, total of 64 (31.7%) neonates were less 
than 2.5kg, out of which 42 (41.6%) neonates were from 
teenage pregnancy group and 22 (21.8%) neonates were 
from adult pregnancy group. Our study has the similar 
results as the study conducted by Dennis et al at USA in 
the year 2013.10

In this study, a total of 66 (32.7%) neonates required 
NICU admission, out of which 45 (44.6%) neonates were 
from teenage pregnancy group and 21(20.8%) neonates 
from adult pregnancy group. The most common cause 
of NICU admission is respiratory distress, which was 
present in 31 (15.3%) neonates .21(20.8%) neonates are 
from teenage pregnancy group and 10(9.9%) neonates 
were from adult pregnancy group.

The post partum complications were noted in 
17(8.4%) patients, out of which 13(12.9%) patients were 
from teenage pregnancy group and 4(4%) patients were 
from adult pregnancy group. We found a higher risk of 
postpartum haemorrhage among teenagers in our study 
which is in concurrent with study conducted by Junita 
Indarti et al.11
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