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Fig (2): Pain existence among teeth, new caries, and failure in both groups during follow up

Figure (3): Group I (SDF) and group 2(NAF) at baseline and after 6 and 12 months



Indian Journal of Public Health Research & Development, July-September 2021, Vol. 12, No. 3      551

Discussion

Treatment of ECC in very young children is great 
challenge, as very young children can’t cooperate 
during procedures of conventional dental treatment 
(12).Therefore, researchers should develop evidence-
based approaches to look for a less invasive effective 
management technique like SDF varnish as conservative 
approach controlling caries to avoid general 
anesthesia(13).

Some researchers have also encouraged for 
SDF therapy as an important prevention-centered 
caries-management approachin very young children. 
Nevertheless, a literature search in PubMed and 
ClinicalTrials.gov databases revealed that no well-
designed clinical trials have assessed postoperative pain 
over than three months and related between failure and 
new caries(11).

Biannual application of 38% SDF revealed more 
successfulthan application once per year in caries 
control. Other studies confirmed that for children with 
bad oral hygiene, caries arrest rate can be increased by 
increasing the frequency of application from annually to 
semiannually(14,16).

Because 5% NaF varnish is considered a standard of 
care for preventing ECC, 5% NaF was used as a positive 
control group because every enrolled child should have 
the right to receive an effective preventative strategy.
Application every 3 months was adopted for NaF 
varnish, because this study is recommended for children 
with high caries risk, meanwhile it has less toxic dose 
than SDF (17).

Application was done without removal of carious 
tissues because there is no evidence proved that 
excavation prior to application affects their ability to 
arrest caries. (18,19,20). A protective coating of vaseline 
was used to avoid the possible transitory henna-
appearing tattoo that may occur if SDF contacted tissues 
(23,24).

Pain existence in this study was due to failure of 
caries arrest of the lesion, extension of decay leading 
to abscess leading to tooth failure, it may be attributed 
to that some children missed their follow up and their 
re-application, others did have not followed oral 
hygiene measures properly. There were few available 

studies measuring pain, eligible teeth were selected  
with no radiographs due to young age and severely 
uncooperative children, this might lead to accurately 
assess the proximity of caries to the pulp in some cases .

Only two studies asses the adverse effect of SDF. 
The first one concluded that the incidence of pain either 
in teeth or gum as apparent by patients and reported 
by parents. The second one is reported at three months 
follow up period the prevalence of tooth pain as 
perceived by patients and reported by parents, there was 
insignificant statistical difference in oral pain among 
groups in all follow up periods(23).

In new caries, group I was significantly better than 
group Iafter 9,12 months (26,27). Our findings also are 
consistent with the other study which reported that a 38% 
SDF solution was significantly more effective for caries 
prevention in primary teeth than the other group(34). 

Even though the progress of new caries may 
be decreasedafter SDF application, but there are no 
studies have confirmed an absolute reduction. A recent 
systematic review reportedthat there is inadequateprove 
that SDF prevents caries in primary dentition especially 
in coronal part(30).Therefore, it is prudent to highlight the 
great effect of preserving good oral hygiene with SDF 
for ECC treatment (23).

Regarding failure, group II, comparison revealed 
statistical significant difference at 9 months and at 12 
months. The following outcomes were considered to 
indicate treatment failure a yellow and, soft lesion, pain, 
or infection On the other hand, it found that high failure 
rate was in  SDF  group .The only explanation for this 
is the younger age group ,higher caries experience, 
compromised oral-health related behaviours (31).

Conclusion

·	 SDF is a simple &economicalternative curing 
method for uncooperative children.

·	 Biannual application of 38% SDF is more 
effective than that of 5% NaF varnish.

·	 Staining of teeth can be accepted if eliminated 
pain, general anesthesia or hospitalization.
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Abstract

Background: Bone Mineral density (BMD) is considered as one of the golden tool to measure the bone 
quality in which two measurements namely T- Score and Z –score are used to report the BMD test results. 
Whenever there is deterioration of  BMD it is associated with low skeletal mass. Creatinine is a chemical 
waste molecule that is generated from this muscle metabolism. Creatinine is a good marker for muscle 
mass. However, limited studies have been done which tell us the association between BMD loss and serum 
creatinine (SCr) levels.

Methodology: 200 participants who were referred for CECT abdomen and pelvis were scanned using 128 
slice Philips Brilliance CT. Using BMD software, four different vertebral bodies from L1-L4 were taken and 
ROI was placed at the central portion of the trabecular bone, two reference ROI’s, one in retro spinal muscle 
and one in fat tissue were also placed. To measure CT attenuation value, a ROI graphic tool was drawn at the 
trabecular bone. Average HU of BMD, T score and Z score values were taken from L1-L4.

Statistical Analysis: The data was analysed using SSPS version 16.0. For assessment of normal BMD values, 
the results of measurements were averaged for age, creatinine level, T score and Z score and descriptive 
statistics was calculated. Spearman’s correlation coefficient was used to estimate the correlation between 
serum creatinine with T score and Z score.

Results: T Score and SCr correlated negatively at -0.25. The correlation between Z Score and SCr was also 
negatively correlated at -0.187.

Conclusion: It was evident from the study findings, that there is a non-association between SCr and T Score 
levels which showed that BMD of a person was not associated with normal kidney function. Thus, SCr 
levels cannot be used as a biomarker for osteoporosis or osteopenia. 

Keywords: Bone mineral density, T score, serum creatinine, Quantitative computed tomography, Hounsfield 
unit 
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Introduction

BMD reflects the bone rigidity which is a result of 
the calcium and phosphorus deposits. It is considered 
as one of the golden tool to measure the bone quality 
and density(1). Measuring the BMD from axial and 
appendicular skeleton helps to assess the reason for the 
shrinkage of bone with age(2). Quantitative computed 

DOI Number: 10.37506/ijphrd.v12i3.16125



Indian Journal of Public Health Research & Development, July-September 2021, Vol. 12, No. 3      555

tomography (QCT) is a reputed technique used to 
measure the BMD in the axial skeleton which can be 
further used for the evaluation of risk with fractures in the 
vertebra, degree of bone loss, follow-up of osteoporosis 
and other bone related metabolic ailments(3).The 
measurements named, T Score and Z Score are being 
used to report BMD test results. Deterioration of BMD 
is associated with low skeletal mass(4). SCr levels can 
be used as a marker to assess muscle mass in subjects 
with normal renal function(5). Therefore, SCr levels 
could be directly proportional to BMD (6). Subjects with 
poor renal function have significantly lower BMD, than 
those with mild-to-moderate CKD who don’t have a 
very significant loss(7).

The relationship between SCr levels and BMD 
remains unexplored and its findings might help to test the 
efficiency of the QCT machine and its BMD software.  

Methods

The study protocol followed was reviewed and 
approved by the Research Committee, and ethical 
clearance was also obtained. All the subjects provided 
written informed consent to participate after a detailed 

explanation about the study was given by the principal 
investigator.

Subjects

This was a cross sectional study. A total of 200 
patients who were referred for CECT of abdomen and 
pelvis scans, were recruited. Patients above 20 and 
below 60 years of age with a creatinine level in the range 
of 0.7 - <1.2 mg/dl were included in the study. Patients 
below 20 years and above 60, with fractures in spinal 
vertebra (L1-L5), implants in the spine, osteoporosis, 
osteopenia or anydiseases which causes low BMD , 
consumption of calcium supplementation andCKD and 
renal insufficiency were excluded from the study. 

Image Acquisition/SCr reading

Images were acquired using Phillips Incisive 128 
slice MDCT. CT images were acquired using a standard 
CECT protocol using the following image parameters as 
depicted in table 1. The serum creatinine values of each 
patient was collected from their blood reports available 
in the patient’s file obtained 4 days prior to CECT.

Table 1. BMD image acquisition protocol

Resolution Standard

Scan type Abdomen

Scan mode Helical

Scan angle 180

Collimation 64x0.625

FOV 350

Thickness 5 mm

Increment 5 mm

Rotation time 0.75

KV 120

Mas 250

Matrix 512

Filter Standard B

Window centre /width 60x360

Image analysis and post-processing
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BMD and corresponding HU values were analysed 
using the BMD software and stored in the Philips 
intellectual space portal workstation. BMD of lumbar 
spine using ROI’s at (L1-L4) was measured and 
averaged from the reconstructed plain scan images, 
using phantom less BMD application as shown in fi gure 

1. ROI’s were drawn on the vertebra avoiding any bony 
pathologies and two reference ROIs were used: one in 
retro spinal muscle (+40 HU to+120 HU) and one in fat 
(0 - to -100HU). The complete T score and Z score was 
then taken into consideration as shown in fi gure 2.

Figure 1- BMD analysis at the lumbar vertebra with subcutaneous fat and Para spinal muscle as calibration 
references

Figure 2- L1-L4 averaged BMD and their averaged Z score and T score

Statistical Analysis

All analyses were performed using the SPSS 
software package (version 16.0). The mean, standard 
deviation was calculated for Serum Creatinine, age, 

Z score and T score. Median, Q1 and Q3 of T Score 
and Z Score was also analysed. Spearman’s correlation 
coeffi cient was used to fi nd the correlation between SCr 
with T Score and Z Score respectively. 
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Results

Demographic characteristics of the participants

Out of the 200 participants aged between 20-60 
years, mean age was 39 + 11.6 and creatinine levels 
between 0.7-1.2 mg/dl with a mean of 0.87 + 0.16. 
125 patients were males (62.5%) and 75 were females 
(37.5%).

Estimating the proportion of bone loss

105 patients had no bone loss (52.5%) and 95 had 

bone loss (47.5%). Out of the 95 patients with bone 
loss 74 (77.8%) patients had osteopenia and 21 (22.2%) 
patients had osteoporosis. All these values were recorded 
prospectively. The evaluation of normal vs bone loss was 
done according to world health organization (WHO) set 
guidelines, which states that a T score between -1 and 
+1 is reflected as a standard, a T score of -1 to -2.5 is 
considered osteopenic and if the T score is -2.5 or lower 
is considered to be osteoporotic. The frequency and 
percentage of bone loss where “positive” indicates the 
presence of bone loss and “negative” indicates no bone 
loss as depicted in table 2.

Table 2. Proportion of bone loss 

Loss Frequency Percentage 

Negative 105 52.5

Positive 95 47.5

Total 200 100.0

SCr in relation to T Score and Z score

A mean T Score of -0.84+1.46 was found after analysing the BMD data. T Score and SCr showed negatively 
correlation at -0.25. SCr in relation to Z Score was also analysed with a mean of -0.08+1.3. The correlation between 
Z Score and SCr was negatively correlated at -0.187 as depicted in table 3.

Table 3. SCr correlation with T score and Z score

Age-Mean 
±SD 

SCr-
 Mean ±SD 

T score- 
Mean ±SD

Z score- 
Mean ±SD

Median 
T score

Median 
Z score

Q1 
T score

Q3 
T score

Q1 
Z score

Q3 
Z score

39+11.6 0.87+0.16
-0.84+1.46

-0.08+1.32 -1 -0.25 -1.9 -1 -0.2 -0.7

Discussion

Osteoporosis being the one of the most common 
bone ailment, it has been affecting our societies 
from a very long time and is mainly described as the 
disruption of the equilibrium between bone formation 
and resorption(8). Subsequently this loss of bony 
constituent creates changes in bone microarchitecture 
which markedly favours the incidence of fractures, all of 

which makes it closely related with high morbidity and 
mortality rates(9). 

Reduction in skeletal muscle mass can be linked to 
decline BMD(10). Since SCr can serve as an indicator for 
muscle mass, Huh et al assessed the association between 
SCr and BMD in an elderly population whose kidney 
function was normal and came to a conclusion that SCr 
imitated muscle mass, and low levels of  SCr was related 
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to low levels of BMD independently(11). Greater muscle 
mass is said to be related to better results and long life 
in people with CKD states(12). Proper lifestyle choices, 
facilitated by choosing a balanced diet and regular 
exercise can help improve an individual’s maximum 
bone potential at an early age(13). If there is a vitamin D 
receptor genotype variant such patients are susceptible 
to low bone density(14).

Robert H et al., evaluated the linkage between BMD 
and fractures in partakers with or without CKD by taking 
health, age and body composition into consideration. 
They came to a conclusion that BMD values provided 
information pertaining to fracture risk in the elderly with 
or without moderate CKD(15). Therefore, by looking at 
the values we can predict the risk of future fractures 
in such individuals irrespective of their renal health. 
Simerjot K Jassal et al., conducted a study to determine 
the relationship between kidney function and BMD and 
related it to bone loss, and osteoporotic fracture. They 
found that measured renal function had declined with 
age. They concluded that there is an associations between 
kidney function and BMD which is the strongest when 
CKD is high, which shows that if a patient has declining 
renal function the BMD values may be low(16). 

Myong Jun-Pyo Myong et al.,conducted a study in 
Korea to find the relationship between BMD and CKD 
among general population in Korea and concluded that 
there was a link between eGFR and BMD in men and 
women. This study shows that if GFR decreases, there 
can be a decline in BMD. Therefore, there’s higher risk of 
osteoporosis or osteopenia in people with reduced renal 
function(17). Using modern therapy for osteoporosis, it is 
important to use newer pathogenetic approaches which 
aim towards the elimination of any imbalances between 
the relationship of osteoclast – osteoblast while using 
anabolic support of all bone cells. “Osteomed Forte” is a 
drug that complies these requirements(18).

In this cross sectional study, 95 participants out of 
200 were detected with bone loss (47.5%) and it was 
observed that most of the participants with bone loss 
were from the age range from (41-60) about 62.1%. 
Therefore, as age increases bone density decreases even 
with good renal health. We also evaluated the average 
of normal creatinine levels (0.87+0.16) with BMD and 
independently associated it with the average values of 

T Score (-0.84+1.46) and Z Score (-0.08+1.32), and the 
principle finding was that T Score (-0.25) and Z Score 
(-0.187) were not associated with normal creatinine 
levels. A negative correlation between BMD and normal 
kidney function done by evaluating serum creatinine 
levels cannot give an explanation about the bone health 
of an individual.

QCT permits measurement of volumetric bone 
density without any superimposition of cortical bone and 
other surrounding soft tissue(19). The site most commonly 
used to measure BMD using QCT is the lumbar spine. 
The trabecular bone is the main site for osteoporotic 
bone loss, therefore the density loss in that region 
is higher than that other sites like in cortical bone(20). 
Phantom-less CT scans can be used to estimate lumbar 
BMD with accuracy similar to that of dual energy x-ray 
absorptiometry (DEXA) scans which is considered a 
gold standard in detecting BMD. QCT is largely applied 
to both prospective and retrospective studies which can 
assess patient bone density  and therefore can be helpful 
for research and clinical practice(21). The QCT machine 
used for this study was Philips Incisive 128 slice CT. 
The Philips BMD software can therefore be used as 
an effective tool to diagnose osteoporosis/osteopenia. 
In this study we found that out of the 95 patients with 
bone loss 74 (77.8%) patients had osteopenia and 21 
(22.2%) patients had osteoporosis. Moreover, we tested 
the efficiency of our MDCT system in evaluating BMD 
without any extra radiation, time and cost to the patient.

Conclusion 

The present study has provided information about 
the relationship between Serum creatinine and T Score 
levels. It was evident from this study that there is a 
non-association between SCr and T Score levels which 
showed that BMD of a person was not associated with 
normal kidney function thus SCr levels cannot be used 
as a biomarker for osteoporosis or osteopenia. The 
results showed a loss in bone health in patients with 
good kidney function, this loss may be associated with 
other pathophysiological conditions other than normal 
SCr which weren’t taken into account in this study.
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CKD- Chronic kidney disease

eGFR- estimated glomerular filtration rate
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Abstract

Background: The various maternal and childhood well-being programs have been designed to address 
childhood malnutrition in India. The levels and the inequality in child nutrition are higher among economically 
poor and socially backward communities within the state. 

Objective: To estimate and compare the inequality in child nutrition status across socio-demographic 
characteristics in the Uttar Pradesh state of India. 

Methods: Data from the National Family Health Surveys (NFHS-4 & NFHS-3) was used for Uttar Pradesh 
– the most populous state of India. The nutrition status was assessed in terms of undernutrition (weight-for-
age), stunted (height-for-age), wasted (weight-for-height) and anaemia level. Health inequalities indices, the 
absolute difference, Ratio, Population Attributed Risk, and Population Associated Fraction were calculated 
using WHO HEAT 2.0 software. 

Results: The nutrition and anaemia levels vary according to background characteristics; however, the levels 
of undernutrition and anaemia among children were high in all groups. The wasting and anaemia levels 
were higher among younger children, whereas the proportion of underweight and stunted was higher in 
older children. The inequality indices showed a substantially higher burden of undernutrition among socially 
backward scheduled castes and tribes, and those residing in rural areas. 

Conclusion: The study illustrated that despite the declining trend of childhood malnutrition in Uttar Pradesh, 
the socially backwards have a disproportionately higher burden of malnutrition. There is a need to reassess 
the ongoing nutritional programs concerning pervasive social inequality in child nutrition and anaemia level. 

Key Words: Undernutrition, Stunting, Wasting, Anaemia, Uttar Pradesh, India

Introduction

Malnutrition among children has been a major public 
health problem globally, and especially in developing 
countries. It continues to exert a heavy toll and affect 
tens of millions of children1 (UNICEF, 2019). Globally, 
the prevalence of child stunting and wasting in 2019 was 
21.3 % (144 million) and 6.9 % (47 million) among under-

five children respectively2. The 2019 edition of The State 
of the World’s Children  (SOWC) reported that despite 
progress in the last two decades, at least one-third of 
children are not getting the nutrition they need to grow 
well (stunted, wasted or overweight), and two-thirds are 
at risk of malnutrition and hidden hunger because of the 
poor quality of their diets1. Asia is home to more than 
half of the total undernourished children in the world – it 
accounts for 54 % of all stunted children in the world3. 
Asia has shown progress in reducing the numbers of 
undernourished children. But in recent years, in South 
Asia, 58.7 million children under 5 years were stunted 
and 25.9 million were wasted in 2018, and contributed 
to 39.4 and 59.6 per cent of global stunted and wasted 
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under five children4 In India, about 54% were not getting 
the nutrition they need to grow well (stunted, wasted 
or overweight) compared to 50 % in South Asia. India 
accounts for the highest proportion of stunting (38 %) 
and wasting (21 %) in the region4. 

The prevalence of malnutrition among children 
in India has reduced, stunting to 38.4% from 48.0%, 
underweight 35.7% from 42.5% and wasting 22.9% from 
34.2% during NFHS-3 (2005-06)5 and NFHS-4 (2015-
16)6.  However, India topped the list of the countries 
with the most number of stunted and wasted among 
under-five children. India is among 88 countries that 
are identified to miss global nutrition targets by 20257. 
The evidence suggested that the country’s progress is not 
on track to achieve the World Health Assembly (WHA) 
nutrition target for 2025 and the SDG Zero Hunger 
target by 20301,2. Malnutrition was the primary reason 
behind about 68 % of deaths of under-five children in 
India4,8,9. However, the national patterns can cover up 
inequalities in nutrition indicators within the country 
and by socio-demographic characteristics. India has also 
been identified as one with the highest rates of domestic 
inequalities in malnutrition7 and child survival10. The 
malnutrition Disability-adjusted life years (DALY) rate 
was much higher in states with lower social development 
indicators and was recorded highest in the states of Uttar 
Pradesh8,10,12. The stunting level in Uttar Pradesh is 
over 40% and their rate among individuals in the lowest 
income group is more than double those in the highest 
income group at 22.0% and 50.7%, respectively6.  Also, 
stunting prevalence is 10.1% higher in rural areas 
compared to urban areas6. Elucidating social inequalities 
in nutritional indicators is pivotal for informed priority-
setting, guiding the equitable distribution of resources 
and targeting interventions according to need. This 
paper examines social inequality in nutrition indicators 
by age and sex of child, religion and caste of the head of 
household and place of residence.

Material and Methods 

Study site and population: The analysis was 
restricted only to under-five children to identify the 
inequality in the nutrition status in Uttar Pradesh state 
in the view of existing relatively very high malnutrition.

Data: The data for the present analysis is taken from 
published reports of NFHS-4 (2015-16)6 and NFHS-

3 (2005-06)5. The National Family Health Surveys 
provide information on population, health, and nutrition 
for India and each state and union territory.  

Outcome variable: 

Anthropometric measurement – Three 
anthropometric indices viz. underweight (weight-for-
age), stunted (height-for-age), and wasted (weight-for-
height) were used to classify the malnourished among 
under-five children. In the NFHS survey Z-scores for 
weight-for-age (WAZ), height-for-age (HAZ), and 
weight-for-height (WHZ) were calculated using 2006 
WHO standards or reference13. Children whose weight-
for-age is below −2 SD from the reference population 
median were classified as underweight; Stunting was 
calculated based on height-for-age. Z-score (HAZ) 
below −2 SD from the median of the WHO reference 
population. The wasting was calculated using weight-
for-height and children below −2 SD from the reference 
median 6,13.  

Anaemia - Anaemia was classified into four 
categories - mild, moderate, severe or not anaemic with 
respective cut-off values of anaemia were 10.0–10.9 g/dl 
(mild), 9.0–9.9 g/dl (moderate), < 9.0 g/dl (severe) and 
≥ 11 g/dl (not anaemic). Further, for the analysis, it was 
grouped dichotomously as < 11 g/dl (anaemic) and ≥ 11 
g/dl (not anaemic). 

Statistical Analysis: The analysis was performed 
using SPSS.20 statistical software and MS Excel. 
Further, health inequality indices were computed using 
WHO HEAT software 2.014,15. Four inequality indices, 
the absolute difference (D), Ratio (R), Population 
Attributable Risk (PAR), and Population Attribution 
Fraction (PAF) were computed with a 95% confidence 
interval. i). Absolute Difference (D) - The absolute 
difference is a simple, unweighted measure of inequality 
that shows the absolute in equality between highest and 
lowest subgroups values, D = Yhigh - Ylow ii). Ratio (R) 
– The ratio is a simple, unweighted relative measure of 
inequality that shows the relative inequality between 
highest and lowest subgroups values, D = Yhigh - Ylow. 
ii). Population Attributable Risk (PAR) –PAR is a 
complex, weighted measure of inequality. This explains 
the potential of improvement in a health indicator if all 
subgroups reached the same level of health as a reference 
subgroup. PAR is calculated as the difference between 
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the estimate for the reference subgroup Y𝑟𝑒𝑓 and the 
average μ,   = Y𝑟𝑒𝑓 – 𝜇. iv). Population Attributable 
Fraction (PAF) – The PAF is a complex, weighted 
relative measure of inequality. It shows the relative 
potential of improvement in a nutrition indicator that 
could be achieved if all subgroups reached the same level 
of health as a reference subgroup. The PAF is calculated 
by dividing the population attributable risk (PAR) by the 
average value 𝜇 and multiplying the fraction by 100, . 
𝑃𝐴𝐹 = 𝑃𝐴𝑅 /𝜇 ∗ 100.  

The higher value of D and R indicates higher absolute 
inequality, and the zero value of absolute difference and 
one of the ratio indicates the existence of no inequality.  
Similarly, the larger values of PAR and PAF indicate a 
larger degree of inequality. The zero value of PAR and 
one of PAF indicates that all subgroups have reached the 
same level of health as the reference subgroup.

Results 

Malnutrition among children

In the NFHS-4 survey, 40% and 12% of children 
under five years of age were underweight and severely 
underweight respectively. Forty-six per cent and 
21% of children under five years of age were stunted 
and severely stunted respectively. Eighteen per cent 
were wasted or too thin for their height, and six per 
cent of children were severely wasted. The children’s 
nutritional status in Uttar Pradesh had improved since 
NFHS-3 by some measures, but not by all measures. 

Stunting decreased from 57% to 46% in the 10 years 
between NFHS-3 and NFHS-4, and the percentage of 
underweight children decreased marginally from 42% to 
40%. However, in the same period, wasting increased 
from 15% to 18%. Thus, despite recording gains in 
stunting and underweight during the last decade, child 
malnutrition is still a major problem in Uttar Pradesh 
state (Figure 1).  There were only small differences in 
the level of undernutrition by the age and gender of the 
child. The proportion of underweight and stunted was 
lowest for youngest children (<12 months), but they 
were having the highest wasting (weight for height). 
Male children (19%) recorded more wasting compared 
to female children (16.6%). Children born in Schedule 
Caste (SC) and Scheduled Tribe (ST) households were 
relatively more malnourished compared to children 
belonging to other castes households (Table 1). No 
differences in child nutrition were observed by the 
religion of the head of household. But children from 
rural areas were relatively more underweighted (41%) 
compared to urban (33.7%) areas, however, there was no 
difference in severely underweighted children by place 
of residence. In the case of stunting, more rural children 
were stunted (48.5% vs 37.9%) and severely stunted 
(22.7% vs 15.4%) compared to their urban counterparts, 
however, and no such difference was observed in the 
case of wasting.

Figure 1: Level of malnutrition among children (0-59 months) in NFHS-3 and NFHS-4
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Anaemia among Children

Anaemia is a condition that is marked by low levels 
of haemoglobin in the blood. Iron deficiency is estimated 
to be responsible for about half of all anaemia globally, 
but anaemia can also be caused by malaria, hookworm 
and other helminths, other nutritional deficiencies, 
chronic infections, and genetic conditions (NFHS-4). 

Among children aged 6 and 59 months, more than three-
fifth (62.2%) of children were anaemic, including 26.4% 
mildly anaemic, 34% moderately anaemic, and 2.4% 
suffering from severe anaemia. The level of anaemia had 
declined from 73.9% in NFHS-3 to 62.2% in NFHS-4 
and severe anaemia level declined from 3.6% in NFHS-
3 to 2.4% in NFHS-4 (Figure 2).

Figure 2: Level of anaemia among children (6-59 months) in NFHS-3 and NFHS-4

The level of anaemia (<11 g/dl) declined by age 
of children, more than three-fourths of children of age 
group 12-23 months were anaemic compared to about 
half of children aged 36-59 months. There was no 
difference in the prevalence of anaemia among girls and 

boys. Similarly, caste wise no difference was observed in 
the anaemia level, except Scheduled tribe children who 
had a slightly higher prevalence of anaemia (65.7%). 
Children belonging to Muslim households and residing 
in urban areas were relatively more anaemic.
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Table 1: Prevalence of underweight (weight-for-age), stunted (height-for-age), wasted (weight-for-height) 
and anaemia among under-five children by background characteristics, NFHS-4

Inequality in child nutrition and anaemia level

The inequality in child nutrition level is studied 
using four outcome indicators viz. underweight (< 
-2SD), stunting (< -2SD), wasting (< -2SD) and any 
anaemia (<11 g/dl). Although nutrition and anaemia 
levels vary somewhat according to background 
characteristics, these remain widespread in all groups. 
In the case of underweight (weight for age), there was 
an absolute difference of about 10% point and the ratio 
of 1.3 between the highest and the lowest prevalence 
of underweight among age-groups. The value of PAR 
and PAF were 7.8 and 19.7 respectively, indicating a 
significant decline of 7.8 % points, and 19.7% decline in 
underweight level if the level of malnutrition in all age 
groups brought down to the level of the reference group 
(<12 months). There was no significant difference in 
underweight level by gender of child and religion of the 
head of household. But the level of underweight varied 

by caste and place of residence, and there would be a 
decline of 9.5 and 5.8 % points if the level of underweight 
brought down to the respective level of underweight 
among ‘other castes’ and urban. In the case of stunting 
(height for age), the absolute difference was even much 
larger (32.4 % or a ratio of 2.5) between the level of 
stunting among children in the age group <12 months 
and 24-35 months. The PAR and PAF values were 24.2 
and 52.8 respectively, indicating that if the percentage of 
stunting could be brought down to a level of that in <12 
months for all age groups, a decline of 24.2% points or 
52.8% decline in stunting could be achieved. But there 
was no significant difference in stunting by gender and 
religion. However, stunting varied considerably by caste 
and place of residence, and a decline of 9.5 and 8.4 % in 
overall stunting could be achieved if the level of stunting 
could be brought down to the level of that among ‘other 
castes’ and urban respectively.   
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Table 2: Inequality indices for underweight (< -2SD), stunted (< -2SD), wasted (< -2SD) 
and anaemic (<11 gm/dl) among under-five children by background characteristics in Uttar 

Pradesh, NFHS-4

There was a significant difference of 16.7% 
(15.5‒17.9%)  and a ratio of 2.3 (2.2–2.4) between the 
level of wasting among children <12 months and 36-
59 months. Overall, a decline of 5.1 % points (PAR) 
or 18.5% (PAF) decline in overall wasting could be 
achieved if wasting in all age group brought down to a 
level of 36-59 months. There was an absolute difference 
of 2.5% and 6.1% in wasting by sex of child and caste of 
the head of household. However, a 7% and 9% decline in 
overall wasting level could be achieved if all respective 
groups could arrive at a level of the lowest category, 
i.e. females and ‘others’ castes. However, there was 
no significant difference was observed by the religion 
of the head of household and place of residence. In the 
case of anaemia, only child age showed major variation, 
all inequality indexes illustrated significant variation. 
An absolute difference of 25.7% (24.5‒26.9%) points 

and a ratio of 1.5 was observed in the level of anaemia 
between the age group <12 months and 36-59 months. 
The overall level of anaemia could be brought down 
by 12.5% points or a 19.5% decline in anaemia level if 
all age groups had anaemia level equal to that in 36-59 
months. No inequality by sex of the child and caste of 
the head of the household was observed. However, the 
religion of the head of household and place of residence 
showed minor variation in anaemia level. 

Discussion

Malnutrition among children has been a major 
problem in Uttar Pradesh - the most populous state of 
India6. This paper contributes to growing empirical 
literature on inequalities in child malnutrition that are 
predominantly unnecessary, avoidable and unjust. The 
findings suggest that Uttar Pradesh have a very high 
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burden of underweight, stunting, wasting, and anaemia 
among under-five children. Inequality was more 
predominant in underweight and stunting compared to 
wasting and anaemia. Similar results were also reported 
by some other studied16,17. The higher prevalence 
of child malnutrition in the state may be attributed to 
poverty and maternal undernutrition18. Undernutrition 
during pregnancy has been reported as one of the major 
causes of low birth weight because underweight women 
are likely to give birth to low birthweight babies18,19. 
Other than poverty, the factors associated with maternal 
undernutrition in India, such as the early marriage of 
women, adolescent pregnancy, shorter birth intervals, 
beliefs and taboos associated with pregnancy, and 
breastfeeding practices, raring and caring of children 
are also responsible for child malnutrition20-27. The 
studies revealed that though the anaemia levels varied 
somewhat according to background characteristics, 
anaemia among under-five children is widespread in all 
socio-demographic groups. Anaemia among children 
impaired cognitive performance, motor development, 
and scholastic achievement. Anaemia is a major health 
problem in Uttar Pradesh, especially among under-five 
children6.

The underweight and stunting were lower in 
younger children (< 12 months), whereas wasting 
and anaemia was higher among children less than 
two years. Malnutrition during the first two years of a 
child’s life is quite important because if the foundation 
for good nutrition is not properly established during 
this period a child may not be able to grow to its full 
potential in the future21,30-32. The proportion of children 
who were underweight or stunted increased rapidly 
with age, till  months 24-25 months, whereas wasting 
among children decreases with increasing child’s age. 
The study showed no significant gender differences 
in underweight, stunting and anaemia level in Uttar 
Pradesh, however, wasting was significantly higher 
among male children compared to female children. But 
similar to the present study, Jose (2017)31 reported no 
gender gap in malnutrition at the all India level according 
to NFHS-III (2005–2006) data. However, the state-level 
analysis showed gender differential in malnutrition level 
in many states and reported higher wasting among male 
children compared to female children in many states of 
India. Some studies reported a significant difference in 

stunting between male and female children32-35, while 
others did not find any such difference23. Zere et al. 
(2003)35 reported significantly higher stunting among 
male children but no gender difference was reported in 
underweight and wasting in south-Africa. 

The key findings of the study suggest that Uttar 
Pradesh have vast social disparities on several indicators 
of malnutrition including underweight, stunting, and 
wasting. It showed that the socially backward castes have 
a higher burden of child malnutrition and the resultant 
inequalities were higher for all malnutrition indicators 
except for anaemia. These findings are consistent with 
the results of previous studies that socioeconomic 
backward groups have a disproportionally higher burden 
of malnourishment16,20-22,28,36-38. The contribution of 
social castes to the inequalities in childhood malnutrition 
could be due to differences in their economic status, 
availability of food and other resources, utilization 
of maternal and childhood health services. However, 
no such difference was observed by the religion of 
the head of household. But some studies reported that 
Hindu children were malnourished compared to Muslim 
children in India34,39. The rural-urban difference was 
significant in underweight and stunting, but no such 
difference was observed in wasting and anaemia level. 
Several earlier studies have also reported a higher 
prevalence of underweight and stunting among children 
from rural areas35-37. 

The use of simple and complex measurement 
of absolute and relative inequalities in childhood 
malnutrition makes this paper very unique. Furthermore, 
inequalities in indicators of malnutrition by social castes 
are notable finding in this study. The PAR and PAF 
measurement revealed that a considerable improvement 
can be achieved in the average underweight, stunting 
if malnutrition indicator reached to the level of 
‘other castes’ children. However, the study has some 
limitations, it analysed select socio-demographic 
indicators, and several important maternal and household 
level indicators are not considered in the present study.   

Conclusion

The recent Lancet series on maternal and child 
undernutrition progress 2021 reiterated the importance 
of delivering nutrition interventions within the first 
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1,000 days of life to curtail child malnutrition and 
mortality40.  The present study also added that apart 
from these international experiences and guidelines, 
and the ongoing national nutrition programmes and 
interventions in the state, more specific efforts are 
required to design and implement these programmes 
on a priority basis, keeping in view the nature of 
social inequality in childhood malnutrition in the Uttar 
Pradesh state. The study revealed that the sorry state 
of malnutrition continued in the state despite ongoing 
national programme. Programme like integrated child 
development scheme (ICDS), Mid-day meal schemes, 
Special Nutrition Programs (SNP), Balwadi Nutrition 
Programs (BNP) has not brought the desired results. 
The social gradient of long-term malnutritional status 
among children needs special focus. More intensive and 
community focused nutrition programmes involving all 
stakeholders need to improve child nutrition across all 
social group within the state. The constant monitoring 
of social inequalities in child nutrition will help in lining 
up the targets of interventions for improving child health 
and survival and assessing the progress towards the 
SDGs goals.
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Abstract

Background: Severe acute respiratory syndrome of coronavirus 2 (SARS-CoV-2) as the cause of coronavirus 
disease (COVID-19) has caused global pandemic around the world. Patients who have coronary heart disease 
have been identified as highly vulnerable with increased morbidity and mortality while suffering from 
COVID-19. In addition, patients with coronary heart disease are also suffering with clinically significant 
stress. Stress can cause the body to release hormones that will make heart to beat faster. 

Aim: This study aims to determine the relationship between the stress level of COVID-19 pandemic and 
frequency of relapse in patients with coronary heart disease.

Methodology: The design of this study was cross-sectional which involved accidental sampling technique 
with descriptive analytic method, using Perceived Stress Scale (PSS-10) instrument as independent variable 
and one-question questionnaire as dependent variable. The study was conducted at Indonesian Red Cross 
Hospital  in Bogor City with a total sample of 33 coronary heart disease patients. The data analysis techniques 
used were univariate and bivariate with Kendall’s Tau statistical test.

Result: Out of 33 participants, 28 (84.8.8%) had moderate COVID-19 pandemic stress levels and 17 (51.5%) 
experienced moderate relapse frequency.

Conclusion: There was a relationship between the COVID-19 pandemic stress level and the frequency of 
relapse in coronary heart disease patients. 

Keywords: Coronary heart disease, COVID-19, Relapse, Stress 

Introduction

In 2015, The World Health Organization (WHO) 
has estimated that non-communicable disease (NCDs) 
account for about 70% of all global deaths, which 
approximately 39.5 million out of  56.4 million deaths. 
45% (17.7 million) of the morbidity cases were caused 
by heart and blood vessel disease. Data taken from 
Ministries of Regional Health Research (2018) showed 

that the prevalence of heart disease based on doctor’s 
diagnosis in Indonesia was 1.5%, with the highest 
prevalance rank was found in West Java (1.6%).13

In 2014, The Indonesian Sample Registration 
System recorded that coronary heart disease was 12.9% 
of all the highest causes of death in Indonesia. Based 
on the data from Indonesian Health Care and Sequrity 
Agency, there was an increase in health costs for coronary 
heart disease cases from year to year. In 2016, the fund 
spent for coronary heart disease treatment reached 
to 7.4 trillion Rupiah and up to 9.3 trillion Rupiah in 
2018. This imposed heavy burden on the government  
in limiting coronary heart disease cases by reviewing 
the risk factors.1. Carney and Freedland (2016) stated 
that major depression is a common comorbid condition 
in patients with coronary heart disease (CHD). Major 
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depression is a debilitating comorbid disorder that can 
seriously complicate recovery and increase the risks of 
further cardiac morbidity and mortality. 

COVID-19 is a respiratory disease, but many 
patients show manifestations of cardiovascular disease. 
In a study done by Shi, et al. (2020), out of 416 
COVID-19 patients, 57 patients died from COVID-19 
and 19.7% had cardiovascular injuries. It involved 4.1% 
having heart failure, 5.3% experiencing cerebrovascular 
disorders such as stroke, and 10.6% experiencing 
coronary heart disease.5

The rapid infection spread and the high number 
of confirmed deaths have been responsible for the 
symptoms of anxiety, depression and stress reported by 
the public and the medical team.22 During the COVID-19 
pandemic outbreak, quarantine and physical distancing 
are mandatory to contain the spread of the disease. 
The main consequence of quarantine is a change in 
lifestyle and nutritional habits.8 A recent review on the 
psychological impact of quarantine reported negative 
psychological effects including post-traumatic stress 
symptoms, confusion, and anger.8 

In the prevention and control of non-communicable 
diseases including coronary heart disease, the government 
initially focuses on preventive actions which include 
health check-ups, stop cigarette smoking,  improve 
physical activities, healthy and balanced diet, adequate 
rest, and stress management.15 Current evidence shows 
that depression is associated with about a doubling in 
risk of cardiac events in patients with coronary heart 
disease.7 This condition is  associated with the treatment 
the patients have to undergo and the occurrence of serious 
complications. The stress experienced by the CHD 
patients is related to the treatments that must be followed 
such as diet or eating arrangements, drug consumption 
and also exercise5. Meanwhile, the variables that are 
commonly regarded as components of stress includes 
depression, anxiety, lack of social support, acute and 
chronic life events.4 In short, stress become a negative 
predictor for improvement of coronary heart disease. 
The risk of this disorder increases when there is physical  
fatigue or organic.9 

Methodology

Based on the preliminary study that has been 

conducted at Indonesian Red Cross Hospital in Bogor 
City through patients medical record data, there were 
109 patients diagnosed with coronary heart diseases 
from January to December 2019. It has recently been 
reported that out of 5 patients diagnosed with coronary 
heart diseases, 4 of them experienced stress, and 3 of 
them had relapse two times in the last one month. 

This type of research uses descriptive analytic 
method with cross sectional design. The population in 
this study were patients with coronary heart disease with 
a sample of 33 participants. The study inclusion criteria 
were coronary heart disease patients, in conscious 
state, willing to fill in the Google Form. Meanwhile, 
the exclusion criteria were patients who had decreased 
consciousness or unwilling to fill in Google Form. The 
sampling technique used was accidental sampling.8 
After the number of samples was identified, then steps 
were taken for the first participant who was given code 
1, the next sample number was coded 2, and so on until 
all the samples were fulfilled by 33 participants.

Researchers submitted a research permit issued by 
STIKes Wijaya Husada Bogor to the head of the PMI 
Bogor Education and Training Hospital. The Head 
of the Education and Training Division of Indonesian 
Red Cross Hospital in Bogor City gave permission to 
researchers for conducting this study. After obtaining 
research permit, researchers met the head of the internal 
medicine inpatient room to ask for permission and 
explained the instruments to be used for the research 
and asked for help to collect the cellphone numbers 
of coronary heart disease patients / families for filling 
out the questionnaire form for stress levels and the 
frequency of coronary heart disease recurrence. Types 
of data collected in this study are primary data through 
Google Form and secondary data through medical 
records to determine the number of coronary heart 
disease population. 

The Google Form questionnaire contained 
personal identity, the Perceived Stress Scale (PSS-10) 
questionnaire and one question to assess the frequency 
of patient relapse.

The ordinal dispatch scales for the COVID-19 
pandemic stress levels were categorized as follows:
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1. Mild stress (total score 1-14)

2. Moderate stress (total score 15-26)

3. Severe stress (total score> 26)

The frequency of recurrence in patients with 
coronary heart disease was categorized into 3 groups:

1. ≤ 1: Low

2. 2: Moderate

3. ≥ 3: High

The magnitude of the relationship determined by the 
Kendall Tau test.

Results

	 This research was conducted in August 2020 
for 5 days via Google Form. The average participants 
were 45-72 years old, 22 (66.7%) of participants were 
female, the average background education was high 
school, 25 participants (75.8%) did not have a history 
of being active smokers, and 22 participants had no 
coronary heart disease history in the family.

Table 1. Results of the COVID-19 pandemic stress level

COVID-19 Pandemic 
Stress Level Total Percentage (%)

Mild stress 5 15,2

Moderate stress 28 84,8

Total 33 100

Based on Table 1, it can be seen that most of the 
participants experienced moderate COVID-19 pandemic 
stress level with 28 (84.8 percent) people.

Table 2. Frequency distribution of Coronary Heart 
Disease (CHD) Relapse

Frequency of 
coronary heart disease 

relapse
Total Percentage (%)

Low 1 3

Moderate 17 51,5

High 15 45,5

Total 33 100

From the Table 2 above, it can be seen that most 
of the participants with coronary heart disease relapse 
was in the moderate category, namely 17 (51.5 percent) 
people.

Table 3.
Correlation between COVID-19 Pandemic Stress Level and Relapse Frequency in Coronary Heart Disease Patients at 

Indonesian Red Cross Hospital in Bogor City

 No.
COVID-19 

Pandemic Stress 
Level

Frequency of coronary heart disease Recurrence
Total

P- ValueLow Moderate High

F % F % F % F %

1. Mild stress      0 0 0 0 5 15,2 5 15,2 0,006

2.        Moderate stress              1 3 17 51,5 10 30,3 28 82,8
 

  Total 1 3 17 51,5 15 45,5 33 100,0
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The table above shows that, around 33 participants, 
which 17 (51.5%) of participants with the COVID-19 
pandemic stress level were in the moderate category and 
the frequency of coronary heart disease recurrence was 
in the moderate category (1 time in 1 month).

Discussion

A.	 Stress level during COVID-19 pandemic

Based on the frequency distribution of the COVID 19 
pandemic stress level in coronary heart disease patients 
at PMI Bogor Hospital, the majority of participants had 
moderate stress levels with a total of 28 patients (84.8%).

The results of the study are in line with Hamzah 
Shatria’s (2018) study entitled “The effect of stress 
on acute myocardial infarction during intensive care”. 
Whereas from 160 participants, 68 participants (42.5%) 
mostly experienced stress.19

According to Soeharto, I. (2014), factors related 
to risk factors for coronary heart disease (CHD) are 
determined through the interaction of two or more risk 
factors, including: non-modifiable and controllable risk 
factors. The non-modifiable factors include heredity, 
age, gender, and controllable factors. While modifiable 
risk factors involve dyslipidemia, high blood pressure, 
smoking, diabetes mellitus, overweight, obesity, and 
stress.18

People with coronary heart disease have high 
levels of stress. This condition is related to higher 
risk of COVID-19 complications. Stress can cause the 
body to release stress hormones that can make your 
heart to beat faster.19 There is strong epidemiological 
evidence to suggest that psychological stress plays 
a significant role in the development of heart disease. 
Stress both physically and mentally is a risk factor for 
CHD (Coronary Heart Disease) since it has an influence 
on the onset of CHD which hinders the normal blood 
flow.18 On the other hand, our bodies always respond to 
stressful situations that can help us survive.18

The results showed that all participants with 
coronary heart disease (33 participants) experienced 
stress within different levels. This can be seen in 
PSS10 questionnaire question via Google Form that the 
participants previously answered. 

B. Relapse Frequency

Based on Table 2, it can be shown that most of the 
participants with the most frequency of coronary heart 
disease relapse was in   moderate category, with 17 (51.5 
percent) of participants.

Coronary heart disease is defined as heart disease 
caused by blockages in the coronary arteries. Acute 
blockage that occurs due to atherosclerotics in the walls 
of the coronary arteries, thus blocking blood flow to the 
heart muscle tissue. Not all attacks start suddenly with 
severe pain. The signs and symptoms of a heart attack 
vary from person to person. Many heart attacks go on 
as mild pain or discomfort. Even some people have no 
symptoms (it’s called a silent heart attack). However, 
there are several signs that might refer to coronary heart 
disease relapse, such as: chest pain, shortness of breath, 
gastrointestinal symptoms, other symptoms including 
palpitations, pale face, rapid pulse.14

In accordance with Table 2, most of the 17 (51.5 
percent) participants suffered relapse with as many as 2 
relapses in a month. This can be related to the age factor, 
where participants are> 45 years old and age is one of the 
coronary heart disease factors that cannot be changed.

C.	 The Relationship between the COVID-19 
Pandemic Stress Level and the Frequency of Relapse in 
Coronary Heart Disease Patients

Based on Table 3 from the results of the bivariate 
analysis, 17 participants (51.5%) suffered moderate 
COVID-19 pandemic stress level and relapse frequency 
in medium category. The results of the Kendall Tau test 
obtained p-value of 0.006 which indicated that there was 
a relationship between the stress level of the COVID-19 
pandemic and the frequency of relapse in coronary heart 
disease patients at Indonesian Red Cross Hospital in  
Bogor City.

This study is in line with research conducted by 
Hamzah (2018) entitled “The effect of stress on Julius’ 
myocardial infarction during intensive care”. The results 
of this study suggested that stress was an independent 
predictor of complications in patients with acute 
myocardial infarction during intensive care with a value 
of 0.03. Therefore, there was a relationship between 
the effect of stress on complications of acute disease 
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infection complications during intensive care.14

Stress both physically and mentally is a risk factor 
for CHD (Coronary Heart Disease), because it has an 
influence on the onset of CHD. Our bodies always 
respond to stressful situations that can help us survive.9 

Carney and Freedland (2016) stated that there was 
a relationship between stress and the frequency of acute 
myocardial infarction, where stress can activate bone 
marrow stem cells which in turn will produce excess 
white blood cells (leukocytes). These white blood 
cells can collect on the inside of the arteries, causing 
thickening of the artery walls.23 Leukocytes rise is one 
of the factors that also contribute to the risk of heart 
attack.17

According to the theoretical analysis proposed by 
Hidayatullah (2014), there is a relationship between 
stress and the frequency of acute myocardial infarction, 
where stress can activate bone marrow stem cells 
which in turn produce excess white blood cells called 
leukocytes. These white blood cells can collect on the 
inside of the arteries, causing thickening of the artery 
walls caused by plaque buildup. Here the cells release 
enzymes that soften the connective tissue and result 
in disruption of plaque so this is a typical cause of 
coronary heart disease recurrence. Leukocytes are one 
of the causes besides factors such as high cholesterol, 
smoking, and genetic traits that also contribute to the 
risk of heart attack. Stress can encourage this if it is at a 
critical stage.13

From the results of this study, the p-value = 0.006 
is smaller than α (≤ 0.05), which means that there 
was significant relationship between the independent 
variable and the dependent variable. The results of the 
stress level of the COVID-19 pandemic in 19 patients 
were obtained, namely from the frequency of relapse as 
many as 2 times a month consisting of ages ≥ 45 years. 
This is one of the risk factors for coronary heart disease, 
namely age. In addition, there are also other risk factors 
for coronary heart disease relapse including smoking, 
obesity and a family history of coronary heart disease.

Conclusion

There was a significant relationship between the 
COVID-19 pandemic stress level and the frequency of 

relapse in coronary heart disease patients at Indonesian 
Red Cross Hospital in  Bogor City, West Java, Indonesia. 

Ethical Clearance: Ethical clearance was not 
required hence was not obtained.

Conflict of Interest: There was no conflict of 
interest in the research.

Source of Funding: Self-funded

References

1.	 Hawari, D. Manajemen Stres, Cemas dan Depresi. 
Badan Penerbit FKUI; 2013.

2.	 Hidayatullah. Hubungan Antara Stres dan Serangan 
Jantung. https://m.hidayatullah.com/iptekes/
saintek/read/2014/06/24/23860/peneliti-temukan-
hubungan-antara-stres-dan-serangan-jantung.html. 
Accesed on August 2020; 2014.

3.	 Kemenkes, R. Jantung Sehat, SDM Unggul. http://
p2ptm.kemkes.go.id/kegiatan-p2ptm/pusat-/hari-
jantung-sedunia-hjs-tahun-2019-jantung-sehat-
sdm-unggul; 2019.

4.	 Kubzansky LD, Kawachi. Psychological factors 
and coronary heart disease. J Psychosom Res; Apr-
May; 2000; 48(4-5):323-37.

5.	 Kementerian Kesehatan RI. Pedoman 
Kesiapsiagaan Menghadapi Coronavirus Disease 
(COVID-19) Revisi ke-3. P2P Kemenkes RI; 2020

6.	 Krantz D, Hedges S, Gabbay F, et al. Triggers of 
angina and ST-segment depression in ambulatory 
patients with coronary artery disease: evidence for 
an uncoupling of angina and ischemia. Am Heart J; 
1994; 128:703–12.

7.	 Lespérance F, Frasure-Smith N.  Depression in 
patients with cardiac disease: a practical review. J 
Psychosom Res; Apr-May; 2000; 48(4-5):379-91.

8.	 Mattioli AV, Ballerini Puviani M, Nasi M, et al.  
COVID-19 pandemic: the effects of quarantine on 
cardiovascular risk. Eur. J. Clin. Nutr. European 
Journal of Clinical utrition; 2020; volume 74, pages 
852-855.

9.	 Mutaqqin, A. Buku Ajar Asuhan Keperawatan 
Klien dengan Gangguan Kardiovaskular dan 
Hematologi. Salemba Medika; 2009.

10.	 National Heart, Lung, and Blood Institute. Coronary 



576   Indian Journal of Public Health Research & Development, July-September 2021, Vol. 12, No. 3

Heart Disease. https://www.nhlbi.nih.gov/health-
topics/coronary-heart-disease. Accessed on August 
2020; 2020.

11.	 Notoatmodjo, S. Metodologi Penelitian Kesehatan; 
2015.

12.	 Petra H. Wirtz & Roland von Kanel. Psychological 
Stress, Inflammation, and Coronary Heart Disease. 
Current Cardiology Reports; 2017; volume 19:111.

13.	 Pusdatin Kementrian Kesehatan RI. Badan 
Litbangkes Kementrian Keseharan RI dan data 
penduduk sasaran; 2017.

14.	 Perhimpunan Dokter Paru Indonesia (PDPI). 
Diagnosis dan Penatalaksanaan Pneumonia 
COVID-19. Perhimpunan Dokter Paru Indonesia; 
2020.

15.	 Perhimpunan Dokter Spesialis Kardiovaskular 
Indonesia. (n.d.). Panduan Diagnosis dan 
Tatalaksana Penyakit Kardiovaskular Pada 
Pandemi COVID-19.

16.	 RS PMI Bogor. Tentang RS PMI Bogor. https://
www.rspmibogor.or.id/tentang-kami. Accessed on 
August 2020; 2020.

17.	 Carney, R.M. and Freedland, K.E.  Depression 
and Coronary Heart Disease. Nature Reviews 

Cardiology; 2016; volume 14, pages 5-155. 

18.	 Soeharto, I. Penyakit Jantung Koroner dan Serangan 
Jantung; Pencegahan, Penyembuhan, Rehabilitasi. 
Gramedia Pustaka Utama; 2014.

19.	 Shatria, Hamza. Effect of Stress On Acute 
Myocardial Infarction During Intensive Care 
[Thesis]. Jakarta: University of Indonesia: Faculty 
of Public Health; 2018. Accessed on August 1, 
2020, 14:10:15 WIB

20.	 Sumiati,  et al. Penanganan Stres Pada Penyakit 
Jantung Koroner. TIM; 2010.

21.	 Whooley M.A., Wong J.M. Depression and 
cardiovascular disorder. Anu Rev Clin Psychol; 
2013; 9:327-354.

22.	 Y.T. Xiang, Y. Yang, W. Li, L. Zhang, et al. Timely 
mental health care for the 2019 novel coronavirus 
outbreak is urgently needed Lancet Psychiatry; 
2020; 7 , pp. 228-229.

23.	 Widia Astuti AW W, Fajar Adhie Sulistyo F. The 
Relationship Of Suction Action Intensity Through 
The Changing Of Oxygen Saturation In Patients 
Installed Ventilator At Intesive Room, RSUD Kota 
Bogor. J Ilm Wijaya. 2020;



Indian Journal of Public Health Research & Development, July-September 2021, Vol. 12, No. 3      577

Metallothionein and Malondialdehyde Correlation in Prostate 
Cancer Patients

Nendyah Roestijawati1, Yudhi Wibowo1, Diah Krisnansari1, Dwi Arini Ernawati1

1Assistant Professor, Department of Community Medicine, Faculty of Medicine Universitas Jenderal Soedirman, 
Purwokerto, Indonesia

Abstract 

Prostate cancer can be caused by heavy metals exposure that can be identified from increasing levels of 
metallothionein. Exposure to heavy metals is carcinogenic through the formation of ROS in the oxidative 
stress process. One of the markers of oxidative stress in prostate cancer is malondialdehyde. Purpose of 
study to determine the relationship between levels of metallothionein and malondialdehyde in prostate 
cancer.  Research design was cross sectional with subjects were 30 patients with prostate cancer at district 
hospital at Purwokerto, Indonesia. Measurement levels of metallothionein and malondialdehyde used 
ELISA sandwich method. Data analysis used Spearman correlation test. There was a correlation between 
levels of metallothionein and malondialdehyde (p <0.05, r = 0.36). The increase of metallothionein level 
cause enhancement malondialdehyde level. As a conclusion, study report that there was corelation between 
metallothionein and malondialdehyde levels illustrates the process of oxidative stress on prostate cancer due 
to heavy metals exposure.

Keywords: metallothionein, malondialdehyde, prostate cancer

Introduction

Prostate cancer is the most common visceral cancer 
in men. Prostate cancer ranks second as the most 
common cause of cancer-related deaths in men over 50 
years of age. Risk factors for prostate cancer include 
age, endocrine status, genetic susceptibility, occupation, 
ethnicity, race and environmental factors. One of the 
environmental factors that are a risk factor for prostate 
cancer is exposure to heavy metals. Compared with non 
occupational exposure, high occupational Cd exposure 
may be associated with the increased risk of prostate 
cancer. Several studies find a positive correlation 
between cadmium and prostate cancer biomarker, 
prostate specific antigen (PSA)1-3.

Exposure to cadmium induces metallothionein 
(MT) in some tissues, including the liver and kidneys. 
In acute toxicity, liver is the primary target, whereas 
in chronic toxicity, kidneys are major targets of Cd4. 
MT plays roles in the gastrointestinal absorption of Cd, 
Cd retention in tissues and decreases biliary excretion 

of Cd5. Reactive oxygen species (ROS) are often 
implicated in Cd toxicology. Cd generated superoxide 
anion, hydrogen peroxide, and hydroxyl radicals, which 
are often accompanied by activation of redox sensitive 
transcription factors (e.g., NF-κB, AP-1 and Nrf2) and 
alteration of ROS-related gene expression. It is agreed 
that oxidative stress plays important roles in acute Cd 
poisoning6.

Oxidative stress is associated with several 
pathological conditions including inflammation and 
infection. Chronic increases in ROS are known to 
induce somatic mutations and neoplastic transformation, 
including prostate cancer7. The review by Oh and 
colleagues. suggested that oxidative stress biomarkers 
MDA may be potentially predictive biomarkers of 
prostate cancer8. The study aimed to determine correlation 
between metallothionein and malondialdehyde in 
prostate cancer.
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Methods

The research was analytic observational with 
cross sectional design. Forty samples were patients 
with prostate cancer through biopsy. The number of 
samples was calculated based on the correlation formula 
with r = 0.5, α = 0.05 and β = 0.20. Measurement of 
metallothionein and malondialdehyde levels was carried 
out using the sandwich ELISA method. Data analysis 

was performed using the Spearman correlation test. 

Result

According to table, the average of metallothionein 
levels was 32.35±26.50 ng/dL and malondialdehyde 
was 3.10±0.42 (µmol/L). There was correlation between 
levels of metallothionein and malondialdehyde (p <0.05, 
r = 0.36).

Table 1. The Characteristics of Metallothionein (MT) and Malondialdehyde (MDA) from Patients

Subject characteristics Value

Age (yr) 68.25 ± 8.30

Metallothionein (ng/dL) 32.35 ± 26.50

Malondialdehyde (µmol/L) 3.10 ± 0.42

Table 2. Correlation between Metallothionein (MT) and Malondialdehyde (MDA

Variable p r

MT – MDA 0.026 0.36

Discussion

Metallothionein levels increase in some tumors 
include breast, colon, kidney, prostate, ovarian, 
nasopharyngeal, bladder, salivary gland, testicular and 
thyroid tumors. Expression of metallothionein cannot be 
universally ascertained for all types of tumors, but the 
expression of metallothionein correlates closely with the 
proliferative capacity of tumor cells and also depends on 
differentiation status, growth factors and gene mutations. 
Study found the levels of metallothionein was higher 
than normal levels. These unique proteins are involved 
in diverse intracellular functions, but their role in the 
detoxification of heavy metals and in the maintaining of 
essential metal ion homeostasis, which is due to their 
high affinity for these metals, is mostly investigated9.

Results of study observed MT  in prostate 
cancer were contradictory. While one study showed 
significantly lower MT in the tumorous tissue, the 
other identified a significantly increased MT level. 
In addtition, a study based on radioimmunoanalysis 
revealed a non-significantly decreased MT level in the 

tumorous tissue. Although prostate cancer is unique 
regarding the MT metabolism, no conclusive findings 
were provided by this meta-analysis and more studies 
are therefore needed10.

Metallothionein expression can be stimulated by 
heavy metals, cytokines and growth factors. Increased 
concentrations of heavy metals in the body trigger the 
formation of free radicals and ROS that cause oxidative 
damage. Oxidative damage is responded by cells by 
synthesizing proteins and antioxidants. One of the 
synthesized proteins is metallothionein. Metallothionein 
functions as an antioxidant in non-enzymatic oxidant 
defense systems to overcome oxidative damage. 
Oxidative damage induces Mt genes in many cell 
types. In metallothionein expression the intracellular 
level acts as an essential metal store, the take of ROS 
and the transcription activity regulator. Meanwhile, the 
emergence of metallothionein at the extracellular level, 
gives a very important role, namely as a sign of danger 
to damage that can be inflicted at the cellular level. In the 
process of controlling stress conditions, metallothionein 
is found in the blood with increased concentration 9.
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Oxidative stress is known to be one of the mechanisms 
that trigger the prostate development and progression 
of prostate hyperplasia. Oxidative stress is a cellular 
level condition that occurs when there is an imbalance 
between ROS production and the ability of a biological 
system to repair oxidative damage or neutralize the 
effects of reactive intermediates including peroxide and 
free radicals. High ROS production leads to a significant 
reduction of antioxidants, protein defense mechanisms, 
lipids and DNA damage and other cellular functional 
disorders. Oxidative damage can be exacerbated by a 
decrease in antioxidant efficiency . Oxidative stress 
has been linked to the development of Benign Prostate 
Hyperplasia and prostate cancer progression. ROS can 
indirectly cause random DNA formation by triggering 
autocatalytic lipid peroxidation, which produces a 
variety of genotoxic potential substances for breakdown 
products, including alkoxyl radicals, peroxyl radicals, 
and aldehydes, such as malondialdehyde 11. 

Lipid peroxidation or reaction of oxygen with 
unsaturated lipids produces a wide variety of oxidation 
products. The main primary products of lipid peroxidation 
are lipid hydroperoxides (LOOH). Among the many 
different aldehydes which can be formed as secondary 
products during lipid peroxidation, malondialdehyde 
(MDA), propanal, hexanal, and 4-hydroxynonenal 
(4-HNE). MDA appears to be the most mutagenic 
product of lipid peroxidation, whereas 4-HNE is the 
most toxic (11). In this study MDA levels was higher 
than normal. several studies have found an increase of 
malondialdehyde in prostate cancer patients 7,12,13. 

Increased levels of malondialdehyde and 
metalotionein in prostate cancer patients may be caused 
by exposure to heavy metals, especially cadmium. Study 
by Pizzino et al revealde that adolescents with elevated 
Cd levels had a significant increase in MDA and MT-1A 
compared to the control group 14.

Conclusion

The correlation between malondialdehyde and 
metallothionein levels illustrates the process of oxidative 
stress on prostate cancer due to heavy metals exposure. 
Metallothionein can be considered as a biomarker of 
cadmium or other heavy metal exposure in prostate 
cancer screening, especially for cadmium exposed 
worker.
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Abstract

Impaction of teeth is more common and widespread. Multiple impacted permanent teeth are usually 
related to syndromes, metabolic and hormonal disorders. However, in non-syndromic cases impaction of 
multiple teeth is rare. In this report, a case of A 23-years-old male patient with missing upper front teeth 
and irregularly placed lower front teeth, difficulty in speech and mastication. physical examination was 
not suggestive of any syndromes.  On Extraoral examination the patient presented with a concave profile, 
competent lips, shallow Mento-labial sulcus. On clinical and radiographic examination revealed Angle’s 
class III malocclusion on class III skeletal base, with impacted 13,12,11 and 24, anterior cross bite, rotation 
of 32,33,35,42,44, and horizontal growth pattern.  Extraction of supernumerary teeth was carried out in all 
the quadrants and PEA 0.22 ROTH appliance was used to align the arches. Bi-jaw surgery with mandibular 
set back with bilateral split sagittal osteotomy and maxillary advancement with Le Fort I was done to attain 
ideal overjet and overbite.

The objective of this report is to increase awareness of such cases especially in the absence of hereditary/
genetic/metabolic factors usually inherent in such scenarios. The patient management in such cases needs to 
be planned all with all multidisciplinary approach.

Key words - multidisciplinary approach, unusual case, multiple impacted teeth, supernumerary teeth, class 
III skeletal, bi-jaw surgery.
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Introduction or Back Ground

An impacted tooth is a condition in which a tooth 
is embedded in the alveolus so that its eruption is 
prevented, or the tooth is locked in position by bone 
or by adjacent teeth. Studies have reported that the 
incidence of tooth impaction varies from 5.6-18.8% 
of population 1. In our esthetic -conscious society, it is 
increasingly important to preserve the natural dentition. 
this certainly includes keeping or “saving” the impacted 

teeth. Impaction involving a single tooth is a commonly 
observable finding. However, impaction of multiple teeth 
is an uncommon finding unless associated with some 
syndromes or systemic disorders.2,3 We report a case of 
multiple impacted permanent teeth in a non‑syndromic 
unusual case scenario.

Pre-treatment assessment - A male patient of 
age 23 years on extra-oral examination presented 
with Dolichocephalic, Dolichofacial, concave profile, 
competent lips (figure-1A, 1B)

DOI Number: 10.37506/ijphrd.v12i3.16129
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        Figure -1A   EXTRAORAL SMILE                            Figure- 1B EXTRAORAL LATERAL

Clinical examination intra-oral examination 

1.	 Maxilla – U shaped, asymmetrical,22-palataly placed. 21,22- clinically missing. supernumerary teeth present 
between 16, 15 and 24,25

2.	 Mandible -  U shaped, symmetrical. 32,42,44 mesiolingually rotated and 33,35 mesiolabially rotated.

3.	 Occlusal features – class III incisor relationship with negative overjet of 3 mm and overbite of 4 mm with 
anterior and posterior crossbite. (figure -2 A, 2 B, 2 C)
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Radiographic examination – 

1.	 Dental panoramic radiograph (Fig 3) – unerupted teeth – 18,13,12,11,27,28,38,48. 

2.	 Cephalometric analysis (Table1)- 

VARIABLE PRETREATMENT NORMAL

SNA                78° 82° ± 3

SNB                86° 79° ± 3

ANB                 -8° 3° ± 1

Wits appraisal BO ahead by 7mm. 0 mm

N ┴ Pt A -7mm 0±2 mm

N ┴Pog 7mm 0 to -4mm

Angle of inclination  88° 85

Go-Gn to SN 27° 32

Eff. Max. Length 87mm 89.6 ± 2.5 

Eff. Mandi. Length 130mm 113.1 ± 3.6

Y- Axis 59° 66

Facial axis 0° 0

Upper incisor – NA(mm)  1mm 4mm

Upper incisor – NA(degrees) 15° 22

Upper incisor – SN 105° 102 ± 2

Upper incisor to maxillary plane angle 68° 70° ± 5

Lower incisor to mandibular plane angle 78° 92° ± 5

Lower incisor to NB 5mm 4mm

Lower incisor to NB 14° 25

Interincisal angle 147° 133° ± 10

Maxillary mandibular planes angle 19° 27° ± 5

Upper anterior face height 35%    45%

Lower anterior face height 65% 55%

Face height ratio 70%      62-65%

Lower incisor to APo line 5mm 1 -2 mm

Lower lip to Ricketts E Plane 4mm       -2 mm
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Interpretation

- Retrognathic maxilla

-  Prognathic mandible

- Skeletal class III

- Retroclined maxillary and mandibular incisors

- Horizontal growth pattern

Figure -3 –  PRETREATMENT OPG 

Figure – 4 PRETREATMENT LATERAL CEPHALOGRAM 
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DIAGNOSTIC SUMMARY 

Angles class III malocclusion on class III skeletal 
base with impacted 11,12,13,24, anterior cross bite, 
rotation of 32,33,35,42,44 increased curve of spee and 
presence of supernumerary teeth

PROBLEM LIST

1.	 Impacted of 13,12,11, 24.

2.	 Speech problem 

3.	 Masticatory dysfunction

4.	 Concave profile

5.	 Reverse overjet and overbite

6.	 Class III molar relation

7.	 Anterior and posterior crossbite.

Aims and Objectives of Treatment

1.	 Disimpaction of 13,12,11,24 and orthodontic 
eruption

2. To achieve an aesthetically pleasing profile

3.  To correct skeletal Class III relationship

4. To achieve optimal overjet and overbite

6. To correct class III molar relationship 

7. To relieve high frenum attachment

8. To achieve functionally stable occlusion

TREATMENT PLAN

Extractions: 

Extraction of supernumerary teeth.

Appliances:

PEA roth-0.22 slot mechanotherapy 

Special anchorage requirements:

None

Minor adjunctive surgery:

Frenectomy

Major adjunctive surgery:

BSSO mandibular set back 

Maxillary advancement with LeFort I

Key Stages in Treatment Progress

Date Stage

1. 1 month                         Banding and bonding in the upper arch on clinically erupted Surgical exposure of impacted 
13,12,11 24 done in dept. of oral maxillo-facial surgery.

2. 2 months Upper 0.16NiTi inserted soldered TPA given for reinforcing anchorage.

3. 3 month Upper overlay wire made of 1mm S.S wire fabricated and inserted, and monkey hook were 
attached to 13,12,11,24 attachment overlay wire.

5. 6 month Checkup done teeth responding favorably

6. 8 month 24 engaged to arch wire ,11-extruded mesially moved, 13 extruded.

7. 10 month Overlay wire discontinued removable TPA given for 16 rotation correction. Upper 0.16 NiTi 
arch wire inserted and loosely engaged to 13,12,24. checkup done. 

8. 11 month 11,24,25 0.22 ROTH bracket bonded, 0.16 NiTi arch wire engaged.
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9. 12 month Checkup done advised extraction of 34 and supernumerary tooth present palated to 11.

10. 13 month Lower anterior bonding and 36,46 banding done, lace back given canine to molar.0.16 NiTi arch 
wire inserted.

11. 16 month Upper 0.016 NiTi and lower 0.014NiTi given

12.

13.

14.

15.

16.

20 month

22 month

24 month

25 month

29 month

Upper 16x22 NiTi and Lower-0.016NiTi given

0.017 X 0.0 25 stainless steel arch wire was placed in the upper and lower arches.
0.021 X 0.025 TMA wire placed in both upper and lower arches.0.021 X 0.025 stainless steel 

placed in the upper and lower arches. Surgical preparation done.
Surgery and IMF done 

Post-surgical orthodontics in progress 

  

Cont... Table
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 Figure -5E- Mid treatment 0.20 S. S   Continuous wire

 

            Figure -5F- maxillary occlusal view
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Figure -6 – Mid treatment hanau face bow transfer Figure -7- presurgical decompensation lateral 
cephalogram

Figure 8- Surgical Procedure Down’s Fracture / Lefort-  I Osteotomy Maxillary Advancement & B.S.S.O 
Setback 
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FIGURE -9  POST SURGICAL TREATMENT – LATERAL CEPHLOMGRAM

FIGURE -10-POST SURGICAL TREATMENT –  OPG
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FIGURE -11- POST SUGICAL EXTRA ORAL & INTRA ORAL PHOTOGRAPH
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CEPHALOMETRIC ASSESSMENT- POST TREATMENT (Table – 3)

VARIABLE MID TREATMENT NORMAL

SNA 82° ± 3

SNB 79° ± 3

ANB 3° ± 1

Wits appraisal 0 mm

N ┴ Pt A 0±2 mm

N ┴Pog 0 to -4mm

Angle of inclination 85

Go-Gn to SN 32

Eff. Max. Length 89.6 ± 2.5 

Eff. Mandi. Length 113.1 ± 3.6

Y- Axis 66

Facial axis 0

Upper incisor – NA 4mm

Upper incisor – NA 22

Upper incisor – SN 102 ± 2

Upper incisor to maxillary plane angle 108° ± 5

Lower incisor to mandibular plane angle 92° ± 5

Lower incisor to NB 4mm

Lower incisor to NB 25

Interincisal angle 133° ± 10

Maxillary mandibular planes angle 27° ± 5

Upper anterior face height 45%

Lower anterior face height 55%

Face height ratio      62-65%

Lower incisor to APo line 0-2 mm

Lower lip to Ricketts E Plane       -2 mm
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Discussion

Keeping above problem list, aims and objective in 
mind, a decision to treat is made, treatment should be 
as minimal as needed to facilitate natural eruption. “The 
majority of impacted teeth erupt if hard – or soft -tissue 
obstructions are removed from their eruption paths”.   
Di Biase conducted a survey, which found that after the 
removal of supernumerary teeth, 75 % of the impacted 
maxillary incisors spontaneously erupted.4 so, first line 
of treatment planned was to remove supernumerary teeth 
followed by orthodontic relocation /surgical expose of 
impacted 13,12,11 24 done in dept. of oral maxillo-
facial surgery at J.S.S DENTAL COLLEGE (figure 5A).  
Kokich and Mathews recommended surgical exposure 
and orthodontic eruption of an impacted tooth. when its 
apex is completely formed.5   presurgical orthodontic 
is started after forced orthodontic eruption of impacted 
teeth. (Figure 5E and Figure 7).

Jaw relation registration of any positional 
relationship of the mandible relative to the maxilla 
is made by Hanau’s face bow ear piece type used to 
record the spatial relationship of the maxillary arch 
to some anatomic reference points and then transfer 
this relationship to an articulator.6(Figure-6). In the 
articulator the Lefort I maxillary advancement of 3 mm 
and hinge axis determines the arc of closure in every 
contacting position of the teeth. the path of closure is 
different from each open position of the mandible to 
tooth contact. This path results from the closing rotation 
combined with a gliding path of the axis.7 and then 
mandible bilateral sagittal split osteotomy 6mm setback 
was made of the articulator, intermediate and final splint 
fabricated by using cold cure acrylic resin. 

Presurgical orthodontic phase we eliminated the 
dental compensation that has occurred with respect to 
the skeletal base (Figure -7).

Surgical phase- Down’s Fracture / Lefort-  I 
Osteotomy Maxillary Advancement of 3mm & B.S.S.O 
4mm Setback had done on mandible. (Figure-8). Post-
surgical changes were appreciated by lateral cephalogram 
(Table-3) and OPG (Fig -10). Intraoral patients showed 

well settled occlusion with normal overjet and overbite 
(Fig-11).

Conclusion

Multiple impacted permanent teeth are rare 
condition and it is very difficult to find its association 
with syndromes, metabolic and hormonal disorders.  
HOWEVER, with this case report, a non-syndromic 
impaction of multiple teeth was managed orthodontically 
to improve the patient’s masticatory and speech function 
which helped in a definite improvement in the profile 
of patient and in the occlusion. Mandibular prognathism 
and maxillary retrusion has been surgically corrected by 
BSSO mandibular set back and LE FORT I maxillary 
advancement. This Unusual Case Scenarios was 
managed with the concept of multidisciplinary approach 
I.e. “treat all with all”.
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Abstract

Background: Pregnancy is exciting and unique period in a woman’s life. During this period women’s body 
undergo different anatomical and physiological changes. When there are some risk associated with normal 
vaginal delivery to mother and baby than caesarean section is required. Many mother encounter with various 
discomfort after caesarean delivery such as pain, stress, mood changes, postpartum depression. This study 
was conducted to evaluate the effect of Benson’s relaxation therapy on level of pain and stress among post 
caesarean section mothers. 

Method: A quasi experimental study was done with total 60 participant: 30 in each experimental and 
control group were enlisted with the help of convenient sampling method. Samples are randomly allocated 
to both group. The tool for data collection includes, socio demographic and maternal variables, Numerical 
pain rating scale for pain assessment and Modified Hung’s postpartum scale to assess stress level. Pre-
interventional assessment done for both group. Post interventional pain and stress was assessed on third day 
by using same tool. 

Conclusion: This study concluded that there is constructive outcome of BRT in lessening pain and stress level 
among post caesarean section mothers. So to reliving such symptoms, this procedure can be implemented in 
hospital setting as it is simple and easy to use and practice, non expensive.

Keywords : Benson’s relaxation therapy, pain, stress, post caesarean section women 

Introduction

Pregnancy is exciting and joyful period in women’s 
life. During pregnancy the body experience distinctive 
anatomical and physiological ichanges.1 There are 
various iways of conveyance like ordinary vaginal 
delivery, assisted delivery or operative delivery which 
incorporates caesarean section. Caesarean Section is one 
sort of operational practice in which fetus after finish of 
seventh month are conveyed by opening of the maternal 
abdominal and uterine walls.2

WHO endorses that caesarean segment rates ought 
not go above 15% in any nation. Anyway the rate 
between 5% to 10% is generally worthy.3

Mothers faces a few kind of discomfort after 
caesarean delivery that differs from one woman to 
another. Pain and stress are one of the significant 

inconveniencies which drive the post caesarean section 
mothers to create negative emotions towards childbirth. 
It might influence the mother-infant interaction.4 Studies 
propose a number of techniques which have been used to 
relive this pain and stress among post Cesarean Section 
mothers.5

Several methods can be utilised to diminish post 
caesarean section discomfort. There are many non-
pharmacological strategies which ease post LSCS 
discomfort but are not commonly used. These are deep 
breathing, accupressure, distraction, foot massage, 
relaxation exercises, guided imagery, therapeutic touch, 
music and repositioning.6

BRT is one kind of a non pharmacological technique 
which can relax the body through breathing awareness. 
Dr. Benson, professor has defined the term, ‘Benson’s 
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relaxation therapy. It characterized individual capacity 
to secret synthetic substances and brain signal that makes 
organs and muscles relax and increment blood stream to 
the brain. It can lessen the pain, increase appetite, reduce 
stress, promote sleep, boost energy, feel relax and in a 
roundabout way increase attachment with child.7

This method is a blend of relaxation response 
procedures with person conviction framework/trust 
factor (concentrated on a specific type of articulation of 
the God name or a word that has a calming effect to the 
patient) more than once spoken with a standard beat with 
resignation.6

Some studies have indicated that the Benson’s 
relaxation technique is viable in improving physical 
activity, lessen uneasiness and decreases the stress and 
postoperative pain. So this treatment may likewise be 
valuable in lessening the post caesarean section pain and 
stress.8

Materials and Methods

A Quasi experimental : pre test post test control 
group design was adopted for present study. The study 
was carried out in selected hospital of Central Gujarat. 
Ethical clearance and formal permission were acquired 
before conduction of study. 60 post caesarean section 
mothers were choosen with aid of non probability 
conveniently sampling technique. Samples were 
randomly allocated in experimental and control group. 
Researcher developed perfoma was utilized to gather 
baseline information of participants, Numerical pain 
rating scale and Modified Hung’s Postpartum stress scale 
was used to evaluate pain and stress level respectively. 

Pre-treatment assessment of pain and stress level 
was accomplished for both group. For interventional 
group, intervention administered twice a day with span 
of 10 minutes for 3 consecutive days. BRT was not 
administered in control group. Post test led on third day 
for both group. 

Results and Discussion

Findings related to demographic and maternal 
variables of post caesarean section mothers of 
both group : showed that 36.7% of participants in 
experimental group belongs to 28-32 years while in 
control group 43.3% from 18 to 22 years of age. 46.7% 
in experimental and 50% in control group has completed 
their primary education and 83.4% were housewives in 
both group. 63.3% in experimental group and 40% in 
control group had height between 141 cm to 150 cm. 
Most participant, 56.7% experimental group and 70% in 
control group had weight between 51kg-60kg. Majority 
participants, 50% in experimental group and 43.3% in 
control group were primipara. In experimental group, 
indication of present caesarean section were fetal mal 
presentation (23.3%), previous caesarean section (20%) 
and oligohydramnios(3.3%) and in control group it was 
previous caesarean section (30%) and prolonged labour 
(3.3%). In both experimental and control group, 86.7% 
participants had emergency caesarean section. 76.7% in 
experimental group and 56.7% in control group had their 
1st postnatal day

Findings related to effect of Benson’s relaxation 
therapy on level of pain and stress among post caesarean 
section mothers of both group

Table 1 Comparison of Benson’s relaxation therapy on level of pain in experimental and control group

Group Mean N Std. 
Deviation  Wilcoxon test p Value

Experimental
Pre Pain 7.50 30.00 0.82

465 <0.001
Post Pain 2.56 30.00 1.22

Control
Pre Pain 7.50 30.00 0.82

56 0.1591
Post Pain 7.26 30.00 0.90
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Table 2 : Comparison of Benson’s relaxation therapy on level of stress in experimental and control group

Group Mean N Std. Deviation t p Value

Experimental

Pre Hung’s Postpartum 
Scale 98.93 30.00 7.70

18.958 <0.001
Post Hung’s Postpartum 

Scale 71.13 30.00 5.64

Control

Pre Hung’s Postpartum 
Scale 99.90 30.00 9.45

0.844 0.4053
Post Hung’s Postpartum 

Scale 99.70 30.00 9.67

The data presented in table 1 and 2 depicts that 
there was statistically significant difference found 
in experimental group with p value of <0.001 and 
to compare of effect of BRT on pain and stress level 
Wilcoxone test and “t”- test were utilized respectively. 
So it is interpreted that the research hypothesis which 
state there is significant effect of BRT on level of pain and 
stress stands accepted at the 0.05 level of significance.

Findings related to association between pre-
intervention level of pain and stress among post 
caesarean section mothers of both experimental 
and control group with selected demographic and 
maternal variables: Fisher chi square test was employed 
to established the association. For experimental group, 
monthly income of family(χ2=8.76) was found to be 
associated with pre interventional level of pain with 
p value <0.05 and age (χ2=12.2), monthly income of 
family (χ2=9.3), type of caesarean section(χ2 =4.69) and 
postnatal day(χ2 =5.59) for interventional group and 
No. of deliveries including present delivery (χ2 =8.35) 
for control group were found to be associated with 
pre interventional stress level as p value was led than 
0.05. Remaining all variable were found statistically 
independent for both group (p value>0.05). So it is 
interpreted that the research hypothesis which state 
there is statistic significant association between pre 
interventional level of pain and stress with the selected 
socio demographic and maternal variable stands accepted 
at 0.05 level of significance.

Conclusion

The current study was led on 60 post caesarean 

section women and presumed that BRT was effectual 
in decreasing pain and stress level. So BRT is non 
pharmacological approach which is simple, viable and 
non costly method to diminish pain and stress level. 
So this similar investigation should be conceivable on 
larger scale to know its efficacy on pain and stress and 
make it generalize. 
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Abstract

Objective: To assess the gender differences in Quality of Life (QoL) in patients with obesity.

Methods: A descriptive survey was conducted among 220 patients (110 males and 110 females) attending 
OPDs of a tertiary care hospital, Kerala using a standardized questionnaire SF 36 (version 1.0). Convenience 
sampling technique was used 

Findings: The major co morbidity found among the subjects was diabetes mellitus ie.72 (65.5%) in males 
and 56 (50.9 %) in females .The percentage of males as per the obesity category i.e. Class I, II, III were 40, 
36.5 and 23.5, where as that of the females were 60.9, 31.8 and 7.3 respectively. The mean QoL was found to 
be slightly above average for males (51.19+/- 12.54) than the females (48.79 +/- 12.86.). Of the 8 domains, 
the QoL in males were found to be poor in two domains where as in females it was poor in four domains. 
The physical component scores (PCS) were found to be better in both sexes i.e. 55.89 +/- 19.07 and 52.68 
+/-21.04 compared to the mental component scores (MCS) i.e. 50.03+/-13.35 and 48.84+/-14.01.

Conclusion: The study has highlighted a poor QoL in obese women especially in the mental component 
scores in spite of a higher proportion of morbid obesity and DM in men.

Keywords: Obesity, Quality of life, Gender differences

Introduction

Obesity is reflected as a chronic and multifactorial 
disease that is concomitant with several co- morbidities, 
leading to poor quality of life (QoL) 1.People who 
are obese experience health-related quality-of-life 
(HRQOL) impairments. Impairment in an obese 
individual’s capacity to live fully and actively may be as 
serious a consequence of obesity as its adverse effects on 
morbidity and mortality2. Both physical and psychosocial 
functioning has been shown to be negatively affected by 
excess weight; greater impairments have been associated 

with greater degrees of obesity3.

Impacts of health/ disease on physical and social 
wellbeing are becoming more important measures of 
wellness. The very nature of obesity to influence many 
other health care domains is the reason for its impact 
on QoL. Therefore it is essential to understand the 
ways in which obesity impacts the physical and mental 
components of QoL4.

 The relationship between obesity and QoL has been 
investigated in a variety of settings. Most reports show 
that, there is a high risk for poor QoL in overweight 
and obese subjects1. However, only a few studies have 
reported an association between overall obesity and 
HRQOL in Asian populations5.

 HRQOL is increasingly regarded as an important 
measure of the impact of disease and treatment. Although 
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there is evidence that overweight and obesity are related 
to decrements in physical domains of HRQOL such 
as physical functioning and pain, findings are mixed 
regarding association with mental domains of HRQOL. 
Some studies have suggested that obesity is associated 
with impaired mental HRQOL. However, other studies 
do not support this association, and a few have even 
reported better mental health among people with excess 
body weight 6.

The impact of obesity may vary by gender. 
Significantly a higher number of women considered 
themselves as overweight than did men, and also reported 
experiencing discomfort due to excessive weight, than 
did men7 .Gender has shown to be a factor influencing 
QoL8. Studies examining gender differences associated 
with subjective well-being and body weight are scarce.

The existing literature indicates that QoL of women 
and men is differentially impaired with more impairment 
in women than in men6,7 and also displayed a higher 
psychosocial impairment in women6.The present paper 

adds to the existing body of research by systematically 
analyzing gender differences in obesity related QoL

Materials and Methods

The study was conducted among 220 obese patients 
(110 males and 110 females) in a tertiary care hospital, 
Kochi. Subjects were selected from various OPDs using 
non- probability convenient sampling. A descriptive 
survey design was used in this study. Ethical clearance 
was taken from the Institutional Ethical committee 
and informed consent obtained from each subject. A 
standardized QoL questionnaire SF – 36 (version 1.0) 
was used to assess the QoL of subjects. The QoL was 
assessed in eight dimensions ie. General health, Physical 
functioning, Role limitations due to physical health, 
Role limitations due to emotional problems, Energy/
fatigue, Emotional well-being, social functioning, and 
Pain. Norm based scoring was used to equate all scores. 
Scores above 50 are considered better for all scales 
and summary measures while scores below 50 are 
considered worse. Data was analyzed with SPSS 17.0 
using descriptive and inferential statistics.

Findings

Section I: Gender wise sample characteristics 

Table 1: Gender wise distribution of the sample based on the demographic characteristics 

N= 220

Variables
Male (n= 110)

f (%)
Female (n= 110)

f (%)

Age (years)

18-32 10 (9.1) 4 (3.6)

33-47 33 (30.0) 33 (30.0)

48-62 38 (34.5) 42 (38.2)

63-77 29 (26.4) 31 (28.2)

Marital status

Single 11 (10.0) 4 (3.6)

Married 99 (90.0) 104 (94.6)

Widower/widow 0 (0.0) 2 (1.8)

Occupation
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Professional 19 (17.3) 18 (16.4)

Unskilled 24 (21.8) 22 (20.0)

Skilled 30 (27.3) 10 (9.1)

Unemployed 32 (29.1) 58 (52.7)

Retired 5 (4.5) 2 (1.8)

Mode of work

Sedentary 26 (23.6) 39 (35.5)

Moderate 37 (33.6) 51 (46.3)

Heavy 47 (42.7) 20 (18.2)

Majority of the sample studied were between the age group 33 to 62 years (males 64.5% and females 68.2%). 
The percentage of unemployed was high in female gender (52.7%) than the male (29.1%).

Section II: Gender wise clinical characteristics of the sample

Fig. 1: Gender wise distribution of subjects based on their co-morbidities

Diabetes mellitus was the major co morbidity in both genders (65.5% in males and 50.9 % in females) followed 
by hypertension (12.7% in males and 25.5% in females). 

Cont... Table 1: Gender wise distribution of the sample based on the demographic characteristics 

N= 220
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Fig. 2: Gender wise distribution of subjects based on the category of obesity

Majority of the female subjects belong to class I obesity category (60.9%). Only 7.3% of females were in class 
III while 23.6% of males belong to this class.

Section III: Gender wise QoL among obese patients.

Table 2: Gender wise distribution of subjects based on QoL 

N= 220

QoL
Male (n=110)

Frequency (%)
Female(n=110)
Frequency (%)

Good QoL (>50) 56 ( 50.9) 54 ( 49.1)

Poor QoL ( <50) 48 (43.6) 62 ( 56.4)

Majority of the females (56.4%0 had a relatively poor score in QoL compared to the males (43.6%).

Table 3: Gender wise distribution of subjects based on the mean scores in eight domains of QoL

N=220

Domain of QoL Male (n=110) Female (n=110)

General health (GH) 40.05 +/- 11.85 32.78 +/-14.39

Physical functioning  (PF) 54.37 +/- 23.16 52.59 +/- 24.51

Role limitations due to physical health  
(RPF) 51.70 +/- 26.96 47.61 +/- 28.15

Energy/ fatigue (E) 53.95 +/- 11.01 49.54 +/- 14.89

Emotional wellbeing (EW) 52.22 +/- 12.47 52.98 +/- 14.96

Social functioning (SF) 54.55 +/- 17.89 58.41 +/- 17.77

Pain (P) 61.61 +/- 25.15 57.86 +/- 27.01

Role limitations due to emotional 
problems (REP) 43.94 +/- 30.93 44.00 +/- 33.72
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Of the 8 domains, the  QoL in males were found to be poor in two domains (GH, REP) where as in females it 
was poor in four domains ( GH, RPF, E, REP).

Table 4. Gender wise distribution of subjects based on the mean QoL, PCS and MCS scores 

N= 220

Gender QoL Mean +/-SD PCS Mean+/-SD MCS+/-SD

 Male (n=110) 51.19 +/- 12.24 55.90+/- 19.08 50.03+/-13.36

Female (n=110) 48.79+/- 12.86 52.69+/-21.04 48.79+/-12.86

The mean QoL scores were better in males (51.19 +/- 12.24) .Though the PCS mean score were found equally 
good in both sexes, the MCS mean scores were poor in females (48.79 +/- 12.86).

Table 5: Gender wise Correlation between BMI and QoL in obese.

Gender  r value P value

Male -0.035 0.715ns

Female -0.133 0.166ns

A negative correlation exists between BMI and QoL in both males (r = -0.035, p = 0.715) and females (r= -0.133, 
p= 0.166), which was not statistically significant.

Discussion

The present study has shown that the QoL in obese 
women were more impaired than the obese men i.e. 
majority of the females (56.4%) had a poor score in QoL 
compared to the males (43.6%).This is in congruent with 
the study findings reported by Maria et al. that obese 
women (40%) had poor QoL as compared to obese men 
(13%)9 .

It was also found in this study that the mean mental 
component scores (MCS) were poor in females (48.79 
+/- 12.86), although the mean physical component 
scores (PCS) were equally good in both sexes. This is 
line with other studies5,6,9. It is believed that psychosocial 
and cultural pressures imposed mainly to women, make 
them suffer more with the subjective effects of being 
overweight having greater interference in self-esteem5. 
Another possible explanation of gender differences 

in QoL is that women may exaggerate their health 
conditions than men even or women may have a higher 
rate of self‑perceived health on general health.

Of the 8 domains, the  QoL in males were found to 
be poor in two domains (GH, REP) where as in females 
it was poor in four domains ( GH, RPF, E, REP). This is 
exactly similar to the finding of a study by Fulden Sarac 
et al. in Turkey10.

The negative correlation found between BMI and 
QoL in both males (r= -0.035) and females (r= -0.133) in 
the sample was not statistically significant ( p> 0.05). A 
similar negative correlation was found between BMI and 
QoL among obese females in a study by Bookwala, J., 
& Boyar, J. (2008), which was statistically significant11. 
But, this is in contrary to the study findings of Ogbeide 
2010 where a negative correlation was found between 
BMI and QoL only in males (r= -0.37, p = 0.05)9. 
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Conclusion 

This gender based study, where the sample had 
both sexes in equal number has shown that the QoL in 
obese women are poorer than the obese men, especially 
in mental component scores, although the morbidly 
obese were high among males. The findings highlight 
not only the need for professional support to women to 
improve their QoL but also suggest the need to analyze 
thoroughly the relevant psychosocial mediators.
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Abstract

Background: The purpose of this study was to evaluate the effect of splint, laser and placebo laser therapies 
on the improvement of disability score and chronic pain grading in a sample of temporomandibular joint 
disorders disc displacement with reduction patients.

Methods: A sample of 30 Temporomandibular disorders patients (8 males and 22 females, mean age 25± 6.3 
years) having disc displacement with reduction diagnosed by clinical examination (according to the research 
diagnostic criteria of temporomandibular disorders, and confirmed by magnetic resonance imaging were 
randomly divided into 3 treatment groups: group 1 received an anterior repositioning splint for 3 months, 
group 2 received low-level laser therapy, while group 3 received placebo laser therapy. Both laser groups 
received 12 laser sessions over 3 months. Assessments were performed before treatment (T1) and repeated 
after three months (T2) using the research diagnostic criteria Axis II questionnaire.

Between groups, there was no significant improvement in neither disability scores (Kruskal-Wallis test 
(p<0.05) nor chronic pain grading after treatment (Fisher’s exact test (P ≤ 0.05).

Conclusions: Conservative treatment modalities applied in this study had non-significant effects on the 
improvement of temporomandibular joint disorder related disability and chronic pain grading in patients 
with disc displacement with reduction.

Keywords: Chronic pain, Disability, Laser, Splint, Temporomandibular joint disorders.
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Introduction

Temporomandibular joint (TMJ) disorders (TMDs) 
are a wide-ranging group of clinical problems involving 
any combinations of the masticatory musculature, the 
TMJ, and neighboring hard and soft tissue components. 

Symptoms of TMDs include limitation of mandibular 
range of motion, masticatory muscles pain, joint pain, 
associated joint noise during function, and/or deviation 
of jaw opening(1). Such symptoms may have significant 
debilitating effects on the patient’s quality of life(2). 
Amongst internal derangement (ID) disorders of the 
TMJ, the most common is disc displacement with 
reduction (DDWR) that is frequently correlated with the 
onset of joint sounds(4).

 TMDs Symptoms occur in about 6 to 12 % of the 
adult population(5,6). Around 17,800,000 workdays are 
lost yearly for every 100,000,000 working adults in the 
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United States due to disabling TMDs.(1) 

Research Diagnostic Criteria for TMDs (RDC/
TMD) (7) provide guidelines for a dual-axis assessment, 
with both a physical and a psychosocial appraisal. 
Moreover, the RDC/TMD Axis II measures were found 
to demonstrate psychometric properties suitable for 
comprehensive assessment and management of TMD 
patients(8).

Since Anterior repositioning splint (ARS) has been 
considered for years the gold standard for treatment and 
relief of DDWR symptoms(4,9,10), it was of importance to 
evaluate the efficacy of a novel physiotherapy treatment 
modality on the chronic pain grading and disability. 
Low-level Laser Therapy (LLLT) was found to have 
a bio-stimulating and analgesic effects through direct 
irradiation without producing thermal response(11). The 
advantages of this treatment tool comprise partial or total 
pain reduction, excluded or reduced use of analgesic 
drugs with no adverse effects (anesthesia dolorosa)(12). 

Regarding the use of Laser for management of 
TMD, its promising effects have been documented in 
several studies(13–16). Therefore the goal of this study is 
to evaluate the different effects of splint therapy and laser 
therapy on the disability score and chronic pain grading 
and compare these effects to a placebo laser Group.

Materials and Methods

Participants

This Randomized controlled clinical trial with 
parallel groups was conducted at the Department of 
Orthodontics and Dentofacial orthopedics, Faculty of 
Dentistry, Cairo University, Egypt, from September 
2015 to September 2017. The study was approved by 
the Ethics Committee of Dental Research at the Faculty 
of Dentistry, Cairo University. This study was registered 
at ClinicalTrials.gov (NCT03576079). Written consent 
forms were signed by the participants. The patients 
were recruited from outpatient clinic of the Orthodontic 
Department, Faculty of Dentistry, Cairo University. 41 
patients with a chief complaint of TMD clicking were 
screened clinically. 

The inclusion criteria of the patients were: age ≥ 
18 years, with a clinical diagnosis of disc displacement 
with reduction as verified from signs and symptoms 
during clinical examination according to the RDC/TMD 
(7)  and confirmed by MRI. The patients were medically 
free from any systemic disease and did not previously 
undergo any orthodontic treatment, TMJ treatment or 
surgery. The exclusion criteria of the patients were: 
patients with multiple missing posterior teeth, presence 
of muscle pain due to systemic disease, dental-related 
pain, presence of a congenital abnormality, neoplasia of 
the TMJ.

MRI Acquisition

MRI acquisition was performed using GE MRI 
machine 1.5 tesla (General Electric Medical Systems, 
Milwaukee, WI, USA) with a TMJ coil. Four main 
sequences were obtained for both right and left sides 
with a total of 24 cuts (12 right and 12 left) in both 
open and closed mouth positions. Disc was considered 
as displaced if any forward position exceeding 10-11 
degrees from the 12 o’clock position from the condylar 
head was noted(17). To differentially diagnose between 
DDWR and DDWOR the open mouth images were 
observed. If the disc recaptures over the condylar head 
then DDWR is confirmed.

After confirming the diagnosis of DD with reduction 
using MRI, 30 patients were found eligible to participate. 
Thorough patient history and psychological assessment 
were performed according to RDC/TMD Axis II that 
comprises behavioral questionnaires, guidelines for 
scoring and assessments. This part of the examination 
was conveyed in the form of a questionnaire that 
was officially translated by the RDC/TMD research 
group into the Arabic language.  This questionnaire 
was divided into chronic pain grading (CPG) and jaw 
disability checklist using VAS scales. In addition, this 
form contained depression and non- specific physical 
symptoms evaluation and demographics. This gave an 
idea on the pain level, the amount of disability caused by 
patients’ TMD and how patients’ psychological status is 
affecting their clinical condition. 
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Clinical Examination, Randomization and blinding:

Clinical examination steps were done following the 
RDC/TMD booklet examination questionnaire.	
Sequence generation was carried out by another person 
that was not involved in the research using Microsoft Excel 
(2013). Patients were randomly assigned to three groups: 
laser or Splint or Placebo laser with a 1:1:1 allocation. 
Blinding was preformed using numbered opaque sealed 
envelopes.

Blinding to the patient was done for placebo and laser 
interventions. Due to the nature of the intervention the 
operator and patients could not be blinded. Measurements 

on MRI images were veiled by someone who was 
not involved in the study. These measurements were 
repeated by another examiner who was not involved in 
the study.

Treatment Protocol:

For the splint group, an anterior repositioning splint 
(ARS) was constructed to position the mandible slightly 
forward in order to help establish normal condyle/disc 
relationship. The appliance was fabricated according 
to Okeson(18). The appliance consisted of a maxillary 
vacuum splint with an anterior occlusal ramp which 
helped to guide the mandible in a  forward position 
(Figure 1).

Figure 1: The ARS inside the patient’s mouth during opening and closing. During closing, the maxillary 
guiding ramp places the mandible in a forward position.

The laser group: Epic 10, 940 nm wavelength 
(Biolase technology 2010, Inc. USA) was set to pain 
therapy mode with an output of 4W, and an energy 
density of 1800 J (1.8 KJ) with a continuous laser 
mode CW (Figure 2). Before the laser application, the 
handpiece was covered with a protective cover supplied 
by the manufacturer. For safety, eye protection goggles 
were worn by the patients. The laser beam was applied 
covering 3 points: anterior and posterior to the neck 

of the condyle and the center of the articular disc with 
massaging motion directly contacting soft tissue skin 
using the fan-shaped bleaching handpiece by moving 
the handpiece back and forth. The exposure time was 
450 seconds applied bilaterally. Each patient received 12 
treatment sessions: 6 treatment sessions twice per week 
for 3 weeks followed 6 maintenance sessions: 1 session 
per week for 4 weeks then 2 sessions every 2 weeks.
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Figure 2: The Biolase laser device with the adjusted treatment settings.

For the placebo laser group: Laser was applied in 
the same manner as the laser group without foot-switch 
activation. Only one patient dropped out of the placebo 
group during the study.

Treatment Outcome Measures:

Clinical examination to assess the outcomes was 
repeated and recorded using the same pre-treatment 
method and the same questionnaire was fi lled by the 
patient. Scoring measurements collected from the RDC/
TMD from axis II as disability points and disability 
scores were extracted and compared pre and post-
treatment. Regarding the CPG it is classifi ed and scored 
according to Von Korff and co-authors(19).

Statistical Analysis

Numerical data were explored for normality by 
checking the data distribution and using Kolmogorov-
Smirnov and Shapiro-Wilk tests. Wilcoxon signed-rank 

test (p<0.05) was used to study the changes in disability 
score and CPG by time within each group. Kruskal-
wallis test (p<0.05) was used to compare the change in 
disability scores between the 3 groups. Fisher’s exact 
test (P ≤ 0.05) was used to compare chronic pain grading 
between the groups after treatment.

Results and Discussion

In all groups; there was no statistically signifi cant 
change in CPG after treatment. There was a statistically 
insignifi cant improvement in the two intervention 
groups and an insignifi cant pain progression in the 
placebo group. On comparing the three treatment groups 
there was no statistically signifi cant difference between 
CPG in the three groups (Figure 3). After treatment the 
number of patients with Grade I increased while those 
with Grade II decreased.
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Figure 3: Bar chart representing chronic pain grade in the three groups.

In all groups; there was no statistically signifi cant change in Disability score after treatment. There was a 
statistically insignifi cant decrease in splint (mean= -12.3±23.5) and laser (mean=-1.5±23.9) groups and a statistically 
insignifi cant increase (mean=4.1±41.4) in the placebo group. However, there was no statistically signifi cant difference 
between mean Disability score in the three groups (Figure 4).

Figure 4: Bar chart representing changes in mean Disability score after treatment.

The judgment on the need for treatment 
intervention in TMD patients should be measured with 
three parameters: symptom intensity, disability, and 
progression, rather than the simple manifestation of a 
symptom. Such a measure would give an appropriate 
estimation of the problem of TMDs in the general 

population(20).

Scientifi c data regarding different conservative 
treatment effects on disability and CPG are limited. Most 
of the previous studies were epidemiological(6,7,19,21,22), 
others evaluated the effectiveness of conservative 
treatment on the psychosocial profi les of painful TMDs 
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but failed to address the assessment of their effects on 
disability(23–25). Therefore it was difficult to compare 
the results of different conservative treatment options 
implemented in the current research with those of other 
studies. 

Research indicates that 28% of TMD patients report 
disability and limitations, as well as unemployment(19). 
Projections from research put the total cost of TMD in 
excess of $4 billion per year in the U.S. Thus, TMD 
is clearly an economic burden to both patients and 
society,(26) although this condition is not really of much 
social importance in more developing countries and not 
covered by medical insurance and probably disregarded 
as a reason for disability. In addition, the socioeconomic 
level of our patients and the current work laws could have 
been a cofounder in affecting the disability score in our 
study sample. In our 3 months observation period, we 
found that although disability scores decreased within 
the laser and more in the splint groups and increased 
in the placebo group, these changes were statistically 
insignificant. Between groups, similar results were 
found yet again statistically insignificant. This was 
also probably be attributed to the short observation 
period, and the chronicity of DDWR, as Gatchel and 
colleagues(26) reported that early treatment of TMJ 
disorders may prevent chronic pain and disability. 

There is a vast range of potential usages of a graded 
classification of chronic pain severity. In population 
surveys, the majority of persons report recurrent pain 
symptoms, many report intense and persistent pain, but 
fewer are severely disabled by pain. Graded classification 
could enable a more complete and reproducible 
differentiation of global pain severity among clinical 
cases(21). Von Korff and co-authors(19) showed that 
the principal advantages of the CPG methods as the 
simplicity of the measures and classification criteria; 
the provision of a categorical approach to grading the 
global severity of chronic pain. Changes that occurred 
in the patients of the current study regarding CGP 
showed no statistically significant results. A study by 
Chantaracherd and co-authors(3) showed no association 
between TMJ intra-articular status and TMD impact 
represented by pain, jaw function, and disability. 

This suggests that TMJ intra-articular disorders have 
minimal impact on patients’ reported pain, function, and 
disability. Therefore our insignificant change in chronic 
pain grading could have been attributed to the short 
observation period and the chronicity of the TMD in the 
current sample.

Conclusions

No significant effects were found regarding the 
improvement of the patient’s disability and chronic pain 
grading when applying a splint, laser or placebo laser 
therapies. The effect of TMD on patient’s disability and 
the effect of different treatment modalities on improving 
patients’ disability and daily activities and thus their 
quality of life may warrant further investigation.

Acknowledgements: 

The main author was the principal investigator 
responsible for the recruitment, diagnosis, treatment 
of the patients, results interpretation and writing the 
manuscript. The second author was responsible for 
case supervision, RDC/TMD training, calibration of the 
principal investigator, and MRI interpretation. The third 
and fourth authors were involved in interpretation of the 
results, manuscript writing, and revision.

This study was self-funded by the main author 
and the laser device was provided by the Orthodontic 
Department, Faculty of Dentistry, Cairo University. 
Therefore there was no conflict of interest.

References

1. 	 Wadhwa S, and Kapila S. TMJ disorders: future 
innovations in diagnostics and therapeutics. J Dent 
Educ. 2008;72(8):930–47. 

2. 	 Moore K, and Dalley A. Moore KL,. In: Clinically 
oriented anatomy. 4th ed. Philadelphia; 2009. p. 
923–927. 

3. 	 Chantaracherd P, John MT, Hodges JS, and 
Schiffman EL. Temporomandibular Joint Disorders 
’ Impact on Pain , Function , and Disability. J Dent 
Res. 2016;94(3):79–86. 

4. 	 Moloney F, and Howard JA. Internal derangements 
of the temporomandibular joint. III. Anterior 
repositioning splint therapy. Aust Dent J. 



Indian Journal of Public Health Research & Development, July-September 2021, Vol. 12, No. 3      609

1986;31(1):30–39. 

5. 	 Lipton JA, Ship JA, and Larach-Robinson D. 
Estimated prevalence and distribution of reported 
orofacial pain in the United States. J Am Dent 
Assoc. 1993;124(10):115–121. 

6. 	 Von Korff M, Dworkin SF, Le Resche L, and 
Kruger A. An epidemiologic comparison of pain 
complaints. Pain. 1988;32(2):173–183. 

7. 	 Dworkin S, and LeResche L. Research diagnostic 
criteria for temporomandibular disorders: review, 
criteria, examinations and specifications, critique. 
J Craniomandib Disord. 1992;6(4):301–355. 

8. 	 Dworkin SF, Sherman J, Mancl L, Ohrbach R, 
LeResche L, and Truelove E. Reliability, Validity, 
and Clinical Utility of the Research Diagnostic 
Criteria for Temporomandibular Disorders Axis 
II Scales: Depression, Non-Specific Physical 
Symptoms, and Graded Chronic Pain. J oral facial 
pain. 2002;16:207–220. 

9. 	 Clark GT. Treatment of Jaw Clicking with 
Temporomandibular Repositioning : Analysis of 
25 Cases. J Craniomand Pract.1984;2(3):263–270. 

10. 	 Kurita H, Kurashina K, and Kotani A. Clinical 
effect of full coverage occlusal splint therapy for 
specific temporomandibular disorder conditions 
and symptoms. J Prosthet Dent. 1997;78(5):506–
510. 

11. 	 Mackler S, and Collender S. Therapeutic uses 
of light in rehabilitation. In: Thermal agents in 
rehabilitation. 3rd ed. Philadelphia, F.A. Davis 
Company; 1996. p. 255–77. 

12. 	 Simunovic Z. Low Level Laser Therapy with 
Trigger Points Technique: A Clinical Study on 243 
Patients. J Clin Laser Med Surg. 1996;14(4):163–
167. 

13. 	 De Godoy CHL, Motta LJ, Garcia EJ, Fernandes 
K, Mesquite-Ferrari RA, Franca CM, Politti F, 
Bussadori S, and Sfalcin R. Electromyographic 
Evaluation of a Low-Level Laser Protocol for the 
Treatment of Temporomandibular Disorder: A 
Randomized, Controlled, Blind Trial. Lasers Surg 
Med. 2017;49(4):413–414. 

14. 	 Ahrari F, Madani AS, Ghafouri ZS, and Tuner 
J. The efficacy of low-level laser therapy for the 
treatment of myogenous temporomandibular joint 

disorder. Lasers Med Sci. 2014;29(2):551–557. 

15. 	 Cetiner S, Kahraman S, and Yücetaş S. Evaluation 
of low-level laser therapy in the treatment of 
temporomandibular disorders. Photomed Laser 
Surg. 2006;24(5):637–641. 

16. 	 Pereira TL, Flecha OD, Guimares RC, De Oliveira 
Douglas DW, Botelho AM, Gloria JCR, and 
Tavano KTA. Efficacy of red and infrared lasers 
in treatment of temporomandibular disorders - a 
doubleblind, randomized, parallel clinical trial. 
Cranio®. 2014;32(1):51–56. 

17. 	 Ahmad M, Hollender L, Anderson Q, Kartha 
K, Ohrbach R, Truelove EL, John MT, and 
Schiffman EL. Research diagnostic criteria for 
temporomandibular disorders (RDC/TMD): 
development of image analysis criteria and 
examiner reliability for image analysis. Oral 
Surgery, Oral Med Oral Pathol Oral Radiol Endod. 
2009;107(6):844–860. 

18. 	 Okeson JP. temporomandibular Disorders and 
occlusion. Sixth Edit.2008. St louis: Mosby. 

19. 	 Von Korff M, Ormel J, Keefe FJ, and Dworkin 
SF. Grading the severity of chronic pain. Pain. 
1992;50(1092):133–149. 

20. 	 Pullinger AG, and Monteiro AA. Functional 
Impairment in TMJ Patient and Nonpatient Groups 
According to a Disability Index and Symptom 
Profile. Cranio. 1988;6(2):156–164. 

21. 	 Von Korff M, Dworkin SF, and Le Resche L. 
Graded chronic pain status: an epidemiologic 
evaluation. Pain. 1990;40(3):279–291. 

22. 	 Ozdemir-Karatas M, Peker K, Balık A, Uysal O, 
and Tuncer EB. Identifying potential predictors 
of pain–related disability in Turkish patients 
with chronic temporomandibular disorder pain. J 
Headache Pain. 2013;14(1):17. 

23. 	 Manfredini D, Marini M, Pavan C, Pavan L, and 
Guarda-Nardini L. Psychosocial profiles of painful 
TMD patients. J Oral Rehabil. 2009;36(3):193–
198. 

24. 	 Huttunen J, Qvintus V, Suominen AL, and Sipilä K. 
Role of psychosocial factors on treatment outcome 
of temporomandibular disorders. Acta Odontol 
Scand. 2019;77(2):119–125. 



610   Indian Journal of Public Health Research & Development, July-September 2021, Vol. 12, No. 3

25. 	 Yap AUJ, Chua EK, Dworkin SF, Tan HH, and Tan 
KBC. Multiple pains and psychosocial functioning/
psychologic distress in TMD patients. Int J 
Prosthodont. 2002;15(5):461—466. 

26. 	 Gatchel RJ, Potter SM, Hinds CW, and Ingram M. 
Early Treatment of TMJ May Prevent Chronic Pain 
and Disability. Pract Pain Manag. 2011;11(7)1–9. 



Indian Journal of Public Health Research & Development, July-September 2021, Vol. 12, No. 3      611

 Lower Extremities Fractures in Alnajaf/ Iraq

Mohammed Hasan Razoki1, Hmamdalla Hadi Albosaisi2, Ahmed Mohammed Hasan3

1Head of Department of Orthopaedics/College of Medicine/University of Kufa/ Professor Consultant Orthopaedic 
Surgeon/ Alsader Medical City/Alnajaf /Iraq, 2Professor Consultant Orthopaedic Surgeon /Department of 

Orthopaedics/College of Medicine/University of Kufa/Iraq, 3SHO(Surgery)/ Department of Surgery/Alsader 
Medical City/Iraq

Abstract

Purpose: To take an idea about the size of an important socioeconomically public health problem and to 
put solutions.

Material and Methods: All the patients who sustained lower extremities fractures in one year (between 1st 
Jan. till 31st  Dec. 2018)included in this study. Data collected from the documents of Alsader medical city in 
Alnajaf, it included the types of fractures, ages , gender, side of fracture ,and causes. Analysis of these data 
was done and the results were demonstrated in tables.

Results: The total number of the patients was (2466),males (1655) and females( 811).The types of the 
fractures include: hip fracture 350, fracture femure 738, patellar fracture 49, leg fracture 831, ankle fracture 
220 and foot fracture 278. People in the 1st decade were the most 697 followed by the 3rd  decade 446, 2nd  
decade 440 , 4th decade 287 , 7th decade 193, 5th decade 155, 6th decade 142 , and above 70 (106) patient. 
The most common cause of the fractures was RTA in 800 patient followed by fall  727, fall from height 594, 
and fall of heavy object 123 patients. 

Conclusion: Children and adolescent are mostly affected. People below thirty represent more than 50% 
of the cases. Planes from all the government administrations showed  be more effective to decrease the 
occurrence of such injuries by learning programs to avoid fractures in all ages , in order to decrease the 
socioeconomically burden on the community.

Key words: Lower Extremity, Fractures , Lower Limb, Alnajaf

Introduction

Lower limb fractures are common injuries  . It 
account for about one third of all fractures. It may 
result in high rate of morbidity and mortality which 
can be reduced by early appropriate management.(1,2,)     
Fractures, mostly arising from injury, are a big public 
health problem .

In china injuries is the 5th most common cause of 
death,  and resulting in more fatalities than DM and 
infectious diseases. (3,4)     

In general males had significantly higher fracture 
prevalence than females in every age group except in 

old people where the prevalence is more in women.(4,5,6)     

The high incidence of lower limb fractures in 
women is related to hip fracture, due to osteoporosis 
which affects women more frequently. In US the number 
of osteoporosis –related fractures was estimated to 
exceed 2 million in 2005. With time it causes increasing 
economic burden on the health care system. (5,6,7,8)     

For our knowledge there are no updated papers 
which discuss this important issue in Iraq.

This paper is to discuss this problem from all sides 
regarding types of fractures, age groups and the causes 
.Hoping that  the administrations  will start  putting planes 
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to decrease the rate of occurrence of these fractures 
and to put solutions and improve the methods of early 
management to decrease morbidity among population.

Material and method

This paper was conducted  on patients attended the 
main hospital in Alnajaf  ( Alsader teaching hospital)  
in the period between the 1st of January 2018 to the 
31st of December 2018.The data was collected from 
the documents of the outpatient clinic and from the 
emergency ward. The data include the age, gender, type 
of fracture, and the cause. For the age the patients were 
grouped according to the decades from one year old up 
to above 70 years old.

Regarding the types of fractures we started 
proximally from  hip fracture, fracture femure, fracture 
patella, leg fracture, ankle fracture and foot fractures. 
Hip (proximal femure)fracture includes intra and 
extracapsular fractures. Fracture femure include all types 
of femoral shaft fractures including distal fractures. Leg 
fractures include isolated fractures of tibia or fibula or 
both of them. Ankle fractures include all fractures of 

distal tibia and fibula. Foot fractures include the tarsals , 
metatarsals, and fracture phalanges. 

The causes of fractures include fall during walking 
or playing, fall from height (FFH), road traffic accidents 
(RTA), fall of heavy object (FHO), direct hit, sport 
mainly foot ball (FB), bullet injury, injury due to 
explosions, and machine injuries.

Statistical Analysis

Statistical analysis was done by using SPSS 
(statistical package for social sciences) version 20, 
in which we use frequency and percentage, mean and 
standard deviation as descriptive statistics. Chi square 
test used for analytic statistics. P value <=0.05 regarded 
significant.

Results

The total number of the patients was 2466 in one 
year. The number of the males was 1655(67.11%) and 
the number of females was 811(32.88%).

Table one shows details of gender, age range, mean 
age, and the side of the fractures.

Table (1): types of fractures, gender, age, side

Total
Left
side

Right sideMean ageAge: 
rang

Female
No.&%

Male
No.&%

Fracture
Type

350
14.19%

176
50.28%

174
49.71%

55.903-90
201

57.42%
149

42.57%
Hip

738
29.92%

359
48.64%

379
51.35%17.401-88

222
29.94%

516
69.91%Femure

49
1.98%

24
48.97%

25
51.02%

37.566-70
20

40.81%
29

59.18%
Patella 

831
33.69%

411
49.45%

420
50.54%

21.701-85
182

21.90%
649

78.09%
Leg fractures

220
8.92%

108
49.09%

112
50.90%

31.016-70
85

38.64%
135

61.36%
Ankle 

278
11.27%

142
51.07%

136
48.92%

30.673-75
101

36.33%
177

63.66%
Foot 

2466
1220

49.47%
1246

50.52%
27.86

1-90
811

32.88%
1655

67.11%
Total 
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The table show that the most common fracture 
was leg fractures (33.69%),followed by fracture 
femure(29.92%) . It also shoes that males affected more 
than females (67.11%) and (32.88%) respectively, ratio 
of( 2.04:1). The mean age of the patients was (27.86) 
years. The right sides affected almost equally as the left 
sides in all  fractures  .

The table show  that there was significant association 
(P<0.05) between hip fracture and female gender while 
all other fractures occur more in males.

Foot fractures include hind foot, mid foot and 
forefoot fractures. The hind foot fractures are those 
of calcaneum which constitute about 16% of all foot 
fractures , and the other 84% are those of mid and 
forefoot fractures. All affect males more than females.

Table (2) lower limb fractures/age groups

Total
NO.

Age group/No. &%
Fracture

Type >7061-7051-6041-5031-4021-3011-201-10

350
14.19%

71
20.28%

138
39.42%

67
19.14%

18
5.14%

17
4.85%

14
45%

7
2%

18
5.14%

Hip

738
29.92%

24
3.25%

14
1.89%

27
3.65%

14
1.89%

60
8.13%

102
13.82%

122
16.53%

375
38.23%

Femure

49
1.98%

----
6

12.24%
3

6.12%
11

22.44%
5

10.20%
21

42.85%
3

6.12%
---Patella

831
33.69%

11
1.32%

14
1.68%

24
2.88%

51
6.13%

98
11.79%

178
21.41%

177
21.29%

278
33.45%

Leg fracture

220
8.92%

---
18

8.18%
12

5.45%
28

12.72%
40

18.18%
42

19.09%
75

34.09%
5

2.27%
Ankle

278
11.27%

----
3

1.08%
9

3.23%
33

11.87%
67

24.10%
89

32.01%
56

20.14%
21

7.55%
Foot

2466
106

4.29%
193

7.82%
142

5.75%
155

6.28%
287

11.63%
446

18.08%
440

17.84%
697

28.26%
Total

Table (2) shows the  type of the fracture in relation to age groups in decades. It is obvious that children up to ten years are 
mostly affected (28.26%) , and patient up to 30 years of age constitute about (64.18%) of the whole group It show significant 

association  (P<0.05)between type of fracture and the age where fracture hip occur in old ages while all other fractures are 
more common in young people.



614   Indian Journal of Public Health Research & Development, July-September 2021, Vol. 12, No. 3

Table (3):causes of lower limb  fractures

Total

Cause of fracture/No.& %
Fracture

type

MachineExplosionBulletFoot ballDirect hit
Fall of 
heavy 
object

Road
Traffic

Accident

Fall from 
heightFall

350
14.19%

------
3

0.85%
----

1
0.29%----

35
10%

65
18.57%

246
70.28%

Hip 

738
29.92%

9
1.21%

11
1.49%

25
3.38%

7
0.94%

1
0.13%

25
3.38%

324
43.90%

175
23.71%

161
21.18%

Femure

49
1.98%

------------------
27

55.10%
5

10.20%
17

34.69%
Patella

830
33.69%

---
27

3.25%
18

2.16%
32

3.85%
35

4.21%
38

4.57%
317

38.19%
200

24.09%
164

19.75%
Leg 

fractures

220
8.92%

------
3

1.36%
17

7.72%
18

8.18%
---

52
23.63%

71
32.27%

59
26.81%

Ankle

278
%

---
1

0.35%
7

2.51%
2

0.71%
5

1.79%
60

21.58%
45

16.18%
78

28.05%
80

28.77%
Foot

2466
9

0.36%
39

1.58%
56

2.27%
58

2.35%
60

2.43%
123

4.98%
800

32.44%
594

24.08%
727

29.48%
Total

Table (3) show that the most common cause of neck femure fractures were fall(70.28%) ,while RTA was the most common cause of fracture 
femure(43.9%) , fracture patella (55.1%) and fracture leg (38.19%).  Regarding ankle fractures the most common cause of fractures was fall from 

height(32.27%). For foot fractures the most common causes were fall(28.77%) and fall from height (28.05).  

Discussion

Hip fracture(proximal femur)

The number of hip fracture expected to reach to 
6.2 million by the year 2050 ,while it was 1.66 million 
in 1990. (8,9)      It is more common in elderly people 
especially femals.The most common cause is fall. 

Osteoporosis is the main risk factor, it represents a 
major health problem because of its association with low 
energy trauma or fragility fractures

Hip fracture has been recognized as the most 
serious  consequences of osteoporosis because of its 
complications . (10)      
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In our series hip fracture represent 14.2%of lower 
limb fracture , while JA Kaye et al found that it represent 
16.7%.(2)

A.Moayyer et.al. found that the most common cause 
of hip fracture was fall  . Female affected more than male 
and the percentage was 56.4% and 43.6% respectively.
(11)       

These figures are comparable to our figures where 
more than 70% of hip fractures were due to fall , and 
females represent 57.4% while males were 42.6%. with 
mean age of more than(55) year.

Fracture femure

Worldwide RTA injuries cause over 1.3 
million deaths and many more disabilities annually. 
Approximately one in ten RTA injuries involve a 
femoral shaft fracture.(12)       

The annual rate in children up to 18 years was 19.15 
per 100.000.The primary cause include fall in children 
less than 6 years old, pedestrian RT in 6-9 years old 
,and motor vehicle for teenager. (13)        JA Kaye et. 
al. found that it represent 8.1% of lower limb fracture , 
while we found that it represent(29.92%) of lower limb 
fracture. In our study the mean age of patients was 17.4 
years and about 38% were in the 1st decade and 16% in 
the 2nd decade which indicate that this fracture is more 
common in children. Also the most common cause was 
RTA(43.9%) followed by fall from height(23.7%) and 
fall in about (21.2%) .

Fracture patella

Peter Larson et al founded that the mean age was 54 
years for all patients , it was 46year for males and 61year 
for females. Females affected more than males;56% for 
females and 44% for males.

They found that males have higher incidence than 
females in the 2nd decade of life , while females have 
higher incidence during the 6th and 7th decades.(14)        

These results are not comparable with our study 
where the mean age in our study was 37 years and 
males affected more than females ,59% and 41% 

respectively. People in the 3rd and 5th decades affected 
more commonly, 43% and 22% respectively.

Leg fracture (tibia and fibula)

Diaphyseal tibial fractures are the most common 
long bone fracture.(15)       

Mario Serotorio et al  found that the age range 
between 14 and 83 years with average (32) years. 
Males affected more than females ,73.74% and 26.26% 
respectively. The most common cause was RTA (80%). 
Right side affected more than left. (16)       

The mean age in our study was 21.7 years ranging 
from 1-85 years. Males represent 78% and females 22% 
which is comparable to other studies. People in the 1st 
decade affected more(33%), followed by people in the 
3rd decade (21.4%) and 2nd decade(21.3%). Leg fracture 
was the most common fracture of lower limb in this 
study represents 33.69% of the whole group. The most 
common cause of this fracture was RTA (38%) followed 
by fall from height(24%) and fall(19%).

Ankle fracture

Ankle fracture is one of the most common fractures 
increasing in aging population.(17)       

Rasmus Elsoe  et al  found that the mean age 
of patients was 41.4 years , males represent 53% and 
females 47%. The peak incidence was among adolescent 
with male predominance. The cause of fracture was fall 
in 61% and sports in 22%. (18)       

In our study the patients were younger with mean 
age of 31 years ,males represent 61.36% and females 
38.64% .Peak incidence was among people in the 2nd 
decade (34%). The main cause of the fracture was fall 
from height 32.3% followed by fall 26.8% and RTA 
23.6%.

Foot fracture

Christian G.et al found that the mean age of patients 
was 36.1 year  (females 41.3 years and males 31.3 years). 
Males represent 54.3% and females 45.7%.The peak 
incidence of the fracture was in the 2nd decade. People 
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under age of 30 years represent 43.9%.

The main cause of the fractures was low energy 
trauma (98.7%).Hind foot fracture occur in 8.3% of 
patient while mid and fore foot fractures occur in 91.7%.  
(19) 

In our study patients with foot fracture were younger 
with mean age of 31 years. Males represent. 63.7% 
while females represent 36.3% . The peak incidence was 
among people in the 3rd decade of life. The cause of the 
fractures is low energy trauma in more than 78% of the 
cases. RTA was the cause in 16% of the cases. Hind foot 
fractures occur in 16% while mid and fore foot fractures 
occur in 84% of the cases. 

Conclusion

Lower extremity fractures in general are more 
common in young people below 30 years except for hip 
fracture which is more common in old people. The most 
common cause is RTA. The most common type is leg 
fracture. Respect ion of regulation regarding road traffic 
is very important to decrease accidents. Also protection 
of children by family and school are most important. 
Regarding old people application of (fall prevention 
program) may be effective to decrease osteoporotic 
related fractures.
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Abstract 

Introduction : Young children have sleep alterations due to various social and cultural reasons which result 
in behavioural changes .Providing  dental care for such children becomes a tedious task for practitioners 
The children tend to be  indifferent towards treatment thus hampering the prognosis of the best provided 
treatment .

Materials and Methods :  100 children between the age of 5 and 14 were included in the study. Demographic 
data and family status was recorded. They were then assessed on the basis of their behavior in the dental 
clinic using Frankls behaviour scale.

Results : The results showed that sleep was a major factor that influenced the child’s behavior. Mothers 
occupation , type of family and number of siblings were also closely associated with the altered behavior of 
the child.

Conclusion : Sleep must be given equal importance as food and water. It is a very important factor that is 
required for growing children .
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Introduction 

Children have highly altered sleep patterns and 
habits. When such type of children visit a clinic for 
dental treatment, it becomes tedious for the dentist to 

perform treatment. Establishing a standard relation 
between child’s sleep pattern and their behaviour at the 
clinic gives a better insight to the dentist while handling 
such children.

Managing a child is very different from the clinical 
and technical aspects  of the established procedures 
due to psychological state of the child [1,2]. Verbal or  
non verbal communication modes of communication 
are used in paediatric dental care for establishment 
of  a rapport with the young children coming for 
treatment. There are many factors which can hamper 
the communication between the dentist and child patient 
including but not limited to  psychic,  emotional,  family  
or   social character. Thus it is  essential for the patient to 
understand the dentists instructions . [3,4]  
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It is most often noticed that children do not 
cooperate during dental procedures . The difficulties are  
not associated with the treatment but with the child’s 
emotional status. Fear and anxiety are two most common 
features of emotion exhibited by a child at the Dental 
operatory. [5]

Pediatric  dental  practitioners  strive hard to treat their 
child patients,  their uncooperative nature in the clinics 
act as a barrier in effective delivery of the treatment. 
Approximately 20-30% of young children have bedtime 
issue or sleeping habits like sleep walking. [6-8]. These 
sleep habits vary or differ with age Mostly toddlers 
have issues falling asleep and preschoolers on the other 
hand show traits of bruxism, enuresis ,somnambulism 
. Adolescents present with problems  associated with 
insomnia and daytime sleepiness .[9]  It  is  reported that  
children  who  have  less  total  sleep  duration  are at  
a  higher  risk  for  developing  behavioral  problems 
such  as  anger,  anxiety,  overactivity,  tantrums,  and 
aggression.[10] Shorter duration of sleep may be due to 
missing afternoon naps, late night sleeping etc.[11]  

The hours of sleep needed by children vary based 
on their age. Newborn 0-3 months 14–17 hours, Infant 
4–12 months, 12–16 hours per 24 hours (including naps) 
Toddler 1–2 years 11–14 hours per 24 hours (including 
naps) Preschool	 3–5 years 10–13 hours per 24 hours 
(including naps) School Age 6–12 years 9–12 hours per 
24 hours  Teen 13–18 years 8–10 hours per 24 hours[12]  
Researchers have proved that sleep being insufficient 
does not only have a toll on the behaviour but may also 
influence the skills of the child. [12-13] 

Sleep which alters behavior, has been widely 
influenced by external factors such as cultural and 
environmental factors, family disputes, attention 
provided by the mother, and socioeconomic status.[14-16]

Materials and Methods 

In this study ,  children between 5 years to 14 years 
of age were chosen. A sample size of 100 children 
were selected. Special Children and children with other 
health problems comprising mental state were excluded 
from this study. A questionnaire was provided to obtain 

information pertaining to sleep habits.It also included a 
set of questions which help gather information about the 
family of child, socioeconomic status using Kupusamy 
scale, as sleep alone cannot alter the behavior of a 
child . The children were then assessed in the dental 
operatory unit on the basis of cooperation , acceptance 
and patience for any procedure.The child was shown a 
pictorial representation of the state of emotion as fearful 
and fearless. He/she was asked to choose their state of 
emotion from the chart. They were also shown a visual 
analogue scale, and were asked to rate their anxiety 
level. In  the  dental  operatory,  child’s  behavior  and 
cooperativeness during his/her  preliminary  examination 
and treatment   was  rated  according to  Frankl’s  behavior  
rating  scale  into  definitely negative,  negative,  positive,  
and  definitely  positive.[17]

The following traits were included: 

•	  1  =  Definitely  negative  (−−):  Cries  forcefully, 
refuses treatment, extreme negativism, fearful

•	 2  =  Negative  (−):  Reluctant  to  accept  
treatment, uncooperative,  negative  attitude  but  not  
very pronounced, i.e.,  sullen, withdrawn 

•	 3 = Positive  (+):  Acceptance  of  treatment,  at  
times cautious,  willing  to  comply  but  at  times  with 
reservations, usually follows dentist’s directions 

•	   4 = Definitely positive (++): Develops good 
rapport, takes interest, enjoys the treatment.

Using Pearsons Chi square test, the statical analysis 
was done .

Results

From the statistical data collected, each of the 
questions put forth to the child was carefully analysed. 
The pediatric patients were subdivided into two 
categories based on age and the results were determined. 
The age groups chosen ranged from 5 to 9 years and 10 
to 14 years, with 50 children in each category.

Based on their dentist visit to the clinic, it was 
determined that both groups had majority of the children 
visiting the clinic for the second time . This indicates 
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that the child patients had already been exposed to their 
fear or behavior pattern previously and have a sense of 
what would be done on the clinical set up. On an average 
nearly 30% of the children had visited the Dental clinic 
for the first time. The remaining 70% of the children had 
a first time experience. 

Most children taken into consideration in this study 
were all single children  with an average of 72% . The 
rest had younger or older siblings. 

The occupation of the mother plays a key factor on 
the behaviour of a child. The more quality time spent 
between the child and mother, the child tends to be more 
well behaved .74% of the mothers accompanying theses 
children were home makers. This indicates that children 
have more attention at home and tend to be more well 
behaved. In certain cases, the excess attention they get 
can take a toll on behavior and the child may be highly 
adamant . 

Another factor altering behavior of child may be 
the type of family. Children growing in a secure family 
atmosphere makes them stronger and brave. Children 
coming from broken families tend to be very scared and 
frightened. The children included in this study come 
mostly from nuclear families 89% and the remaining 
11% come from joint families. None of the children 
came from a broken family. 

Based on the Kuppusamy scale, the socioeconomic 
status of the child’s family was assessed. Children 
between 5 to 9 years of age module belonged to the lower 
middle class with the next highest percentage pertaining 
to 10% of lower class and 7% of upper middle class. On 
the other hand children aged 10 to 15 years, belonged to 
lower middle class with 18% and the upper lower class 
with 17%. The socio economic status has an indirect 
impact on the children. At times, children coming from 
a lower background, tend to value money and be more 
understanding . These children show some traits of good 
behavior. Also the same children, can turn out to be very 
stubborn. This happens when they want materialistic 
things and are not able to acquire them.

When media usage by children was analysed ,it was 
seen that children between 10 and 14 years have nearly 
62% of them who watch tv for less than one hour . And 
children between 5- 9 years watch tv for more time with 
nearly 44% watching tv regularly for 1- 2 hours . Only 
5% of both age groups have the habit of watching tv for 
3 to 5 hours. 

Only 28% of the children were afternoon sleepers 
with 18% of them having night talking habits and 50% 
waking up in the middle of the night. There were no 
habits like bruxism and sleep walking. Only 23% of the 
children, were habit free and had the ability to have a 
sound sleep.

Table 1  Association of sleep with behaviour of child in the dental office  for children between 5 to  9 years of 
age 
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From the table 1 its is clear that children between 5 
to 9 years of age have shown definitely negative behavior 
when they had less than 5 hours of sleep. There was 
only 30.8 % of children  who showed positive behavior. 
Whereas when these children had about 6 to 8 hours 
of sleep, 55.6% showed positive behavior in the dental 

office. However there was a slight incline to negative 
behavior too. But children who had 9 to 11 hours  of 
sleep in this category were considered  well behaved due 
to their result.50% of the children fell in frankls behavior 
scale of definitely positive.

Table 2  Association of sleep with behaviour of child in the dental office  for children between 10 to 15 years 
of age

10 to 15 years of children tend to be more matured. 
These children have the ability to control their behavior 
to an extent . From the table 2 we see that children 
irrespective of sleep exhibit positive behaviour. Definitely 
negative behavior is not seen at all for children getting 
more than 6 hours of sleep. However 6.5% of childen 
with decreased sleep  had definitely negative behavior. 
It is observed that a paid tube and negative behaviour is 
equally seen in the children under this category.

It is thus inferred from the results that sleep influences 
behavior of the child. Having suffient amount of sleep is 
important for the child well being . This was indirectly  
beneficial to the dentist while treating children.

Discussion 

Child anxiety has always  been present when 
treatment is performed on the child. To avoid parental 
anxiety , the dental practitioner must educate the parents 
about the treatment and provide assurance  to them. 
A pre visit appointment is essential . This will greatly 
influence the child’s behavior .[18] 

It is evident from the study that children who had 
more number of hours of sleep were well behaved 

when compared to those with less sleep. This  also 
hinders  their  process  of  learning  and can also result in   
inappropriate  neurobehavioral function. [11] 

When information is provided that child has had 
decreased number of hours of sleep and there is difficulty 
in assessing the behavior of child, projection methods can 
be adopted . It’s a method in which the child is allowed 
to draw any  picture form his mind. Images drawn with 
negative features depicts fear in children.

According  to a  study  done  by  Scharf  et  al., 
[19] a group of preschoolers with decreased amount of 
sleep appeared highly irritable and disturbed. This was 
misinterpreted by their parents as bad behavior like 
arrogance, obstinate nature and throwing tantrums. 
Dahl [11] who was a part of this study, discovered that, 
these children with reduced hour of sleep may have 
poor cognitive development which directly affects the 
behavior of the child. 

In a recent study, researchers at Tel Aviv University 
(TAU) identified that heightened activation of the 
amygdala is responsible for presenting  a disturbing 
emotion regulation and increasing anxiety due to lack 
of sleep. The researchers found that even a single  night 
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of sleeplessness changes the ability to regulate emotions 
and allocate brain resources necessary for objective 
cognitive processing.[24] 

Alfano in his study says studying the link between 
sleep disruption and maladaptive emotional processing in 
childhood is vital because that’s when sleep and emotion 
regulatory systems develop.  The increased need for 
sleep and greater brain plasticity in childhood suggests 
this period for early intervention as if let untreated these 
behavioral changes can elevate risk for depression and 
an overall poorer quality of life.[25] 

Visiting the dentist creates a great deal of stress and 
anxiety in patients .The common triggering factors for 
this fear and anxiety are the use of needles and syringes. 
In some children, the buzzing noise of the hand piece 
may also provoke a high level of anxiety. [21] For such 
type of patients , behavior management techniques must 
be adopted. 

Using Norman Corahs scale, a study showed that 
female children between 12 to 15 years of Age are  more 
anxious than males in a Dental operatory. The study  
showed that  a  significant  percentage  (34%)  of  middle  
school  children  suffered  from  high  and  severe  dental 
anxiety.[25]  The fear and anxiety levels calculated in 
this study had no association with sleep pattern to assess 
behavior.

In a similar study conducted abroad, linear   
regression  analysis  was  carried  out  to  determine 
the  relationship  between  behavior  of  children  in 
dental  operatory  and  duration  of  sleep.  According 
to  Spearman’s  correlation,  duration  of  sleep  was 
positively  correlated  with  cooperative  behavior  of 
child  in  dental  operatory, and gave a statistically 
significant value in the above study. [23] 

 Conclusion

From this study we can conclude that sleep and 
behavior of child are associated with one and another . 
The more sleep a child has, the better behavior the child 
posses. An emphasis and awareness should be made 
among parents the negative effect even a single days loss 
of sleep can do to a child to help in guiding the child to 

have a healthy sleeping practice.

Conflict of Interest: (Nil)

Source of Funding : Self Funded 

Ethical Clearance ( Nil)

References

1.	 Wright  GZ, Starkey PE,  Gardner  DE: Child  
management  in  dentistry, 2nd  ed., Ed.Oxford 
OX2 8EJ,  1991, pg. 87-97. 

2. 	 Maxim  A,  Balan A,  Păsăreanu M, Nica M:  
Stomatologie comportamentală pediatrică,  
Ed.Contact  International Iaşi,  1998, pg.  70-77, 
90-93, 115-117. 

3.  	 Rantavuori  K,  Lahti S,  Hausen  H,  Sepp L,  
Kaumrlkkaumlinen  S:  Dental  fear and  oral  health  
and  family characteristics of  Finnish children, 
Acta Odontologica Scandinavica,  2004,  62(4):  
207-213. 

4.  	 Klingberg G,  Hwang  CP:  Children’s dental  fear 
picture  test (CDFP): a projective  test  for the 
assessment of child dental  fear,  ASDC J  Dent  
Child, 1994, 61(2):  89-96. 

5.	 Brill WA. The effect of restorative treatment on 
children’s behaviour at the first recall visit in a 
private paediatric dental practice. Peadiatr dent 
2002;26:389-94.

6.	 Lozoff  B,  Wolf  AW, Davis  NS. Sleep problems 
seen in pediatric practice. Pediatrics 1985;75:477-
83.

7. 	 Mindell  JA. Empirically  supported treatments  in 
pediatric psychology:  Bedtime  refusal  and  night  
wakings in  young children. J  Pediatr Psychol 
1999;24:465-81.

8. 	 Mindell  JA, Kuhn  B, Lewin  DS, Meltzer  LJ, 
Sadeh  A; American  Academy  of  Sleep  Medicine.  
Behavioral  treatment of bedtime problems and 
night wakings in infants and young children. Sleep 
2006;29:1263-76. 

9.	 Rosen  G, Mahowald  M, Ferber  R. Sleepwalking,  
confusional arousals,  and  sleep  terrors  in  the  
child.  In:  Ferber  R,  Kryger  M, editors. Principles  
and Practices  of Sleep Medicine  in the Child. New  
York:  WB Saunders; 1995. p.  99-106. 



Indian Journal of Public Health Research & Development, July-September 2021, Vol. 12, No. 3      623

10.	 Brauser  D. Less  sleep, more behavioural problem 
in kids. J  Dev Behav Pediatr 2013;34:384-91. 

11	 Turnbull  K, Reid  GJ, Morton  JB.  Behavioral  
sleep  problems and their  potential  impact  on 
developing  executive  function  in children. Sleep 
2013;36:1077-84. 

12. 	 Hirshkowitz M, Whiton K, Albert SM, Alessi C, 
Bruni O, et al. The National Sleep Foundation’s 
sleep time duration recommendations: methodology 
and results summary. Sleep Health. 2015;1(1):40–
43.

13.	 Paruthi S, Brooks LJ, D’Ambrosio C, Hall WA, 
Kotagal S, Lloyd RM, et al. Recommended amount 
of sleep for pediatric populations: a consensus 
statement of the American Academy of Sleep 
Medicine. J Clin Sleep Med. 2016;12(6):785–786.

14.	 GiannottiF,CortesiF.Family and cultural influences 
on sleep  development. Child  Adolesc Psychiatr  
Clin  N  Am 2009;18:849-61.

15.	 Milan  S, Snow  S, Belay  S.  The context  of preschool  
children’s sleep: Racial/ethnic  differences in sleep 
locations, routines, and concerns. J  Fam Psychol 
2007;21:20-8. 

16. 	 Anders  TF. Infant  sleep,  nighttime  relationships,  
and attachment. Psychiatry 1994;57:11-21. 

17. 	 Hale  L, Berger  LM, LeBourgeois  MK, Brooks-
Gunn  J. Social and demographic  predictors  of 
preschoolers’ bedtime  routines. J  Dev Behav 
Pediatr 2009;30:394-402.

18.	 Chandra Pooja , Kathiravan Selvarasu. Behavioral 
management techniques in pediatric patients . 

IJPBS ; Vol 6( 3): JUL-SEP 2016 ,10-15 .

19. 	 Scharf  RJ,  Demmer  RT, Silver  EJ, Stein  RE. 
Nighttime sleep duration and externalizing  
behaviors of preschool children. J  Dev Behav 
Pediatr 2013;34:384-91.

20.	 Dahl RE. The development  and disorders of sleep. 
Adv Pediatr 1998;45:73-90.

21.	 Losing Neutrality: The Neural Basis of Impaired 
Emotional Control without Sleep Eti Ben Simon, 
Noga Oren, Haggai Sharon, Adi Kirschner, Noam 
Goldway, Hadas Okon-Singer, Rivi Tauman, 
Menton M. Deweese, Andreas Keil and Talma 
Hendler Journal of Neuroscience 23 September 
2015, 35 (38) 13194-13205; DOI: https://doi.
org/10.1523/JNEUROSCI.1314-15.2015

22.	 Cara A. Palmer, Candice A. Alfano. Sleep and 
emotion regulation: An organizing, integrative 
review. Sleep Medicine Reviews, 2016; DOI: 
10.1016/j.smrv.2015.12.006

23..	 F.Bareera Rezviet al.Comlarison of anxiety levels 
of children facing dentists  wearing normal masks 
versus  friendly masks .IJPT.June-2017, Vol. 9  
Issue No.2 ,29661-29664.

24. 	 Arshiya Shehenaz . Assessment of dental anxiety 
among 12 to 15 year old school children- a survey.  
IJRTI .2017; 2(8).147-148.

25. Kulkarni  VK, Kandya  A,  Arora S, Singh G. 
Decreased sleep in children and their behavioral 
problems in dental  operatory. J Ind Soc  Ped Prev 
Dent  2017;35:123-7.



624   Indian Journal of Public Health Research & Development, July-September 2021, Vol. 12, No. 3

Effect of Structured Physical Therapy Exercsie Protocol on 
Obesity Secondary to Hypothyroidism

Brinda  R Patel1, G. Varadharajulu2, Vaishali Jagtap3

1Intern, Faculty of Physiotherapy, 2Dean, Department of Neurosciences, Faculty of Physiotherapy, 3Assistant 
Professor, Department of Musculoskeletal Sciences, Faculty of Physiotherapy, Krishna Institute of Medical 

Sciences Deemed To Be University, Karad, Maharashtra, India

Abstract

Objectives: The objectives of the study were as follows : (1)To find effect of aerobic exercises along with 
medications on obesity secondary to hypothyroidism. (2) To find effect of resistance exercises along with 
medications on obesity secondary to hypothyroidism.(3) To find effect of aerobic and resistance exercises 
along with medications on obesity secondary to hypothyroidism.

Methods: Ethical clearance was obtained from the institutional ethical committee. A total of 30 hypothyroid 
and obese subjects were assessed and 24 were included in this study based on inclusion criteria, the individuals 
were allocated in two groups : Group A ( n = 12 ) received only prescribed medications and group B ( n= 12 ) 
received aerobic and resistance exercises along with prescribed medications. Pre - and post – test were done 
for assessing obesity by BMI and physical performance by Physical Performance Test Scoring form and the 
outcome measures were analysed after 8 weeks.

Results : Intergroup statistical analysis for BMI ( p < 0.05 ) and Physical Performance Test Scoring form 
( p < 0.05 ) revealed extremely significant difference post-intervention. Analysis of BMI for Group A ( p = 
1.613 ) was not significant and for Group B ( p < 0.05 ) was extremely significant.

Conclusion : The study results concluded that aerobic and resistance exercises was significantly effective in 
reducing BMI and improving Physical Performance  compared to controlled group (Group A ).

Keywords : Aerobic and resistance exercises, Hypothyroidism, Obesity, Physical Performance.

Introduction

 Hypothyroidism  is an underactive thyroid when 
Thyroid Stimulating Hormone (TSH) levels are elevated 
and Thyroxine (T4) levels are low. Prevalence of obesity 
secondary to hypothyroidism is 46%. 1 Pathophysiology 
of obesity : Obesity is exaggeration of  normal 
adiposity which secretes excessive adipokines. It leads 
to metabolic and immune dysfunction which worsens 
metabolic syndrome which later leads to obesity. 2 
Pathophysiology of obesity secondary to hypothyroidism 
: Thyroid hormone is essential to utilise energy from food 
(metabolism). This metabolism affects body temperature, 
heartbeat and lipid and glucose metabolism.When the 
thyroid levels are low, body process slows down. It 
leads to decreased energy expenditure, which leads 

to obesity. Another cause is accumulation of water in 
interstitial spaces of the tissues which leads to puffiness. 
3 Functions of thyroid hormone :  Thyroid hormone 
regulates food intake and fat oxidation, thermogenesis, 
lipid and glucose metabolism and body metabolism. 
In hypothyroidism, thermogenesis, metabolic rate and 
resting expenditure rate declines.

Signs and symptoms : Fatigue, poor concentration, 
dry skin , constipation, feeling cold, fluid retention, 
muscle and joint aches, depression, prolonged menstrual 
bleeding, weight gain, poor memory and hoarse voice.

Role of physiotherapy in reducing obesity :  
Obesity is exaggeration of normal adiposity and is 
due to excessive secretion of adipokines. It leads to 

DOI Number: 10.37506/ijphrd.v12i3.16445



Indian Journal of Public Health Research & Development, July-September 2021, Vol. 12, No. 3      625

metabolic and immune dysfunction which leads to 
worsening of metabolic syndrome. 2Aerobic training 
( bicycle ergometer ) improves metabolism, decreases 
body weight, weight circumference and fat mass.
Resistance training increases lean body mass, strength 
and metabolic rate which also causes significant decline 
in fat mass. The Aerobic and Resistance training is more 
effective in reducing total body mass and fat mass than 
Resistance training. Aerobic training is the optimal 
mode which reduces body and fat mass while resistance 
training increases lean body mass.4 

 It is found in earlier studies that aerobic and 
resistance exercises have significant effect on thyroid 
hormones. A review of literature shows significant effect 
of aerobic and resistance exercises on obesity. However, 
there is limited research available to show significant 
effect of aerobic and resistance exercises on obesity 
secondary to hypothyroidism.

Aerobic exercises included treadmill, static cycle 
and step up and resistance exercises included leg press, 
hamstring curls, quadriceps curls, triceps curls and 
trapezius strengthening. In the long term, it helped in 
reducing weight and preventing its complications.

Physicians assessed the individual. Necessary 
investigations were done. Then, they prescribed 
medications. Exercise therapist assessed the individual 
and structured an exercise plan and observed the 
individual to make sure the individual is performing 
with proper technique.

And if any complications were noted, medical help 
was seeked immediately. 

Methods 

Ethical clearance was obtained from the Institutional 
Ethical Committee, KIMSDTU, Karad. The study 
included 30 individuals with hypothyroidism and obesity 
and were divided in two groups. Exclusion criteria 

included individuals having cardiovascular disorders, 
other systemic problems, pregnant women, obesity 
in other than hypothyroid patients and individuals 
undergoing any other exercise programs. 30 individuals 
with hypothyroidism and obesity were assessed of which 
3 were not meeting inclusion and exclusion criteria and 3 
were not willing to participate in the study. 24 individuals 
were included in the study.  After baseline assessment, 
which included BMI and Physical Performance Test 
Scoring form , they were allocated to respective groups 
using consecutive sampling method. The first group ( 
Group A n = 12 ) received only  medications. The second 
group ( Group B = 12 ) received aerobic and resistance 
exercises with medications. 

Sampling Method : Consecutive Sampling Method.

Group A received only medications.

Structured exercise program for Group B 

a. Aerobic exercises : Treadmill, Step up and static 
cycle exercises.

b. Resistance exercises : Leg press, hamstring 
curls, quadriceps curls, triceps curls and trapezius 
strengthening.

Each exercise was performed for 3 minutes for 3 
days/ week for 8 weeks with progression.

Group A enrolled 16 individuals, of which 4 
individuals dropped out of the study due to irregular 
follow-up. Group B included 14 individuals, of which 
2 individuals dropped out due to irregular follow-up and 
1 individual due to transport issues. At the end of the 
study, a total of 24 individuals were taken for analysis.  

Results 

Primary outcomes used for the result were BMI and 
Physical Performance Test Scoring Form.

Table No.1: Age distribution 

Age in Years
Group A Group B

Frequency  % Frequency    %

< 40 4 33 8 67

≥ 40 8 67 4 33

Total 12 100 12 100
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Table No.2 Gender distribution

Sex
Group A Group B

Frequency    % Frequency    %

Male 3 25 0 0

Female 9 75 12 100

Total 12 100 12 100

Table No.3 BMI 

BMI Mean SD

Post BMI Group A 28.099 3.839

Post BMI Group B 31.065 4.148

 Table No.4: Physical Performance Test Scoring Form

PPT Mean SD

Post PPT Group A 30.92 2.968

Post PPT Group B 31.5 2.646

Discussion 

 This study “Effect of Structured Physical 
Therapy Exercise Protocol on Obesity Secondary 
To Hypothyroidism” was conducted to compare the 
difference of weight changes and physical performance in 
non exercising and exercising individuals. Progressively 
increasing weight affects physical performance and 
acts as a precursor to many diseases. The objectives 
of this study were to find effect of aerobic exercises 
on obesity secondary to hypothyroidism. To find the 
effect of resistance exercises on obesity secondary to 
hypothyroidism. To find effect of combined aerobic 
and resistance exercises on obesity secondary to 
hypothyroidism. In previous studies, Effect of bicycle 
ergometer on thyroid hormones after a treatment duration 
of 9 minutes with gradually increasing intensity every 
3 minutes for a duration of 3 weeks was significant4. 
Effect of resistance training on thyroid hormones after 
a treatment duration of  8 weeks for 3 days / week  was 

significant and it caused significant changes in thyroid 
hormones8. But previous studies did not signify any 
changes in weight along with thyroid hormones and no 
improvement in physical performance was noted. Thus, 
it made indeed to study changes in weight as per BMI 
and physical performance. The study was conducted 
amongst clinically diagnosed hypothyroid subjects with 
of age group 18-70 years. 24 subjects were included in 
the study. The subjects were divided into two groups; 
Prior consent was taken. They were enrolled in two 
groups : Group A was Controlled Group which was 
only given medications and was observed for 8 weeks  
and Group B was Experimental Group which was given 
physiotherapy treatment along with medications. The 
Group B (treatment group) was given the following 
exercises :  Aerobic Exercises – Treadmill, Step up and 
Static Cycle; Resistance Exercises – Multiple Exerciser. 
Each exercise was given for 3 minutes for a duration of 3 
days /week for 8 weeks. Pre and post treatment BMI and 
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Physical Performance test scores were recorded for both 
groups and were used for statistical analysis. In intergroup 
comparison, p value of BMI in Group A was 0.135 and 
in Group B was 0.035. Post training there was significant 
improvement noted in BMI with aerobic and resistance 
training than with controlled group. Also, p value of 
PPT in Group A was 0.377 and in Group B was 0.035.  
Post training there was significant improvement noted in 
PPT with aerobic and resistance training than with the 
controlled group.  Post training there is improvement in 
metabolism, lean body mass and strength and decrease 
in body weight and weight circumference. Thus, there 
is significant decrease in body weight which ultimately 
decreased BMI and increased metabolism  which inturn 
improved physical performance of the patient. 

Conclusion

We found that aerobic and resistance training was 
significantly effective in decreasing weight. This training 
was effective by reducing BMI and improving Physical 
Performance which improved quality of life of patients.
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Abstract

Purpose: To assess peripheral refraction, corneal, and visual acuity changes after open eye use of 
orthokeratology (OrthoK) contact lenses. 

Methodology: OrthoK contact lenses were worn on separate occasions for half an hour and 2 hours in 
open eye condition. The peripheral refraction (PR) changes were assessed monocularly up to 30° nasally 
and temporally in the horizontal visual field using the open field autorefractometer. Average corneal power 
(ACP), central corneal thickness (CCT), and visual acuity (VA) was recorded using corneal topographer, 
specular microscope, and LogMAR chart respectively. 

Results: Mean baseline PR at 25° and beyond both nasally and temporally was -0.54 ± 1.68D (mean ± SD) 
which increased to mean -1.29 ± 1.43D (p < 0.01) post half an hour of lens wear and further increased to 
mean -1.62 ± 1.53D (p < 0.01) after 2 hours lens wear. The mean baseline ACP was 43.45 ± 1.34D that 
reduced to mean 43.11 ± 1.37D (p < 0.01) after half an hour of lens wear and a further reduction to mean 
42.73 ± 1.34D (p < 0.01) 2 hours post lens wear. Mean CCT changes after half an hour lens wear were 
not significant but it reduced by mean 14.92 ± 4.68 µm (p < 0.01) 2 hours post lens wear as compared to 
baseline. The unaided VA improved from mean 0.85 + 0.37 log at baseline to mean 0.49 + 0.35 log  (p < 
0.01) after half an hour of lens wear and mean 0.39 + 0.35 log (p < 0.01) after 2 hours of OrthoK lens wear. 

Conclusion: Rapid corneal and peripheral refraction shifts are seen after half an hour of open-eye wear of 
the OrthoK lens with a gradual rise in impact for 2 hours of lens wear.

Keywords: Orthokeratology, peripheral refraction, myopia.
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Introduction

Overnight orthokeratology (OrthoK) wear using 
reverse geometry lenses has proven to be an effective 
procedure for vision correction option since past few 
decades.1, 2 Researchers have also proven its efficacy in 
myopia control by inducing peripheral myopic defocus 

in children and teens.3-7 Reduction in central corneal 
thickness (CCT), flattening of corneal curvature, and 
improvement of visual acuity (VA) have also been 
reported post first overnight wear of OrthoK lenses.6 
Peripheral myopic refraction changes post-OrthoK lens 
wear have a strong correlation with corneal flattening and 
daily usage of these lenses ensures myopia control in the 
young population.7 Although overnight OrthoK wear is 
mostly safe, a few studies8, 9 have reported an increased 
incidence of corneal infection and lens binding post 
overnight OrthoK wear. Reducing the risk of overnight 
wear would increase its acceptance among practitioners 
as well as patients. A short term day time use may be 
the right solution to utilize the advantages of changes in 
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peripheral refraction without the risk of development of 
ocular infection. Daytime OrthoK lens wear could be a 
potential method for reducing myopia progression.  

This study aims to record changes post short term, 
day-time, open eyewear of OrthoK lenses on average 
corneal power (ACP), CCT, VA along with changes in 
peripheral refraction (PR). Based on the above ocular 
response to short term OrthoK lens wear it will be of 
interest if routine short term daytime wear of OrthoK 
lenses leads to myopia control.

Material and Method

This study recruited subjects from the student 
population of Lotus College of Optometry, Mumbai, 
India. After the explanation of study procedures in 
detail, written informed consent was taken from all 
subjects. No subjects reported a history of any ocular 
diseases or corneal ectasia and none were previous 
RGP lens wearers or extended soft lens wearers. Only 
subjects with a refractive error between –1.00DS to 
–4.00DS and with the rule astigmatism less than 1.50DC 
were included in the study.

This study used reverse geometry RGP contact 
lenses manufactured by Fargo (GP Specialist, USA). 
The lenses were made of Paragon HDS material with 
a Dk value of 100. The lenses were fitted as per the 
guidelines of the manufacturer that takes into account 
the subject’s corneal curvature and refraction. Slit-lamp 

fluorescein fitting evaluation was performed for good 
lens centration and movement with every blink.

The open field auto-refractometer WAM-5500 
(Grand Seiko Co. Ltd, Japan) was used to record PR 
monocularly at baseline and post lens wear. In order to 
dilate the pupil for ease in the measurement of PR, the 
illumination of the room was dimmed. To record peripheral 
refraction a curved rail was designed and mounted at 
a distance of 2.50m from the subject’s corneal apex 
(Figure 1). The curve mount was specifically designed to 
ensure all measurement LED points are equidistant from 
the subject’s corneal apex. A total of five readings were 
taken at each point and averaged for the best accuracy. 
The instrument’s conventional refraction values were 
converted to vector form of spherical equivalent ‘M’ and 
peripheral astigmatism form J180/J45 by the computer 
software for analysis. ACP was recorded using the TMS-
4 corneal topographer (Tomey Corporation, USA). The 
topographer software records the ACP by averaging all 
the corneal data points on the reflected mires ahead of 
the entrance pupil. Accurate ACP values were recorded 
by capturing three corneal image maps with good 
centration and later averaging their values. CCT values 
were recorded using a non-contact specular microscope 
SP-3000P (Topcon Corporation, Japan) and a total of 
three readings were recorded and averaged. Monocular 
VA was recorded using a LogMAR chart under standard 
room illumination of 120 cd/m2.

Figure 1: Fixation LED points located at 2.5m from the subject at 5º interval representing visual field 
eccentricities for measuring peripheral refraction. Prefix ‘OS’ denotes the left eye.
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Study protocol: Detailed slit-lamp examination 
and non-cycloplegic refraction were performed to 
observe overall ocular health and to ensure subjects 
met the selection criteria. This study was divided into 
three visits; one baseline and 2 test visits. The baseline 
measurements during the first visit included VA, ACP, 
CCT, and PR. Subjects then wore best-fit OrthoK lenses 
in both eyes for half an hour in open eye condition on the 
second visit. A single examiner inserted and removed 
the OrthoK lenses during the same time of the day to 
avoid diurnal variations. Post half an hour wear lenses 
were removed and refraction; VA, ACP, CCT, and PR 
were recorded monocularly in the same sequence for all 
subjects. The subjects were then recalled after a week 
for the third visit that included OrthoK lens wear for 2 
hours in open eye condition and again all values were 
recorded monocularly and compared to baseline. This 
was performed to ascertain if there were any further 
changes in ocular measurements with longer duration of 
lens wear. 

Data analysis: Data were analyzed using SPSS 
software (version 20). Kolmogorov-Smirnov test was 
done to evaluate the normality of the data distribution. 
Repeated measures ANOVA with posthoc test 
(Bonferroni correction) was used when the data passed 
the normality test. The study chose a critical p-value of 
0.05 or less for statistical significance.

Results

This study included 25 eyes of 15 subjects with 
a mean age of 20.45 ± 1.45 years (mean ± SD) were 
recruited for the study. The mean objective baseline 
central refraction of the subjects was –2.52 ± 1.15 D 
(mean ± SD).

Compared to the baseline mean refraction in central 
10º of visual field reduced by -0.36 ± 0.26 D (mean ± SD) 
post 30 min lens wear and -0.63 ± 0.32 D (mean ± SD) 
post 2 hours lens wear and was statistically significant 
(p < 0.01) for both lens wear duration as observed in 
figure 2.
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Figure 2: Comparison of changes in central 10º refraction after OrthoK lens wear in open eye condition 
post half an hour and post 2 hours to the baseline measurement. Error bars represent standard error of the 

mean.
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Mean baseline PR at 25° and beyond both nasally and temporally was found to be -0.54 ± 1.68 D (mean ± SD) 
which increased to -1.29 ± 1.43 D (mean ± SD) post half an hour of lens wear and further increased to -1.62 ± 1.53 
D (mean ± SD) post 2 hours lens wear. Statistical signifi cance (p < 0.01) was seen for both duration of lens wear as 
compared to baseline (fi gure 3). Compared to baseline no signifi cant changes were seen in peripheral astigmatism 
J180/J45 for both lens wear duration (p > 0.05).

Figure 3: Comparison of peripheral refraction (M) changes after OrthoK lens wear in open eye condition 
post half an hour (indicated with orange line) and 2 hours (indicated with dark blue line) to the baseline 

measurement (indicated with a sky blue line). The letter ‘T’ denotes the temporal visual fi eld and ‘N’ 
denotes the nasal visual fi eld. Error bars represent standard error of the mean.

The unaided VA improved from mean 0.85 + 0.37 log (mean ± SD)  at baseline to mean 0.49 + 0.35 log (mean 
± SD)  (p < 0.01) post half an hour of lens wear and mean 0.39 + 0.35 log (mean ± SD) (p < 0.01) after 2 hours of 
OrthoK lens wear. The VA post OrthoK lens wear displays better improvement with longer duration of lens wear as 
seen in fi gure 4. 
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Figure 4: Comparison of changes in visual acuity after OrthoK lens wear in open eye condition post half an 
hour and post 2 hours to the baseline measurement. Error bars represent standard error of the mean.
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Mean baseline ACP was 43.45 ± 1.34 D (mean ± SD) that reduced to mean 43.11 ± 1.37 D (mean ± SD) (p < 
0.01) post half an hour of lens wear and a further reduction to mean 42.73 ± 1.34 D (mean ± SD) (p < 0.01) after 2 
hours lens wear. A gradual decrease in ACP with longer duration in lens wear is displayed in figure 5. 

Figure 5: Comparison of changes in ACP after OrthoK lens wear in open eye condition post half an hour 
and post 2 hours to the baseline measurement. Error bars represent standard error of the mean.

Mean CCT recorded at baseline was 499.96 ± 35.93 µm (mean ± SD). Post half an hour of OrthoK lens wear a 
mean reduction of 1.72 ± 5.50 µm (mean ± SD) in CCT was seen as compared to baseline but was found to be not 
significant (p > 0.05). After 2 hours lens wear CCT further reduced by mean 14.92 ± 4.68 µm (mean ± SD) and was 
found to be statistically significant as compared to baseline (p < 0.01). Figure 6 displays a reduction in CCT with 
increased duration of lens wear.
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Discussion

 Ramkumar and Swarbrick 10 in 2003 studied corneal 
topography and VA changes post usage of OrthoK lenses 
worn in open eye condition. Their findings reported 
significant change in apical corneal flattening of -1.21 
± 0.52 D (mean ± SD) and improvement in uncorrected 
VA of -0.51 ± 0.25 log (mean ± SD) post 1 hour of lens 
wear as compared to baseline values. This study reported 
a similar flattening of the cornea with the difference 
between baseline ACP and post 2 hours lens wear values 
were -0.71 ± 0.23 D (mean ± SD). An improvement of 
0.46 ± 0.28 log (mean ± SD) in uncorrected VA was 
also recorded post 2 hours lens wear which is again in 
agreement with the above-mentioned study. The possible 
mechanism of corneal flattening was attributed by the 
authors to the tear film forces acting below the contact 
lens surface thereby compressing the cornea.

Jayakumar and Swarbrick 11 in 2005 evaluated 
changes in apical corneal curvature, central corneal 
thickness, and uncorrected VA post 1 hour of open eye 
OrthoK lens wear in young adults. Their findings reported 
similar changes in apical corneal flattening of 0.15 ± 
0.01 mm (mean ± SD)  and improvement in uncorrected 
VA of 0.60 ± 0.28 log (mean ± SD) post 1 hour of lens 
wear as compared to baseline values. Statistical changes 
in CCT as compared to baseline values were reported to 
be 5.2 ± 2.0 µm (mean ± SD) post 1 hour of lens wear 
as compared to baseline values and were mostly at the 
epithelial level. This study reported a more substantial 
reduction of 14.92 ± 4.68 µm (mean ± SD) µm post 2 
hours of open eye OrthoK lens wear. The reason can be 
attributed to the longer duration of 2 hours lens wear in 
this study versus 1-hour wear in the above-mentioned 
study. 

Changes in PR post short term wear of OrthoK 
lenses has till date not been studied. The most relevant 
study was done by Kang and Swarbrick 6 in 2013 who 
monitored PR after 1, 4, 7, and 14 nights of overnight 
OrthoK lens wear. They concluded that the highest shift 
in central refraction and PR occurred after wearing lens 
for 1 night with the least changes observed between 

7 and 14 nights of lens wear. This study reported that 
compared to the baseline mean refraction in central 10º 
of visual field reduced by -0.36 ± 0.26 D (mean ± SD) 
post 30 min lens wear and -0.63 ± 0.32 D (mean ± SD) 
post 2 hours lens wear and was statistically significant 
(p < 0.01) for both lens wear duration. Mean baseline 
PR at 25° and beyond both nasally and temporally was 
found to be -0.54 ± 1.68 D (mean ± SD) which increased 
to -1.29 ± 1.43 D (mean ± SD) post half an hour of lens 
wear and further increased to -1.62 ± 1.53 D (mean ± SD) 
post 2 hours lens wear. Statistical significance (p < 0.01) 
was seen for both duration of lens wear as compared 
to baseline. This study thus confirms rapid changes in 
corneal flattening and an increase in peripheral myopia 
after 2 hours of lens wear. Previous studies1-7 have also 
concluded that peripheral increase in myopia refraction 
is an effective strategy to control myopia progression 
among children. The present study results will thus form 
the basis for a future longitudinal study where routine 
short term wear of OrthoK can be used as an alternative 
to overnight lens wear for myopia control.

Conclusion

Rapid changes in the cornea, peripheral refraction, 
and visual acuity are observed after half an hour of 
OrthoK lens wear with a steady increase in impact post 
2 hours of lens wear. Further, a longitudinal study will 
be required to assess the role of short term OrthoK lens 
wear on myopia control.
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Abstract

Background: Maintenance of physical and psychological health is crucial to prevent general health problems 
in older persons. There is inadequate information on gender based physical and psychological health status 
in older adults attending primary care clinics in Malaysia. 

Study Design: Cross-sectional study

Methods: 106 participants were required to perform physical performance tests consisting of 30secs chair 
stand (30sCS), chair sit and reach (CSR), back scratch (BS), timed up and go (TUG), single leg stance (SLS) 
and 2minutes walk (2MWT) tests. Psychological health measures consisted of Satisfaction with Life Scale 
(SWLS) and General Health Questionnaire-28 (GHQ-28). 

Results: Only CSR was found to be significantly higher in men (M= 1.27, SD= 3.1) compared to women 
(M= -0.88, SD= 3.67). A significant correlation (p<0.05) was found only in men between GHQ-28 and 30 
seconds sit to stand test (r= -0.424), TUG (r= 0.361) and 2 Minute walk test (r= -0.436).

Conclusion: Older males and females had similar physical and psychological measures except for lower 
limb flexibility which was greater in females. Lower physical performance (lower body strength, mobility 
and endurance) correlated with higher psychological issues in older males. There may be a need to consider 
distinct physical and psychological needs between genders in order to provide optimum health prevention 
and management stategies among older adults. 

Keywords: older adults, community-dwelling, physical health, psychological health, primary care, Malaysia
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Introduction

The world’s population is ageing and is expected 
to reach 2 trillion globally by year 2050, with about 

50% living in Asian countries 1. It is estimated that by 
year 2030, 15% of Malaysian population will be older 
persons 2. Ageing is related to deterioration in physical 
and psychological health status 3. 

Health status is a multifaceted concept determined by 
the presence or absence of both physical or psychological 
conditions 4. Physical function is referred to the ability to 
perform movements which assist in performing activities 
of daily living (ADL) 5. While, psychological health 
status is defined as emotional, mental and behavioural 
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wellbeing 6. It  may include attributes such as sleep 
quality, emotional health, cognitive functioning, health 
promotion behaviours and satisfaction of life 7.

It has been shown that ageing process results 
in increase in body fat, decline in muscle strength, 
flexibility, agility, endurance and cognitive function 3. As 
a result, decline in physical activity levels and functional 
fitness 8. Changes in the neuro-musculoskeletal systems 
9 and loss of molecular and brain functions 10 leads to 
simultaneous decline in physical and cognitive function 
with ageing 11. 

Physical and psychological function are associated 
and appears as predictors of increased morbidity and 
mortality in older persons 12. For example, impairment 
in activities of daily living, slower walking speed, poor 
self-rated health, declined cognitive status and two or 
more clinic visits in the past month were identified as 
risk factors for depression13.

Information pertaining to physical and psychological 
status in older adults in Malaysia is scarce. The objective 
of this study was to examine gender specific physical and 
psychological health status and its correlation in older 
adults visiting a primary healthcare facility at Malaysia. 

Methodology

Participants 

106 community-dwelling older adults were 
recruited from a Primary Care Clinic at Cheras, 
Malaysia. Participants aged 60 years above and able 
to walk with or without assistive devices. Exclusion 
criteria were unable to comprehend and follow 
instructions in English or Malay language, known 
neurological and musculoskeletal impairments and on 
antipsychotic medications. Participants were provided 
with study information and consent was obtained. 
Sociodemographic data was obtained. Physical and 
psychological function were assessed. 

Procedure

Physical health status was measured using Functional 

Fitness MOT (FFMOT) 14.  The physical test included 
30secs chair stand (30sCS), chair sit and reach (CSR), 
back scratch (BS), timed up and go (TUG), single leg 
stance (SLS) and 2minutes walk (2MWT) tests. It has 
good reliability and moderate-to-good correlation with 
intraclass reliability values(R) for all tests (0.80 to 0.98) 
15. Procedure for these tests are reported previously 12,25.

Psychological health status was measured using The 
Satisfaction with Life Scale (SWLS) and General Health 
Questionnaire-28 (GHQ-28). The SWLS indicates global 
cognition of satisfaction with one’s life 16. It consists of 
a short 5-items questionnainne. Malay version of SWLS 
has high internal consistency (Cronbach’s α= 0.83) 17. 
Higher scores denotes higher satisfaction. 

GHQ-28 is a self-report questionnaire with 28-items 
and 4 subscales (somatic symptoms: items 1–7; anxiety/
insomnia :items 8–14; social dysfunction: items 15–21, 
severe depression : items 22–28). Total score of ≤23 is  
normal, ≥24 as psychiatric issues and  23-24 as presence 
of distress 18. The inter and intra-rater reliability is 
excellent (Cronbach’s alpha: 0.90) 19.

Data Analysis

Data analyses were conducted using the SPSS 
version 23 (Statistical Products and Services Solution). 
Independent t-test was used to examine gender 
differences for physical and psychological health status. 
Correlation analysis was conducted between SWLS, 
GHQ-28 and physical function parameters. Statistical 
significance of p<0.05 was used. 

Results

A total of 106 participants participated [54 
males,(mean age (SD):68.5 ± 6.5) ; and 52 females, 
(mean age (SD): 67.5 ± 6.0). Only CSR was found 
to be significantly higher in men (M=1.27, SD=3.1) 
compared to women (M=-0.88, SD=3.67). Although 
not significant (p>0.05), men scored higher in 30sCS 
(lower limb muscle strength; M=13.0, SD=3.8), BS 
(M=-2.4, SD=4.1), SWLS (M=26.7, SD=5.06) and 
GHQ-28 (M=15.6, SD=7.0) than women [30sCS: 
12.8±SD3.0, BS:-3.7± SD 5.0, SWLS:24.9± SD5.23, 
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GHQ-28:14.8±SD 5.8]

Table 1 shows means (standard deviation) of physical 
and psychological related measures respectively, 
stratified based on gender. Shapiro-Wilks analysis 

showed that data was normally distributed. Only CSR 
test was found to be significantly higher in men (p<0.05) 
than women. Significant correlation (p<0.05) was found 
only in men between GHQ-28 and 30sSTS, TUG and 
2MWT tests (Table 2). 

Table 1: Gender specific Mean (Standard Deviation) of Physical and Psychological Measurements

Mean (SD)

p-value for 
mean gender 
differences

d
Men (n=54)

Women 
(n= 52)

Total 
(n= 106)

Physical related Parameters

30sCS (reps) 12.96 (3.74) 12.77 (3.20) 12.87 (3.47) 0.776 0.05

CSR (cm) 1.27 (3.14) -0.88 (3.67) 0.21 (3.56) 0.002* 0.63

BS (cm) -2.37 (4.17) -3.73 (4.95) -3.04 (4.60) 0.130 0.29

TUG (s) 8.90 (1.65) 9.04 (1.83) 8.97 (1.73) 0.664 0.08

SLS (s) 16.39 (9.09) 17.44 (9.01) 16.91 (9.02) 0.550 0.12

2MWT (m) 125.94 (29.03) 126.62 (39.92) 126.27 (34.64) 0.922# 0.01

Physcological related Parameters

SWLS 26.72 (5.06) 24.90 (5.28) 25.83 (5.23) 0.073 0.35

GHQ-28 15.59 (6.96) 14.75 (5.75) 15.18 (6.38) 0.499 0.13

*Significance level at p<0.05, 95% CI, Independent t-test

# Equality of variance not assumed, p<0.05 on Levene’s test
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Table 2: Partial correlation between psychological health status and physical function parameters in men 
and women controlling for age and ethnicity

Variable

SWLS GHQ-28

Men Women Men Women

r p-value d r p-value d r p-value d r p-value d

30sCS 0.106 0.455 0.01 0.242 0.091 0.06 -0.424 0.002* 0.18 -0.192 0.181 0.04

CSR 0.133 0.346 0.02 0.146 0.313 0.02 -0.261 0.062 0.07 -0.042 0.770 0.002

BS 0.030 0.835 0.01 0.025 0.863 0.01 -0.197 0.161 0.04 -0.026 0.856 0.0007

TUG -0.132 0.351 0.02 -0.103 0.478 0.01 0.361 0.008* 0.13 0.069 0.636 0.005

SLS 0.169 0.232 0.02 0.147 0.309 0.02 -0.187 0.184 0.03 -0.144 0.320 0.02

2MWT 0.193 0.170 0.04 0.169 0.242 0.03 -0.436 0.001* 0.19 -0.068 0.641 0.005

*Significant difference at p<0.05, 95% CI

Discussion

The aim of the study was to examine physical and 
psychological health status and its correlation among 
older adults visiting a primary care clinic. A significant 
correlation between greater physical performance (lower 
body strength, mobility and endurance) and lower 
psychological health status (GHQ-28) in male older 
adults was demonstrated.

Older men had higher mean scores in mobility 
(1.5%) and muscle strength of lower limbs (1.5%) 
compared to women but it was not significant. Previous 
studies have shown that both genders demonstrated 
similar lower body strength when stratified by age 
groups 3. Nevertheless, rate of decline of lower body 
strength were higher in men (-4.4% per year) compared 
to in women (-4.0% per year) 20.

As for lower body flexibility,  older men had 
significantly higher (0.6 times), reflecting higher 

flexibility in men compared to women. This is supported 
by the report showing greater decline of lower body 
flexibility in women (0.7% per year) as compared to 
men (0.5%) 21. In contrast, flexibility was higher (21%) 
in women compared to men 22. A plausible reasoning for 
higher flexibility in men in this study maybe linked to 
higher levels of outdoor physical activities. Studies have 
shown greater outdoor participation in men than women 
by 19.2% 23. 

TUG scores of men in this study (8.9 seconds) is 
in accordance to TUG normative values reported in 
Malaysia (8-11 seconds), but it was not the case in 
women (9.04 seconds) (normative: 10-12 seconds) 24. 
This indicates women in this study had higher functional 
mobility. This is supported by the characteristics of the 
participants in the present study with higher percentage 
of men having history of falls (27.8%) than women 
(23.1%). 
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In a recent meta-analysis 25, endurance measured 
using 2MWT displayed an average of 170.05 and 157 
metres distance covered by men and women respectively. 
In comparison, the present study showed lower aerobic 
endurance (27%: men, 19.4%:women). Note that older 
adults in our study had comorbidities and were clients 
at a clinic compared to healthy older adults in previous 
study 25.  Correspondingly, significant difference in 
aerobic endurance between different cognitive groups 

26 and body mass index 27 were reported in Malaysian 
older adults. 

Regarding psychological health, mean GHQ and 
SWLS scores were categorised as normal and statisfied 
respectively. A significant positive correlation existed 
between GHQ-28 and functional mobility, showing 
increased TUG performance time was related to increased 
GHQ-28 scores; indicating lower mobility (longer time 
to complete TUG) correlated with greater psychological 
issues or vice-versa in older men. Similarly, in older 
men, there was a significant negative correlation 
between GHQ-28 with lower limb muscle strength 
and endurance, suggesting greater muscle strength and 
endurance (30sCS:higher number and 2MWT:longer 
walking distance) correlated with lower psychological 
issues (GHQ-28:lower scores). These findings are 
supported by another study, showing greater physical 
function associated with improved psychological health 
in community-dwelling older adults 7.

Our study highlighted that these association is 
gender specific but the reason is unclear. It could be 
because older women in our study having generally 
better physical and psychological health compared to 
older men. Contrary to other studies, more older men 
compared to women in the present study had history 
of falls. Fear of falling is a factor for physical activity 
participation limitation 28.

It should be highlighted that only physical function, 
requiring repetitive movements (e,g walking and getting 
out of a chair) were linked with psychological status, 
instead of static based (flexibility and static balance). 
Evidence have demonstrated that active, mobile and 

ambulating older adults are more socially involved 29. 
Moreover, older men in the present study reported 9.4% 
lesser participation in exercise compared to women. Even 
a low intensity exercise regime performed twice a week 
for 2 months have significantly lower GHQ-28 scores, 
indicating better psychological health status among 
older adults without taking gender into consideration 30.

This study was limited to one urban primary health 
care clinic and the  results cannot be generalised. Future 
studies should include multiple urban and rural primary 
health care settings. 

Conclusion

In our study, physical and psychological health 
status were similar in gender, except for lower limb 
flexibility which was greater in female older adults. 
Lower physical performance (lower body strength, 
mobility and endurance) was correleted with higher 
psychological issues or vice-versa in older males. 
There may be a need to consider distinct physical and 
psychological needs between genders for optimum 
health prevention and management stategies. 
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Abstract

Objective: To measure the patients expectations towards orthodontic treatment.

Materials and Methods: A questionnaire was designed, developed and distributed to 175 subjects aged 
between 12-25 years which they completed before their initial appointment. Interaction with the patient’s 
belief, fulfillment of their wishes with the appearance of face, age group, sex were examined. A re-test was 
again conducted to interviewed and then distributed to 22 subjects who completed the questionnaire before 
their initial appointment for which a valid and mean analysis was done. The variable of age and gender were 
explored.

Result: The questionnaire gave a clear idea of the patients mainly expect from their orthodontic treatment, 
which is very useful in improving the quality of the treatment and treatment planning and also their 
expectations.

Conclusion:  The study lay out with a reasonable and well determined to know the belief of the patients.

Key words: patient’s expectation, orthodontic treatment, questionnaire, estimation.
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Introduction

Gratification of life has become progressively 
important in day to day life .Now-a-days the quality 
of treatment is very important and at the same time 
should satisfy the patient. Now Orthodontic treatment 
has been considered as a way for patients to attain a 
good and acceptable facial appearance within the social 
environment. Health related gratified condition of life 
has become progressively  predominant researchers 
have recognized that established sequel to estimate are 
minimal attention to the actual individual  are involved in 
the present well being condition1. There are more ways 

to evaluate the management of oral health management 
and  the outcome in the following situations2.

-	 Clinical study

-	 Patient care should be monitored regularly.

-	 Make a better interaction with doctor-patient.

-	 Between ill health differentiation

-	 Assessment of disparate procedure of organizing 
and capitalize system for health care management. Carr 
et al suggested a prototype, clinician are believed to be 
request for the efficacy of management and systematic 
funds use of resource3 and Nature of life which is related 
to health can be estimated by three problems, firstly the 
patients have individual expectations, secondly, patients 
will be at dissimilar levels in their ailment and thirdly, 
patients beliefs will make extra time4.

DOI Number: 10.37506/ijphrd.v12i3.16600
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  It is generally accepted that focuses on the impact 
of health on a person’s ability to live a fulfilling life 
included a number of domains for example

-	 Physical status

-	 Psychological

-	 Social interactions

-	 Economic

-	 Religion

Research paper revealed that numerous dental 
orthopedics cases are young one and youngster there 
may be some drawback to employ the satisfaction of 
life related to health. More difficulties are faced by 
youngster patient due experienced important changes 
and it is complicated to ascertain those changes due 
to orthodontic management4. Further researches have 
mostly concentrated on the utility and not the observation 
with dental orthopedics management5.Rarely interviewed 
and the dental orthopedics management. Several other 
researches are not too involved a valid along with 
reliable to analyses their rate these consideration are 
major to rigor in addition to lessen the discrimination6.  
When the patient gets treated there may be some positive 
experience and some negative experience. When there 
are negative experiences, we should settle down their 
belief make  them from negative to positive .some of the 
studies have concentrated on determinants which will 
encourage the patient go through or The questionnaires 
used to measure patients expectations required further 
psychometric evaluations.   Rarely interviewed and the 
dental orthopedics appliances, make uneasy or assumed 
the time period for dental orthopedics management7. 
A sound and definitive plan for patients extend with 
irrational impossible belief is thoughtful in successful 
orthodontic management, setting an agreement standard 
of service assigned an Orthodontic treatment has been a 
most sought after treatment now-a-days since patients 
come to get a better facial appearance and in other cases 
to improve their ability in speech and eating habits. 

The general appearance of patients during their 
treatment is also discussed here. Many patients during 
their treatment found it difficult to interact in public, due 
to wearing braces of different types. Some of the types 
of braces are head braces, train track braces etc. Now-

a-days many other methods have been found for the 
patients to have an acceptable appearance like lingual 
braces, or wearing braces which are tooth colored.

 The main aim of this study is to measure the 
patient’s satisfaction with orthodontic treatment 
and to preliminarily assess its validity. It is done in 
questionnaire study in order to get a clear idea of 
the patientsexpectations who come for orthodontic 
treatment. It is done to investigate and correlate between 
the satisfaction with the patient’s facial and dental 
appearance and its expectations. The effects of age and 
gender are explored along with various other important 
factors. The correlation were variant over gender and 
age group. The result was come to an end that fulfilment 
with dental aspect is significant predictor of orthodontic 
patient’s belief of their management8.

Material and Methods

A sample size of 175subjects was taken and the 
questionnaire was distributed to the patients from 
various dental clinics in Chennai. The research was done 
on age and gender as well. But they are distributed to a 
certain criteria.

    Criteria:   

-	 New patients conferring to the dental 
orthopeadics health center.

-	 Case age group into 12-25 years.

-	 Patient did not give a past history of orthodontic 
management.

QUESTIONNAIRE CONSTRUCTION

First a questionnaire was prepared based on the 
research done and what the patients expect by doing a 
few interviews with the patient’s who come to the clinic 
for orthodontic treatment. The qualitative evaluation 
was planned and complete succeeding the requirement 
for qualitative analysis. These administered question 
were planned to enquire the patients about their belief 
of orthodontic management, concerning their aids and 
sustained. The main factor upon which the questions 
were asked is the ‘general’ and ‘dental’ appearance of 
the patient after the treatment is over. The questionnaire 
was constructed in the Yes / No format regarding their 
beliefs of the first consultation, sort of management, 
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predicted issues  are correlation with the management 
of time period ,duration for complete the treatment, the 
number of dental visits during that and most importantly 
the benefits. The questionnaire also deals with other 
people’s reaction to the patients wearing braces as it 
is one of the most important factor now-a-days. The 
questionnaire was constructed in the Yes / No format as 
it is very easy for the patient to fill and get their opinion. 
It is then evaluated using kappa to know the value of this 
study. The mean analysis is also done for the same. After 
the questionnaire is filled it is recorded. The use of Yes /
No format, Likert scale and Visual Analogue Scale have 
been used in a number of studies.

Questionnaire Distribution

The questionnaire was administered to 175 subjects 
with an age range of 12-25 years old. The standard 
schedule was drawn to finishing the questionnaire was 
nearly 5-10miutes. The data was later analyzed using an 
experimental study and represented. The first time the 
questionnaire was distributed to them before their initial 
appointment and later a re-test was conducted for about 
22 subjects after their treatment to compare the patient’s 
response between the two studies and to reduce operator 
bias. The Research varies according to the patient’s age 
and gender correlation between the patient’s expectations 

and their facial appearance.

Although only a few studies were made to evaluate 
the patient’s expectation of orthodontic treatment, 
we present data from the questionnaire that illustrates 
how many patients react positive to the treatment and 
the duration. Data were analyzed using mean and value 
analysis. The patient were asked to fill the questionnaire 
before their initial appointment and then the questionnaire 
was again distributed to 22 subjects who have completed 
their treatment for reliability.

Results

 An overall of 175 people take part in their research 
throughout the time period of September 2011 to 
January 2012. The findings from the questionnaire 
was analyzed. The association was ascertained the 
female are considering more to undergo orthodontic 
treatment than males. Around 15 subjects participated 
in the construction of the questionnaire. The content of 
the analysis are such as their first consultation, sort of 
management, problems associated with the treatment, 
the response of the individuals to the patients issues with 
the treatment, the duration, the number of dental visits 
and most importantly the benefits from the treatment. 
The regularity of everyone topic along with sub topic is 

Table 1.REACTION OF WEARING BRACES

Reactions of wearing Braces

  Frequency Percent Valid Percent Cumulative Percent

Negative reaction 69 39.4 39.4 39.4

No reaction 79 44 44 83.4

Positive reaction 27 14.3 14.3 97.7

Total 175 100 100  

From the above table (Table 1) it is said that about 39.4% of the people would give a negative reaction to the 
patients wearing braces, while about 44% of the people have said they would give no reaction and while about 14.3% 
of the patients said that they would give positive reaction. 
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Table 2.TENURE OF ORTHODONTIC TREATMENT

Tenure of Orthodontic Treatment

  Frequency Percent Valid Percent Cumulative Percent

4 years 9 5.1 5.1 5.1

3.5 years 17 9.7 9.7 14.9

3 years 22 12.6 12.6 27.4

2.5 years 8 4.6 4.6 32

2 years 24 13.7 13.7 45.7

1.5 years 31 17.7 17.7 63.4

1 year 49 28 28 91.4

6 months 4 2.3 2.3 93.7

Don’t know 11 6.3 6.3 100

Total 175 100 100  

From the above, we see that according to the level of illness the duration of the treatment might be varied. In 
which most of them suggest that it will be around 6 months at the least. Table 2)

Table 3.FREQUENCY OF DENTAL CHECK-UP NEEDS

Frequency of Dental Check-up needs

  Frequency Percent Valid Percent Cumulative Percent

once every month-1 91 52 52 52

once every 2 months-2 42 24 24 76

once every 3months-3 29 16.6 16.6 92.6

once every 6 months-4 13 7.4 7.4 100

Total 175 100 100  

From the above, we see that frequency of Dental Check-up needs at different level of month. It was found that 
they have to visit the clinic every month. (Table 3)
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Discussion

Questionnaire can be utilized in a comprehensive 
surrounding to collect the details about the attitude and 
performance of the consumer. The questionnaire was 
written from the attitude of the contributor. However 
the details that was gathered tends to be arguable and 
deceptive9 Patient based questionnaire are progressively 
utilized in Randomized Controlled Trial to assess 
new management and also take part of an audit. As 
supplemental branch of science the strength and effective 
of the measurement tool i.e. questionnaire need to be 
exactly try out that the data collected is meaningful. 
Previous study have manifested that the individuals are 
more distinctly to reacted to questionnaire that cover the 
problems that are relevant to them.10  During the analysis 
it is found that most of the patients in their early stages 
who took the questionnaire didn’t think that they would 
get braces fitted in their initial appointment. There was a 
slight level of agreement of patient’s getting their teeth 
extracted, having x-rays taken, diagnosis and impression 
taken while only few people say that they would get a 
surgery done. Most of the patient say that they think that 
wearing braces would be painful and restrict their intake 
in food and drinks. The reaction of other people to them 
wearing braces is also measured. From the given research 
done it is found that around 44% have said that they 
would not give any reaction to the patient’s in wearing 
brace, while only 14.3% have said that they would give 
a positive reaction. Hence in order to eliminate those 
factors a number of ways have been introduced, like 
tooth colored braces or lingual braces, although lingual 
braces are still under research.

     But the result which the patients expect after their 
treatment is very high. The main goal after finishing 
the treatment is that the patients to have their teeth 
aligned and straight which gives a better smile and make 
communication in the social environment easier as well 
as to eat and drink. Some people say that that also can 
also improve their chances for a better career. And for 
the frequency o visiting the dental clinic is that most 
patients took that they had to visit it once every month. 
The duration of the treatment they thought it would take 
was around a year.

 An interviewed was organized to assure its quality 
of being dependable utilizing a numerical analysis 

are suggested recently6, 10. Validity was tested using 
kappa to assess the value of the questionnaire. Its main 
assessment was measuring device estimates what it 
focus to estimates.

Weakness of the study was found that mean 
and value are threatened by bias and errors. They are 
measures using kappa and hence measure the accurate 
significance could not be given .The robustness could 
not be given, since little size tryout –inspection. This 
study requires a questionnaire which measures the 
expectations of the patients before their management and 
also factors like the time period of management duration 
of the treatment, frequency of orthodontic appointment.

The questionnaire has recorded the patients high and 
low belief of their orthodontic management and their 
early beliefs. The statistical analysis used to confirm can 
be questioned even though it is supported by literature. 
Application of the questionnaire is that it is used to assess 
the expectation and requirement of the patient. It is also 
useful for permission and management planning. All 
these factors help to improve the quality of the treatment 
and give the required expectation of the patient.

Conclusion

 This study layout the following:

-	 A definitive quantify  of the patients expectation 
when they undergo orthodontic treatment

-	 It gives a clear idea of what the patient expects 
before the treatment like what they will do, sort of 
management, predicted involvements  during the 
management, time period, appearance of visits and the 
utilizing  from their management.
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