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ABSTRACT Diabetes mellitus has been described for more than 2000 years for the past 2000 years, it has featured in the history

of modern medicine and yet when we have reached the new millennium, our knowledge of the nature of diabetesis

still incomplete. Complications from diabetes, such as coronary artery and peripheral vascular disease, stroke, diabetic neuropathy,

amputations, renal failure and blindness are resulting in increasing disability, reduced life expectancy and enormous health costs for virtually

every society. Diabetes is certain to be one of the most challenging health problems in the 21st century. Because of the differences in the

lifestyle of urban and rural population, we evaluated the anthropometric measurements between newly diagnosed cases of T2DM from rural
and urban areas.We also uncovered the differences in complications owing toT2DM in two different populations.

INTRODUCTION

Previous studies among urban subjects in Delhi reported on known
diabetes and compared this with the diabetes prevalence in
Southall, London. Diabetes was more prevalent among Indians
living in Delhi and Southall compared to British whites.'Two studies
from Maharashtra’ and Andhra Pradesh’ reported very high
prevalence rates similar to those in urban Indian populations.
Interestingly a significant correlation of body mass index (BMI) with
diabetes has been observed in these studies. It had been
hypothesized that although there was a significant increase in
diabetes as populations move from rural to semi-urban to urban
and cosmopolitan habitats, a reverse migration of culture might
already be taking placein Indian rural populations. 4

topatynskiet al (2001)° evaluated the prevalence of type 2 diabetes
mellitus (T2DM), obesity, hypertension, and lipid disturbances in a
representative group of urban and rural population in the Lublin
region (Eastern Poland). The prevalence was assessed in 17.6% of
ruraland in 14.1% of urban population. 75% of diabetics in the rural
areas and 56% in the town were the newly diagnosed cases. They
found impaired glucose tolerance in 30.3% of rural and in 21.6% of
urban population, BMI > or = 30 kg/m’ in 30.8% and 30.1%,
hypertension in 69.4% (29.2% newly diagnosed) and 68.6% (27.7%
newly diagnosed), hypercholesterolaemia (total cholesterol > or =
5.2 mmol/l (200 mg/dl)) in 66.4% and 60%, hyper-LDL-
cholesterolaemia (> or = 3.5 mmol/l (135 mg/dl)) in 57.3% and
52.6%, hypo-HDL- cholesterolaemia in 21.7% and 31.4%,
hypertriglyceridemia (> or = 2.3 mmol/I (200 mg/dl)) in 15.1% and
22% respectively. This finding indicated the urgent need for a
program for early diagnosis and prevention of T2DM and
concomitant metabolicdisturbances.

Jha (2004)° presented a prospective study of various coronary and
contributory risk factors in urban and rural diabetic population.
High total cholesterol was found to be the commonest lipid profile
abnormality in the study. Second commonest lipid abnormality was
high LDL levels. Low HDL cholesterol was found to be more
commonly in patients of age > 60 years than <60 years. More female
patients were overweight and obese as compared to male. A Large
population of diabetics was found to have a sedentary lifestyle.
Rural patients were progressing towards more coronary risk factors
as compared to the urban ones, mainly with the lipid profile
abnormalities. Although type 2 diabetic patients in this study
shared similar coronary risk factors as compared to diabetic patients
from different countries, yet in this study type 2 patients have got
high prevalence of hypertension. Male diabetics had high
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prevalence of smoking habits. Zaouiet al (2007) reported the
prevalence of diabetes to be 14.2%in a set of 7,656 subjectsin urban
and rural areas of Tlemcen (in western Algeria), higher among men
than women. The prevalence of type 2 diabetes was 10.5% and of
type 1 diabetes 3.7%. Overall prevalence was higher in urban than
rural areas. More than half of all patients with diabetes had family
members with the disease. Estimating the obesity rate according to
BMI, 56.7% of all men and more than half of allwomen in urban areas
were found obese. Degenerative complications were found in 60%
of diabetes patients. Majgi et al (2012)° carried out a study to identify
risk factors of T2DM in rural Puducherry. In univariate analysis age,
occupation, socio economic status, BMI, physical activity, family
history were significant for diabetes mellitus (DM). In multivariate
analysis age, BMI, family history of diabetes and occupation were
significantforT2DM.The 'diabetesrisk score' generated by the study
using age, BMI and family history of DM, had specificity, sensitivity
and accuracy of 54%, 77% and 76.2% respectively.

In our study, we evaluated and compared anthropometric
measurements between newly diagnosed cases of T2DM from rural
and urban areas. We also uncovered the difference in complications
owing to T2DM between newly diagnosed cases of T2DM in two
different populations

MATERIAL AND METHODS

The present study was conducted on newly diagnosed cases of T2
DM attending the Medical OPD or IPD wards in the Department of
Medicine, Era's Lucknow Medical College and Hospital, Lucknow.
100 patients (50 urban and 50 rural) were included in the study. The
permission was granted from Institutional Ethical Committee.
Patients with Diagnosis of T2DM according to ADA criteria were
selected and patients with diabetes diagnosed >3 months ago,
critically ill patients and pregnant women were excluded from the
study. Fasting, Post prandial blood sugar level, HBA1c and blood
pressure were measured for all patients. An informed consent was
obtained from patients. A detailed medical, personal, family history,
socioeconomic status, profession with clinical examination and
investigations of the patients was recorded. Following parameters
were measured.

* Anthropometry including Weight, height, Body Mass Index
(BMI) using formula = weight in kg / height in m, waist
circumference (WC), hip circumference (HC), waist-Hip Ratio
(WHR)

» Hypertension: Systolic blood pressure more than 140mm Hg,
Diastolic blood pressure more than 90mm Hg or increase in
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either systolic or diastolic blood pressure was considered as
hypertension
» Dyslipidaemia: Fasting lipid profile was done

»  HbAlc
» Nephropathy: Serum creatinine and blood urea measurement
wasdone.

» Neuropathy: Complete nervous system examination was done,
10gm monofilamentwas used to assess sensory neuropathy.

»  Retinopathy: Fundoscopy was performed

» CardiovascularDisease:

Symptoms of ischemic heart disease were enquired about. ECG was
performed and Stress ECG and 2D Echo-cardiography was done if
required.

e Peripheral Vascular Disease: Examination of peripheral pulses
was performed,

e Ankle-brachial pressureindexwas calculated.

» Cerebro-Vascular Disease: History of stroke and transient
ischemic attack was asked, CT and MRI head if required. Data so
collected was subjected to statistical analysis using SPSS
(Statistical Package for Social Sciences) Version 15.

Table 1: Comparison of Anthropometric Variables in Study
Population (Overall)

Table 1b: Comparison of Anthropometric Variables in Study
Population (Females)

Anthropomet |Group | (n=23) |Groupll Statistical
ric Variables (n=22) Significance
Mean |SD Mean |SD |t 'p'
Weight (kg) 48.52 4.96 57.14 |12.45|-3.074 |0.004
Height (cm) 148.57 |5.73 151.82 [10.19(-1.328 [0.191
WC (cm) 88.83 941 98.55 |6.37 [-4.038 |<0.001
HC (cm) 94.57 6.35 10091 [10.51|-2.462 (0.018
WHR 0.94 0.06 0.98 0.06 [-2.208 [0.033
BMI 22.10 3.06 2448 |3.04 |-2.618 |0.012

For all the parameters mean value of Group Il females was higher as
compared to Group | females and the difference between two
groups was also significant statistically for all the parameters except
height.(Table: 1b)

Table 2: Comparison of Blood Sugar Levels in Study Population

Blood Sugar Group | Group Il Statistical

levels Significance
Mean [SD Mean |SD 't' 'p'

Fasting (mg/dl) |197.60 |82.32 [185.88 [58.10 [0.822|0.413

Post prandial 287.32 |82.97 (281.62 [53.52 |0.408 |0.684

(mg/dl)

HbA1c (%) 7.58 0.99 [7.86 1.08 |-1.364/0.176

Group | Group Il |Significance
Anthropometri |Mean SD Mean [SD |'t' 'p'
cVariables
Weight (kg) 55.30 9.58 65.10 [15.38 [-3.825(<0.001
Height (cm) 157.28 9.99 158.16|10.60 |-0.427 |0.670
WC(cm) 91.18 1047 |[99.66 |9.18 |-4.305|<0.001
HC(cm) 93.04 735 199.28 |8.82 |[-3.843|<0.001
WHR 0.98 0.07 [1.00 |0.06 |-1.903|0.060
BMI 22.16 3.1 25.77 (434 |[-4.781(<0.001

Weight of Group Il (65.10+15.38 kg) was found to be higher than
that of Group | (55.30+9.58 kg) and this difference was found to be
statistically significant (p<0.001). Though Height of Group Il
(158.16+10.60 cm) was found to be higher than that of Group |
(157.28+9.99 cm) but this difference was not found to be statistically
significant (p=0.670). A statistically significant difference in WC of
Group 1 (91.18+10.47 cm) and Group Il (99.664+9.18 cm) was
observed (p<0.001). HC of Group I1(99.28+8.82 cm) was found to be
higher than that of Group | (93.04+7.35 cm) and this difference was
found to be statistically significant (p<0.001). WHR of Group |
(0.98+0.07) was found to be lower than that of Group Il (1.00+0.06)
and this difference was also found to be statistically significant.
(p<0.060) A statistically significant difference (p<0.001) in BMI of
Group | (22.16+3.11 kg/m?) and Group Il (25.77+4.34 kg/m’) was
found. All the above anthropometric variables were found to be
higher in Group Il as compared to Group |, which indicate that
patients of Group |l were more prone towards obesity. (Table:1)

Table 1a: Comparison of Anthropometric Variables in Study
Population (Males)

Anthropometr|Group | (n=27) |Group Il (n=28)|Statistical
ic Variables Significance
Mean |SD Mean (SD t' 'p'
Weight (kg) 61.07 |8.76 |71.36 [14.71 |-3.135 |0.003
Height (cm) 164.70 |6.00 163.14 |8.05 |0.813 |0.420
WC (cm) 93.19 |11.07 |100.54 (10.94 [-2.476 [0.017
HC (cm) 91.74 |7.99 98.00 7.17 |-3.060 |0.003
WHR 1.01 0.06 1.03 0.06 |-0.763 |0.449
BMI 2220 |3.21 26.77 496 |-4.042 |<0.001

Mean body weight, waist circumference, HC and BMI of male
patients of Group Il was significantly higher as compared to that of
male patients of Group I. Statistically no significant difference
between two groups was observed with respect to height and
waist-hip ratio (p>0.05). (Fig:4) (Table: 1a)

Though, fasting and post-prandial blood sugar levels of Group |
(197.60+82.32 & 287.32+82.97 mg/dl) were found to be raised as
compared to Group Il (185.88+58.10 mg/dl & 281.62+53.52 mg/dl)
but these differences were not found to be statistically significant
(p=0.413; p=0.684). Though HbA1c of Group Il (7.86+1.08%) was
found to be higher than that of Group I (7.584+0.99 %) but this
difference was not found to be statistically significant (p=0.176).
(Table: 2)

Table 3: Comparison of other Hematological/Biochemical
Parameters

Parameters Group | Group |l Statistical
Significance

Mean |SD Mean |SD |'t' 'p'
Serum Urea (mg/dl) [27.96 [6.95 [34.13 |14.26(-2.751|0.007

Spot Urine for 32.84 (47.80 |44.48 |63.33|-1.037|0.302
Microalbumin
(mg/L)
Serum Creatnine 1.03 ]0.17 |1.10 |0.21
(mg/dl)

Serum
Cholesterol(mg/dl)
Serum
Triglycerides(mg/dl)
Serum HDL(mg/dl) [38.17 [8.17 [37.54 |10.51/0.335 |0.740
Serum LDL(mg/dl) [116.67|45.56 [122.53|48.43(0.623 |0.538
Serum VLDL(mg/dl) [36.46 [26.26 [45.36 |14.07|2.113 |0.043

Serum urea levels of Group | (27.96+6.95) were found to be lower
than that of Group Il (34.13414.26) and this difference was found to
be statistically significant (p=0.007). Microalbumin levels on spot
urine test were found to be higher in Group Il (44.48+63.33 mg/L) as
compared to Group | (32.84+47.80) but this difference was not
found to be statistically significant (p=0.302). (Table: 3)
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182.32(131.28(226.82(70.34|2.113 |0.043
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Serum creatinine levels of Group | (1.03+0.17) were found to be
lower than that of Group Il (1.104+0.21) but this difference was not
found to be statistically significant (p=0.054). (Fig: 1)

Figure:2
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All the lipid levels (Total cholesterol, TG, HDL, LDL and VLDL) were
higher in Group Il as compared to Group |. A statistically significant
difference between two groups was observed for serum triglyceride
andVLDL levels (p=0.043). (Fig: 2)

Figure 3: Comparison of Presence of Complications/
Comorbidities between two groups
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Hypertension was the most common complication observed in 64%
of Group | and 56% of Group Il patients. Diabetic complications like
Retinopathy, neuropathy and nephropathy were present in 16%,
14% and 10% respectively of Group | and 20%, 16% and 14% of
Group |l patients. A total of 6 patients of Group | and 4 of Group Il had
tuberculosis. CVD was observed in 14% of Group | and 6% of Group Il
patients while CVA was seen in 10% of Group | and none of the
Group Il patients. Statistically, there was no significant difference
between two groups with respect to any of the complications/
comorbidities except for CVA which was significantly higher in
Group |l as compared to Group Il (p=0.022). (Fig: 3)

LIPID ABNORMALITIES

Serum Total Cholesterol: There were 14 (28%) patients in Group |
and 21 (42%) patientsin Group Il with raised cholesterol levels (>200
mg/dl), however, the difference between two groups was not
significant statistically (p=0.142).

Serum Triglyceride: There were 18 (36%) patients in Group | and 28
(56%) patients in Group Il with raised triglyceride levels (>150
mg/dl), thus showing a statistically significant difference between
two groups (p=0.045).

Serum LDL: There were 29 (58%) patients in Group | and 28 (56%)
patients in Group Il with raised LDL levels (>100 mg/dl), however,
the difference between two groups was not significant statistically
(p=0.840).

DISCUSSION

In present study, irrespective of gender as well as in both the
genders independently, mean body weight, waist circumference,
HC and BMI of urban patients was significantly higher as compared
to that of rural patients. In female patients, WHR of urban patients
was also found to be significantly higher as compared to that of rural
patients. Similar observations with respect to central obesity were
also made by Jha et al’and with respect to BMI by Zaouietal ".The
anthropometric and nutritional status differences between two
groups as observed in present study could be explained on the basis
of differencein activity levels of two groups as already illustrated.

In the present study, no significant difference between two groups
was observed with respect to blood sugar (fasting and PP) and HbA

levels of two groups. This is an interesting finding keeping in view
the heavier activity profile and better anthropometric status of rural
patients. Absence of a better glycemic control in rural area despite
these favourable conditions (activity level and anthropometry),
could probably be attributed to dietary habits. However, this is only
one of the probable reasons in the absence of a substantial
empirical basis foritand henceis anissue for further exploration.

In present study, biochemical levels such as serum urea and lipid
levels, viz. triglyceride and VLDL of urban patients were found to be
significantly higher as compared to that of rural patients. A poor
lipid status of patients and diabetic complications was also
observed in the study of Jha et al’. This difference can again be
attributed to the difference in activity profile and can also be related
with the nutritional status (anthropometry). In present study, no
significant difference between two groups was observed with
respect to diabetic complications except for cerebrovascular
accidents which were found to be significantly higher in rural group
as compared to urban group (p=0.022). The prevalence of diabetic
complications like nephropathy and retinopathy was quite high in
both the groups. It was surprising to see that a large number of
patients irrespective of group had complications like diabetic
retinopathy which is generally considered to be associated with
chronicity of diabetes and is less common in newly diagnosed cases
of type 2 diabetes. In a study by Gross et al (2005)°prevalence of less
severe form of nephropathy i.e. microalbuminuria was reported to
be only 7%. Similarly, in a study by Fowler et al (2008)"diabetic
retinopathy was reported to be a complication of diabetes that
manifestation almost 5 to 10 years after the onset of diabetes. The
findings in present study thus indicated a high level of undiagnosed
DM among patients in both the groups. It was concerning to note
thatirrespective of the place of residence patients generally ignored
the signs and symptoms of T2DMitself and reported to our facility
only when microvascular and macrovascular complications related
with diabetes started to manifest. These findings are in accordance
with the observations made by Deepa et al (2014)"" who reported
that knowledge about diabetes was far lower in general population
not diagnosed as diabetics (29.9%) as compared to diabetic
population (74.4%), however, there was no significant rural-urban
differences with respect to major issues related with diabetes. These
findings were suggestive of the fact that the preventive strategies
for creating awareness regarding diabetes and its complications
need a review and need a similar handling irrespective of urban and
rural residence.

CONCLUSION

Mean body weight, waist circumference, HC and BMI of urban
patients was significantly higher as compared to that of rural
patients. In female patients, WHR of urban patients was also found
to be significantly higher as compared to that of rural patients. No
significant difference between two groups was observed with
respect to blood sugar (fasting and PP) and HbA,_levels of two
groups. Serum urea, triglyceride and VLDL levels of urban patients
were found to be significantly higher as compared to that of rural
patients. No significant difference between two groups was
observed with respect to diabetic complications except for
cerebrovascular accidents which were found to be significantly
higher in rural group as compared to urban group. The study
revealed lower BMI and better lipid profile in rural newly diagnosed
diabetics as compared to urban population. These differences
highlight the difference of risk-complications relationship between
two population groups in view of difference in their demography,
and perceived difference in healthcare facilities.
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