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Conclusion:
In the treatment of IBS-D, rifaximin was safe and superior 
to placebo in controlling IBS symptoms of abdominal pain, 
bloating, satisfaction of bowel movements. Improvement in 
IBS-SSS was significant in rifaximin group compared to 
placebo. The quality of life domains such as the interference 
with activities, food avoidance and social reaction scores 
were significantly improved at 4th week in rifaximin group 
but there was no significant difference in the overall quality 
of life of the patients between both groups.
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side effects. A number of mechanism of actions  have  been 
proposed to account for the clinical efficacy of rifaximin in 
patients with IBS-D,including a main hypothesis that 
rifaximin alters the composition of gut microbiota 16. In 
addition to the direct antibiotic effects of rifaximin on gut 
microbiota, rifaximin impacts the function of the gut 
microbiota (i.e., metabolism,adherence and virulence) 7. 
Materials and Methods:
This quasi experimental study was conducted on patients aged 
18-55 years with IBS-D in department of Gastroenterology, 
BSMMU during the period of September, 2020 to August, 
2021. Any alternative diagnosis based on clinical history, 
examination & initial investigations with CBC with ESR, 
CRP, RBS, TSH, FT4 had been excluded from the study. 
Study population was divided equally in Rifaximin and 
placebo group. IBS symptoms were assessed by IBS- QOL 
and IBS-SSS questionnaire at baseline and during 4th and 
12th weeks of study. The collected data were analyzed by 
computer with help of SPSS version 23. Statistical analysis 
was done by using appropriate statistical tool like Chi-square 
test, Students t-test. P< 0.05 was considered significant. 
Observation and Result: 
A total of 126 patients with IBS-D patient visiting 
Gastroenterology OPD of BSMMU were enrolled in the study. 
Among them, 63 patients were allocated in the Rifaximin 
group, and 63 were in the placebo group. The results are 
described by the following tables and figures. It was observed 
that the mean age of the respondents in the rifaximin group 
were 40.1 ± 8.5(SD) years and in the placebo group were 40.7 
± 8.7(SD) years with more than half of the study population 
from the age group of 31-50 years (Rifaximin group: 79.4% 
and placebo group: 76.2%). The majority of the respondents 
with IBS-D were females in both rifaximin (65.1%) and 
placebo (60.3%) groups. The difference in age and sex 
distribution between the two groups were matched (p >0.05).
Table-I: Distribution of demographic factors among the 
rifaximin and placebo group (n=126)

*chi-square test was performed to compare between 
groups.
**Independent t-test was performed to compare between 
groups.

IBS-SSS score of the respondents with IBS-D:
The symptom severity score questionnaire consists of 5 
questions related to abdominal pain and discomfort, bowel 
movements and habits and the affects and interference of 
IBS-D in the respondent’s life. Each of the 5 questions 
generate a maximum score of 100 using prompted visual 
analogue scales, leading to a total possible score of 500.
Table-II shows the mean total scores of IBS-SSS and 
IBS-QOL at baseline for rifaximin and placebo groups. 
There was no significant difference between both groups  at 
the baseline (p > 0.05).
Table-II: Distribution of IBS-SSS and IBS-QOL scores in 
rifaximin and placebo group at baseline (n=126).

*Independent t-test was performed to compare between 
groups.
Table-III: Distribution of IBS-SSS score in rifaximin and 
placebo group at baseline, 4th week and 12th week

*p-value between baseline and 4th week, obtained by t test.
**p-value between baseline and 12th week, obtained by t test.
Overall, it was reported that the total IBS-SSS showed 
improvement in respondents of both the groups, as scores 
decreased gradually in both groups.Statistical significant 
improvements were reported in the total IBS-SSS score from 
baseline to 12th week in rifaximin group. Respondents in 
placebo group had no significant improvements in their scores 
from baseline to 4th week and 12th week.
Table-IV: Distribution of clinical improvement in IBS-SSS 
score among the study participants

*p-value was obtained by chi-square test.

Clinically meaningful improvement in the IBS-SSS scale 
is defined as a decrease of 50 points in the score. In the 
current study, it was reported that35 and 53of the study 
participants showed clinically meaningful improvement in 
IBS-SSS total score in the rifaximin group at the 4th week 
of follow-up and 12th week of follow-up visit respectively. 
In the placebo group, 3 and 26 of the study participants 
showed improvement at the 4th week and 12th week of 
follow-up visit respectively. There was a clinically high 
significant improvement in the IBS-SSS total score in 
rifaximin group compared to placebo group at 4th week 
and 12th week of follow-up (p <0.001).

 

* p-value at 4thweek between rifaximin and placebo group, 
obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-1: The changes of Total score of IBS-SSS over the 
baseline,4th week and 12th week in both groups
Overall, it was reported that the total IBS-SSS showed a 
statistically significant improvement in the rifaximin group 
in the 4th and 12th week compared to the placebo group (p 
<0.001) as the severity score decreased gradually in both 
the groups.
IBS-QOL of Irritable Bowel Syndrome-Diarrhoea:
Disease-specific QOL was assessed using the 34-item 
IBS-QOL questionnaire. This questionnaire consists of 
eight domains: interference with activities, social reactions, 
food avoidance, relationships, dysphoria, health worry, 
sexual health, and body image. All the items are negatively 
framed with the greatest response scale indicating poorer 
QOL. As per the IBS-QOL scoring manual, all items were 
reversed when scored so that as the IBS scores increase, 
QOL increases as well. All the final raw scores were 
transformed into a 0 to 100 scale. Using this scale, the 
lowest possible score (poor QOL) and highest possible 
score (best QOL) were transformed to 0 and 100, respec-
tively. Raw scores for each subscale were transformed into 
a scale of 0 to 100 and results were presented as a percent-
age of the total possible score achieved.

Table-V: Distribution of IBS-QOL scores in rifaximin  and 
placebo group at Baseline, 4th week and 12th week.

*p-value between baseline and 4th week, obtained by t-test
**p-value between baseline and 12th week, obtained by t-test

* p-value at 4th week between rifaximin and placebo 
group, obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-2: The changes of Total score of IBS-QOL over the 
baseline,4th week and 12th week in both groups.
The overall score of IBS-QOL in both groups showed 
improvement as the IBS-QOL score increased from 
baseline to 12th week. However, the improvement inthe 12th 
week was not statistically significant in the rifaximin group 
when compared to the placebo group (p>0.05).
Table-VI: Distribution of IBS-QOL score improvements 
between rifaximin and placebo group.

*p-value was obtained by chi-square test.
Adverse events were observed during the study and were 
more common in the rifaximin group than the placebo 
group. However, we did not discontinue the use of rifaxi-
min as the medication didn’t lead to any severe harmful 
outcome. Nausea and headache were the more frequent 

adverse events among the respondents of the rifaximin 
group.
Table-VII: Adverse events between Rifaximin and placebo 
group (n=126)

Discussion:
Diarrhea-predominant irritable bowel syndrome (IBS-D) is 
a common gastrointestinal disorder characterized by recur-
ring abdominal pain, bloating, and loose stools in the 
absence of structural or biochemical abnormalities10. 
Nonpharmacologic options for the treatment of IBS-D 
include psychological approaches, dietary and lifestyle 
modifications, probiotics, and fiber supplementation, 
although each has shown variable and less than optimal 
relief of IBS-D symptoms6,4. Medical treatment of IBS 
remains unsatisfactory for many patients and sufferers 
represent a considerable burden to the health service by 
consumption of medical consultations and valuable resourc-
es 3. In an attempt to alleviate symptoms, improve quality 
of life, and reduce expenditure for the condition, several 
drugs had been sought to evaluate by several clinical 
researchers. The present study aimed to assess the 
effectiveness of Rifaximin in diarrhea-predominant IBS 
patients. Rifaximin is an oral, minimally absorbed, 
broad-spectrum antimicrobial agent that targets the gastro-
intestinal tract and is associated with a low risk of clinically 
relevant bacterial antibiotic resistance15,7,5,2. Due to the lack 
of intestinal absorption, rifaximin has no systemic side 
effects and is therefore suitable for chronic use. Administra-
tion of rifaximin was shown to be effective in the short-term 
treatment of small intestinal bacterial overgrowth 17, and in 
managing intestinal gas production and related symptoms 
in open-label trials involving patients with functional 
abdominal symptoms and uncomplicated diverticular 
disease 9. This study was held among 126 diagnosed 
patients of IBS-D according to Rome IV criteria, where the 
population was divided into two groups: Placebo Group 
and Rifaximin Group and each group included 63 respon-
dents. The placebo group was treated with placebo drugs 
and the rifaximin group was treated with rifaximin. In the 
present study, the mean age of the respondents in the rifaxi-
min group was 40.1 ± 8.5(SD) years and in the placebo 
group was 40.7 ± 8.7(SD) years with more than half of the 
study population from the age group of 31-50 years (Rifaxi-

min group: 79.4% and placebo group: 76.2%), which was 
correlated with a previous study where the mean age for 
individuals in group A (Rifaximin) was 42.6±12.1 yr versus 
39.6±10.9 yr for those in group B (Placebo group) 16.
In the current study, there was a female predominance 
found between the rifaximin group (65.1%) and the placebo 
group (60.3%). A previous study also reported a majority 
percentage of females in both groups (52.4% in Rifaximin 
group and 57.4% in placebo group) 16. The symptom severi-
ty scores of abdominal pain and discomfort, bloating, bowel 
habit and affect and interference in life significantly 
decreased in the rifaximin group over the 12 weeks. At 
baseline before treatment, the scores in the patients in both 
the groups were high and not significant but as the duration 
of the treatment increased the mean scores eventually 
lowered indicating an improvement. A similar scenario was 
also observed in a study, where 124 patients with IBS-D 
were randomized to receive a placebo or rifaximin with a 
phase of three periods. By the end of phase 2, a significant 
difference in the subjective feeling of symptom relief was 
noted with 26/63 (41.3%) of patients in the rifaximin group 
reporting a decrease in the overall severity of symptoms 
versus 14/61 (22.9%) in the placebo group B( p = 
0.03).This symptomatic improvement was also maintained 
by the end of phase 3 in the rifaximin group (18/63[28.6%] 
vs 7/61 [11.5%], p = 0.02)16. In the present study, the mean 
scores of patients reporting symptoms of abdominal pain 
significantly improved at the 4th week, abdominal disten-
sion/bloating and satisfaction with bowel movements were 
significantly improved  at the 4th week and 12th week in 
the rifaximin group. Similarly, AI Sharara et al. reported in 
their observations, the scores dropped significantly in the 
rifaximin group after treatment (at the end of phase 2) to a 
mean of 104.9 ± 11.4 versus 109.8 ± 12.5 for the placebo 
group (mean 8 7.6 ± 4.72 vs 2.7 ± 1.8). The drop was 
significantly more pronounced in the rifaximin arm when 
compared to placebo (p = 0.03). A mild increase was 
observed in the symptom score at the end of phase 3 (106.4 
± 12.1 vs 111.4 ± 13.2 for the rifaximin and placebo group, 
respectively) 16. A previous study by A Rivkin et al. 
observed the role and efficacy of rifaximin in the treatment 
of IBS-D. Patients were randomized to 550 mg rifaximin by 
mouth 3times/day or placebo for 2 weeks and followed for 
a total of 3 months. The primary efficacy end point, the 
proportion of patients having adequate relief of global IBS 
symptoms for at least 2 of the 4 weeks during the primary 
follow-up period (weeks 3–6), was achieved by 9% more 
patients randomized to the rifaximin group when compared 
with placebo (40.7% vs 31.7%,p<0.001). Bloating was also 
reduced in 10.3% more patients given rifaximin (p<0.001 
vs placebo). Looking at the secondary endpoints of these 
trials, both daily abdominal pain and daily stool consistency 
scores were significantly improved by rifaximin treatment 
both over the study period(3–6 wks, p<0.001 for both 
endpoints) and the 3-month follow-up period (p=0.006 and 
p<0.001, respectively).
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Abstract
Introduction: Migration is a process of social change where an individual, alone or accompanied by others, because 
they may have different purposes especially for study, leaves one geographical area for a prolonged stay. Prolonged 
detention is seen to have impacted adversely on physical and mental health. The aim of this study was to evaluate the 
physical and psychological problems associated with the migration of foreign students compared to local ones. 
Materials and Methods: TA case-control study was conducted from March 2017 to August 2022 on the students of five 
different countries. A total of 280 students were enrolled in this study from Dhaka Dental College in Dhaka city. They 
were divided into case and control groups. To determine the physical and mental health of them, different parameters 
were used. Results: Total female-migrants were 3.24 times higher than male-migrants. Kashmir-migrants (47.14%) 
were higher whereas Bhutan-migrants (0.71%) were lowest in number. Psychological factors like depression, 
Insomnia, loneliness, and stress were more common in all migrants, particularly in the female. Physical health issues 
like diarrhea, food poisoning were common in males, however, urinary tract infection and skin problems were of 
insignificant magnitude in female-migrants. Conclusion: Migrant students’ physical and mental health is heavily 
affected by the adopted country’s environment, culture, tradition, language, food habits, and so on. The intensity of the 
psychological problem has been found to be higher among some migrant groups. Similarly, physical problems such as 
allergic reactions, respiratory diseases were the most common problems experienced by them. 
Keywords: Migration, Physical Health, Psychological Health.
Number of Tables: 03; Number of References: 14; Number of Correspondence: 02.

to a process of acculturation. A series of factors in the environment 
combined with levels of stress, the ability to deal with stress, and 
the ability to root oneself according to one’s personality traits, will 
produce either a sense of feeling isolated and alienated or a sense of 
settling down1. There is a strong relationship between climate and 
population migration. Altered climate affects human’s both 
physical and mental health2. Migrants who have been displaced 
because of any above factors, often experience long-term 
psychological consequences. Prolonged detention, especially if 
accompanied by uncertainty, also impacts adversely on physical 
and mental health, as do negative attitudes towards migrants in the 
host country 3.
Materials and Methods:
This study was a case-control study on foreign students of five different 
countries of India (Kashmir), Malaysia, Maldives, Nepal, and Bhutan, 
and on the same number of local students during their stay and study in 
Bangladesh. A face to face structured questionnaire interview was used 
to obtain the data. All 140 migrant students were enrolled in the study 
during the six-year-study time as a case group. Students of five different 
countries were divided into male and female groups. Another 140 
Bangladeshi students were taken as a control group from the same 
dental colleges in Dhaka city. The total number of male and female 
control groups was selected after counting the number of male and 
female migrants in the study having an equal number of males and 
females in both groups. Different parameters were considered to 
determine both the physical and mental health of both migrants and 
native students.  The study was conducted from March 2017 to August 
2022. SPSS version 19 was used for data analysis. 

Introduction:
Migration is considered as a process of social change 
where a person alone or accompanied by others, 
because of one or more reasons for education, 
political upheaval, economic settlement, or other 
purposes, leaves one geographical area for a 
prolonged stay or permanent settlement in another 
geographical location. This kind of process involves 
not only leaving own social networks behind but 
also includes experiencing at first a sense of loss, 
dislocation, alienation, and isolation, which will lead 

Result: 
Table I shows the number of the case and control groups 
according to country and sex. Total female-migrants were 
higher 107(76.43%) than male-migrant 33(23.57%). 
Female-migrants were 3.24 times more than male-migrants. 
Total Kashmir-migrants (47.14%) were higher in number than 
other countries whereas Bhutan-migrants (.71%) were lowest 
in number. Here the number of male 33(23.57%) and female 
107(76.43%) control group were enrolled following the 
number of case group’s male-female numbers.
Table I: Total number of case and control groups 
according to countries and sex with percentages:

Table II demonstrates that in case-group Bhutan migrants 
had relatively less psychological problems than others. 
Insomnia and loneliness were common among all migrants. 
Whereas, students from Malaysia, Maldives, and Nepal 
were affecting more with anxiety and depression. 
Female-migrants had a significant number of affecting rates 
with various psychological factors than males. On the other 
hand, a small number of Bangladeshi students were affect-
ing depression but no remarkable other findings. 
Table II: Psychological factors associated with migration:

Table III illustrates that food poisoning was common in all 
five countries both male and female migrants. Similarly, all 
countries migrants became the victim of respiratory 
problems except India. Among all countries, female-mi-
grants were more prone to urinary tract infection and skin 
diseases whereas male-migrants were affected more by 
diarrheal diseases. An allergic reaction was a common 
problem for all migrants. On the other hand, only one 

Bangladeshi student was reported with skin problem 
however all other were no remarkable health problem 
during the study. 
Table III: Physical health issues associated with migration: 

Discussion: 
Migration is a process of population movement either 
across an international border or within a country4. 
Notably, migration itself is a social determinant of physical 
and mental health that can influence and be influenced by 
other determinants. Being a migrant makes both men and 
women more vulnerable to positive or negative physical 
and mental effects of migration5. Women usually have their 
own motives including educational opportunities, family 
reunification, economic incentives. In this study 
woman-migrants, the number was 107 (76.43%) which is 
three-time more than male-migrant. Women-migrants are 
more as to escaping from gender-based discrimination 
and/or political violence and gaining more social indepen-
dence6.
Loneliness, depression, and insomnia are common among 
all groups of the migrants that I noticed in this study. 
Staying in an adopted country for a long period of time, 
leaving their loved ones is a prime factor of this which is 
responsible for anxiety and depression7.  The language 
barrier is another factor of depression with which migrants 
of Malaysia, Maldives, and Nepal are suffering more. In a 
recent study, depression has been identified as the leading 
cause of illness and disability among migrants8. High levels 
of emotional distress may cause immigrants to have more 
sleep disorder symptoms than non-immigrants9. 
Female-migrants were the major subject of the enormous 
psychological stress in the recent study. Due to the unstable 
social condition, lack of social security, some traditional 
customs, social and Religious barriers, political pressure, 
educational stress, and language barriers are some of the 
factors for female-migrant to get more psychological stress 10.
During the study, I found that migrants were suffering from 
various infectious and different health problems. Lack of 
awareness regarding common health problems which is 

related to environmental change and their preventive 
measures makes them vulnerable to endemic diseases like 
respiratory tract infections, diarrhea, worm infestations, 
high prevalence of skin diseases, and fungal infections 
among migrants11. Food poisoning and diarrhea were 
common in all countries migrants particularly males in this 
study. Among the more common infections that one can be 
infected from contaminated foods and drinks are Escherich-
ia coli infections, shigellosis or bacillary dysentery, giardia-
sis, cryptosporidiosis, another salmonellosis, cholera is 
more common12. Migrant students’ respiratory problems 
had been found in the dire condition during my study. The 
rise in respiratory diseases in Bangladeshi migrants is due 
to increasing air pollution. Dhaka has been ranked the top 
several times for ‘extremely unhealthy’ air quality which is 
causing more respiratory problems among all13. Urinary 
Tract Infection had been experienced only by the 
female-migrants in this study, and nosocomial infection is 
suspected as the main cause. The use of a common toilet 
and lack of personal hygiene are also maybe some of the 
causes of this problem 14.
Bangladeshi students were found more stable in both 
psychological and physical health conditions. It may be due 
to their stay in close contact with their family members and 
not feeling lonely or being depressed for any anxiety. Their 
loved ones are always with them to support themselves 
mentally. For staying in their environment, sufferings from 
physical problems were not so remarkable to them.
Conclusion:  
The present study suggests that there is a strong relation-
ship between migrants’ physical and mental health which is 
influenced by the adopted country’s environment, culture, 
tradition, language, food habits, and so on. The rate of 
depression, anxiety, stress, sense of alienation, and insom-
nia are higher among some migrant groups, while allergic 
reaction, respiratory diseases, gastrointestinal diseases, and 
urinary infections are the most common physical health 
problems experienced by them. A simple recommendation 
would be for the Government of Bangladesh to take respon-
sibility for the migrants in terms of making them aware of 
their health risks and to ensure preventive health measures.
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any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
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Conclusion:
In the treatment of IBS-D, rifaximin was safe and superior 
to placebo in controlling IBS symptoms of abdominal pain, 
bloating, satisfaction of bowel movements. Improvement in 
IBS-SSS was significant in rifaximin group compared to 
placebo. The quality of life domains such as the interference 
with activities, food avoidance and social reaction scores 
were significantly improved at 4th week in rifaximin group 
but there was no significant difference in the overall quality 
of life of the patients between both groups.
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side effects. A number of mechanism of actions  have  been 
proposed to account for the clinical efficacy of rifaximin in 
patients with IBS-D,including a main hypothesis that 
rifaximin alters the composition of gut microbiota 16. In 
addition to the direct antibiotic effects of rifaximin on gut 
microbiota, rifaximin impacts the function of the gut 
microbiota (i.e., metabolism,adherence and virulence) 7. 
Materials and Methods:
This quasi experimental study was conducted on patients aged 
18-55 years with IBS-D in department of Gastroenterology, 
BSMMU during the period of September, 2020 to August, 
2021. Any alternative diagnosis based on clinical history, 
examination & initial investigations with CBC with ESR, 
CRP, RBS, TSH, FT4 had been excluded from the study. 
Study population was divided equally in Rifaximin and 
placebo group. IBS symptoms were assessed by IBS- QOL 
and IBS-SSS questionnaire at baseline and during 4th and 
12th weeks of study. The collected data were analyzed by 
computer with help of SPSS version 23. Statistical analysis 
was done by using appropriate statistical tool like Chi-square 
test, Students t-test. P< 0.05 was considered significant. 
Observation and Result: 
A total of 126 patients with IBS-D patient visiting 
Gastroenterology OPD of BSMMU were enrolled in the study. 
Among them, 63 patients were allocated in the Rifaximin 
group, and 63 were in the placebo group. The results are 
described by the following tables and figures. It was observed 
that the mean age of the respondents in the rifaximin group 
were 40.1 ± 8.5(SD) years and in the placebo group were 40.7 
± 8.7(SD) years with more than half of the study population 
from the age group of 31-50 years (Rifaximin group: 79.4% 
and placebo group: 76.2%). The majority of the respondents 
with IBS-D were females in both rifaximin (65.1%) and 
placebo (60.3%) groups. The difference in age and sex 
distribution between the two groups were matched (p >0.05).
Table-I: Distribution of demographic factors among the 
rifaximin and placebo group (n=126)

*chi-square test was performed to compare between 
groups.
**Independent t-test was performed to compare between 
groups.

IBS-SSS score of the respondents with IBS-D:
The symptom severity score questionnaire consists of 5 
questions related to abdominal pain and discomfort, bowel 
movements and habits and the affects and interference of 
IBS-D in the respondent’s life. Each of the 5 questions 
generate a maximum score of 100 using prompted visual 
analogue scales, leading to a total possible score of 500.
Table-II shows the mean total scores of IBS-SSS and 
IBS-QOL at baseline for rifaximin and placebo groups. 
There was no significant difference between both groups  at 
the baseline (p > 0.05).
Table-II: Distribution of IBS-SSS and IBS-QOL scores in 
rifaximin and placebo group at baseline (n=126).

*Independent t-test was performed to compare between 
groups.
Table-III: Distribution of IBS-SSS score in rifaximin and 
placebo group at baseline, 4th week and 12th week

*p-value between baseline and 4th week, obtained by t test.
**p-value between baseline and 12th week, obtained by t test.
Overall, it was reported that the total IBS-SSS showed 
improvement in respondents of both the groups, as scores 
decreased gradually in both groups.Statistical significant 
improvements were reported in the total IBS-SSS score from 
baseline to 12th week in rifaximin group. Respondents in 
placebo group had no significant improvements in their scores 
from baseline to 4th week and 12th week.
Table-IV: Distribution of clinical improvement in IBS-SSS 
score among the study participants

*p-value was obtained by chi-square test.

Clinically meaningful improvement in the IBS-SSS scale 
is defined as a decrease of 50 points in the score. In the 
current study, it was reported that35 and 53of the study 
participants showed clinically meaningful improvement in 
IBS-SSS total score in the rifaximin group at the 4th week 
of follow-up and 12th week of follow-up visit respectively. 
In the placebo group, 3 and 26 of the study participants 
showed improvement at the 4th week and 12th week of 
follow-up visit respectively. There was a clinically high 
significant improvement in the IBS-SSS total score in 
rifaximin group compared to placebo group at 4th week 
and 12th week of follow-up (p <0.001).

 

* p-value at 4thweek between rifaximin and placebo group, 
obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-1: The changes of Total score of IBS-SSS over the 
baseline,4th week and 12th week in both groups
Overall, it was reported that the total IBS-SSS showed a 
statistically significant improvement in the rifaximin group 
in the 4th and 12th week compared to the placebo group (p 
<0.001) as the severity score decreased gradually in both 
the groups.
IBS-QOL of Irritable Bowel Syndrome-Diarrhoea:
Disease-specific QOL was assessed using the 34-item 
IBS-QOL questionnaire. This questionnaire consists of 
eight domains: interference with activities, social reactions, 
food avoidance, relationships, dysphoria, health worry, 
sexual health, and body image. All the items are negatively 
framed with the greatest response scale indicating poorer 
QOL. As per the IBS-QOL scoring manual, all items were 
reversed when scored so that as the IBS scores increase, 
QOL increases as well. All the final raw scores were 
transformed into a 0 to 100 scale. Using this scale, the 
lowest possible score (poor QOL) and highest possible 
score (best QOL) were transformed to 0 and 100, respec-
tively. Raw scores for each subscale were transformed into 
a scale of 0 to 100 and results were presented as a percent-
age of the total possible score achieved.

Table-V: Distribution of IBS-QOL scores in rifaximin  and 
placebo group at Baseline, 4th week and 12th week.

*p-value between baseline and 4th week, obtained by t-test
**p-value between baseline and 12th week, obtained by t-test

* p-value at 4th week between rifaximin and placebo 
group, obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-2: The changes of Total score of IBS-QOL over the 
baseline,4th week and 12th week in both groups.
The overall score of IBS-QOL in both groups showed 
improvement as the IBS-QOL score increased from 
baseline to 12th week. However, the improvement inthe 12th 
week was not statistically significant in the rifaximin group 
when compared to the placebo group (p>0.05).
Table-VI: Distribution of IBS-QOL score improvements 
between rifaximin and placebo group.

*p-value was obtained by chi-square test.
Adverse events were observed during the study and were 
more common in the rifaximin group than the placebo 
group. However, we did not discontinue the use of rifaxi-
min as the medication didn’t lead to any severe harmful 
outcome. Nausea and headache were the more frequent 

adverse events among the respondents of the rifaximin 
group.
Table-VII: Adverse events between Rifaximin and placebo 
group (n=126)

Discussion:
Diarrhea-predominant irritable bowel syndrome (IBS-D) is 
a common gastrointestinal disorder characterized by recur-
ring abdominal pain, bloating, and loose stools in the 
absence of structural or biochemical abnormalities10. 
Nonpharmacologic options for the treatment of IBS-D 
include psychological approaches, dietary and lifestyle 
modifications, probiotics, and fiber supplementation, 
although each has shown variable and less than optimal 
relief of IBS-D symptoms6,4. Medical treatment of IBS 
remains unsatisfactory for many patients and sufferers 
represent a considerable burden to the health service by 
consumption of medical consultations and valuable resourc-
es 3. In an attempt to alleviate symptoms, improve quality 
of life, and reduce expenditure for the condition, several 
drugs had been sought to evaluate by several clinical 
researchers. The present study aimed to assess the 
effectiveness of Rifaximin in diarrhea-predominant IBS 
patients. Rifaximin is an oral, minimally absorbed, 
broad-spectrum antimicrobial agent that targets the gastro-
intestinal tract and is associated with a low risk of clinically 
relevant bacterial antibiotic resistance15,7,5,2. Due to the lack 
of intestinal absorption, rifaximin has no systemic side 
effects and is therefore suitable for chronic use. Administra-
tion of rifaximin was shown to be effective in the short-term 
treatment of small intestinal bacterial overgrowth 17, and in 
managing intestinal gas production and related symptoms 
in open-label trials involving patients with functional 
abdominal symptoms and uncomplicated diverticular 
disease 9. This study was held among 126 diagnosed 
patients of IBS-D according to Rome IV criteria, where the 
population was divided into two groups: Placebo Group 
and Rifaximin Group and each group included 63 respon-
dents. The placebo group was treated with placebo drugs 
and the rifaximin group was treated with rifaximin. In the 
present study, the mean age of the respondents in the rifaxi-
min group was 40.1 ± 8.5(SD) years and in the placebo 
group was 40.7 ± 8.7(SD) years with more than half of the 
study population from the age group of 31-50 years (Rifaxi-

min group: 79.4% and placebo group: 76.2%), which was 
correlated with a previous study where the mean age for 
individuals in group A (Rifaximin) was 42.6±12.1 yr versus 
39.6±10.9 yr for those in group B (Placebo group) 16.
In the current study, there was a female predominance 
found between the rifaximin group (65.1%) and the placebo 
group (60.3%). A previous study also reported a majority 
percentage of females in both groups (52.4% in Rifaximin 
group and 57.4% in placebo group) 16. The symptom severi-
ty scores of abdominal pain and discomfort, bloating, bowel 
habit and affect and interference in life significantly 
decreased in the rifaximin group over the 12 weeks. At 
baseline before treatment, the scores in the patients in both 
the groups were high and not significant but as the duration 
of the treatment increased the mean scores eventually 
lowered indicating an improvement. A similar scenario was 
also observed in a study, where 124 patients with IBS-D 
were randomized to receive a placebo or rifaximin with a 
phase of three periods. By the end of phase 2, a significant 
difference in the subjective feeling of symptom relief was 
noted with 26/63 (41.3%) of patients in the rifaximin group 
reporting a decrease in the overall severity of symptoms 
versus 14/61 (22.9%) in the placebo group B( p = 
0.03).This symptomatic improvement was also maintained 
by the end of phase 3 in the rifaximin group (18/63[28.6%] 
vs 7/61 [11.5%], p = 0.02)16. In the present study, the mean 
scores of patients reporting symptoms of abdominal pain 
significantly improved at the 4th week, abdominal disten-
sion/bloating and satisfaction with bowel movements were 
significantly improved  at the 4th week and 12th week in 
the rifaximin group. Similarly, AI Sharara et al. reported in 
their observations, the scores dropped significantly in the 
rifaximin group after treatment (at the end of phase 2) to a 
mean of 104.9 ± 11.4 versus 109.8 ± 12.5 for the placebo 
group (mean 8 7.6 ± 4.72 vs 2.7 ± 1.8). The drop was 
significantly more pronounced in the rifaximin arm when 
compared to placebo (p = 0.03). A mild increase was 
observed in the symptom score at the end of phase 3 (106.4 
± 12.1 vs 111.4 ± 13.2 for the rifaximin and placebo group, 
respectively) 16. A previous study by A Rivkin et al. 
observed the role and efficacy of rifaximin in the treatment 
of IBS-D. Patients were randomized to 550 mg rifaximin by 
mouth 3times/day or placebo for 2 weeks and followed for 
a total of 3 months. The primary efficacy end point, the 
proportion of patients having adequate relief of global IBS 
symptoms for at least 2 of the 4 weeks during the primary 
follow-up period (weeks 3–6), was achieved by 9% more 
patients randomized to the rifaximin group when compared 
with placebo (40.7% vs 31.7%,p<0.001). Bloating was also 
reduced in 10.3% more patients given rifaximin (p<0.001 
vs placebo). Looking at the secondary endpoints of these 
trials, both daily abdominal pain and daily stool consistency 
scores were significantly improved by rifaximin treatment 
both over the study period(3–6 wks, p<0.001 for both 
endpoints) and the 3-month follow-up period (p=0.006 and 
p<0.001, respectively).
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Result: 
Table I shows the number of the case and control groups 
according to country and sex. Total female-migrants were 
higher 107(76.43%) than male-migrant 33(23.57%). 
Female-migrants were 3.24 times more than male-migrants. 
Total Kashmir-migrants (47.14%) were higher in number than 
other countries whereas Bhutan-migrants (.71%) were lowest 
in number. Here the number of male 33(23.57%) and female 
107(76.43%) control group were enrolled following the 
number of case group’s male-female numbers.
Table I: Total number of case and control groups 
according to countries and sex with percentages:

Table II demonstrates that in case-group Bhutan migrants 
had relatively less psychological problems than others. 
Insomnia and loneliness were common among all migrants. 
Whereas, students from Malaysia, Maldives, and Nepal 
were affecting more with anxiety and depression. 
Female-migrants had a significant number of affecting rates 
with various psychological factors than males. On the other 
hand, a small number of Bangladeshi students were affect-
ing depression but no remarkable other findings. 
Table II: Psychological factors associated with migration:

Table III illustrates that food poisoning was common in all 
five countries both male and female migrants. Similarly, all 
countries migrants became the victim of respiratory 
problems except India. Among all countries, female-mi-
grants were more prone to urinary tract infection and skin 
diseases whereas male-migrants were affected more by 
diarrheal diseases. An allergic reaction was a common 
problem for all migrants. On the other hand, only one 

Bangladeshi student was reported with skin problem 
however all other were no remarkable health problem 
during the study. 
Table III: Physical health issues associated with migration: 

Discussion: 
Migration is a process of population movement either 
across an international border or within a country4. 
Notably, migration itself is a social determinant of physical 
and mental health that can influence and be influenced by 
other determinants. Being a migrant makes both men and 
women more vulnerable to positive or negative physical 
and mental effects of migration5. Women usually have their 
own motives including educational opportunities, family 
reunification, economic incentives. In this study 
woman-migrants, the number was 107 (76.43%) which is 
three-time more than male-migrant. Women-migrants are 
more as to escaping from gender-based discrimination 
and/or political violence and gaining more social indepen-
dence6.
Loneliness, depression, and insomnia are common among 
all groups of the migrants that I noticed in this study. 
Staying in an adopted country for a long period of time, 
leaving their loved ones is a prime factor of this which is 
responsible for anxiety and depression7.  The language 
barrier is another factor of depression with which migrants 
of Malaysia, Maldives, and Nepal are suffering more. In a 
recent study, depression has been identified as the leading 
cause of illness and disability among migrants8. High levels 
of emotional distress may cause immigrants to have more 
sleep disorder symptoms than non-immigrants9. 
Female-migrants were the major subject of the enormous 
psychological stress in the recent study. Due to the unstable 
social condition, lack of social security, some traditional 
customs, social and Religious barriers, political pressure, 
educational stress, and language barriers are some of the 
factors for female-migrant to get more psychological stress 10.
During the study, I found that migrants were suffering from 
various infectious and different health problems. Lack of 
awareness regarding common health problems which is 

related to environmental change and their preventive 
measures makes them vulnerable to endemic diseases like 
respiratory tract infections, diarrhea, worm infestations, 
high prevalence of skin diseases, and fungal infections 
among migrants11. Food poisoning and diarrhea were 
common in all countries migrants particularly males in this 
study. Among the more common infections that one can be 
infected from contaminated foods and drinks are Escherich-
ia coli infections, shigellosis or bacillary dysentery, giardia-
sis, cryptosporidiosis, another salmonellosis, cholera is 
more common12. Migrant students’ respiratory problems 
had been found in the dire condition during my study. The 
rise in respiratory diseases in Bangladeshi migrants is due 
to increasing air pollution. Dhaka has been ranked the top 
several times for ‘extremely unhealthy’ air quality which is 
causing more respiratory problems among all13. Urinary 
Tract Infection had been experienced only by the 
female-migrants in this study, and nosocomial infection is 
suspected as the main cause. The use of a common toilet 
and lack of personal hygiene are also maybe some of the 
causes of this problem 14.
Bangladeshi students were found more stable in both 
psychological and physical health conditions. It may be due 
to their stay in close contact with their family members and 
not feeling lonely or being depressed for any anxiety. Their 
loved ones are always with them to support themselves 
mentally. For staying in their environment, sufferings from 
physical problems were not so remarkable to them.
Conclusion:  
The present study suggests that there is a strong relation-
ship between migrants’ physical and mental health which is 
influenced by the adopted country’s environment, culture, 
tradition, language, food habits, and so on. The rate of 
depression, anxiety, stress, sense of alienation, and insom-
nia are higher among some migrant groups, while allergic 
reaction, respiratory diseases, gastrointestinal diseases, and 
urinary infections are the most common physical health 
problems experienced by them. A simple recommendation 
would be for the Government of Bangladesh to take respon-
sibility for the migrants in terms of making them aware of 
their health risks and to ensure preventive health measures.
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Case group (140)  The control group (140) 

Country Sex with number
and percentage (%)

 Country-wise total
number  and percentage Bangladeshi 

students 
Total number and 

percentage (%) 

Bhutan Male  1 (.71%) 

4(2.86%) 

Male 33(23.57%) 

Female 3 (2.14%) 

India
Kashmir

  Male 17 (12.14%) 

66(47.14%) 

Female 49 (35%) 

Maldives Male 4 (2.86%) 

23(16.43%) 

Female 19 (13.58%) 

Female 107( 76.43%)
 

 
Malaysia Male 2 (1.42%) 

17(12.14%)  

Female 15 (10.72%) 

Nepal Male 9 (6.43%) 

30(21.43%) 

Female 21 (15%) 

Total migrant male students 33 (23.57%)   

Total migrant female students 107(76.43%) 

 

Factors  Case group with the number of mirrants Control group
with the
number

 

 

 Bhutan (4)  India
(Kashmir)

 

(66)
 Malaysia (23)  Maldives (17)  Nepal (30)  Bangladesh

(140)
 

 

 Male 
(1) 

Female 
(3) 

Male 
(17) 

Female 
(49) 

Male 
(4) 

Female 
(19) 

Male 

(2) 
Female 

(15) 
Male 

(9) 
Female 

(21) 
Male 

(33) 
Female 

(107) 

Anxiety  - - - - 2 8 1 9 3 15 - - 

Depression  - - - - 2 9 - 11 - 17 4 6 

Insomnia  - 1 13 (19.
70)

 31 1 11 1 10 2 13 - 2 
Loneliness  

1 - 12 (18.
18)

 38 3 17 2 14 8 20 - - 

Stress  - - - - - 4 2 8 4 17 - - 

 

Diseases  

Case group with the number of mirrants 
 

Bhutan (4) India
(Kashmir) 

(66)
 

Malaysia
(23)

 Maldives
(17)

 Nepal (30) Bangladesh
(140) 

Mal
e (1) 

Femal
e (3) 

Male 
(17) 

Femal
e (49)

 
Mal
e (4) 

Femal
e (19)

 Mal
e (2)

 Femal
e (15)

 Mal
e (9)

 Femal
e (21)

 
Male 
(33) 

Female 
(107) 

Allergic 
reaction 

- - 4 21 - 4 1 4 3 6 - - 

Diarrhea  - - 5 - 2 - - - 5 7 - - 

Food 
poisoning 

- 1 6 17 2 8 - 5 4 11 - - 

Respirator
y problem 

- - 5 19 1 6 1 3 5 5 - - 

Skin 
diseases 

- - 12 30 - 9 - 11 - 4 - 1 

Urinary 
tract 
infection 

- - - 9 - 7 - 6 - 9 - - 

 

Control group
with the
number

any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
Conflict of Interest: None.
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Conclusion:
In the treatment of IBS-D, rifaximin was safe and superior 
to placebo in controlling IBS symptoms of abdominal pain, 
bloating, satisfaction of bowel movements. Improvement in 
IBS-SSS was significant in rifaximin group compared to 
placebo. The quality of life domains such as the interference 
with activities, food avoidance and social reaction scores 
were significantly improved at 4th week in rifaximin group 
but there was no significant difference in the overall quality 
of life of the patients between both groups.
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side effects. A number of mechanism of actions  have  been 
proposed to account for the clinical efficacy of rifaximin in 
patients with IBS-D,including a main hypothesis that 
rifaximin alters the composition of gut microbiota 16. In 
addition to the direct antibiotic effects of rifaximin on gut 
microbiota, rifaximin impacts the function of the gut 
microbiota (i.e., metabolism,adherence and virulence) 7. 
Materials and Methods:
This quasi experimental study was conducted on patients aged 
18-55 years with IBS-D in department of Gastroenterology, 
BSMMU during the period of September, 2020 to August, 
2021. Any alternative diagnosis based on clinical history, 
examination & initial investigations with CBC with ESR, 
CRP, RBS, TSH, FT4 had been excluded from the study. 
Study population was divided equally in Rifaximin and 
placebo group. IBS symptoms were assessed by IBS- QOL 
and IBS-SSS questionnaire at baseline and during 4th and 
12th weeks of study. The collected data were analyzed by 
computer with help of SPSS version 23. Statistical analysis 
was done by using appropriate statistical tool like Chi-square 
test, Students t-test. P< 0.05 was considered significant. 
Observation and Result: 
A total of 126 patients with IBS-D patient visiting 
Gastroenterology OPD of BSMMU were enrolled in the study. 
Among them, 63 patients were allocated in the Rifaximin 
group, and 63 were in the placebo group. The results are 
described by the following tables and figures. It was observed 
that the mean age of the respondents in the rifaximin group 
were 40.1 ± 8.5(SD) years and in the placebo group were 40.7 
± 8.7(SD) years with more than half of the study population 
from the age group of 31-50 years (Rifaximin group: 79.4% 
and placebo group: 76.2%). The majority of the respondents 
with IBS-D were females in both rifaximin (65.1%) and 
placebo (60.3%) groups. The difference in age and sex 
distribution between the two groups were matched (p >0.05).
Table-I: Distribution of demographic factors among the 
rifaximin and placebo group (n=126)

*chi-square test was performed to compare between 
groups.
**Independent t-test was performed to compare between 
groups.

IBS-SSS score of the respondents with IBS-D:
The symptom severity score questionnaire consists of 5 
questions related to abdominal pain and discomfort, bowel 
movements and habits and the affects and interference of 
IBS-D in the respondent’s life. Each of the 5 questions 
generate a maximum score of 100 using prompted visual 
analogue scales, leading to a total possible score of 500.
Table-II shows the mean total scores of IBS-SSS and 
IBS-QOL at baseline for rifaximin and placebo groups. 
There was no significant difference between both groups  at 
the baseline (p > 0.05).
Table-II: Distribution of IBS-SSS and IBS-QOL scores in 
rifaximin and placebo group at baseline (n=126).

*Independent t-test was performed to compare between 
groups.
Table-III: Distribution of IBS-SSS score in rifaximin and 
placebo group at baseline, 4th week and 12th week

*p-value between baseline and 4th week, obtained by t test.
**p-value between baseline and 12th week, obtained by t test.
Overall, it was reported that the total IBS-SSS showed 
improvement in respondents of both the groups, as scores 
decreased gradually in both groups.Statistical significant 
improvements were reported in the total IBS-SSS score from 
baseline to 12th week in rifaximin group. Respondents in 
placebo group had no significant improvements in their scores 
from baseline to 4th week and 12th week.
Table-IV: Distribution of clinical improvement in IBS-SSS 
score among the study participants

*p-value was obtained by chi-square test.

Clinically meaningful improvement in the IBS-SSS scale 
is defined as a decrease of 50 points in the score. In the 
current study, it was reported that35 and 53of the study 
participants showed clinically meaningful improvement in 
IBS-SSS total score in the rifaximin group at the 4th week 
of follow-up and 12th week of follow-up visit respectively. 
In the placebo group, 3 and 26 of the study participants 
showed improvement at the 4th week and 12th week of 
follow-up visit respectively. There was a clinically high 
significant improvement in the IBS-SSS total score in 
rifaximin group compared to placebo group at 4th week 
and 12th week of follow-up (p <0.001).

 

* p-value at 4thweek between rifaximin and placebo group, 
obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-1: The changes of Total score of IBS-SSS over the 
baseline,4th week and 12th week in both groups
Overall, it was reported that the total IBS-SSS showed a 
statistically significant improvement in the rifaximin group 
in the 4th and 12th week compared to the placebo group (p 
<0.001) as the severity score decreased gradually in both 
the groups.
IBS-QOL of Irritable Bowel Syndrome-Diarrhoea:
Disease-specific QOL was assessed using the 34-item 
IBS-QOL questionnaire. This questionnaire consists of 
eight domains: interference with activities, social reactions, 
food avoidance, relationships, dysphoria, health worry, 
sexual health, and body image. All the items are negatively 
framed with the greatest response scale indicating poorer 
QOL. As per the IBS-QOL scoring manual, all items were 
reversed when scored so that as the IBS scores increase, 
QOL increases as well. All the final raw scores were 
transformed into a 0 to 100 scale. Using this scale, the 
lowest possible score (poor QOL) and highest possible 
score (best QOL) were transformed to 0 and 100, respec-
tively. Raw scores for each subscale were transformed into 
a scale of 0 to 100 and results were presented as a percent-
age of the total possible score achieved.

Table-V: Distribution of IBS-QOL scores in rifaximin  and 
placebo group at Baseline, 4th week and 12th week.

*p-value between baseline and 4th week, obtained by t-test
**p-value between baseline and 12th week, obtained by t-test

* p-value at 4th week between rifaximin and placebo 
group, obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-2: The changes of Total score of IBS-QOL over the 
baseline,4th week and 12th week in both groups.
The overall score of IBS-QOL in both groups showed 
improvement as the IBS-QOL score increased from 
baseline to 12th week. However, the improvement inthe 12th 
week was not statistically significant in the rifaximin group 
when compared to the placebo group (p>0.05).
Table-VI: Distribution of IBS-QOL score improvements 
between rifaximin and placebo group.

*p-value was obtained by chi-square test.
Adverse events were observed during the study and were 
more common in the rifaximin group than the placebo 
group. However, we did not discontinue the use of rifaxi-
min as the medication didn’t lead to any severe harmful 
outcome. Nausea and headache were the more frequent 

adverse events among the respondents of the rifaximin 
group.
Table-VII: Adverse events between Rifaximin and placebo 
group (n=126)

Discussion:
Diarrhea-predominant irritable bowel syndrome (IBS-D) is 
a common gastrointestinal disorder characterized by recur-
ring abdominal pain, bloating, and loose stools in the 
absence of structural or biochemical abnormalities10. 
Nonpharmacologic options for the treatment of IBS-D 
include psychological approaches, dietary and lifestyle 
modifications, probiotics, and fiber supplementation, 
although each has shown variable and less than optimal 
relief of IBS-D symptoms6,4. Medical treatment of IBS 
remains unsatisfactory for many patients and sufferers 
represent a considerable burden to the health service by 
consumption of medical consultations and valuable resourc-
es 3. In an attempt to alleviate symptoms, improve quality 
of life, and reduce expenditure for the condition, several 
drugs had been sought to evaluate by several clinical 
researchers. The present study aimed to assess the 
effectiveness of Rifaximin in diarrhea-predominant IBS 
patients. Rifaximin is an oral, minimally absorbed, 
broad-spectrum antimicrobial agent that targets the gastro-
intestinal tract and is associated with a low risk of clinically 
relevant bacterial antibiotic resistance15,7,5,2. Due to the lack 
of intestinal absorption, rifaximin has no systemic side 
effects and is therefore suitable for chronic use. Administra-
tion of rifaximin was shown to be effective in the short-term 
treatment of small intestinal bacterial overgrowth 17, and in 
managing intestinal gas production and related symptoms 
in open-label trials involving patients with functional 
abdominal symptoms and uncomplicated diverticular 
disease 9. This study was held among 126 diagnosed 
patients of IBS-D according to Rome IV criteria, where the 
population was divided into two groups: Placebo Group 
and Rifaximin Group and each group included 63 respon-
dents. The placebo group was treated with placebo drugs 
and the rifaximin group was treated with rifaximin. In the 
present study, the mean age of the respondents in the rifaxi-
min group was 40.1 ± 8.5(SD) years and in the placebo 
group was 40.7 ± 8.7(SD) years with more than half of the 
study population from the age group of 31-50 years (Rifaxi-

min group: 79.4% and placebo group: 76.2%), which was 
correlated with a previous study where the mean age for 
individuals in group A (Rifaximin) was 42.6±12.1 yr versus 
39.6±10.9 yr for those in group B (Placebo group) 16.
In the current study, there was a female predominance 
found between the rifaximin group (65.1%) and the placebo 
group (60.3%). A previous study also reported a majority 
percentage of females in both groups (52.4% in Rifaximin 
group and 57.4% in placebo group) 16. The symptom severi-
ty scores of abdominal pain and discomfort, bloating, bowel 
habit and affect and interference in life significantly 
decreased in the rifaximin group over the 12 weeks. At 
baseline before treatment, the scores in the patients in both 
the groups were high and not significant but as the duration 
of the treatment increased the mean scores eventually 
lowered indicating an improvement. A similar scenario was 
also observed in a study, where 124 patients with IBS-D 
were randomized to receive a placebo or rifaximin with a 
phase of three periods. By the end of phase 2, a significant 
difference in the subjective feeling of symptom relief was 
noted with 26/63 (41.3%) of patients in the rifaximin group 
reporting a decrease in the overall severity of symptoms 
versus 14/61 (22.9%) in the placebo group B( p = 
0.03).This symptomatic improvement was also maintained 
by the end of phase 3 in the rifaximin group (18/63[28.6%] 
vs 7/61 [11.5%], p = 0.02)16. In the present study, the mean 
scores of patients reporting symptoms of abdominal pain 
significantly improved at the 4th week, abdominal disten-
sion/bloating and satisfaction with bowel movements were 
significantly improved  at the 4th week and 12th week in 
the rifaximin group. Similarly, AI Sharara et al. reported in 
their observations, the scores dropped significantly in the 
rifaximin group after treatment (at the end of phase 2) to a 
mean of 104.9 ± 11.4 versus 109.8 ± 12.5 for the placebo 
group (mean 8 7.6 ± 4.72 vs 2.7 ± 1.8). The drop was 
significantly more pronounced in the rifaximin arm when 
compared to placebo (p = 0.03). A mild increase was 
observed in the symptom score at the end of phase 3 (106.4 
± 12.1 vs 111.4 ± 13.2 for the rifaximin and placebo group, 
respectively) 16. A previous study by A Rivkin et al. 
observed the role and efficacy of rifaximin in the treatment 
of IBS-D. Patients were randomized to 550 mg rifaximin by 
mouth 3times/day or placebo for 2 weeks and followed for 
a total of 3 months. The primary efficacy end point, the 
proportion of patients having adequate relief of global IBS 
symptoms for at least 2 of the 4 weeks during the primary 
follow-up period (weeks 3–6), was achieved by 9% more 
patients randomized to the rifaximin group when compared 
with placebo (40.7% vs 31.7%,p<0.001). Bloating was also 
reduced in 10.3% more patients given rifaximin (p<0.001 
vs placebo). Looking at the secondary endpoints of these 
trials, both daily abdominal pain and daily stool consistency 
scores were significantly improved by rifaximin treatment 
both over the study period(3–6 wks, p<0.001 for both 
endpoints) and the 3-month follow-up period (p=0.006 and 
p<0.001, respectively).
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Result: 
Table I shows the number of the case and control groups 
according to country and sex. Total female-migrants were 
higher 107(76.43%) than male-migrant 33(23.57%). 
Female-migrants were 3.24 times more than male-migrants. 
Total Kashmir-migrants (47.14%) were higher in number than 
other countries whereas Bhutan-migrants (.71%) were lowest 
in number. Here the number of male 33(23.57%) and female 
107(76.43%) control group were enrolled following the 
number of case group’s male-female numbers.
Table I: Total number of case and control groups 
according to countries and sex with percentages:

Table II demonstrates that in case-group Bhutan migrants 
had relatively less psychological problems than others. 
Insomnia and loneliness were common among all migrants. 
Whereas, students from Malaysia, Maldives, and Nepal 
were affecting more with anxiety and depression. 
Female-migrants had a significant number of affecting rates 
with various psychological factors than males. On the other 
hand, a small number of Bangladeshi students were affect-
ing depression but no remarkable other findings. 
Table II: Psychological factors associated with migration:

Table III illustrates that food poisoning was common in all 
five countries both male and female migrants. Similarly, all 
countries migrants became the victim of respiratory 
problems except India. Among all countries, female-mi-
grants were more prone to urinary tract infection and skin 
diseases whereas male-migrants were affected more by 
diarrheal diseases. An allergic reaction was a common 
problem for all migrants. On the other hand, only one 

Bangladeshi student was reported with skin problem 
however all other were no remarkable health problem 
during the study. 
Table III: Physical health issues associated with migration: 

Discussion: 
Migration is a process of population movement either 
across an international border or within a country4. 
Notably, migration itself is a social determinant of physical 
and mental health that can influence and be influenced by 
other determinants. Being a migrant makes both men and 
women more vulnerable to positive or negative physical 
and mental effects of migration5. Women usually have their 
own motives including educational opportunities, family 
reunification, economic incentives. In this study 
woman-migrants, the number was 107 (76.43%) which is 
three-time more than male-migrant. Women-migrants are 
more as to escaping from gender-based discrimination 
and/or political violence and gaining more social indepen-
dence6.
Loneliness, depression, and insomnia are common among 
all groups of the migrants that I noticed in this study. 
Staying in an adopted country for a long period of time, 
leaving their loved ones is a prime factor of this which is 
responsible for anxiety and depression7.  The language 
barrier is another factor of depression with which migrants 
of Malaysia, Maldives, and Nepal are suffering more. In a 
recent study, depression has been identified as the leading 
cause of illness and disability among migrants8. High levels 
of emotional distress may cause immigrants to have more 
sleep disorder symptoms than non-immigrants9. 
Female-migrants were the major subject of the enormous 
psychological stress in the recent study. Due to the unstable 
social condition, lack of social security, some traditional 
customs, social and Religious barriers, political pressure, 
educational stress, and language barriers are some of the 
factors for female-migrant to get more psychological stress 10.
During the study, I found that migrants were suffering from 
various infectious and different health problems. Lack of 
awareness regarding common health problems which is 

related to environmental change and their preventive 
measures makes them vulnerable to endemic diseases like 
respiratory tract infections, diarrhea, worm infestations, 
high prevalence of skin diseases, and fungal infections 
among migrants11. Food poisoning and diarrhea were 
common in all countries migrants particularly males in this 
study. Among the more common infections that one can be 
infected from contaminated foods and drinks are Escherich-
ia coli infections, shigellosis or bacillary dysentery, giardia-
sis, cryptosporidiosis, another salmonellosis, cholera is 
more common12. Migrant students’ respiratory problems 
had been found in the dire condition during my study. The 
rise in respiratory diseases in Bangladeshi migrants is due 
to increasing air pollution. Dhaka has been ranked the top 
several times for ‘extremely unhealthy’ air quality which is 
causing more respiratory problems among all13. Urinary 
Tract Infection had been experienced only by the 
female-migrants in this study, and nosocomial infection is 
suspected as the main cause. The use of a common toilet 
and lack of personal hygiene are also maybe some of the 
causes of this problem 14.
Bangladeshi students were found more stable in both 
psychological and physical health conditions. It may be due 
to their stay in close contact with their family members and 
not feeling lonely or being depressed for any anxiety. Their 
loved ones are always with them to support themselves 
mentally. For staying in their environment, sufferings from 
physical problems were not so remarkable to them.
Conclusion:  
The present study suggests that there is a strong relation-
ship between migrants’ physical and mental health which is 
influenced by the adopted country’s environment, culture, 
tradition, language, food habits, and so on. The rate of 
depression, anxiety, stress, sense of alienation, and insom-
nia are higher among some migrant groups, while allergic 
reaction, respiratory diseases, gastrointestinal diseases, and 
urinary infections are the most common physical health 
problems experienced by them. A simple recommendation 
would be for the Government of Bangladesh to take respon-
sibility for the migrants in terms of making them aware of 
their health risks and to ensure preventive health measures.
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any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
Conflict of Interest: None.
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