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Abstract

Introduction: Vascular complications are the major cause of morbidity in patients with diabetes mellitus. Screening for
these complications is crucial in early detection and tertiary prevention. Hence, this study aimed at finding the prevalence
of micro and macrovascular complications and their associated factors in type 2 diabetes mellitus patients in a rural health
center by using simple and easily available tools. Methodology: This hospital based cross sectional study was conducted
in Rural Health and Training Centre (RHTC) of Sri Ramachandra medical college from Jan 2017 to Aug 2017. All type 2
diabetes patients registered at RHTC were included in the study. By the use of questionnaire, clinical examination and
laboratory investigations, the prevalence of macro and microvascular complications and associated factors were ascertained.
Multiple logistic regression was used to identify factors associated with vascular complications of diabetes. Results: The
study included 390 type 2 diabetes patients. The overall prevalence of macrovascular and microvascular complications
in our study population was 29.7% and 52.1%, respectively. Among the macrovascular complications, both coronary
artery disease (CAD) and peripheral vascular disease (PVD) had a prevalence rate of 15.1%. Among the microvascular
complications, peripheral neuropathy (44.9%) had the highest prevalence followed by nephropathy (12.1%) and diabetic
foot (7.2%). Multiple logistic regression analyses showed high HbA I c level, lower education, high postprandial blood sugar,
hypertension, abdominal obesity were significantly associated with increased risk of vascular complications of diabetes.
Conclusion: This study demonstrated the increased prevalence of vascular complications in Type 2 diabetes patients in
rural India. Regular screening to identify those patients at risk could prevent further progression of complications.
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Introduction The burden of diabetic complications is high in India
because of the large number of people with diabetes.” Studies
from India reported a prevalence of 5% to 37% of macrovas-
cular and microvascular complications among diabetes

Diabetes mellitus is increasing in prevalence both in urban
and rural population in India.!”* The main consequences, in
the long term, of uncontrolled diabetes are microvascular
(nephropathy, retinopathy, and neuropathy) and macrovascu-
lar (coronary artery disease, cerebrovascular, and peripheral
vascular disease) complications.* The latter has resulted in
diabetes being proclaimed as vascular disease and it is the
leading cause of cardiovascular death worldwide.® The clini- : ) )
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patients.®® Patients with diabetes and associated microvas-
cular complications are at higher risk of accelerated athero-
sclerosis which ultimately culminates in cerebrovascular
and cardiovascular events and premature death.® A multicen-
tric study in India reported a high prevalence of microvascu-
lar complications like diabetic neuropathy (26.1%) and
nephropathy (26.9%).!° The prevalence of undetected com-
plications is more in rural area when compared to urban
area, due to poor control of diabetes, lack of awareness, and
limited access to health care.!!!

Population data on diabetes complications are available
in urban India.!" Data on the burden of vascular complica-
tions of diabetes, its prevalence and severity are scarce from
the rural setting in India.'>' This may be due to lack of
expertise in rural clinics, non-availability of tools that may
be required for screening as well as cost of the tests.'* India
being a developing country and with majority of the popula-
tion being in rural area, comprehensive assessment of dia-
betic patients and identifying the complications becomes
the need of the hour. Screening for both macro and micro-
vascular complications in type 2 diabetes patients will help
in understanding the burden of the problem. In this back-
ground, we proposed to assess the prevalence of vascular
complications in type 2 diabetes patients with clinical
examination and simple easily available tools in a rural
health center.

Methodology
Study Setting and Population

This hospital based cross sectional study was conducted in
Rural Health and Training Centre (RHTC) of Department
of Community Medicine of medical college located at
Vayallanullur, Tamil Nadu from Jan 2017 to Aug 2017.
Based on study done by Agarwal et al, on vascular compli-
cation of diabetes (prevalence of neuropathy—32.5%), the
minimum sample size was calculated to be 324 subjects at
95% confidence level and 5% of allowable error.® RHTC
caters to 800 diabetic and hypertensive patients who are
registered with the center. Of them, 300 were diagnosed
with only hypertension and another 100 were not regular in
their visits for treatment and so they were excluded from
this study.

Data Collection and Quality Control Measures

Information on background demographic characteristics
like age, gender, education, occupation, etc. was collected
using a pretested structured questionnaire. Details of co-
morbidities were obtained from their records as well as
from history. The content validity of the questionnaire was
examined by an expert team of 3 endocrinologists. The
questionnaire was then translated to Tamil and then back

translated to English by language experts. Data collection
was done by the principal and co-investigators of the
study.

Anthropometric assessment of study population was
done using standard procedures.'’ The cut off for waist cir-
cumference was taken to be 90 cm for male and 85cm for
female.'® Blood pressure was measured and patients with
blood pressure of either systolic >140 or diastolic > 90 mm
Hg were considered to be hypertensive.!”

Complete foot examination was done to look for signs of
skin discoloration, absent hair, dystrophic nails, fissured skin,
ulceration, gangrene, absence of toes, past healed/unhealed
ulcers, deformity, absent peripheral pulses (dorsalis pedis,
posterior tibial). Touch (prick) sensation in lower limbs was
assessed using 10g monofilament. The monofilament was
held perpendicular to the skin and pressure was applied until
the filament just bends with a contact time of 2seconds.
Vibration and touch were tested at 5 areas—plantar surface of
distal hallux, heads of first metatarsal, fifth metatarsal, heel,
dorsal surface of the foot. In addition, presence or absence of
ankle reflex was checked using percussion hammer.

Blood was examined for plasma glucose (fasting and post-
prandial), HbA1lc, and serum creatinine. Urine was examined
for glucose, albumin, pus cells, and RBCs. A 12-lead electro-
cardiogram resting ECG was taken. Nephropathy was
assessed using estimated glomerular filtration rate (eGFR)
which was calculated by the abbreviated MDRD equation
(Modification of Diet in Renal Disease).'® Based on the
patient’s history, physical examination and laboratory find-
ings, vascular complications of diabetes were diagnosed by an
endocrinologist (SM).

Operational Definition of Vascular Complications
Macrovascular Complications

e Coronary artery disease (CAD): History of angina or
myocardial infarction or/and documented in medical
records or abnormal ECG findings indicating the
presence of ischemia or infarction indicating coro-
nary artery disease."’

e Cerebrovascular disease (CVD): History of stroke or
transient ischemic attack/hemiplegia or/and docu-
mented in medical records.?

e Peripheral vascular disease (PVD): Definitive his-
tory of intermittent claudication or if one or more
peripheral pulses absent in any one foot.?!

Microvascular Complications

e Peripheral neuropathy: Ankle reflex absent or 10g
monofilament for touch is

e <3/5o0r 128 Hz vibration sense is <3/5 in any 1 foot.??

e Nephropathy: Estimated Glomerular filtration rate
less than 60 mL/min/1.73 m?.23
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e Diabetic foot: Presence of ulcer/old healed ulcer/
gangrene/ deformity/amputation in either foot.>*

Ethics

Ethical approval was obtained from Institutional Ethics
Committee prior to the commencement of the study
(IEC-NI/16/NOV/56/81). Written informed consent was
obtained from all participants before data collection after
giving the details of the study.

Data Processing and Analysis

Data entry and analysis of the variables was done using
Statistical Package for Social Sciences (SPSS) version 16
(IBM Corporation, Somers, New York, USA) software after
checking for completeness. Qualitative variables such as
socio-demographic characteristics were expressed as fre-
quency and percentages. The prevalence of vascular com-
plications of diabetes was calculated as percentages and
95% Confidence Interval. Univariate and multiple logistic
regression analysis was done to identify various factors
associated with complications of diabetes among study sub-
jects. “Two sided” P value of <.05 was considered to be
statistically significant.

Missingness was observed in certain background vari-
ables such as education (0.2%), waist circumference (3.5%),
and duration of diabetes (2.8%). About 1.5% of blood
parameters like FBS and PPBS were missing due to errors
in processing of blood sample.

Results

Out of the 400 diabetic patients who attended the diabetic
clinic at the rural health center, 10 patients refused to give
consent. The remaining 390 patients were included in the
study. The socio-demographic characteristics of the study
subjects are given in Table 1. The mean (SD) age of study
population was 56.3 = 10.1 years. About three fourth of the
study population were females. About 65% of study popula-
tion were educated less than primary school level. The
mean (SD) BMI was 26.9 = 11.4kg/m? and more than 50%
of the study population were overweight/obese. The mean
(SD) duration of diabetes was 6.3 = 6.1 years. Based on the
HbAlc value about 55.4% of study population had their
diabetes under control (HbAlc <7%).

The overall prevalence of macrovascular and microvas-
cular complications in our study population was 29.7% and
52.1%, respectively. About 19.7% of study subjects had
both macro and microvascular complications (Figure 1).
Figures 2 and 3 describes the various signs and symptoms
of complications of diabetes. About 12.3% of study subjects
presented with abnormal ECG findings. History of CAD
and CVD was observed in 4.4% and 1.5% of study subjects

Table |I. Socio Demographic Characteristics of Study Subjects
(n=390).

Variables Number Percentage
Age

<50 119 30.5

50-70 247 63.3

>70 24 6.2
Gender

Male 104 26.7

Female 286 733
Education®

Less than primary 252 64.8

Middle school and above 137 352
Smoking

Yes 42 10.8

No 348 89.2
Body mass index®

Normal (18.5-24.99) 159 41.2

Overweight (25.00-29.99) 147 38.1

Obese (=30) 80 20.7
Waist circumference®

Normal 124 33

High 252 67
Hypertension

Yes 204 523

No 186 47.7
Duration of diabetes®

<Syears 224 59.1

5-10years 100 26.4

>10years 55 14.5
FBS®

<125 193 50.3

=126 191 49.7
PPBS

<200 151 393

=200 233 60.7
HbAlc

=7 216 55.4

7.1-95 131 33.6

=96 43 I

Abbreviations: FBS, fasting blood sugar; HbA ¢, glycated hemoglobin;
PPBS, post prandial blood sugar.
Missing values = 3(n=1), %(n=4), {(n=14), 4(n=11), ¢(n=6), {(n=6).

respectively. About 3.3% and 12.3% of study subjects pre-
sented with history of intermittent claudication and absent
peripheral pulses. Among the symptoms of peripheral neu-
ropathy, diminished touch sensation (30.3%) was most
prevalent followed by absent ankle reflex (23.1) and dimin-
ished vibration (17.3). About 10% of study subjects had
abnormal urine albumin and serum creatinine. The findings
of diabetic foot among the study participants were presence
of ulcer (3.6%), healed ulcer (4.3%), gangrene (0.8%), and
deformity (6.2%).
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Figure |. Prevalence of both macro and microvascular
complications among type 2 diabetes patients in a Rural Health
Centre (n=390).

Table 2 describes the prevalence of macrovascular com-
plications and univariate analysis of various background
variables with macrovascular complications. The preva-
lence of coronary artery disease (CAD), peripheral vascular
disease (PVD) and cerebrovascular Disease (CVD) in our
study population were 15.1%, 15.1%, and 1.5% respec-
tively. Univariate analysis showed that increasing age,
lower education, hypertension was significantly associated
with increased risk of coronary artery disease. Hypertension
and increased duration of diabetes were associated with
increased risk of cerebrovascular disease.

Table 3 describes the prevalence of microvascular com-
plications and its association with various background vari-
ables. Peripheral neuropathy (44.9%) had the highest
prevalence followed by nephropathy (12.1%) and diabetic
foot (7.2%). Univariate analysis showed that factors such as
increasing age, lower education, increased duration of dia-
betes, higher fasting blood sugar, postprandial blood sugar
and HbAlc (=9.6%) were significantly associated with
peripheral neuropathy(P <.05). Hypertension was signifi-
cantly associated with nephropathy (P <<.05) whereas
higher glycemic parameters such as fasting, postprandial
blood sugars, and HbA 1¢ were significantly associated with
diabetic foot (P <.05).

Multiple logistic regression analysis was done on 376
subjects due to missingness observed. Regression analysis
for macrovascular complications (Table 4) showed that sub-
jects with primary schooling and less (Adjusted odds ratio
(aOR)=2.1[1.1-4.5]), being hypertensive (aOR=2.0[1.1-
3.8]) had increased risk of associated CAD than those with
higher education and normotensives. Study subjects with
abdominal obesity had 2.2 [1.1-4.5] times increased risk of
associated PVD than those with normal waist measure-
ments (P=.031).

Multiple logistic regression analysis (Table 5) for micro-
vascular complications showed the less than primary
schooling (aOR=2.8[1.7-4.8]), duration of diabetes >
Syears (aOR = 1.8[1.1-3.2]), postprandial blood sugar

(=200mg/dl) (aOR=1.7[1.1-2.9]) and HbAlc (=9.6%)
(aOR=2.6[1.2-5.9]) had increased risk of associated neu-
ropathy than the others. Females (aOR=0.3[0.1-0.9]) had
lower risk of associated diabetic foot than males. Subjects
with HbAlc (7.1%-9.5%) value had 4.1 [1.4-11.3] times
increased risk of associated diabetic foot than those with
HbAlc of (=7%).

Discussion

In this study, simple, easily available screening tools were
used to assess the prevalence of vascular complications of
diabetes in a rural setting. It revealed high prevalence of
both micro and macrovascular complications in the popula-
tion. The implications of the study findings are: (1) burden
of vascular complications is quite high in our rural popula-
tion also, (2) simple tools of assessment may suffice in peri-
odic evaluation of these patients.

Among the macrovascular complications, the prevalence
of CAD and PVD was high (15.1%) followed by CVD
(1.5%). Studies done in rural India observed the prevalence
of Ischemic heart disease and stroke to be 7.8% to 11.4%
and 0.5% respectively.'>? Study done by Agarwal et al
observed that the prevalence of PVD by both clinical exam-
ination and doppler to be 18.1% which was close to our
study findings.?® Presence of claudication (likelihood ratio
LR—3.30) and any pulse abnormality (LR, 3.10) are the
most useful clinical findings in diagnosis of PVD. PVD is
one of the dangerous complications of diabetes, a simple
history of intermittent claudication and examination of
peripheral pulses will help in early detection of PVD and
patients can be referred to higher centers for further diagno-
sis and treatment.?’

Among the microvascular complication, peripheral neu-
ropathy (44.9%) had the highest prevalence followed by
nephropathy (12.1%) and diabetic foot (7.2%). Studies have
shown the prevalence of peripheral neuropathy in South
India to range from 10.5% to 60.4%.23-3° The prevalence
was higher in urban areas when compared to rural area.’!-3
The high prevalence in rural areas could be due to delay in
diagnosis, poor self-care, poor health-seeking behavior. In
the current study, medical officers in the rural center were
trained to use these simple tools like monofilament and
VibraTip for early detection of peripheral neuropathy which
can be implemented country wide. Awareness program on
foot care was conducted with special training to patients
diagnosed with peripheral neuropathy.

A multicentric study done in India to screen diabetic
patients for presence of diabetic foot revealed 8.7% of study
population suffered from foot ulcers and blisters which was
close to our study findings (7.2%).>* In our study compre-
hensive assessment of foot along with peripheral vascular
disease and peripheral neuropathy was done which helped
in identifying at -risk foot too. Medical officers in rural
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Figure 3. Prevalence of signs and symptoms of microvascular complications among study subjects (n=390).

Abbreviation: H/O, history of.

center were trained to educate the patients on simple self-
foot examination which is a very effective preventive strat-
egy to reduce this grave complication.

Diabetic nephropathy is the leading cause of end-stage
renal disease world-wide.*® A study done in rural India
reported that the prevalence of diabetic nephropathy was
13.6% close to our study findings (12.1%).3® Nephropathy
was assessed by eGFR (MDRD equation) which requires

age, gender, serum creatinine value of patients. Using this
simple method yearly once screening of patients for
nephropathy is highly recommended to diagnose early and
prevent further progression of the disease.

Lower education status, hypertension were independent
and commonly encountered risk factors for CAD.
Educational status influences the awareness about diabetes,
compliance to drugs and the health seeking behavior of an
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Table 2. Prevalence and Association of Various Background Characteristics with the Macrovascular Complications Among Study
Subjects.

Macro vascular Odds ratio# Odds ratio# Odds ratio# Odds ratio#
complication N (%) (95% Cl) CAD N (%) (95% CI) CVD N (%) (95% Cl) PVD N (%) (95% Cl)
Prevalence [95% ClI] 116 (29.7) 59 (15.1) 6 (1.5) 59 (15.1)
[25.17-34.23] [11.55-18.65] [0.29-2.71] [11.55-18.65]
Age (n=390)
<50 26 (21.8) | 13 (10.9) | 0 (0) — 14 (11.8) |
50-70 78 (31.6) 1.6 (0.9-2.7) 39 (15.8) 1.5 (0.8-2.9) 5() — 40 (16.2) 1.4 (0.8-2.8)°
>70 12 (50.0) 3.5 (1.4-8.8)° 7(29.2) 3.3 (1.2-9.6)° 1 (4.1) — 5(20.8) 1.9 (0.6-6.1)
P value 254 <214 .188 — .391 el.265
®.006* d41.024* 1239
Gender (n=390)
Male 25 (24.0) | 15 (14.4) | 2(1.9) | Il (10.6) |
Female 91 (31.8) 1.5 (0.8-2.4) 44 (15.4) 1.1 (0.6-2.0) 4(1.4) 0.7 (0.1-4.0) 48 (16.8) 1.7 (0.8-3.4)
P value 137 815 .659 .130
Education (n=389)
Middle school and above 35 (25.5) | 13 (9.5) I 2 (1.5) | 23 (16.8) |
Less than primary 8l (32.1) 1.4 46 (18.3) 2.1 (1.1-4.0) 4(1.6) 1.0 (0.1-6.0) 36 (14.3) 0.8 (0.4-1.4)
(0.9-2.0)
P value 174 .026* 922 Sl
Smoking (n=390)
No 103 (29.5) | 51(14.7) | 6 (1.7) — 54 (15.5) |
Yes 13 (31.7) 1.1 (0.5-2.1) 8(19.0) 1.3 (0.6-3.1) 0 (0) — 5(11.9) 0.7 (0.2-1.9)
P value 771 453 1.00 — 537
Waist circumference (n=376)
Normal 31 (25.0) | 19 (15.3) I 3(24) | 12 (9.7) |
High 82 (32.5) 1.4 (0.8-2.3) 39 (15.5) 1.0 (0.5-1.8) 3(1.2) 0.4 (0.09-2.4) 45 (17.9) 2.0 (1.1-3.9)
P value 134 969 371 .038*
Hypertension (n=390)
No 38 (20.4) | 17 9.1) | 0 (0) — 24 (12.9) |
Yes 78 (38.2) 2.4 (15-3.7) 42 (20.6) 2.5 (1.4-47) 6 (2.9) — 35(17.2) 1.3 (0.7-2.4)
P value .000* .02% .031* — 242
Duration of diabetes (n=379)
<Syears 67 (29.9) | 36 (l16.1) | 2 (0.9) — 33 (14.7) |
5-10years 28 (28.6) 0.9 (0.5-1.5)¢ 12 (12.0) 0.7 (0.3-1.4)' 0 (0) — 18 (18.6) 1.2 (0.6-2.3)¢
>10years 17 (30.9) 1.0 (0.5-1.9)" 9 (l6.4) 1.0 (0.4-2.2)! 3(5.5) — 6 (10.9) 0.7 (0.2-1.7)'
P value &l.727 1342 012% — k456
h' 885 11958 11466
FBS (n=384)
<125 55 (28.5) | 27 (14.0) I 2(1) I 31 (l6.1) |
=126 59 (30.9) 1.1 (0.7-1.7) 31 (16.2) 1.1 (0.6-2.0) 4(2.1) 2.0 (.3-11.2) 27 (14.1) 0.8 (0.4-1.5)
P value .608 .540 403 .670
PPBS (n=384)
<200 42 (27.8) | 21 (13.9) | 2 (1.3) | 22 (14.6) |
=200 73 (31.3) 1.1 (0.7-1.8) 37 (15.9) 1.1 (0.6-2.0) 4(1.7) 1.3 (0.2-7.1) 37 (15.9) 1.1 (0.6-1.9)
P value 462 663 762 728
HbAlc (n=390)
=7 67 (31.0) | 33(15.3) | 523) — 33 (15.3) |
7.1-95 39 (29.8) 0.9 (0.5-1.5)™ 21 (16.0) 1.1 (0.5-1.9)° 0(0) — 21 (16.0) 1.1 (0.5-1.9)%
=9.6 10 (23.3) 0.6 (0.3-1.4)" 5(11.6) 0.7 (0.2-1.9) 1(2.3) — 5(11.6) 0.7 (0.2-1.9)
P value ml 807 1851 214 — al.851
"3 pl.538 r.538

Abbreviations: FBS, fasting blood sugar; HbAlc, glycated hemoglobin; PPBS, post prandial blood sugar.

*<¢|ndicates unadjusted odds ratio (95% Cl) of age 50-70years versus <50years for macrovascular complications, CAD, PVD respectively and *'<'*!indicates the
corresponding P values.

bdfndicates unadjusted odds ratio (95% Cl) of age >70 years versus <50years for macrovascular complications, CAD, PVD respectively and " lindicates the
corresponding P values.

&¥|ndicates unadjusted odds ratio (95% Cl) of duration of diabetes 5-10years versus <5years for macrovascular complications, CAD, PVD respectively and &""*!indicates
the corresponding P values.

hilndicates unadjusted odds ratio (95% Cl) of duration of diabetes > 10 years versus <5years for macrovascular complications, CAD, PVD respectively and """!'indicates
the corresponding P values.

mod|ndicates unadjusted odds ratio (95% Cl) of HbAlc (7.1%-9.5%) versus HbAlc (<7.1%) for macrovascular complications, CAD, PVD respectively and ™"°"9'indicates the
corresponding P values.

"Pf|ndicates unadjusted odds ratio (95% Cl) of HbAlc (>9.6) versus HbAlc (<7.1%) for macrovascular complications, CAD, PVD respectively and "'?'!indicates the
corresponding P values.

*P<.05.

#Unadjusted odds ratio.



Akila et al 7

Table 3. Prevalence and Association of Various Background Characteristics With the Microvascular Complications Among Study
Subjects.

Micro vascular Odds ratio# Neuropathy Odds ratio# Nephropathy ~ Odds ratio# Diabetic Odds ratio#
complication N (%) (95% Cl) N (%) (95% Cl) N (%) (95% Cl) foot N (%) (95% Cl)
Prevalence [95% ClI] 203 (52.1) 175 (44.9) 47 (12.1) 28 (7.2)
[47.0-57.10] [39.96-49.84] [9.0-15.70] [4.63-9.77]
Age (n=390)
<50 49 (41.2) | 41 (34.5) | 9 (7.6) | 10 (8.4) |
50-70 138 (55.9) 1.8 (1.1-2.8)* 119 (48.2) 1.7 (1.1-2.7)¢ 34 (13.8) 1.9 (0.9-4.2)° 18 (7.3) 0.8 (0.3-1.9)
>70 16 (66.7) 2.8 (1.1-7.1)° 15 (62.5) 3.1 (1.2-7.8)¢ 4(16.7) 2.4 (0.6-8.7)f 0 (0) —
P value a1, 009* <lol4* <089 .707
bl 026* a.013* 168
Gender (n=390)
Male 56 (53.8) | 48 (46.2) | 14 (13.5) | 11 (10.6) |
Female 147 (51.4) 0.9 (0.5-1.4) 127 (44.4) 0.9 (0.5-1.4) 33 (11.5) 0.8 (0.5-1.6) 17 (5.9) 0.5 (0.2-1.1)
P value .669 759 .606 117
Education (n=389)
Middle school and above 54 (39.4) I 42 (30.7) | 13 (9.5) | 11 (8.0) |
Less than primary 149 (59.1) 2.2 (1.4-3.4) 133 (52.8) 2.5 (1.6-3.9) 34 (13.5) 1.4 (0.7-2.9) 17 (6.7) 0.8 (0.3-1.8)
P value .000%* .000* 247 .640
Smoking (n=390)
No 178 (51.1) | 154 (44.3) | 40 (11.5) [ 25(7.2) |
Yes 25 (59.5) 1.4 (0.7-2.6) 21 (50.0) 1.2 (0.6-2.3) 7(16.7) 1.5 (0.6-3.6) 3(7.1) 0.9 (0.2-3.5)
P value .305 A79 331 992
Waist circumference (n=376)
Normal 67 (54.0) | 60 (48.4) | 14 (11.3) | 8 (6.5) |
High 125 (49.6) 0.8 (0.5-1.2) 107 (42.5) 0.7 (0.5-1.2) 29 (11.5) 1.0 (0.5-2.0) 17 (6.7) 1.0 (0.4-2.5)
P value 419 277 950 914
Hypertension (n=390)
No 87 (46.8) | 75 (40.3) | 16 (8.6) | 12 (6.5) |
Yes 116 (56.9) 1.5 (1.1-2.2) 100 (49.0) 1.4 (0.9-2.1) 31 (15.2) 1.9 (1.1-3.6) 16 (7.8) 1.1 (0.5-2.6)
P value 04* .08 .04* .595
Duration of diabetes (n=379)
<Syears 107 (47.8) | 88 (39.3) | 22 (9.8) | 20 (8.9) |
5-10years 62 (62.0) 1.7 (1.1-2.8)8 55 (55.0) 1.8 (1.1-3.0)' 17 (17.0) 1.8 (0.9-3.7) 4(4) 0.4 (0.1-1.2)m
>|0years 29 (52.7) 1.2 (0.6-2.2)" 27 (49.1) 1.4 (0.8-2.6)i 8 (14.5) 1.5 (0.6-3.7)' 4(7.3) 0.8 (0.2-2.4)"
P value &l 018* 11.009% 1,070 ™ 128
"510 i187 1314 "l 695
FBS (n=384)
<125 86 (44.6) | 72 (37.3) | 21 (10.9) [ 94.7) |
=126 114 (59.7) 1.8 (1.2-2.7) 101 (52.9) 1.8 (1.2-2.8) 24 (12.6) 1.1 (0.6-2.1) 19 (9.9) 2.2 (1.1-5.1)
P value .003* .002* .608 04*
PPBS (n=384)
<200 61 (40.4) | 53 (34.6) | 15 (9.9) | 6(4) |
=200 139 (59.7) 2.1 (1.4-3.3) 120 (51.2) 2.0 (1.3-3.1) 30 (12.9) 1.3 (0.6-2.5) 22 (9.4) 2.5 (0.9-6.3)
P value .000%* .001* .381 .04*
HbAlc(n=390)
=7 109 (50.5) | 93 (43.1) | 22 (10.2) [ 8(3.7) |
7.1-9.5 67 (51.1) 1.0 (0.6-1.5)° 55 (42.0) 0.9 (0.6-1.4)° 18 (13.7) 1.4 (0.7-2.7) 15 (1'1.5) 3.3 (1.3-8.1)"
=9.6 27 (62.8) 1.6 (0.8-3.2)° 27 (62.8) 2.2 (1.1-4.3) 7 (16.3) 1.7 (0.6-4.3) 5(11.6) 3.4 (1.1-11.0)
P value °1.902 q1.845 1316 ul.007*
L1142 r1.020% 252 v1.039*

Abbreviations: FBS, fasting blood sugar; HbA ¢, glycated hemoglobin; PPBS, post prandial blood sugar.

2<¢|ndicates unadjusted odds ratio (95% Cl) of age 50 to 70years versus <50years for microvascular complications, neuropathy, nephropathy respectively and *'<'*'indicates
the corresponding P values.

®dfndicates unadjusted odds ratio (95% Cl) of age >70 years versus <50years for microvascular complications, neuropathy, nephropathy respectively and *'"!indicates the
corresponding P values.

gikmndicates unadjusted odds ratio (95% Cl) of duration of diabetes 5 to |0years versus <5years for microvascular complications, neuropathy, nephropathy, diabetic foot
respectively and 8" "%'™lindjcates the corresponding P values.

hilnndicates unadjusted odds ratio (95% Cl) of duration of diabetes > 10 years versus <5years for microvascular complications, neuropathy, nephropathy, diabetic foot
respectively and "'i"!'"'indicates the corresponding P values.

°9s“Indicates unadjusted odds ratio (95% Cl) of HbAlc (7.1%-9.5%) versus HbAlc (<7.1%) for microvascular complications, neuropathy, nephropathy, diabetic foot
respectively and °"9"s"“!indicates the corresponding P values.

Prt¥Indicates unadjusted odds ratio (95% Cl) of HbAlc (>9.6) versus HbAlc (<7.1%) for microvascular complications, neuropathy, nephropathy, diabetic foot respectively
and P'"!“"Vlindicates the corresponding P values.

*P <05,

#Unadjusted odds ratio.
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Table 4. Logistic Regression Analysis of Various Background Characteristics With the Macrovascular Complications Among Study

Subjects (n=376).

Macro vascular

Variables complication P value

CAD P value PVD P value

Age

<50 |

50-70 1.4 (0.8-2.5) .193

>70 2.8 (0.9-8.2) .059
Gender

Male |

Female 1.7 (0.9-3.2) .088
Education

Middle school and above |

Less than primary 1.1 (0.6-1.9) 635
Smoking

No |

Yes 1.4 (0.6-3.3) 369
Waist circumference

Normal |

High 1.4 (0.8-2.3) 197
Hypertension

No |

Yes 1.9 (1.2-3.1) .009*
Duration of diabetes

<Syears |

5-10years 0.8 (0.4-1.5) 615

>|0years 0.8 (0.4-1.7) 691
FBS

<125 |

=126 1.1 (0.6-1.9) .694
PPBS

<200 |

=200 1.1 (0.6-2.1) 551
HbAIlc
=7 |

7.1-95 0.9 (0.5-1.6) .826

=96 0.8 (0.3-2.0) 736

| |
1.3 (0.6-2.7) 477 1.5 (0.7-3.0) 246
3.2 (0.9-10.8) 057 1.5 (0.3-6.5) 562

[ [
1.2 (0.5-2.7) 626 1.8 (0.8-4.2) 143

[ [
2.1 (1.1-4.5) 04* 0.6 (0.3-1.2) 176

[ [
1.6 (0.6-4.4) 286 0.9 (0.3-3.0) 949

| [
0.8 (0.4-1.6) 655 2.2 (1.1-4.5) 031

I |
2.0 (1.1-3.8) .032% 1.2 (0.6-2.3) 434

| [
0.7 (0.3-1.5) 383 1.1 (05-2.2) 667
0.7 (0.2-1.7) 446 0.7 (0.2-1.1) 501

| [
1.1 (0.5-2.2) 854 0.8 (0.4-1.7) 686

| |
1.1 (0.5-2.5) 647 1.2 (0.6-2.4) 569

| |
1.2 (0.6-2.4) 505 1.0 (0.5-1.9) 955
1.1 (0.3-3.3) 848 0.8 (0.2-2.4) 721

Abbreviations: FBS, fasting blood sugar; PPBS, post prandial blood sugar.

Adjusted for age, gender, education, smoking, waist circumference, hypertension, duration of diabetes, FBS, PPBS, HbAlc.

*P < .05.

individual. Studies have observed that lower the education
higher is the risk of CAD.?”38 The risk of PVD in diabetic
patients increased 2.2 times in those with high waist cir-
cumference which is a measure of abdominal obesity. Study
done by Rao et al observed that abdominal obesity mea-
sured by waist-hip ratio and waist circumference were inde-
pendent and significant risk factor of PVD similar to our
study findings.*

Lower education, increased duration of diabetes, high
postprandial blood sugar and high HbAlc values were sig-
nificantly associated with peripheral neuropathy (P <.05).
A meta-analysis on diabetic neuropathy observed that dura-
tion of diabetes, HbAlc are significantly associated with

increased risks of DPN among diabetic patients.*’ Studies
done in India observed that poor glycemic control and
increased duration of diabetes were significantly associated
with diabetic neuropathy which was similar to our study
findings.*"*? Males have higher risk of developing diabetic
foot than females. Agriculture is the major occupation in
rural India and men are more prone to foot injuries during
work than women and this could be reason for this differ-
ence. Study done by Dinh et al also observed similar
results.** Poor glycemic control was also associated with
occurrence of diabetic foot. Study done by Arambewela
et al observed that risk of diabetic foot increased with
increase in HbA 1¢ value similar to our study results.* Good
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Table 5. Logistic Regression Analysis of Various Background Characteristics with the Microvascular Complications among Study

Subjects (n=376).

Micro vascular

Variables complication P value

Neuropathy

Pvalue  Nephropathy Pvalue Diabetic foot P value

Age
<50 | |
50-70 1.6 (0.9-2.7) .064
>70 2.1 (0.7-6.3) 151

Gender
Male | |
Female 0.9 (0.5-1.6) 735

Education
Middle school and above | |
Less than primary 2.3 (1.4-3.8) .001*

Smoking
No | |
Yes 1.3 (0.5-2.8) .504

Waist circumference
Normal | |
High 0.8 (0.5-1.4) .564

Hypertension
No | |
Yes 1.3 (0.8-2.1) .183

Duration of diabetes
<Syears | |
5-10years 1.5 (0.9-2.6) .090
>|0years 0.7 (0.3-1.5) 498

FBS
<125 | |
=126 1.2 (0.7-2.0) 426

PPBS
<200 | |
=200 2.0 (1.2-3.4) .008*

HbAlc
=7 | |
7.1-9.5 1.0 (0.6-1.7) 912
=96 2.0 (0.9-4.4) .079

1.3 (0.8-2.3)
2.1 (0.7-6.1)

0.8 (0.4-1.5)

2.8 (1.7-4.8)

1.3 (0.6-2.9)

0.8 (0.5-1.3)

1.2 (0.7-1.9)

1.8 (1.1-32)
1.0 (0.5-2.0)

1.3 (0.7-2.2)

1.7 (1.1-2.9)

0.8 (0.4-1.3)
2.6 (1.2-5.9)

| |
239 24(09-62) 067 07(03-20) 638
169 3.1(07-139) .34 —

| [
609  08(03-19) 69  03(0.1-09)  .041*

| |
000%  1.3(0.6-28) 453  1.1(04-3.1) 713

| |
478 13(04-41) 574  06(0.1-3.1) 570

| |
430 10 (0.5-2.1) 900  09(0.3-24) 914

| |
392 19 (09-40) 074  1.8(0.7-43)  .190

| |
018 14(063.1) 369 03(0.1-12) 078
941 10(0427) 920  04(0.1-1.7) 240

| |
318 07(03-15 406  15(0.5-45) 377

[ [
040 1.6(06-37) 263 2.1(0.6-69) 201

[ [
490 18(0.840)  .102 4.1 (14-113) .006*
0I5%  24(087.1)  .112  3.1(07-125 .0l

Abbreviations: FBS, fasting blood sugar; PPBS, post prandial blood sugar.

Adjusted for age, gender, education, smoking, waist circumference, hypertension, duration of diabetes, FBS, PPBS, HbA I c.

*P < .05.

glycemic control and proper self-care of foot has proven to
dramatically decrease the prevalence of diabetic foot.*

Limitations of Study

Few limitations of the study were because of cross sectional
nature of the study, temporality of association between fac-
tors studied and risk of complications among diabetes
patients could not be established. As the study was con-
ducted in a rural health center, dilation and examination of
eyes for diabetic retinopathy was not feasible and lipid pro-
file was not taken due to lack of facilities. Majority of our
study population were women as it was center based study
done during daytime.

Strength of Study

Simple, easily available tools for assessment of diabetes
complications were used in this study making it highly rel-
evant for resource constrained settings in both urban and
rural settings in our country.

Conclusion

High prevalence of vascular complications was observed in
this study from rural center. Simple, effective, and easily
available tools may suffice to screen for the complications
facilitating early diagnosis and referral. Factors such as
education, hypertension, HbAlc, and postprandial blood
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sugar were strongly associated with increase in vascular
complications of diabetes.
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