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ABSTRACT

Diabetes and dyslipidemia frequently occur together and are linked with
various cardiovascular risk factors. Effective glycemic control is crucial for
preventing long-term cardiovascular complications. Despite the common
occurrence of diabetes and dyslipidemiain India, there is limited evidence
on the pattern of dyslipidemia and its management, especially in rural
populations. This study aimed to evaluate the current glycemic status and
lipid profile of individuals living in a rural tribal area of India. This cross-
sectional study was conducted in a tribal area of India. Fasting blood
sugar, glycated hemoglobin (HbA1c), total cholesterol (CH), triglycerides
(TGs), high-density lipoprotein cholesterol (HDL-C), low-density
lipoprotein cholesterol (LDL-C) and very-low-density lipoprotein
cholesterol (VLDL-C) levels were analyzed in diabetic patients. Correlation
analysis between HbAlc and lipid parameters was performed. The mean
HbA1c level was slightly higher in patients with diabetes mellitus (DM) for
less than 5 years compared to those with DM for more than 5 years.
Mixed dyslipidemias were common, with abnormalities observed in TG,
LDL-C, VLDL-C, HDL-C and total CH levels. HbAlc levels exhibited
significant positive correlations with serum CH, TG, LDL-C and VLDL-C
levels and a significant negative correlation with HDL-C levels. In addition
to being a reliable indicator of long-term glycemic control, HbAlc can
serve as a predictor of dyslipidemia. Early detection and management of
dyslipidemia based on HbAlc levels can help prevent cardiovascular
complications, potentially saving lives.
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INTRODUCTION

The prevalence of dyslipidemia in India ranges
from 10.0-93.0%"?, with dyslipidemia being a
recognized major risk factor for macrovascular
complications in individuals with type-2 diabetes
mellitus (T2DM)™*. However, a notable gap in Indian
epidemiological research is the lack of large-scale
studies delineating dyslipidemia patterns®. Indian and
migrant South Asian populations typically exhibit
higher triglyceride levels and lower high-density
lipoprotein (HDL) cholesterol compared to Western
populations, with total cholesterol levels being lower
in comparison to studies from the US and UK®®.
Despite the common occurrence of diabetes and
dyslipidemia in India, evidence regarding dyslipidemia
patterns and management adequacy, particularly in
rural settings, is limited. Long-standing macro- and
microvascular complications are prevalent among
Indian diabetic populations compared to other racial
and ethnic groups®.

Assessing diabetes control using glycated
hemoglobin (HbAlc) serves as a reliable indicator of
the quality of diabetes care available to the population.
Although few studies have assessed diabetes care
quality in India, they typically focus on clinic
outpatients or sample individuals from small,
geographically distinct urban areas™ . Adequate
glycemic control is crucial for preventing long-term
diabetes complications. HbAlc measurement is
universally accepted as the most reliable indicator of
long-term glycemic control, reflecting an individual's
blood glucose levels over the preceding 2-3 months.
Various national and international diabetes
organizations have established targets for good
glycemic control, recommending HbAlc levels below
7.0% or 6.5%™. This situation is exacerbated in
developing countries; arecent population-based study
from China revealed that only 39.7% of treated
diabetes patients achieved adequate glycemic
control™*®. Previous studies from India have similarly
highlighted the challenge of poor glycemic target
achievement among diabetic patients, although these
studies are predominantly clinic-based™..

Given the lack of information regarding the
current glycemic status and dyslipidemia prevalence
among the rural tribal population of India, this non-
interventional study was conducted to compare
findings with earlier similar studies.

MATERIALS AND METHODS

This cross-sectional study was conducted among
patients who were either known diabetics or self-
reported as having diabetes according to ADA
guidelines, or were currently using medications for
diabetes (insulin or oral hypoglycemic agents). A total
of 123 patients with T2DM voluntarily participated in

the study while seeking treatment. They were assessed
for HbA1c levels and dyslipidemias.

The recruitment criteria included T2DM patients
aged 30 to 65 years of both sexes who had been
receiving treatment for diabetes for at least 6 months.
Patients with comorbidities such as acromegaly,
chronicrenalfailure, Cushing's syndrome, dyslipidemia,
endocrinopathies such as gestational diabetes,
hyperthyroidism, hypothyroidism, and/or pancreatitis
were excluded from the study. After enrollment,
participants underwent a detailed medical history and
general physical examination, with findings recorded
using a predetermined form.

Statistical analysis was performed using IBM SPSS
Statistics for Windows, Version 22. Continuous
variables were assessed for normality and expressed as
Meanzstandard deviation. Correlation studies between
HbAlc and lipid profile parameters including total
cholesterol (CH), triglycerides (TGs), high-density
lipoprotein (HDL), low-density lipoprotein (LDL) and
very-low-density lipoprotein (VLDL) were conducted
using Pearson correlation (r) test, with significance set
at p<0.05.

RESULTS

In the investigation, 123 individuals diagnosed
with diabetes participated, with a predominance of
males and adherents to the Hindu faith, followed by
Muslims and Christians (Fig. 1 and Table 1). The
average age of the study cohort was 52.748.9 years,
with males averaging 52.4+8.5 years and females
53.1+10.7 years. The average duration of diabetes was
3.05£2.21 years, with males exhibiting a mean of
2.7+1.69 years and females 3.3912.65 years.

The current investigation revealed an overall
prevalence of dyslipidemias of 82.61%, with
approximately 65.85% of patients (n = 81) exhibiting

B Male
B Female

Fig. 1: Gender distribution among study participants
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Table 1: Socio-demographic and clinical parameters of study participants

Male Female
Variables n Percentage n Percentage
Age
<40 years 8 6.50 6 4.88
40-60 years 43 34.96 32 26.02
>60 years 20 16.26 14 11.38
Religion
Hindu 55 44.72 40 32.52
Muslim 13 10.57 8 6.50
Christian 3 2.44 4 3.25
Duration of T2DM
<2 years 36 29.27 26 21.14
2-5years 27 21.95 20 16.26
>5 years 8 6.50 6 4.88

Table 2: Lipid Profile parameters in study participants
Serum Component (mg dL™")

Total Cholesterol (CH)

Triglycerides (TG)

Value (MeanSD)
191.05+46.78
186.42+77.92

High-Density Lipoprotein (HDL) 41.95+7.57
Low-Density Lipoprotein (LDL) 115.95+41.65
Very Low-Density Lipoprotein (VLDL) 36.97+15.47

Table 3: Derangements in Lipid Profile parameters in study participants

Lipid Profile Derngement n Percentage
Elevated CH 38 30.89
Elevated TG 81 65.85
Low HDL 61 49.59
Elevated LDL 79 64.23
Elevated VLDL 80 65.04

Table 4: Correlation of age with various parameters (Pearson’s correlation)

Parameter r p-value
HTN as co-morbidity 0.212 <0.05
Serum TG -0.245 <0.05
Serum VLDL -0.318 <0.05

Table 5: Correlation of HbAlc with various parameters (Pearson’s correlation)

Parameter r p-value
Total Cholesterol (CH) 0.218 <0.05
Triglycerides (TG) 0.294 <0.05
High-Density Lipoprotein (HDL) -0.239 <0.05
Low-Density Lipoprotein (LDL) 0.312 <0.05
Very Low-Density Lipoprotein (VLDL) 0.217 <0.05

elevated serum triglyceride (TG) levels, while 65.04%
(n=80) and 64.23% (n = 79) displayed elevated serum
very-low-density lipoprotein (VLDL) and low-density
lipoprotein (LDL) levels, respectively. However, only
30.89% (n = 38) of diabetic patients exhibited
cholesterol (CH) levels well above the normal range
(Table 2 and 3).

The age of diabetic patients demonstrated a
positive correlation with the presence of hypertension
as a comorbidity but exhibited a negative correlation
with both serum TG and serum VLDL levels (Table 4).

The mean glycated hemoglobin (HbAlc) level in
the study population was 7.31+1.76, with males at
7.07+1.83 and females at 7.45+£1.79. A notable 62.60%
(n = 77) of diabetic patients had HbAlc levels above
the normal range. Furthermore, HbAlclevels exhibited
significant positive correlations with serum cholesterol,
TG, LDL and VLDL levels, while demonstrating a
significant negative correlation with serum high-
density lipoprotein (HDL) levels (Table 5). The mean
HbA1lc, average blood glucose and serum TG values
among patients diagnosed within the last year were
notably higher compared to other patient groups.

DISCUSSION

The prevalence of dyslipidemias in the current
study aligns with various previous studies, which have
reported an overall prevalence ranging from 10.0% to
93.0%"*?*% These previous studies have also
indicated combined dyslipidemias as the most
common type, with elevated triglyceride (TG) and low-
density lipoprotein (LDL) levels being found outside
recommended ranges™>****?** Some studies have
additionally highlighted decreased serum high-density
lipoprotein (HDL) levels as the most common type of
dyslipidemias in diabetes mellitus (DM) patients™*>®,
However, contrary to the present study,
Ahmed et al.”™ reported normal serum HDL levels in
DM patients.

In the present study, it was observed that about
63% of DM patients had uncontrolled diabetes with
abnormal HbAlc levels, a finding consistent with
previous studies by Unnikrishnan et al™® and
Menon et al."™?. However, Saydah et al.””! reported a
higher proportion (92.7%) of DM patients with
abnormal HbA1lc values, while Nagpal and Bhartia™,
Raheja et al.’” from the Diab-Care-Asia study and
Chuang et al.”® reported abnormal HbAlc levels of
approximately 42, 50 and 55%, respectively, in their
studies. The mean HbAlc level reported in the present
studyis comparable to the findings of the ICMR-INDIAB
study by Unnikrishnan et al.™® and Menon et al.™?,
while Mohan et al.™ and Raheja et al.*” reported
much higher mean HbA1c levels of 9.2 and 8.9+2.1%,
respectively.

Furthermore, the age of diabetic patients in the
present study showed a significant positive correlation
with the presence of hypertension as a co-morbidity,
consistent with findings from studies by Misra and
Shrivastava® and Pradeepa et al.*®. Serum lipid
profile levels among diabetics in the present study
indicated a negative correlation between patient age
and serum TG levels and serum very low-density
lipoprotein (VLDL) levels. This observation might
suggest better awareness and compliance with lipid-
lowering medications among the elderly diabetic
population in the present study.

The abnormal lipid profile parameters observedin
Type 2 DM may be related to insulin resistance, which
could be associated with diabetic dyslipidemia and
hypertension. Insulin-dependent enzyme lipoprotein
lipase (LPL), along with insulin resistance, appears to
lead to increased serum TG levels, while serum HDL
levels may be further reduced in DM due to elevated
hepatic lipase activity catalyzing serum HDL
levels™™*® various studies have reported different
relationships between glycemic control in DM and
serum lipid levels. While some studies have reported a
positive correlation between HbAlc and serum lipid
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profiles of DM patients®, others have found no

correlation between serum HbAlc and serum lipid
profiles of DM patients?.,

In the present study, a significant relation was
found between HbAlc level and serum lipid
parameters including TG, LDL and HDL levels,
consistent with findings from Ahmed et al.*" and
Hussain et al®. Begum et al.’” also showed
significant correlations between HbAlc value and
serum levels of total cholesterol (TC), TG and HDL-C,
similar to findings in the present study, but no
significant correlation of HbAlc value with LDL level
was observed in DM patients in their study.
Unnikrishnan et al.” from the ICMR-INDIAB study
reported that increased duration of diabetes was
associated with increased complications in DM
patients, similar to findings in our study, whereas
findings from the study by Raheja et al."” reported a
correlation of HbAlc values with the duration of
diabetes, which is not coherent with our study.

CONCLUSION

The study highlights poor glycemic control in a
rural tribal area of India, where only approximately
one-third of diabetic patients exhibited satisfactory
glycemic control. Diabetic dyslipidemias were
prevalent among a substantial number of patients with
uncontrolled diabetes, posing a serious risk of macro-
and microvascular complications. The lack of
awareness about this silent disease until it manifests
with noticeable complications hampers patients'
adherence to regular treatment in rural areas. In
addressing this issue, mass awareness campaigns
supported by both governmental and non-
governmental entities could play a crucial role in
sensitizing both diabetic patients and medical
professionals.
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