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Introduction: Diabetes mellitus is a group of metabolic abnormality often deliberating with sever
complications of retinopathy, nephropathy and microangiopathy', which is one of the most common
endocrine disorders in all populations and all age groups.

Materials and Methods: This is a retrospective study. A total of 1118 adult subjects were enrolled in
the OPD in NMCTH. The case records of the patients of both genders aged range from 20-70 years.
A definitive diagnosis was made based on clinical features, fasting blood sugar, post- Prandial blood
sugar and lipid profiles estimation.

Results: Out of total patients, 142 were male and 71 were female Type —II diabetes patients. Male
diabetes was maximum in 41-50 years age groups.

Associated risk factors and co-morbid conditions were analyzed. Factors like physical activity,
socio-economical status, family history, obesity have shown statistically significant association
with diabetes mellitus. About 42 % have systolic BP> 140 mm of Hg and 47 % have diastolic BP> 80
mm of Hg.

Conclusion: This study showed a trend of diabetes with age in both sexes, reaching the highest in
the age 41-50 years. Based on our study, we may concluded that these factors need to be addressed
in prevention and control strategies in this area.
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Introducation

Diabetes mellitus is a group of metabolic abnormality often
deliberating with sever complications of retinopathy,
nephropathy and microangiopathy', which is one of the
most common endocrine disorders in all populations and
all age groups. It is characterized by derangements in
carbohydrates, lipids and protein metabolism due to
complete or relative insufficiency of insulin secretion and/
or its action?. Incidence of this chronic disease is
spectacularly increases day by day throughout the globe.
The prevalence of diabetes in developing countries is
closely associated with industrialization, socio-economic
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status, urbanization and changing life-style® . According to
astudy by WHO an estimated 140 million people worldwide
suffer from diabetes and this number is expected to rise to
at lest 300 million by the year of 2025 *. Recent studies have
shown that among the developed countries like India has
the largest diabetic population in the world®. A group of
workers conducted a series of field survey of diabetes in
urban and rural areas of Nepal and reported an approximately
one third of the people in the age of 40 years and above in
urban areas have greater tendency towards diabetes®. At
present, diabetes has been noted to be increasingly common
in various hospital of Nepal®. Type-II diabetes mellitus is
much more common than diabetes mellitus Type-I and
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severity of Type-1I diabetes mellitus is about 85%°. Both
genetic and environmental factors are important in the
development of the Type -1I diabetes mellitus'®'>. These
external factors are rectifiable and the evidence that
correction of these factors can bring down the risk of Type-
IT diabetes mellitus by up to 91%"'*!%. Thus, we conducted
the study to find out the various risk factors in the causation
of Type-II diabetes mellitus in the patients attending the
OPD of National Medical College & Teaching Hospital,
Birgunj, Nepal.

Material and Methods

Subjects: A hospital based case control study was carried
out in clinically suspected patients with common
symptomatic disease like fever, skin disease, diarrhea, etc
and diabetes attending at out patient department (OPD) of
National Medical College & Teaching Hospital, Birjung. The
diabetic cases were selected by applying systemic random
sampling technique and selecting every 6™ patient attending
OPD. Thus total number of patients 1118 (male 620 and
female 498) subject were available for study. Non- diabetic
patients as control were selected by matching of age and
sex from other patients attending OPD.

Data on risk factors for diabetes mellitus were recorded on
a structured questionnaire. Occupation was categorized as
per Kappa Swamy’s scale '°. Income was categorized as per
classification used by National Council of Applied Economic
Research'¢. Nutritional status was evaluated using WHO’s
recommendation'”. The anthropometric measurements
(weight and height) were recorded and body mass index
(BMI) were calculated on the basis of National Health and
Nutritional Examination Surevy'8.The physical activity was
characterized by the following heads of sedentary, moderate
and heavy worker".

Blood Collection:

Fasting Blood Sugar (FBS) and Lipid Profiles — About 5
ml over night (10-12 h) venous blood samples was collected
under aseptic condition from each individual. 1.5 ml blood
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was taken in sodium fluoride vial for estimation of fasting
blood sugar and rest was used for lipid profiles.

Post-Prandial Blood Sugar (PPBS) — After taking of high
carbohydrate diet (150 g), venous blood sample (5 ml) was
collected from individual after 2 h interval under aseptic
condition in sodium fluoride vial.

Estimation:

Blood Sugar — Blood sugar (glucose) level was estimated
by GOD-POD method using Bio-Kit (Ranbaxy) by semi -
automated clinical chemistry analyzer (RANLAB/ Model-
125) and expressed as mg/dl.

Serum Lipid Profiles — Total serum cholesterol was
analyzed using cholesterol oxidase phenol 4 -
aminophenazone peroxidase (COD-PAP) enzymatic method,
triglycerides by glycerol phosphate oxidase - peroxidase
(GPOP) method, high density lipoprotein cholesterol (HDL-
C) fraction was estimated after manganese-heparin
precipitation using semi-autoanalyzer. Low density
lipoprotein cholesterol (LDL-C) was calculated by
Freidelwald’s equation®.

Statistical Analysis —All results were expressed in Mean +
SD. One way analysis of variance (ANOVA) was used to
test the significance of difference.

Results

Itis a hospital based cases control study of Type-II diabetes
mellitus. A total of 1118 adult subjects were enrolled in the
OPD in National Medical College, Birjung. Regarding sex
out of total patients, 620 patients were male and 498 patients
were female. Age of the patients were consider from 20-70
years and they were divided into five groups with age of 10
years interval. It has been found from Table-I that out of
total patients, 213 (19%) patients were Type-II diabetes. On
closer observation, it has been found that 142 (66.7 %) were
male patients and 71 (33.3%) were female patients. So,
maximum male patients are noticed as diabetes in 41-50 years
age.

Table 1: Age and sex distribution of Type — II Diabetes Mellitus

Age Male Female Total
group(Year)

Total patients| Type -II DM Patients | Total patients| Type -II DM Patients | Type II DM
20-30 116 8 (5.6%) 119 8 (11.3%) 16 (7.5 %)
31-40 84 12 (8.5%) 148 12(16.9%) 24 (11.4%)
41 -50 148 68 (47.9%) 129 25(35.2%) 93 (43.7 %)
51-60 71 30 21.1%) 72 14(19.7%) 44 (20.8 %)
61-70 201 24(16.9 %) 30 12(16.9%) 36 (16.7 %)

n=620 n =142 (66.7%) n=478 n=71(33.3%) n =213(100%)
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Fasting blood sugar (FBS) and post- prandial blood sugar
(PPBS) were depicted in Table II & III. The values of FBS
and PPBS in study groups were found to be progressively
increasing with age. Type —II diabetes of male patients in
41-50 years age groups have a higher blood sugar of FBS
(174.81£12.03 mg%) and PPBS (251.79+13.65 mg%) and the
value was statistically significant (p<0.001). In the same
age groups of female patients also have a statistically
significant (p<0.01) rise of FBS (172.70+10.06 mg %) and
PPBS (211.19£12.09 mg %) in comparison to control groups.
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From Fig-2, it has been found that a significant association
exist between diabetes and religion. Approximately 67 %
diabetes belongs to Hindu and 21 % were in Muslim religion.

Fig. 2: Type — 11 Diabetes Mellitus VS Religion
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Physical activities of the Type-II diabetes were given in
Fig-1. Then results showed that the prevalence of diabetes
in sedentary workers (72 %) while the moderate workers
were only 25 % in respect to normal patients. Risk factor of
diabetes in heavy workers (5.2%) was less significant.

Fig. 1: Type-II Diabetes Mellitus VS Physical Activity
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Higher economic class (income > Rs.20, 000 pm) was found
to be a significant risk factor and probably influence the
occurrence of 43.7% Type-II diabetes (Fig-3). The
occurrence of diabetes decreases with decreasing monthly
income.

class

>Rs.20,oool

Income per month

Fig. 3: Type — II Diabetes Mellitus VS Economic Status
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It was also notice in Fig-4, Type-II diabetes mellitus was
significantly associated with urbanization. The prevalence
of diabetes was more among people living urban areas
(61.1%) than in rural areas (23.9%).

Urban Area

Rural Area
Population
Fig. 4: Incident of Type-II Diabetes urban VS rural area

Obesity have long been accepted with a strong correlation
to body fat content and it magnitudes depend on body
mass index (BMI). From the study showed in Fig- 5, 53% of
Type-II diabetic patients have normal BMI (19-23.7 kg/m?)
where as 32% were overweight (BMI = 24-30kg/m?) and
only 13%of the diabetic population were found to have
obesity (BMI>30 kg/m?).

Fig. 5: Obesity VS Type — II Diabetes Mellitus patients

In our study, smoking habits of Type-II diabetic patients
showed in Fig-6, indicates about 76% smokers were
identified as significant risk factor for diabetes in compared
with non-smokers (24%). Among the smokers, 35 % Type-1I
diabetes were found alcoholic .Other smokers like cigarettes,
tobacco chewers, etc. were also found diabetes.

Family history of Type —II diabetes were found to be an
important risk factor showed in Fig-7. Though there was an
irregular percentage change in diabetes with different age
groups but a high values was observed in 41-50 years age
group (21%).
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Fig. 6: Smoking habits of Type — I Diabetes Mellitus
patients

20-30 31-40 41-50 51-60 61-70
Age Group
Fig. 7: Family history of Type —II Diabetes Mellitus
patients

Out of 213 Type —II diabetes mellitus, 35% have systolic BP
ranging from 130-140 mm of Hg, 42% systolic BP 140-150
mm of Hg, 22% have systolic BP 150-160 mm of Hg and 8%
have systolic BP between 160-170 mm of Hg ( Fig-8) where
as 45% cases have diastolic BP ranging from 70-80 mm of
Hg, 23% have diastolic BP 80-90 mm of Hg, 10% have
diastolic BP between 90-100 mm of Hg and only 3% have
diastolic BP 100-110 mm of Hg (Fig-9).
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Fig. 8: Systolic blood pressure of Type — II Diabetes
Mellitus patients
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Discussion

Type-II diabetes mellitus was characterized by an important
component of metabolic syndrome associated with
hyperglycemia, dyslipidemia, obesity and hypertension.
Worldwide prevalence and incidence of diabetes was
increasing day by day. So it is a new challenge to us to
assess the actual and prominent risk factor for Type-II
diabetes mellitus .Therefore, various risk factor for Type-II
diabetes mellitus were investigated through an age and sex
matched case-control in hospital (NMCTH, Birjung) based
study .Our study shows relatively high rate of Type —II
diabetes mellitus in male compared to female. Diabetes
normally depends on age and mostly developed in adults
at the age of 40 years and its magnitudes was more at the
age of 50 years?'. Present study shows diabetes mellitus to
be the most common in the age group of 41-50 years.

60-70 70-80 80-90

90-100
Pr (mm of Hg)

100-110 110-120

Fig. 9: Diastolic blood pressure of Type — II Diabetes
Mellitus patients

Most of the Type-II diabetic male patients (54.9%) have
desirable serum cholesterol level (150-200 mg/dl ) and 29.6%
have borderline level (200-250 mg /dl). 9.2% of the study
cases were found to have serum cholesterol level 250-300
mg /dl where as 6.3% have >300mg/dl. 31 % of the male
patients have normal serum triglycerides (TG) level (150-
200 mg/dl) where as 69% have high serum TG level. High
level of TG clearly showed 34.5% have TG 200-250 mg/dl,
24.6% have 250-300mg/dl and only 9. 9% have serum TG >
300 mg/ dl. Both serum cholesterol and TG levels (> 300 mg
/ dl) were found in 11.3 % in female patients. About 43 %
female diabetic patients have normal serum cholesterol as
well as TG level. Borderline level of TG was found little bit
more (18.3%) than cholesterol (14.1%) in female.

Regarding the blood sugar level of FBS as well as PPBS
values in male and female diabetic patients in 41-50 years
age are statistically significant. High blood sugar level have
been correlated with increased cardiovascular diseases?.

The risk of diabetes was more in sedentary worker than
moderate worker. This may be due to (i) changes in the life
style, (ii) lack of physical exercise and (iii) change in mode
of interaction between insulin and its receptors which leads
to Type —II diabetes mellitus®.

Though there was no strong evidence that religion as a
noticeable risk factor but our study showed majority cases
belong to Hindus (67 %). These findings clearly indicates
that distribution of labour, economical status and proceeding
of daily life may be the possible cause of diabetes.

However HDL-C level of Type —II diabetes mellitus in male
was found to 59.2% (<40 mg /dl) but approximately 30 %
under normal rang ( 40-60 mg/dl ) and 11.3% have > 60 mg/
dl where as in female 52.1% have <40 mg/dl, 35.2% of 40-60
mg /dl and only 12.7% of > 60 mg/dl. LDL- C level in male
was found <100mg/dl (30.3%), 100-1239 mg/dl (50.7%), 130-
159 mg/dl (11.9%) and e” 160 mg/dl and in case of female
the value was found almost same level of male.

Higher economic class was found to be a significant risk
factor and probably influence the occurrence of diabetes
mellitus indirectly through affluence, causing a change in
diet, the amount of food consumed and life style has been
found elsewhere .

Table 4: Cholesterol & triglycerides levels of Type — II Diabetes Mellitus patients

Sex Cholesterol(mg/dl) Triglycerides (mg/dl)

150-200 200-250 | 250-300 >300 150-200 200-250 250-300 > 300
Male 78 (54.9%) | 42(29.6%)| 13 (92 %) | 9(6.3%) 44(31%) | 49(34.5%) | 35 (24.6%) 14(9.99%)
Female | 31(43.7%) | 22(31%) | 10(14.1%) | 8(11.3%) | 30(42.3%) | 20(28.2%) | 13(18.3%) 8(11.3%)
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Obesity was established a significant risk factor and
independent risk factor for Type-II diabetes mellitus®. It
was found that about 28 times increase the risk of Type-II
diabetes mellitus than non-obese individual®. Obesity
particularly central adiposity has long been accepted as a
risk factor for Type-II diabetes mellitus and it has a strong
correlation with body mass index (BMI)*. An increase in
BMI even at relatively low levels in previously normal
weight individual greatly increases the risk of diabetes®.
Present study indicates that only 13% of Type-II diabetes
was found to have obesity (BMI >30 kg/m?). Intake of high
calories food and less physical activity may be the cause of
obesity.

In our study the most significant risk factor for Type-II
diabetes mellitus is associated with urbanization. The
prevalence of diabetes was more among people living in
urban areas than in rural areas in developing countries® 3"
3 The speculated reason for (a) ageing, (b) changes in life
style and (c) underweight birth of baby which could lead to
diabetes during adult stage.

An interesting observation came out from our study that
cigarette smoking and alcohol consumption are major risk
factor for diabetes .Some author suggested the smoking
enhance the myocardial infraction and complications of
peripheral vascular diseases with diabetes mellitus but exact
mechanism is still unknown?®? where as excessive intake of
alcohol can increase the risk of diabetes by damaging the
pancreas, liver and by promoting obesity®.

Family history of diabetes was found to be a very important
risk factor. It has been generally accepted that there is a
strong genetic predisposition for Type-II diabetes mellitus.
Our study shows 42% patients have systolic BP ranging
from 140-150 mm of Hg and 47 % have diastolic BP > 80 mm
of Hg which is reflecting hypertension as the commonest
co-morbid condition associated with Type-II diabetes
mellitus. Associated risk factor with diabetes either due to
change of socio-economic status which might have
hampered their daily life, and / or developed some unknown
stress. Lipid abnormalities and diabetes have been
acknowledge that cardiovascular complication are the
principle cause of morbidity and mortality associated with
the diabetic patients* .The common pattern of dyslipidemia
in diabetes is hypertriglyceridemia and reduced HDL-
cholesterol level® The causal link between elevated LDL-
cholesterol and coronary heart disease was also
established®. A study has shown that the prevalence of
hyperlipidemia in Type-II diabetes can be a high as 70.0% ¥’
in comparison to Indian (55 %) of diabetic population®.
One more study conducted in Finland showed higher risk
of myocardial infraction subjects with Type-II diabetes than
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in non- diabetic subjects with myocardial infraction®.
Present study shows that 69% of Type —II diabetic male
and 57.9% of female patients have hypertriglyceridemia (TG
>200 mg %). Hypercholesterolemia (cholesterol > 250 mg
%) was found more in female than male. Regarding HDL-
cholesterol it was found >50 % male as well as female have
low serum HDL-C (< 40 mg%) but very less number diabetic
patients have elevated level of LDL- C.

Conclusion

It is clear that sedentary life style ,socio-economic status,
obesity, urbanization ,smoking, stress, family history were
identified as the important risk factors for Type-II diabetes
mellitus . Based on our retrospective study, we may
concluded that these factors need to be addressed in
prevention and control strategies in this area
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