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Abbreviations: BADAS, bangladesh diabetes samity; BMI, 
body mass index; BP, blood pressure; DBP, diastolic blood pressure; 
IFG, impaired fasting glucose; NFG, normal fasting glucose; SBP, 
systolic blood pressure; T2DM, type2 diabetes mellitus; SD, standard 
deviation; UC, union council; WHO, world health organization; 
WHR, waist to hip ratio; WHTR, waist to height ratio; CI, confidence 
interval

Introduction
Of the highly alarming trend of non-communicable diseases 

(NCD), type 2 diabetes mellitus (T2DM) is common throughout the 
world and particularly in the south-east Asian region.1 In the year 2000, 
171million were estimated having diabetes. This number is increasing 
and projected to 366million by 2030. It is also estimated that most 
significant increase will occur in developing countries.1 T2DM affects 
elderly people in the developed countries, whereas, in the developing 
and least developing countries, more and more younger people are 
affected.2 In Bangladesh also we have the same experience.3 Rising 
prevalence of T2DM has been found in the native population of 
both rural and urban areas.4‒7 There were studies conducted to assess 
diabetes prevalence in the indigenous people8,9 and in the childhood 
population.10 Interestingly, there was no study in the coastal area 
though Bangladesh has a large population in coastal area encircled by 
the Bay of Bengal. These people maintain their livelihood on fishing 
and agriculture facing disaster like cyclone, tidal waves and floods 

causing hundreds of deaths and injuries several times a year. Their 
farming land remained inundated by saline water for weeks or even 
months rendering them a difficult living environment. Considering 
the hard and strange lifestyle of a vast coastal population this study 
was undertaken to determine the prevalence of diabetes and the risks 
related to diabetes. 

Subjects and methods
The study protocol was submitted to and approved by the Ethical 

Review Committee of the Bangladesh Diabetes Association (BADAS). 
The study was conducted at 32 different geographical sites in different 
coastal communities in coastal districts of Barisal, Borguna, Vola, 
Pirojpur, Potuakhali and Jhalukathi.10 The community participation 
was made possible by involving the elected members of the local 
government body of Union Councils (UC) and social and religious 
leaders. The teachers and students of sixteen secondary schools, five 
primary schools, five Madrasahs (religious schools) volunteered. In 
addition, four UCs and two colleges took part in the study. The study 
began discussing local leaders, the teachers and the students about 
the proposed study. They were informed about the objectives and the 
procedural details of the investigations. They helped preparing the 
list of the eligible (=>18y) participants. Informed consent was taken 
from those who agreed to participate. They were advised to attend a 
specified venue in the next morning with an overnight fast. According 
to the list each participant was interviewed about occupation, 
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Abstract

Background and aims: A substantial number of studies estimated the prevalence of dia-
betes in different ethnic groups and geographical sites in Bangladesh. There was no such 
report on the coastal population. This study addressed the prevalence of diabetes and to 
determine the diabetes related risks among the coastal people.

Methods: This study was conducted in six coastal districts (Barisal, Borguna, Vola, Piro-
jpur, Potuakhali and Jhalukathi) at 32 different coastal communities. All people over 18y 
were considered eligible. Social, clinical and family history was taken. Heights, weight, 
waist- and hip-girth were measured. Resting blood pressure was recorded. Fasting blood 
glucose and lipids were assessed.

Results: The crude prevalence of T2DM of both sexes was 8.8% (95% CI, 8.15–9.45) 
and IFG was 10.0% (95% CI 9.31–10.69). Compared with the poor the middle (OR=1.36, 
CI, 1.18–1.57) and the rich classes (OR=1.80, CI, 1.50–2.16) had excess risk for diabe-
tes. The participants with known family history of diabetes had higher risk (OR=2.90, CI, 
2.54–3.31) than those with negative or unknown history. Based on logistic regressions of 
different models, irrespective of sex, higher social class of known diabetic family and hi-
gher quartiles of age, BMI, WHR and WHtR were proved to be the independent risk factors 
for diabetes. 

Conclusions: The coastal population showed higher prevalence than the Bangladeshi rural 
and indigenous people. The rich social class, family history of diabetes and advancing age 
were the independent risk factors for developing diabetes. Both general and central obesity 
were found to have equal risk. Further study may be undertaken to confirm our study 
findings and to determine other unexplored risks like less physical activities, unhealthy 
dietary habit or psychosocial stress rendering the coastal people more susceptible to 
metabolic disorder and diabetes.
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education, income, illness (present or past), medication and family-
history of diabetes, hypertension (HTN), stroke and coronary heart 
diseases (CHD). 

Measurements of height, weight, and waist- and hip-girth 
were taken with light clothes and without shoes. The weighing 
tools were calibrated daily by known standard weight. Blood 
pressure was taken after 10min rest with standard cuffs, fitted with 
mercury sphygmomanometer. Taking an aseptic measure five ml of 
fasting blood sample was collected for estimation of fasting blood 
glucose (FBG mmol/l) and lipids (mg/dl), total cholesterol [t-chol], 
triglycerides [TG], low-density lipoprotein [LDL], high-density 
lipoproteins [HDL]. These collected samples were transported in an 
iced box and refrigerated. Finally, biochemical tests were carried out 
in BIRDEM central Lab. Plasma glucose was measured by glucose 
oxidase-peroxidase method using Technicon M-II auto-analyzer. To 
reduce the cost, a randomized sample was drawn (n=225) for the 
estimation of Chol, TG and HDL by auto-analyzer (Hitachi-704) using 
enzymatic method. The coefficient of variation (CV) was allowed 
≤5%. We used WHO diagnostic criteria (1999) for IFG and T2DM.11 
The cut-offs of NFG, IFG and T2DM diabetes were taken <5.6, 5.6–
6.9 and ≥7.0mmol/l, respectively. We categorized hyperglycemia as 
abnormal fasting glucose (AFG=IFG+T2DM)) when fasting blood 
glucose level exceeded 5.6mmol/l. Body mass index was calculated 
(BMI=weight in kg/height in met sq). Waist-to-hip (WHR) and waist-
to-height (WHtR) ratios were measured for the assessment of central 
obesity. 

Statistical analyses

The comparisons of characteristics (mean with standard deviation) 
were shown between men and women; and between subjects with and 
without hyperglycemia (AFG). The prevalence rates according to sex, 
social class and family history were given in percentages with 95% 
confidence interval (95% CI). The Chi-sq test estimated the association 
of AFG with age, sex, social class and obesity. Logistic regression 
estimated the effect of risk factors (sex, age, social class, BMI, WHR 
and WHtR) in different models with different combinations taking 
AFG as a dependent variable. Family history of diabetes was also 
included in the models. The quantitative variables (age, BMI, WHR, 
WHtR) were transformed into quartiles (Q1, Q2, Q3, Q4) and entered 
in the regression analyses where the Q1 was taken as a reference 
category. All statistical tests were considered significant at a level of 
≤5%. SPSS version 20.0 was used.

Results
A total of 8500 were enlisted. Of them, 7096 (m/f =2650/4446) 

participated in the study. The response rate was 83.4%. The 
comparisons of biophysical characteristics between men and women 
were shown in Table 1. The men had significantly higher height, 
weight, waist-girth, WHR, SBP, DBP, FBG (for all p<0.001) and 
TG (p=0.02); whereas, the women had significantly higher BMI 
(p<0.001), T-Chol (p=0.02), HDL (p=0.01) and LDL (p=0.003). 
Again, these characteristics were compared between subjects with 
FBG <5.6 (NFG) and FBG ≥5.6mmol/l (AFG) in Table 2. The AFG 
group had significantly higher age, BMI, WHR, WHtR, SBP, DBP and 
FBG (for all p<0.001); whereas, there was no significant difference 
in lipid variables though LDL was found significantly higher in the 
NFG group (p<0.05). The prevalence rates [with 95%CI] of T2DM 
and IFG are shown according to sex, social class and family history 
of diabetes (Table 3). The crude prevalence of T2DM both sexes was 

8.8% [8.15-9.45]. For the males, it was 11.3% [9.92-12.28] and for 
the females it was 7.4% [6.64-8.16]. The prevalence of IFG of both 
sexes was 10.0%[9.31-10.69]. The prevalence of IFG in males was 
11.2%[10.01-12.39] and that of females was 9.3%[8.46-10.14].

Thus, the prevalence of abnormal fasting glucose 
(AFG=T2DM+IFG: FBG>5.6mmol/l) was 19.1%(95% CI 18.17 
-20.03). The prevalence of AFG in male participants was 22.7%[21.07-
24.33] and in female was 16.9%[15.78–18.02] (not shown in the 
table). Compared with female participants the males had significantly 
higher prevalence of IFG, T2DM and also AFG. Regarding social 
class, significantly higher prevalence was found in the middle and in 
the rich than in the non-affluent class (chi-sq=53, p<0.001) (Table 3). 
The prevalence of both IFG and T2DM was found increasing with 
increasing quartiles (quartile 1 through quartile 4: for all, p<0.001) of 
age, BMI, WHR and WHtR (Figure 1). Binary Logistic Regression 
estimated the individual risk (age, sex, social class, BMI, WHR, 
WHtR) contributing to develop abnormal fasting glucose (AFG), 
which was taken as a dependent variable (Table 4). Different risk 
factors as independent variables were entered in different models 
(Table 4: model 1 to 4). Three risk variables (sex, family history and 
social class) were entered in the regression-equation in model-1. 
The quartiles of age, BMI and WHtR were entered in the subsequent 
models: age in model-2, BMI in model-3, WHtR in model-4). 

Table1 Comparison of biophysical characteristics between male (n=2650) 
and female (n=4446) participants

Variables
Men Women

p‡
Mean SD† Mean SD

Age(y) 48.2 16.2 41.1 13.8 <0.001

Height(cm) 162.7 6.9 150.9 6.19 <0.001

Weight(kg) 58.3 10.8 51.7 10.5 <0.001

Waist(cm) 75.2 10.6 73.6 10.5 <0.001

Hip(cm) 83.6 7.9 85.8 8.5 <0.001

Body mass index (BMI) 22 3.6 22.6 4.1 <0.001

Waist-to-hip ratio(WHR) 0.898 0.076 0.857 0.078 <0.001

Waist-to-height 
ratio(WHtR)

0.463 0.065 0.488 0.071 <0.001

Systolic BP(mmHg) 121.4 20.8 117.3 21.3 <0.001

Diastolic BP(mmHg) 78.8 11.7 76.8 11.7 <0.001

Fasting blood glucose 
(mmol/L)

5.4 2.2 5.2 1.8 <0.001

CHO.(mg/dl) 197 58.7 216.1 65.6 0.024

TG*(mg/dl) 178.6 125.9 146.6 74.7 0.02

HDL*(mg/dl) 42.2 10 45.9 11.4 0.01

LDL*(mg/dl) 119.1 47 140.8 59.7 0.003

⃰ For cholesterol, Tg, HDL and LDL a randomized sample of 102 male and 122 
female participants

†SD, standard deviation

‡ P, after unpaired t-test
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Considering the four models taking different combination of risk 
factors it was revealed that the male participants with family history 
of diabetes had excess risk for AFG. Higher social class (upper middle 
and rich) had significant risk as compared with the poor class. Higher 
quintiles of age, BMI and WHtR were also proved to have excess 
risk. Finally, when all the risk factors were entered in Model-4, the 
estimated risk (OR, 95% CI) for men (OR 1.29, 1.12–1.49), diabetic 
family (OR 2.76, 2.40–3.16), higher social class (OR 1.34, 1.10–1.63), 
advanced age of quartile-4 (OR 3.67, 2.92–4.60), highest quartile 
(model-3) of BMI (OR 2.57, 2.08–3.17) and highest quartile of WHtR 
(OR 2.98, 2.40–3.69) were proved significant. 

Figure1 Prevalence (%) with 95% CI of IFG and DM according to social 
class; and quartiles of age, BMI, WHR and WHtR. The X axis: 1 to 4 indicates 
Quartiles of BMI, WHR and WHtR. The Y axis indicates prevalence rate in 
percentages.

Table 2 Comparison of characteristics between subjects with normal fasting 
glucose (NFG: FBG<5.6 mmol/l, n=5840) and with abnormal fasting glucose 
(AFG: FBG =>5.6 mmol/l, n=965)

Variables

NFG: 
FBG<5.6mmol/l

AFG: 
FBG>=5.6mmol/l p‡

Mean SD† Mean SD

Age(y) 42.9 15.2 49.6 13.3 <0.001

Body mass index 22.1 3.9 23.7 3.9 <0.001

Waist-to-hip ratio 0.87 0.08 0.92 0.08 <0.001

Waist-to-height 
ratio 0.47 0.07 0.51 0.07 <0.001

Systolic B (mmHg) 117 21 128 21 <0.001

Diastolic 
BP(mmHg) 77 11 81 11 <0.001

Fasting blood 
glucose(mmol/L) 4.6 0.5 9.1 3.6 <0.001

CHOL*(mg/dl) 219 59 202 64 ns

TG*(mg/dl) 147 75 167 111 Ns

HDL*(mg/dl) 44 9 44 11 ns

LDL*(mg/dl) 146 60 124 52 <0.05

*--Randomized sample, 62 in the NFG and 160 in the AFG group

†SD, standard deviation

‡ P, after unpaired t-test

Table 3 Prevalence (%) with 95% confidence interval (CI) of IFG and DM by 
sex and social class.

Characteristics n IFG%(95% CI) DM%(95% CI)

Sex  

Both 7265 10(9.31 - 10.69) 8.8(8.15 - 9.45)

Male 2702 11.2(10.01 - 12.39) 11.1(9.92 - 12.28)

Female 4563 9.3(8.46 - 10.14) 7.4(6.64 - 8.16)

Social class

Poor 3103 8.3(7.33 - 9.27) 5.3(4.51 - 6.09)

Lower middle 2902 11(9.86 - 12.14) 9.8(8.72 - 10.88)

Upper middle +Rich† 1055 11.8(9.85 - 13.75) 15.8(13.6 - 18.0)

Family history of DM

No or not known 5450 9.2(8.43 - 9.97) 4.7(4.14 - 5.26)

Yes 1818 12.6(11.07 - 14.13) 21 (19.13 - 22.87)

Parenthesis indicates 95% CI. The male participants had significantly higher 
prevalence of IFG and DM (for all p<0.001)

†Number of Rich was very few (n=36) and merged with upper middle class. 
The middle and rich class had significantly higher hyperglycemia than that of 
non-affluent class (p<0.001). The participants who confirmed diabetes among 
the first degree relatives had significantly higher prevalence of both IFG and 
DM than those who had no such family history
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Table 4 The risk variables in different models in the binary logistic regression taking hyperglycemia (AFG: FBG>5.6mmol/l) as a dependent variable

Risk Factors
Model-1   Model-2   Model-3   Model-4  

OR 95% CI‡ OR 95% CI OR 95% CI OR 95% CI

Sex 1.3 1.14-1.47 1.04 0.90-1.19 1.13 0.98-1.30 1.29 1.12-1.49

F=1, M=2

FHDM† 2.9 2.54-3.30 2.01 2.54-3.33 2.71 2.36-3.11 2.76 2.40-3.16

No=1, yes=2

Social class*

I 1 - 1 - 1 - 1 -

II 1.32 1.11-1.57 1.26 1.06-1.50 1.27 1.09-1.48 1.06 0.89-1.27

III 1.8 1.50-2.17 1.84 1.53-2.22 1.39 1.14-1.69 1.34 1.10-1.63

Age

Quartile 1 1 - 1 - 1 -

Quartile 2 1.18 1.00-1.39 1.29 1.10-1.52 1.19 1.01-1.41

Quartile 3 2.04 1.70-2.45 2.28 1.89-2.76 1.99 1.65-2.39

Quartile 4 4.5 3.60-5.61 4.68 3.74-5.85 3.67 2.92-4.60

BMI

Quartile 1 1 -

Quartile 2 1.46 1.23-1.73

Quartile 3 1.69 1.41-2.03

Quartile 4 2.57 2.08-3.17

WHtR

Quartile 1 1 -

Quartile 2 1.42 1.21-1.68

Quartile 3 2.07 1.72-2.49

Quartile 4             2.98 2.40-3.69

‡CI, confidence interval; †FHDM, family history of diabetes 

*Social class, I- poor, II-middle class, III-middle+rich; Number of Rich was very few (n=36) and merged with upper middle class

Discussion
This epidemiologic study on diabetes in a coastal area is the 

first of its kind in Bangladesh and unique in the sense that it was 
conducted in a large population widely spread over 32 communities at 
different geographical sites in six districts. These areas are separated 
by estuaries and not easily accessible. The investigation team had to 
face endangered boat travel from one place to the other. Sometimes, 
they had to postpone programmed travel because of adverse weather 
condition. However, the coastal people were cooperative and did 
extend their help in all respects. The UC members, the social and the 
religious leaders, the school authorities, the teachers and the students 
volunteered actively in disseminating information of the diabetes 
screening and making the lists of participants. Additionally, they 
helped organizing the reception and maintaining discipline of the 
participants while arrived at venue in the morning. 

Despite a remotest area inhabited by rural and coastal people the 
response rate was satisfactory (83.4%). The prevalence of diabetes 
(8.8%) in the coastal population is higher than that of rural native 
(~5%) and rural indigenous (6.6%) but lower than urban (11.2%) 

population.5,6,8,9 The prevalence of IFG simulates the diabetes 
prevalence. For comparison, there are few studies on the diabetes 
prevalence among the coastal people. The prevalence of diabetes 
in coastal people was reported 16% in Karnataka and 11.5% in 
Fujian,13,14 higher than this study. In China, it was reported that both 
awareness and the prevalence were higher in the coastal province than 
in the interior.14 We had no assessment of awareness so it could not be 
compared. Obviously, these studies indicate that the coastal people are 
more prone to develop diabetes or AFG irrespective of ethnic origin or 
geographical site or economic status. It is not clear why these coastal 
populations have greater risk. Possibly, these people are chronically 
exposed to disastrous and hostile natural environment like cyclone 
and other tropical storm, which lead to psycho-social stress and AFG, 
eventually leading to T2DM. Life style (physical activities, dietary 
habit) might have some contribution, which we could not investigate. 
The family history of diabetes was found to be an independent risk 
factor in Chinese coastal people,14 which is very much consistent with 
this study. As regards other risk factors like age, sex, social class, 
obesity (BMI, WHR, WHtR) are significantly related to diabetes, 
which are consistent with the past studies in Bangladesh.6,8,10 However, 
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in this study, higher BMI, WHR and WHtR were proved to have 
equal risk for diabetes. In contrast, our previous studies showed that 
only higher WHR and WHtR (and not higher BMI) was found to be 
associated with diabetes.6,15 It may be noted that BMI is the measure 
of general obesity; whereas, WHR and WHtR are the measures of 
central obesity. Most of the studies showed that central obesity was 
found related to diabetes and insulin resistance.16 In this study, both 
general obesity and central obesity showed equal risk though WHtR 
was proved to be the most important predictor for diabetes.

Conclusions
The study concludes that the prevalence of diabetes in the coastal 

population is higher than that of the rural and indigenous people. 
Higher social class, family history of diabetes and advancing age 
were the independent risk factors for diabetes. Both general and 
central obesity were proved to be important risk factors for diabetes. 
Further study may be undertaken to confirm these findings and to 
determine other unexplored risks like physical activities, dietary habit 
or psychosocial stress which might have influenced the coastal people 
to develop diabetes. 

Acknowledgements
We are indebted to The Fred Hollows Foundation (FHF) for the 

financial support. We are grateful to the Principal of Barisal Medical 
College for making arrangements of temporary laboratory room 
in his college premises. We acknowledge the help extended by the 
leaders, the teachers and the students and the participants of coastal 
communities. We must appreciate the cooperation and support given 
by the Principal, Ibrahim Medical College and the department of 
Community Medicine, Ibrahim Medical College. 

Conflict of interest
Author declares that there is no conflict of interest.

References
1.	 Wild S, Roglic G, Green A, et al. Global Prevalence of Diabetes: 

Estimates for the year 2000 and projections for 2030. Diabetes Care. 
2004;27(5):1047‒1053. 

2.	 World Health Organization. Guidelines for the prevention, management 
and care of diabetes mellitus. Geneva, Switzerland: Technical 
publications series 32; 2006. 

3.	 Khanam PA, Mahtab H, Ahmed AU, et al. In Bangladesh diabetes starts 
earlier now than 10years back: a BIRDEM study. Ibrahim Med Coll J. 
2008;2(1):1‒3.

4.	 Sayeed MA. Is Bangladesh Ready to Cope with her Future Disease 
Burden? Ibrahim Med Coll J. 2008;2(1):1‒2.

5.	 Ahmed S, Shirin S, Mohsena M, et al. Geriatric Health Problems in a 
Rural Community of Bangladesh. Ibrahim Med Coll J. 2007;1(2):17‒20.

6.	 Sayeed MA, Mahtab H, Khanam PA, et al. Prevalence of diabetes and 
impaired fasting glucose in urban population of Bangladesh. Bangladesh 
Med Res Counc Bull. 2007;33(1):1‒12.

7.	 Rahim MA, Hussain A, Azad Khan AK, et al. Rising prevalence of type 
2 diabetes in rural Bangladesh: a population based study. Diabetes Res 
Clin Pract. 2007;77(2):300‒305.  

8.	 Sayeed MA, Mahtab H, Khanam PA, et al. Diabetes and Impaired 
Fasting Glycemia in the Tribes of Khagrachari hill-tracts of Bangladesh. 

Diabetes Care. 2004;27(5):1054‒1059.

9.	 Sayeed MA, Khanam PA, Tofazzal Hussain M, et al. Diabetes and 
Hypertension in a Santhal Tribe in Bangladesh: A Population Based 
Study. Journal of Diabetes Mellitus. 2014;4(2):133‒1340.

10.	 Sayeed MA, Rhaman MM, Fayezunnessa N, et al. Childhood diabetes in 
a Bangladeshi population. Journal of Diabetes Mellitus. 2013;3(1):33‒37.

11.	 Sayeed MA, Syedur Rahman AH, Hazrat Ali M, et al. Pvevalence of 
hypertension in people living in coastal areas of Bangladesh. Ibrahim 
Med Coll J. 2015;9(1):1‒7.

12.	 Expert Committee on the Diagnosis and Classification of Diabetes Mellitus. 
Report of the Expert Committee on the Diagnosis and Classification of 
Diabetes Mellitus. Diabetes Care. 1997;20(7):1183‒1197. 

13.	 Rao CR, Kamath VG, Shetty A, et al. A study on the prevalence 
of type 2 diabetes in coastal Karnataka. Int J Diabetes Dev Ctries. 
2010;30(2):80‒85.

14.	 Shaoyong Xu, Jie Ming, Ying Xing, et al. Regional differences in diabetes 
prevalence and awareness between coastal and interior provinces in 
China: a population-based cross-sectional study. BMC Public Health. 
2013;13:299. 

15.	 Sayeed MA, Ali L, Hussain MZ, et al. Effect of socioeconomic risk 
factors on the difference in prevalence of diabetes between rural and 
urban population of Bangladesh. Diabetes Care. 1997;20(4):551‒555.

16.	 Sayeed MA, Mahtab H, Latif ZA, et al. Waist-to-height ratio is a better 
obesity index than body mass index and waist-to-hip ratio for predicting 
diabetes, hypertension and lipidemia. Bang Med Res Coun Bull. 
2003;29(1):1‒10.

https://doi.org/10.15406/jdmdc.2016.03.00081
http://www.ncbi.nlm.nih.gov/pubmed/15111519
http://www.ncbi.nlm.nih.gov/pubmed/15111519
http://www.ncbi.nlm.nih.gov/pubmed/15111519
http://www.biomedcentral.com/sfx_links.asp?ui=1471-2415-9-12&bibl=B2
http://www.banglajol.info/index.php/IMCJ/article/view/2922
http://www.banglajol.info/index.php/IMCJ/article/view/2922
http://www.banglajol.info/index.php/IMCJ/article/view/2922
http://www.banglajol.info/index.php/IMCJ/article/view/2921
http://www.banglajol.info/index.php/IMCJ/article/view/2921
http://www.banglajol.info/index.php/IMCJ/article/view/2900
http://www.banglajol.info/index.php/IMCJ/article/view/2900
http://www.ncbi.nlm.nih.gov/pubmed/18246729
http://www.ncbi.nlm.nih.gov/pubmed/18246729
http://www.ncbi.nlm.nih.gov/pubmed/18246729
http://www.ncbi.nlm.nih.gov/pubmed/17187890
http://www.ncbi.nlm.nih.gov/pubmed/17187890
http://www.ncbi.nlm.nih.gov/pubmed/17187890
http://www.ncbi.nlm.nih.gov/pubmed/15111520
http://www.ncbi.nlm.nih.gov/pubmed/15111520
http://www.ncbi.nlm.nih.gov/pubmed/15111520
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=46107
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=46107
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=46107
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=28115
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=28115
http://www.banglajol.info/index.php/IMCJ/article/view/27634
http://www.banglajol.info/index.php/IMCJ/article/view/27634
http://www.banglajol.info/index.php/IMCJ/article/view/27634
http://www.ncbi.nlm.nih.gov/pubmed/9203460
http://www.ncbi.nlm.nih.gov/pubmed/9203460
http://www.ncbi.nlm.nih.gov/pubmed/9203460
http://www.ncbi.nlm.nih.gov/pubmed/20535311/
http://www.ncbi.nlm.nih.gov/pubmed/20535311/
http://www.ncbi.nlm.nih.gov/pubmed/20535311/
http://www.ncbi.nlm.nih.gov/pubmed/23556471/
http://www.ncbi.nlm.nih.gov/pubmed/23556471/
http://www.ncbi.nlm.nih.gov/pubmed/23556471/
http://www.ncbi.nlm.nih.gov/pubmed/23556471/
http://www.ncbi.nlm.nih.gov/pubmed/9096979
http://www.ncbi.nlm.nih.gov/pubmed/9096979
http://www.ncbi.nlm.nih.gov/pubmed/9096979
http://www.ncbi.nlm.nih.gov/pubmed/14674615
http://www.ncbi.nlm.nih.gov/pubmed/14674615
http://www.ncbi.nlm.nih.gov/pubmed/14674615
http://www.ncbi.nlm.nih.gov/pubmed/14674615

	Title
	Abstract
	Methods
	Results
	Conclusions

	Keywords
	Abbreviations
	Introduction
	Subjects and methods 
	Statistical analyses 
	Results

	Discussion
	Conclusions
	Acknowledgements
	Conflict of interest 
	References
	Figure1
	Table1
	Table 2 
	Table 3
	Table 4 

