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Abstract

Background: Type 2 diabetes (T2D) is a common and serious chronic debilitating disease. Until recently, type 2 diabetes
has been typically regarded as a disease of the middle-aged and elderly. While this age group still maintains a higher risk
than younger adults, evidence is accumulating that onset in those under 30 years is increasingly common. Type 2 diabetes
and its complications constitute a major public health hazard affecting people in both developed and developing countries.
Prevalence of type 2 diabetes has been increasing exponentially, across the World. Multiple risk factors of diabetes, delayed
diagnosis, life-threatening complications, sub-therapeutic treatment, and higher treatment costs are some crucial barriers
to the control of type 2 diabetes. Aim of the Study: This study aimed to assess the risk factors of T2D in 1st-year MBBS
and BDS students of North East Medical College (NEMC), Sylhet, Bangladesh. Methods: This was an observational cross-
sectional study undertaken at the Endocrine Outpatient Department in a Tertiary Care Hospital, Sylhet, Bangladesh, during
the period from November 2017 to February 2018. Non-probability purposive sampling was done. Out of 145 MBBS and
BDS students who got admitted in session 2017-2018, data of 143 students were included as a part of regular medical
checkup after permission of the concerned authority. As applicable, all data were expressed as frequencies and mean +SD
or mean *SE. Student’s t-test and Chi-square test were conducted where the p-value <0.05 was considered significant. Data
analysis was done using computer-based SPSS version-22.0. Results: Among the total of 143 participants, 36.8% were
female, and the male-female ratio was 1:1.7. Among all of them, 53% belonged to the 17-20-year age group whereas the
rest47% belonged to the 21-22-year age group. In analyzing the association of risk factors among participants we observed
that the highest number of participants was associated with a family history of DM which was 19.83%. Then 18.95%,
18.08%, 14.58%, 10.79%, 9.91%, 7.29%, 0.29%, and another 0.29% participants were associated with fast food, physical
inactivity, rich food, acanthosis nigricans, overweight, obesity, HTN, and dyslipidemiaT2d, respectively. According to the p
values, we did not find any significant correlation between T2D status with any risk factor in this study. Conclusion: The
findings of this study indicate that family history of T2D, consumption of fast food, physical inactivity, consumption of rich
food, acanthosis nigricans, and overweight are the most potential risk factors of diabetes mellitus for such participants.
But we did not find any significant correlation among those risk factors. An oral glucose tolerance test (OGTT) may ensure
more specific results for such a study.
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1. Introduction

Type 2 Diabetes (T2D) is a serious and common chronic
disease. T2D and its complications constitute a major
public health hazard affecting people in both developed
and developing countries. It was, until recently, regarded
as a disease of the middle-aged and elderly. While this age
group still maintains a higher risk than younger adults,
evidence is accumulating to the effect that its onset in
those below 30 years of age is becoming common. The
prevalence of T2D has been increasing exponentially
across the globe. Multiple risk factors of diabetes, delayed
diagnosis, life-threatening complications, sub-therapeutic
treatment, and higher treatment costs are some crucial
barriers to the control of type 2 diabetes. Between genetic
and environmental factors, the development of early-
onset T2D represents a complex interplay. The table
summarizes the risk factors for developing early-onset
T2D". In the same study obesity, low physical activity, high
sedentary behavior, socioeconomic status, no modifiable
ethnicity (Pima Indian, Hispanic, Asian, and Afro-
Caribbean), family history of type 2 diabetes mellitus,
puberty, low birth weight, exposure to diabetes mellitus
while in the uterus, female sex and previous gestational
diabetes were considered as the potential risk factors of
DM. Overall, the risk factors for T2D in early-onset are
similar to those for late-onset T2D, with female sex and
puberty being additional risk factors, which contribute to
insulin resistance’. Overweight and obesity are becoming
major problems in adolescents around the world?. The
vast majority of those with early-onset T2D are obese
(80-92%) compared with only 56% of older adults® with
an inverse linear relationship between BMI and the age at
diagnosis of T2D*. In India, a recent study found that the
age-adjusted prevalence of being overweight among 13 to
18 years old was 18% in boys and 16% in girls®>. Genetic
predisposition plays an important role in the risk of
developing T2D. Some 84% of UK adolescents with T2D
have a family history of this disease while 56-71% have an
affected parent or sibling®. Wilmot and Idris’ have shown
that having a first- or second-degree relative with T2D
and with a strong family history among affected youth,
with 45-80% having at least one parent with diabetes
and 74-100% have a first or second degree relative with
diabetes. While it is likely that a genetic predisposition
increases the risk of early-onset T2D, families often share
a similar environment. Physical inactivity is a key factor
in the obesity, and diabetes epidemic in younger people’.
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Clustered metabolic risk (including insulin sensitivity)
increases in a dose-dependent manner with decreasing
physical activity in children aged 9-15 years®. Acanthosis
nigricans is a well-established physical marker of insulin
resistance and is reported to occur in up to 60-90% of
young people with T2DM. This seems to be especially
true for African Americans, Mexican Americans, and
some Native Americans, but not in other populations
such as in Japan®. In many studies it was found that in
developed countries the risk of diabetes is highest in those
with lower socioeconomic status; however, the opposite
appears to apply in developing countries, where higher
socioeconomic status is associated with an increased risk
of diabetes. Physical inactivity probably explains these
findings in both settings>. T2D was once considered a
disease of older adults but the age at diagnosis is falling
and it is now increasingly diagnosed in adolescents and
young adults to the extent that T2D will soon become the
predominant form of diabetes in some ethnic groups’.
An inverse relationship exists between body mass index
(BMI) and the age of onset of T2D* with severe weight
gain at <40 years associated with a higher risk of T2D?.

Thus, this study was conducted to assess the risk
factors of T2D in 1*-year MBBS and BDS students of
NEMCH, Bangladesh.

2. Materials and Methods

This was an observational cross-sectional study that was
undertaken at the Endocrine outpatient department in
a Tertiary Care Hospital, Sylhet, Bangladesh, during the
period from November 2017 to February 2018. Non-
probability purposive sampling was done. Out of 145
MBBS and BDS students who were admitted into the
session 2017-2018, 143 students were included as the
study subjects after permission of the concerned authority.
The exclusion criteria were strictly adopted. Data were
collected using a predesigned, pretested, semi-structured
data collection sheet. Socio-demographic information
was collected through face-to-face interviews, and
reports of RBS were recorded in the checklist. Physical
examination and related measurements were done.
Materials needed for the study were Sphygmomanometer,
Stethoscope, weighing scale, height measuring scale, waist
circumference measuring tape, etc. The laboratory of the
Department of Pathology of NEMCH was chosen as the
reference laboratory for the study. Demographic variables
were age, sex, area of residence, and family history of
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diabetes. Clinical variables were physical inactivity, weight frequencies and means £SD or means + SE as applicable.
gain, blood pressure, acanthosis nigricans vigilance, Student’s t-test and Chi-square test were conducted where
and waist circumference. The biochemical variable was the p-value <0.05 was considered as significant. Data
Random Blood Sugar (RBS). All data were expressed as analyses were done using computer-based SPSS version
20.0.
3. Result
Table 1. Socio-demographic characteristics of the participants (N=143)
Characteristics | Frequency (n) | Percentage (%)
Gender
Male 90 63.2
Female 53 36.8
Age group (In years)
17-19 yrs. 98 68.5
20-22 yrs. 45 31.5
Residence
Urban 105 73.4
Rural 38 26.6
Nationality
Bangladesh 84 58.7
Nepal 59 41.3

The table shows that out of the total 143 students, 90 (63.2%) were males and 53 (36.8%) were females. According to
the age of the participants, 98 (68.5%) belonged to the 17-19-year age group, and 45 (31.5%) were in the 20-22-year age
group. Among 143 students 105 (73.4%) were living in urban areas and the remaining 38 (26.6%) were from rural areas.
According to nationality, 84 (58.7%) were Bangladeshi students and 59 (41.3%) were Nepalese students.

Table 2. Participant’s gender, age, area, and country-wise risk factors analysis (N=143)

Risk Factor Total Male Female | 17-19yrs. | 20-22 Urban Rural | Bangladeshi Nepalese
yrs.
Family 68 (47.6) | 37(25.9) | 31(21.7) | 51(35.7) | 17(11.9) | 50(35.0) 18 48 (33.6) 20 (14.0)
History of (12.6)
DM
Fast Food 65 (45.5) | 40(28.0) | 25(17.5) | 43(30.1) | 22(15.4) | 53(37.1) | 12(8.4) 39 (27.3) 26 (18.2)
Physical | 62 (43.4) | 30 (21.0) | 32(22.4) | 45(31.5) | 17 (11.9) | 46 (32.2) 16 40 (28.0) 22 (15.4)
Inactivity (11.2)
Rich Food | 50 (35.0) | 35(24.5) | 15(10.5) | 31(21.7) | 19(13.3) | 42(29.4) | 8(5.6) 18 (12.6) 32(22.4)
Acanthosis | 37 (25.9) | 22 (15.4) | 15(10.5) | 24 (16.8) 13 (9.1) 29(20.3) | 8(5.6) 24 (16.8) 13 (9.1)
Nigricans
Overweight | 34 (23.8) | 24(16.8) | 10(7.0) | 23(16.1) | 11(7.7) | 25(17.5) | 9(6.3) 20 (14.0) 14 (9.8)
Obese 25(17.5) | 15(10.5) | 10(7.0) | 17(11.9) | 8(5.6) | 23(16.1) | 2(1.4) 16 (11.2) 9(6.3)
HTN 1(0.7) 1(0.7) 0(0.0) 1(0.7) 0(0.0) 1(0.7) 0 (0.0) 0 (0.0) 1(0.7)
Dyslipidemia | 1(0.7) 1(0.7) 0(0.0) 1(0.7) 0 (0.0) 1(0.7) 0 (0.0) 0(0.0) 1(0.7)

The table analyses the risk factors of DM. Out of the 143 students, the risk factor indicators were family history of DM,
which was present in 68 (47.6%), followed by fast food consumption in 65 (45.5%), physical inactivity in 62 (43.4%), rich
food consumption in 50 (35%), 37 (25.9%) acanthosis nigricans, 34 (23.8%) overweight and 25 (17.5%) obese.
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Table 3. Group-wise diabetes risk factor status: Family history of DM (n=68)

Diabetes status n %
Diabetes unlikely (less than 5.5) 21 30.9
Diabetes uncertain Group-1 (5.5-7.7) 41 60.3
Diabetes uncertain Group-2 (7.8-11.0) 6 8.8
Diabetes likely (more than 11.0) 0 0.0

The table shows that out of the 68 students with a family history of DM risk factors, diabetes was unlikely for 21
(30.9%), followed by diabetes uncertain group 1, 41 (60.3%), and diabetes uncertain group 2, 6 (8.8%).

Table 4. Group-wise diabetes risk factor status: Fast food consumption (n=65)

Diabetes status n %
Diabetes unlikely (less than 5.5) 21 32.3
Diabetes uncertain Group-1 (5.5-7.7) 40 61.5
Diabetes uncertain Group-2 (7.8-11.0) 4 6.2
Diabetes likely (more than 11.0) 0 0.0

The table shows fast food consumption as possible diabetes risk factor. Out of the 65 students, 21 (32.3%) were in
diabetes unlikely group, 40 (61.5%) were in diabetes uncertain group 1, and 4 (6.2%) were in diabetes uncertain group 2.

Table 5. Group-wise diabetes risk factor status: Physical inactivity (n=62)

Diabetes status n %
Diabetes unlikely (less than 5.5) 19 30.6
Diabetes uncertain Group-1 (5.5-7.7) 37 59.7
Diabetes uncertain Group-2 (7.8-11.0) 6 9.7
Diabetes likely (more than 11.0) 0 0.0

The table shows physical inactivity as possible diabetes risk factor. Out of the 62 students, 19 (30.6%) were in the
diabetes unlikely group, 37 (59.7%) in the diabetes uncertain group 1, and 6 (9.7%) in the diabetes uncertain group 2.

Table 6. Group-wise risk factor status: Consumption of rich food (n=50)

Diabetes status n %
Diabetes unlikely (less than 5.5) 15 30.0
Diabetes uncertain Group-1 (5.5-7.7) 30 60.0
Diabetes uncertain Group-2 (7.8-11.0) 5 10.0
Diabetes likely (more than 11.0) 0 0.0

The table shows consumption of rich food as risk factor of diabetes. Out of 50 students, 15 (30%) were in the diabetes
unlikely group, 30 (60%) were in diabetes uncertain group 1, and 5 (10%) were in diabetes uncertain group 2.
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Table 7. Group-wise diabetes risk factor status: Acanthosis nigricans (n=37)

Diabetes status n %
Diabetes unlikely (less than 5.5) 10 27.0
Diabetes uncertain Group-1 (5.5-7.7) 22 59.5
Diabetes uncertain Group-2 (7.8-11.0) 13.5
Diabetes likely (more than 11.0) 0 0.0

The table shows acanthosis nigricans as a risk factor. Diabetes unlikely group was 10 (27%), diabetes uncertain group

1 was 22 (59.5%) and diabetes uncertain group 2 was 5 (13.5%).

Table 8. Group-wise diabetes risk factor status: Overweight (n=34)

Diabetes status n %
Diabetes unlikely (less than 5.5) 14 41.2
Diabetes uncertain Group-1 (5.5-7.7) 17 50.0
Diabetes uncertain Group-2 (7.8-11.0) 3 8.8
Diabetes likely (more than 11.0) 0 0.0

The table shows overweight as risk factor. Among the 34 overweight students 14 (41.2%) were in the diabetes unlikely

group, 17 (50%) in diabetes uncertain group 1 and 3 (8.8%) were in diabetes uncertain group 2.

Table 9. Group-wise diabetes risk factor status: Obesity (n=25)

Diabetes status n %
Diabetes unlikely (less than 5.5) 6 24.0
Diabetes uncertain Group-1 (5.5-7.7) 16 64.0
Diabetes uncertain Group-2 (7.8-11.0) 3 12.0
Diabetes likely (more than 11.0) 0.0

The table shows obesity as risk factor. Out of 25 students, 6 (24%) were in the diabetes unlikely group, 16 (64%) were

in the diabetes uncertain group 1 and 3 (12%) were in the diabetes uncertain group 2.

Table 10. Group-wise diabetes risk factor status: HTN (n=1)

Diabetes status n %

Diabetes unlikely (less than 5.5) 0 0.0

Diabetes uncertain Group-1 (5.5-7.7) 0 0.0
Diabetes uncertain Group-2 (7.8-11.0) 1 100.0

Diabetes likely (more than 11.0) 0 0.0

The table shows HTN risk factor. One student was in diabetes uncertain group 2.
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Table 11. Diabetes group-wise risk factor status: Dyslipidemia (n=1)

Diabetes status n %

Diabetes unlikely (less than 5.5) 0 0.0

Diabetes uncertain Group-1 (5.5-7.7) 0 0.0
Diabetes uncertain Group-2 (7.8-11.0) 1 100.0

Diabetes likely (more than 11.0) 0 0.0

The table shows dyslipidemia as the diabetes risk factor. Only 1 student was in diabetes uncertain group 2.

Table 12. Nation-wise risk factor distribution (N=143)

Diabetes Risk Factor Total Students (%) Bangladeshi Students | Nepalese Students (%) p-Value
(%)
Family history of DM 68 (47.55) 48 (57.14) 20 (33.9) 0.006°
Fast-food habit 65 (45.45) 39 (46.43) 26 (44.07) 0.782"
Physical inactivity 62 (43.36) 40 (47.62) 22 (37.29) 0.223
Rich food habit 50 (34.97) 18 (21.43) 32 (54.24) 0.000°
Acanthosis nigricans 37 (25.87) 24 (28.57) 13 (22.03) 0.383™
Overweight 34 (57.63) 20 (55.56) 14 (60.87) 0.560™
Obese 25 (42.37) 16 (44.44) 9 (39.13) 0.991™
HTN 1 (0.70) 0(0.0) 1(1.69) 0.234™
Known dyslipidemia 1(0.70) 0(0.0) 1(1.69) 0.234"s

The table shows that out of 143 students, 68 (47.55%) had family history as risk factor for DM. Among them 8
(57.14%) were Bangladeshi students, and 20 (33.9%) were Nepalese students (p=0.006). As regards consumption of fast
foods as risk factor, among the 65 (45.45%) students, Bangladeshi students were 39 (46.43%) and Nepalese students were
26 (44.07%). Physical inactivity was risk factor in 62 (43.36%) students among whom 40 (47.62%) were Bangladeshi
students and 22 (37.29%) were Nepalese students. Consumption of rich foods was risk factor in 50 (34.97%) students
among whom 18 (21.43%) were Bangladeshi students and 32 (54.24%) were Nepalese students. Acanthosis nigricans
was risk factor in 37 (25.87%) students of whom 24 (28.57%) were Bangladeshi students and 13 (22.03%) were Nepalese
students. Overweight was risk factor in 34 (57.63%) students of whom 20 (55.56%) were Bangladeshi students and 14
(60.87%) were Nepalese students. Obesity was risk factor in 25 (42.37%) students of whom 16 (44.44%) were Bangladeshi
students and 9 (39.13%) were Nepalese students. Finally, in only 2 Nepalese students (1.69%) hypertension (HTN) and
dyslipidemia were risk factors, one each of hypertension (HTN) and dyslipidemia.

4. Discussion factor for T2D was sedentary lifestyle, which was also

predominant among the investigated women, confirming
This study aimed to assess the risk factors of DM the results of Brazilian and international studies involving
in lst-year MBBS and BDS students of NEMCH, college students®®. On the other hand, data from the
Bangladesh. In this study, in analyzing the association of Brazilian Ministry of Health indicate similar percentages
risk factors among participants we observed, the highest of lack of physical exercise among male and female
number of participants was associated with family adults'. In the present study, in analyzing the risk factors
history of DM which was 47.06%. Then 45.5%, 43.4%, of DM against several levels of blood glucose levels we

35%, 25.9%, 23.8%, 17.5%, 0.7% and 0.7% participants observed, a family history of DM was associated among
were associated with fast food, physical inactivity, rich 30.9%, 60.3%, and 8.8% of diabetes unlikely (less than
food, acanthosis nigricans, overweight, obesity, HTN 5.5), diabetes uncertain group I (5.5-7.7) and diabetes
and dyslipidemia, respectively. The most prevalent risk uncertain group II (7.8-11.0), respectively (p<0.532). Fast
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Table 13. Logistic regression of risk factors with Diabetes Uncertain Group-2 (7.8-11.0)

Characteristics OR SE 95% CI p-Value
Lower Upper
Family history of 1.11 0.412 0.497 2.391 0.532"
DM
Fast-food habits 0.681 0.401 0.311 1.47 0.724"
Physical inactivity 0913 0.422 0.417 2.105 0.113"
Rich food habits 1.239 0.441 0.531 2.885 0.848"
Acanthosis 1.262 0.552 0.428 3.726 0.345™
nigricans
Overweight 0.219 0.591 0.107 0.791 0.430™
Obesity 0.221 0.602 0.059 0.773 0.957™
HTN 0.922 0.461 0.426 2.082 0.643™
Known 1.305 0.508 0.438 3.711 0.656™
Dyslipidemia

food consumption was associated among 32.3%, 61.5%,
and 6.2% of diabetes unlikely (less than 5.5), diabetes
uncertain group I (5.5-7.7), and diabetes uncertain
group II (7.8-11.0), respectively (p<0.724). Physical
inactivity was associated among 30.6%, 59.7%, and 9.7%
of diabetes unlikely, diabetes uncertain group I, and
diabetes uncertain group II, respectively (p=0.113). The
habit of rich food taking was associated among 30%, 60%,
and 10% of diabetes unlikely, diabetes uncertain group I,
and diabetes uncertain group II, respectively (p<0.848).
Acanthosis nigricans was associated among 27%, 59.5%,
and 13.5% of diabetes unlikely, diabetes uncertain group
I, and diabetes uncertain group II, respectively (p=0.345).
Over body-weight was associated among 41.2%, 50%,
and 8.8% of diabetes unlikely, diabetes uncertain group
I, and diabetes uncertain group II, respectively (p=0.430).
Obesity was associated among 24%, 64%, and 12% of
diabetes unlikely, diabetes uncertain group I, and diabetes
uncertain group II, respectively (p=0.957). However, we
did not find any significant correlation of DM status with
any risk factor in this study. Overweight and obesity
involve a complex network of triggering factors, such
as sedentary lifestyle, inappropriate eating habits, and
cultural and environmental issues, which may justify
the results of studies that indicated the predominance
of excess weight in women*. In this study, most of the
participants were young adults, confirming the students
with some risk factors where obesity, fast food, physical
inactivity, and nutritiously rich food were the most
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prevalent, but without statistical significance. Overweight
and obesity involve a complex network of triggering
factors, such as sedentary lifestyle, inappropriate eating
habits, and cultural and environmental issues, which
may justify the results of studies that indicated the
predominance of excess weight in women*. The relation
between excess weight and marital status was confirmed
in other studies but has not been sufficiently clarified yet,
revealing a knowledge gap®. The levels detected for central
obesity, blood pressure, and glucose were similar to other
publications reviewed'?. The predominance of adiposity
among women and of high blood pressure and glucose
among men is also similar to other studies involving
college students'*'*. Although in this study we have not
found any correlation of several risk factors with the DM
status of our participants we should be aware of the health
status of such students to save them from DM. The studies
in the west have used some biochemical parameters or
have included questions on fruit or vegetable consumption
or antihypertensive therapy for deriving risk scores'>'.

5. Conclusions and
Recommendations

Until recently, type 2 diabetes has been viewed as a disease
in older adults. But with increasing rates of obesity, it is
clear that the age of disease onset is falling in all ethnic
groups and that type 2 diabetes is occurring in childhood.
The pathophysiology of type 2 diabetes in children and
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adolescents appears to be very similar to that of adults. risk factors of diabetes mellitus for such participants. An
The findings of this study indicate that a family history Oral Glucose Tolerance Test (OGTT) may ensure more
of DM, the habit of fast food taking, physical inactivity, specific results for such a study. For getting more reliable
consumption of nutritiously rich food, acanthosis information we would like to recommend conducting
nigricans, and being overweight may be the most potential more studies in multiple centers with large sample sizes.
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