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Abstract

Background Type 2 Diabetes Mellitus has been a major concern for the people of Bangladesh where various factors
are risky in this regard. That’s why the study was designed in a way to assess the risk factors.

Materials and methods Sixty subjects played a part in the study of 30-90 years old, were branded into four varied
groups. A number of factors including age, height, weight status, smoking habits, calorie intake, physical activity
and past medical history were analyzed. Both BMI and FBG level were correlated.
Results BMI status advocates that obese subjects of Group-1 (80%) and Group-4 (66.67%) higher than 50%
whereas group-2 (26.67%) and group-3 (46.67%) contains obese subjects below 50%. According to FBG level,
Group-1 (average 16.876 mmol/L) and Group-4 (average 14.12 mmol/L) were in high risk than Group-2 (average
7.265 mmol/L) and Group-3 (10.03 mmol/L) subjects. 45% subjects had a family history of diabetes and about 50%
male smokers were obese. 95% of subjects didn’t have any physical exercise. The rate of new patients with no
family history is increasing (48.33%).

Conclusion This study states individual correlation between BMI & FBG. Food calorie intake condition, data
related to obesity and family history were also calculated.
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Introduction

Diabetes mellitus pronounces a metabolic sickness of multiple etiology symbolizing chronic hypoglycemia with
instabilities of carbohydrate, fat, and protein metabolism occasioning from imperfections in insulin secretion, insulin
action or both where body is incapable of regulating blood glucose levels resulting in too much glucose in the blood
(WHO,1999).Nearly every organ system in the body can be la-di-da and exemplified as eye-blindness make possible
end stage renal disease, lower extremity amputations and neuropathy. Diabetes has been designated as a modern
epidemic, evolving rapidly in developing countries and also fourth or fifth leading cause of death in the most high-
income countries (Mutlu et al., 2014).Diabetes caused 5.1 million deaths globally in 2013; that was a rate of one
death every six seconds. Type 2 diabetes mellitus (T2DM) is one of the focal non-communicable chronic diseases
accounting for 90-95 percent of all diabetic cases in adults throughout the world. It’s usually happening in persons
older than 30 years of age previously known as non-insulin dependent diabetes mellitus (NIDDM) or maturity-onset
diabetes. It has recently been spotted in youth and young adults (Escott-Stump and Mahan, 2000).Type 2 diabetes
can remain undetected (i.e. asymptomatic) for many years and the duration of Type 2 diabetes mellitus ranged from
10 years up to 16 years with a mean 13.17 + 2.16 years (Hesham and Amna; 2014). Multiple genes are convoluted
in the pathogenesis of diabetes in most patients but monogenic form is also found in a few patients. In the United
States the pervasiveness of type 2 diabetes is 2% to 4% for Caucasians, 4% to 6% for African Americans and 10%
to 15% for Mexican Americans but the incidence of obesity is rising at epidemic rates and improving these numbers
(Christopher J. et.al; 2015). According to International Diabetes federation (IDF), some risk factors for type 2
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diabetes mellitus are- family history of diabetes, overweight, unhealthy diet, physical inactivity, increasing age, high
blood pressure—140/90 or above, ethnicity, impaired glucose tolerance (IGT) and history of gestational diabetes.
The American Diabetes Association (ADA) acclaimed that Type 2 diabetes should be calculated in adults carefully
who is overweight or obese having one or more superfluous risk factors for diabetes. International Diabetes
Federation predicted that nearly one in ten people globally will acquire diabetes by 2035where the number of
Africans with diabetes will be double. Nearly one out of every three people with diabetes universally is Chinese It
was appraised that 80% of people with diabetes live in low and middle income countries and the greatest number of
people with diabetes is type 2 between 40 and 59 years of age (Scanlon et al., 2013).The US currently spends 36%
of the total of diabetes spending on adults.

Bangladesh is one of the six countries of the IDF SEA (South East Asia) region where more than 72.1 million
people with diabetes will rise to 123 million by 2035.3.2 million people of Bangladesh with diabetes will be 11.1
million in 2030 (Wild et al., 2004).Therefore, this study was performed in various locations in Bangladesh with
earnest attention to identify some risk factors associated with diabetes mellitus type 2 as well as the epidemic rate
between urban & rural area so that the people of all classes become aware of this fatal disease.

Materials & Methods

Enlistment of study subjects with demographic and socio-economic data

With a view to performing this study a total number of 60 (sixty) subjects from rural and urban areas were drafted to
accumulate their relevant clinical, medical, demographic and socioeconomic data such as age, weight, height, sex,
educational status, and occupational status on a predesigned case record form during the period of November 2015
to February 2016. Patients with Type 1 diabetes, gestational diabetes (pregnant women) and cognitive impairments
were excluded in this study. The subjects were classified with equal number into four groups, based on monthly
expenditure and living area: low or groupl [<10,000 Bangladeshi Taka (BDT, 1 USD = 84 BDT)], medium or
group2 (10,000-25,000 BDT), comparatively high or group 3 (25,000-40000 BDT) and upper class or group 4
(above 40000 BDT) where group 1 and group 2 study subjects were from rural area as well as group 3 and group 4
study subjects were from urban area. Patients taking oral diabetes medication, age greater than 30 years, willing to
participate and being able to communicate were engaged in this survey.

Measurement of BMI (Kg/m?) and FBG

For determination of body mass index (BMI) of the subjects, weight and height was measured without shoes by
using weight balance & appropriate scale (Detect-Medic, Detect scales INC, USA) respectively. Then BMI was
calculated using following formula of BMI=Weight (kg)/ Height (m?) and a classification from the Department of
Health and Human Services, Lung and Blood Institute, National Institutes of Health and National Heart
representing<18.5 is underweight, 18.5-24.9 is normal weight, 25-29.9 is overweight, 30-34.9 is obesity class 1,35-
39.9 is obesity class 11, >40 is obesity class IlI.

Fasting blood glucose (FBG) were measured using the portable glucometer (One Touch Il, Life-scan, Milpitas, CA,
USA) in whole blood obtained by finger prick in the middle finger— an approach that is widely used in resource-
limited countries. Blood glucose measurements were adjusted to attain equivalent plasma glucose levels. Diabetes
was diagnosed if FBG value was >7.0 mmol/L (WHO, 1999).

Average food calorie, smoking and past medical report observation

The unit of calorie measures the value of food energy intake. Every food item has its own calorie value different
from another. Total calorie intake is derived from total consumption of food of subjects and presented on a per
capita per day basis. In this study group-wise average food calorie was measured and compared between groups.
Number of smokers was also surveyed to discern their effect on type 2 diabetes mellitus. To identify past family
history of diabetes or other diseases associated during conduction of this survey past medical report of subjects were
observed and high blood pressure was also measured.

Family history of subjects

The 60 subjects were divided in to 4 groups to analyze their family history as a transparent tool of studying Type 2
Diabetes mellitus. The number of subjects carrying the disease for generations and the numbers who were the first
cases for their family were taken into observation. Data were taken as the number of subjects whose disease
inherited from parents (FP), from grandparents (FGP), from great grandparents (FGGP) and patients with no family
history (NFH). (Fig. 6)
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Results

Demographic status

In this study male (n=30) and female (n=30) were equally 50% with age variation from 30-90 years. Subjects of 30-
40 years comprised of about 17% (n=5) male among total male subjects while 20% (n=6) female among all female
subjects. 41-50 years old subjects were consisted of 25% (n=15) of total sample with 11.67% male (n=7) and
13.33% female (n=8).Comprising 30% (n=18) of the sample, 51-60 years age group included 26.67% (n=8) male
among all male and 33.33% (n=10) female among all female. 61-70 years age group contained 16.67% (n=10) of
total sample (n=60) with only 10% (n=6) male and 6.67% (n=4) female. Subjects above 71 years signified 10%
(n=6) of the sample comprising of four male and two female. Demographic status of subjects is depicted in Figure 1.

BMI and FBG status

According to the BMI classifications from the Department of Health and Human Services, National Institutes of
Health and National Heart, Lung and Blood Institute, measured BMI for subjects ranged from 18 to 36 kg/m? in
which 55% (n=33) of subjects were considered at risk for type 2 diabetes due to obesity. In case of group 1 and
group 2, 80% (n=12) and 26.67% (n=4) subjects were considered obese correspondingly where group 3 and group 4
included 46.67% (n=7) and 66.67% (n=10) obese subjects respectively (Figure 2).

To determine the blood glucose value, FBG test was then carried out among respective groups. The average FBG
value of group 1, group 2, group 3 and group 4 subjects were 16.876 mmol/L, 7.265 mmol/L, 10.03 mmol/L and
14.12 mmol/L correspondingly. Table 2 represents the average FGB status of the subjects.

Average food calorie, smoking and past medical report observation

According to the calorie intake of subjects during breakfast, lunch and supper, average food calorie intake per day
was calculated. At breakfast, average calorie uptake among group 1, group 2, group 3 and group 4 were 687.666
Kcal, 775.6 Kcal, 798 Kcal and 802.65 Kcal respectively. At lunch, average calorie uptake of 712.2 Kcal, 803 Kcal,
974.6 Kcal and 969.08 Kcal correspondingly represented groupl, group 2, group 3 and group 4 while at supper, the
amounts were 753.22 Kcal, 847.77 Kcal, 835.02 Kcal and 887 Kcal for group 1, group 2, group 3 and group 4
respectively. It was also perceived that subjects consumed cereals more than 60% of total calorie intake.

Eleven male but no female subjects were smokers according to the report. Among the smokers most of them (n=9)
were between 30-50 years old while only two subjects were between 51-70 years. It was also observed that about
45% (n=5) subjects among smokers were obese (four of them between 30-50 years old).

Disorders in subjects past medical history represented that twenty-four (40%) subjects were reported with a family
history of diabetes, eighteen subjects (30%) were reported to have hypertension, eight (13.33%) with cancer, five
(8.33%) with heart malfunction, four (6.67%)with asthma and only one having eye problem.

Family history of subjects

As compared to Group 1, the rests are quite phenomenal in attaining Type 2 Diabetes Mellitus with no family
history (NFH) are 48.33%. Overall rate from parents (FP), from grandparents (FGP) and from great grandparents
(FGGP) are 10%, 21.67% and 20% respectively.

Discussion

Assessing risk factors associated with Type 2 Diabetes Mellitus, this study was performed with surveying data
including age, weight and height, income, habits of food and smoking, past medical history from the subjects and
measuring high blood pressure, fasting blood glucose obesity and body mass index (BMI) from the collected data of
height and weight. Collected data informed equal number of male (h=30) and female (n=30) subjects with varied
income. Through BMI measurement, it was determined that 33 subjects (more than 50% of total subjects) were
obese due to unusual food habits or having no physical exercise. As obesity is one of the well-known risk factor,
these obese subjects were in risk for developing Type 2 DM. A similar result was observed by Steyn et.al (2004).
Risk factor associated with Type 2 Diabetes found in inadequate fiber intake (less than 66%) among subjects (Tanya
Christopherson, 2009). In our study we found inadequate energy uptake from meat, milk, fruits and other nutritious
foods among the varied group of subjects but adequate amounts were achieved from cereals.

Due to obesity, impaired fasting blood glucose was found in children and adolescents in Germany and Sweden
(Hagman et.al; 2013). Level of fasting blood glucose were higher (above 7.5) among obese subjects in this study.
Among 33 obese people, it was observed from this study that 24 subjects (more than 75%) had a past history of
diabetes where other 9 subjects represented hypertension (6 subjects), cancer (2 subjects) and asthma (only one
subject). Bhowmik et.al (2013) stated that obesity is associated with hypertension and diabetes.
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Smoking, overeating especially excessive intake of sugars and alcohol intake helps to occur type 2 diabetes mellitus
(Ozougwu et.al, 2013).In this study, a minimum percentage of smoker subjects were included. Five obese smokers
were found where six were not obese. Most of these obese subjects were in group 1 (12 subjects) and group 4(10
subjects) that meant these two groups were in high risk for developing Type 2 Diabetes Mellitus.

Family history is a big factor in case of Type 2 Diabetes Mellitus. In our research we have demonstrated that there
are about 51.67% cases dominated by family history as the prime cause, in the same way Michael I. Goran and his
co-workers (2003) found an outcome in their research that there is influence of positive family history (FH) of type
2 diabetes (T2D) on aspects of insulin resistance in prepubertal children. Metabolic malfunction is a regular issue for
a type 2 diabetes patient as there is ill-regulation of various hormones. This condition actually may develop either
hereditary factors or other factors of type 2 diabetes formation like BMI and FBS correlation, obesity, smoking,
immune compromization, age, sex, environment, etc. These things got more impression through the findings of Dr.
Mithun Das and the co-workers where they showed family history as a risk factor for a majority of chronic disease
of public health significance including cardiovascular disease (CVD) and T2DM. The family history of specific
diseases reflects the consequences of genetic susceptibility, shared environment and common behaviors. Family
history has been recognized in clinical medicine as an important, non-modifiable, disease risk factor that when
present might influence the probability of a suspected diagnosis. The risk-awarness and risk-reducing behavior are
also associated with the family history study, as we also did it in the research.

Although HDL or triglyceride level could give better information, this study marked all the risk factors successfully
and so, it provided awareness among varied groups of people in Bangladesh who were in risky condition for
developing Type 2 Diabetes Mellitus.

Conclusion

Total calorie intake of the urban people (Group 3 and Group 4) is comparatively higher than the rural (Group 1 and
Group 2) people (Fig. 1). In contrast, the amount of average fasting blood glucose (mmol/L) is higher than the urban
people, but it also fluctuates phenomenally among the rural people (Fig. 2). Both males and females in the age group
ranged 51-60 years are at high risk (Fig. 3). Obese subjects are more variable among the rural people (Fig. 4). In
addition to these, there’s a positive correlation between BMI and FBS, as FBS is increased with the increase of BMI
(Fig. 5). The rate of getting Type 2 Diabetes Mellitus is double for FGP than from parents (FP). The important fact
is that, several remarkable cases have noticed without having any family history (Fig. 6). In summary, getting
Diabetes Mellitus is not solely confined to the heredity barrier at recent time.

Level of avarage calorie intake for each
group per day

Av Cal intake Av Cal Lunch Av Cal Dinner Total Calorie
Breakfast intake (Kcal)

Group 1 Group2 mGroup 3 Group 4

Fig.1. Average calorie intake (Kcal) of different groups at different times per day where legend-Blue one is
breakfast, red one is lunch time, green one is dinner time. The total amount of calorie (Kcal) intake by
arrange of people of interest at the right.
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AVERAGE FASTING BLOOD GLUCOSE

Group 1 Group 2 Group 3 Group 4

Group 4
Group 3

Group 2
Group 1

Average FBG (mmol/L) per Group of Diabetic patients

Fig.2. Average Fasting Blood Glucose (mmol/L) among different groups
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Fig. 3: Demographic status of A. Male (n=30) and B. Female (n=30) respondents.
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Fig. 4: Distribution of obese subjects in different groups.
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Fig. 5: A correlation between body mass index (BMI) and fasting blood glucose (FBG).
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Family history of subjects
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Fig. 6: The number of subjects per group carrying Type 2 Diabetes Mellitus with or without family history.

Abbreviations
BMI (Body Mass Index), FBG (Fasting Blood Glucose), T2DM (Type 2 Diabetes Mellitus), FP (From Parents),
FGP (From Grand Parents), FGGP (From Great Grand Parents), NFH (No Family History).

Declaration

Ethics and consent

Ethical approval was granted by the Authority of Khulna Medical College (KMC), Khulna, Bangladesh. The data
from reports and database of the program was obtained under the authorization of KMC.

Consent for publication
Not applicable.

Availability of data and materials
The data that support the findings of this study are available from the corresponding author upon reasonable request.

Competing Interest:
This is to certify that the authors participating in this research article have no competing interest with others.

Funding
Not applicable.

Authors’ contributions

The selected subjects were motivated to study on themselves through the research via providing their detail in
response to the analytical purposes with the combined approach of all the authors. The uploaded information were
properly analyzed and revised by all the authors for publication.

Acknowledgements

We would like to express our sincere gratitude to the authority of Genesis Hospital Jessore, Bangladesh, for their
cooperation in the provision of necessary materials for this study through collecting and inputting a high quality data
used for the study.

Volume 13, Issue 1, 2025 https://e-csis.org/, ISSN: 23005963 Page: 7



Annals of Computer Science and Intelligence Systems

References

1. Bhowmik B, Munir SB, Diep LM, Siddiquee T, Habib SH, Samad MA, Khan AKA, Hussain A.
Anthropometric indicators of obesity for identifying cardio metabolic risk factors in a rural Bangladeshi
population. J Diabetes Invest. 2013; 4:361-8.

2. Christopher J. Hupfeld, C. Hamish Courtney and Jerrold M. Olefsky (2015); Type 2 Diabetes Mellitus:
Etiology, Pathogenesis, and Natural History; Filed under Endocrinology, Diabetes and Metabolism,
Knowledge.

3. Escott-Stump, S., Mahan, L., Food, Nutrition, & Diet Therapy. London: Saunders, 2000.

4. Fatih Mutlu, Abdulbari Bener, Afnan Eliyan, Hamsa Delghan, Enas Nofal, Luma Shalabi and Nada Wadi
(2014); Projection of Diabetes Burden through 2025 and Contributing Risk Factors of Changing Disease
Prevalence: An Emerging Public Health Problem, Journal of Diabetes & Metabolism.

5. Hagman E, Reinehr T, Kowalski J, Ekbom A, Marcus C, Holl RW (2013); Impaired fasting glucose
prevalence in two nationwide cohorts of obese children and adolescents; Int J Obes (Lond).

6. Hesham M. Elmazar and Amna B. Essa (2014); Environmental and dietary factors affecting the progression
of type 2 diabetic retinopathy in Aljabal Algharby, Libya; International Research Journal of Medicine and
Medical Sciences Vol. 2(1), pp. 1-5, ISSN: 2354-211X.

7. Michael 1. Goran, et.al “Influence of Family History of Type 2 Diabetes on Insulin Sensitivity in
Prepubertal Children”, The Journal of Clinical Endocrinology & Metabolism 88(1):192-195. Printed in
U.S.A. Copyright © 2003 by the Endocrine Society.

8. Mithun Das, Susil Pal, Arnab Ghosh; “Family history of type 2 diabetes and prevalence of metabolic
syndrome in adult Asian Indians”. Journal of Cardiovascular Disease Research Vol. 3/ No 2. DOI:
10.4103/0975-3583.95362/ www.jcdronline.com.

9. Ozougwu, J. C., Obimba, K. C., Belonwu, C. D., and Unakalamba, C. B.(2013); The pathogenesis and
pathophysiology of type 1 and type 2 diabetes mellitus; Journal of Physiology and Pathophysiology,
vol.4(4), pp.457; DOI10.5897/JPAP2013.0001, ISSN2141-260X.

10. Peter H Scanlon, Stephen J Aldington and Irene M Stratton (2013); Epidemiological Issues in Diabetic
Retinopathy, 2013; Middle East Afr J Ophthalmol; 20(4): 293-300.

11. Sarah Wild, MB Bchir, GojkaRoglic, Anders Green, Richard Sicree, Hilary King (2004) Global Prevalence
of Diabetes: Estimates for the year 2000 and projections for 2030 Diabetes Care 27:1047-1053.

12. Steyn NP, Mann J, Bennett PH, Temple N, Zimmet P, Tuomilehto J, Lindstrdm J, Louheranta A
(2004),Diet, nutrition and the prevention of type 2 diabetes; Public Health Nutr.7(1A):147-65.

13. Tanya Christopherson (2009); Assessment of Risk Factors for Developing Type 2 Diabetes Mellitus in
Hmong Americans from Dunn County, Wisconsin; MS thesis.

14. World Health Organization (WHO), 1999; Definition, diagnosis and classification of diabetes mellitus and
its complication; Part | diagnosis and classification of diabetes mellitus.

Volume 13, Issue 1, 2025 https://e-csis.org/, ISSN: 23005963 Page: 8



