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Abstract

Type 2 Diabetes Mellitus (T2DM) is a chronic endocrine disease linked to elevated blood sugar levels and dyslipidemia. This
study focused on the prevalence of type 2 diabetes mellitus (T2DM) and dyslipidemia in the urban-rural setting of Faridabad.
A retrospective cross-sectional study was carried out at the Department of Laboratory Services, Metro Heart Institute,
Faridabad, Haryana, India. Patient’s data included their demography (urban versus rural), gender, blood analysis (fasting
glucose level, HBAI1C), and lipid profile-triglycerides (TG), high-density lipoprotein (HDL), low-density lipoprotein (LDL),
and total cholesterol (TC). This study included 590 urban and 357 rural patients, with more than 60% males. The prevalence
of T2DM (urban: 36.27%; rural: 6.16%) and dyslipidemia (urban: 90.85%; rural: 80.96%) was higher in urban than in rural pa-
tients. The prevalence of fasting blood glucose, HbAlc, TC, and TG was also high in rural patients. No gender differences were
observed in HbAlc, TC, and fasting blood sugar levels. In both rural and urban patients, males had higher TG than females.
Hypercholesterolemia and hypertriglyceridemia were more common in urban than rural patients. In urban (34.05%) areas,
mixed dyslipidemia was more widespread than in rural (23.24%) areas. Lifestyle, economic status, and hormonal differences

may lead to a higher prevalence of T2DM and dyslipidemia in the urban population compared to the rural population.

Keywords: Type 2 Diabetes Mellitus, endocrine, total cholesterol, low-density lipoprotein cholesterol (LDL),
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Introduction

Diabetes mellitus is a non-communicable, chronic,
epidemic disease [1]. Patients with Type II Diabetes
Mellitus (T2DM) experience an increase in insulin
resistance and a decrease in normal insulin produc-
tion from the pancreas [1-3]. Type 2 diabetes mellitus
(T2DM) is the primary etiology of 95% of diabetes pa-
tients [4, 5]. The most risk factors for T2DM are hy-
perglycemia, dyslipidemia, stroke, and cardiovascular
illnesses, among many additional risks [6, 7]. An im-
balance between insulin secretion and action leads to

hyperglycemia. In low- and middle-income countries
such as India, reports of T2DM and dyslipidemia occur-
rences and prevalence are most common [4, 5]. T2DM
is the seventh most common cause of mortality world-
wide, with comparable rates for men and women [4, 5].

Dyslipidemia, an abnormal lipid profile, is com-
mon in patients diagnosed with type 2 diabetes melli-
tus (T2DM) [8, 9]. Insulin resistance is associated with
dyslipidemia through elevated fatty acid flux. Insulin
resistance and metabolic syndrome cause the liver to
create an excessive amount of free fatty acids. These
fatty acids induce the overproduction of lipoproteins
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high in triglycerides, which raises LDL levels while
lowering HDL [8, 9]. Lipid imbalances, including high
triglycerides (TG), decreased HDL, elevated TC, and
elevated LDL, are associated with the prevalence of
dyslipidemia in patients with T2DM. Several investiga-
tions have demonstrated that insulin resistance plays a
significant role in the onset of type 2 diabetes [10].

Pre-diabetic symptoms, such as impaired fasting
glucose and/or impaired glucose tolerance, are present
in the majority of patients. These symptoms appear
before the full-blown diabetic symptoms. Pre-diabetes
can be prevented from progressing further by altering
one’s lifestyle and controlling insulin levels [11]. The
primary lifestyle factors associated with type 2 diabetes
mellitus (T2DM) are obesity, inactivity, diet, stress, and
urbanization [12-14]. Sugar-filled beverages are also be-
lieved to play a central role in the prevalence of T2DM.
Moreover, monounsaturated and polyunsaturated
lipids reduce the incidence of type II diabetes, while
trans and saturated fats increase it [8, 9].

Diabetes mellitus is diagnosed through a test that
measures blood glucose levels. The World Health Or-
ganization offers two standard tests for type 2 diabetes
mellitus (T2DM) [15]. The first is the glycated hemoglo-
bin level, which should be at least 6.5, and the second is
the fasting plasma glucose level. People with impaired
glucose tolerance had plasma levels between 140 and
200 mg/dL. Individuals with impaired fasting glucose
are those whose blood glucose levels fall between 110
and 125 mg/dL. Compared to fasting glucose, the esti-
mate of glycated hemoglobin is a more accurate meth-
od for predicting the risk of cardiovascular disease as-
sociated with T2DM [15].

Furthermore, as India becomes more urbanized,
people’s lifestyles change, which alters the country’s
disease prevalence [16-18]. This study aimed to assess
the prevalence of dyslipidemia and type 2 diabetes mel-
litus among patients from Faridabad, Haryana, India,
in both urban and rural areas. This study aimed to
determine the prevalence of T2DM and dyslipidemia
among gendersin Faridabad, India, and to identify oth-
er risk factors associated with these conditions.

Material and methods

Research design

The Department of Laboratory Services, Metro
Heart Institute, with multispecialty facilities in
Faridabad (Haryana), was the site of this descriptive
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study. Data from patients visiting the diabetes clinic
were collected in August and September 2023, with ap-
proval from the local Institutional Ethics Committee of
Metro Heart Institute, Faridabad, Haryana, India.

Population under investigation

A total of 947 patients from urban and rural are-
as of Faridabad (Haryana, India) were included in the
investigation to determine the prevalence of Type 2
Diabetes Mellitus (T2DM) and dyslipidemia in patients.
Out of 947 patients, 590 were from an urban area and
357 from a rural area. The study comprised both males
and females.

Procedure

The study incorporated patient data, including gen-
der and demographic information (urban versus rural).
The following measurements were included: The levels
of fasting blood sugar (mg/dl), total cholesterol (mg/dl),
triglycerides (mg/dl), high-density lipoprotein (mg/dl),
low-density lipoprotein (mg/dl), and glycosylated he-
moglobin-HbAlc (%). All patients were instructed to
fast overnight for at least 12 hours, and 5 mL of venous
blood was drawn before breakfast to assess fasting
blood glucose and serum lipid profiles. After drawing
blood from the patients, 3 mL was transferred into se-
rum tubes for lipid analysis, and 2 mL was placed into
sodium fluoride tubes for blood glucose measurement.

Materials

Patient data was collected from the Department
of Laboratory Services, Metro Heart Institute with
multispecialty Faridabad (Haryana). If the patient’s
fasting blood sugar was >126 mg/dL, they were diag-
nosed with type II diabetes mellitus (T2DM); if it was
<100 mg/dL, they were classified as non-diabetic. If the
value were between 100 and 125 mg/dL, the condition
would be considered pre-diabetic for T2DM. If the pa-
tient had HBAIC >6.5% they were classified as diabet-
ic; HBAIC between 5.7-6.4% considered pre-diabetic.
While HBAIC <5.7% was indicative of controlled type 2
diabetes.

Dyslipidemia

Dyslipidemia was defined as the existence of one
or more of the following lipid abnormalities: total cho-
lesterol level >200 mg/dl, triglyceride level >150 mg/dl,
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Table 1: Demographic (urban versus rural) distribution of patients for analyzing T2DM and dyslipidemia (n=947).

Rural Urban
Count Count %
Total patients 357 37.69% 590 62.30%
Gender
Females 122 34.17% 231 39.15%
Males 235 65.82% 359 60.84%

low-density lipoprotein >100 mg/dl, or high-density li-
poprotein <40 mg/dl in males or <50 mg/dl in females.
Patients with HDL levels greater than 60 mg/dL were
considered normal. A total cholesterol <200 mg/dL
was regarded as normal, 200-239 mg/dL as borderline,
and >240 mg/dL as high. Similarly, triglyceride levels
<150 mg/dL were regarded as normal, those between
150-199 mg/dL as borderline, and those >200 mg/dL
as high. A low-density lipoprotein level greater than
160-190 mg/dL was considered extremely high. Patients
diagnosed with dyslipidemia were further divided into
three categories: isolated single-parameter dyslipidem-
ia, combined-parameter dyslipidemia (two abnormal
lipid parameters), and mixed-parameter dyslipidemia
(three abnormal lipid parameters).

Statistical analysis

Descriptive analysis including mean, percentage
distribution, range and standard deviations was per-
formed on fasting blood sugar (mg/dl), total cholesterol
(mg/dl), triglyceride (mg/dl), high-density lipoprotein
(mg/dl), low-density lipoprotein (mg/dl) and hemo-
globin HBAIC (%) in both males and females as well as
on rural versus urban patients. A P-value of <0.05 was

considered statistically significant. The Statistical
Package for the Social Sciences (SPSS version 14; IBM
SPSS, Inc., Chicago, IL, USA) was used to analyze the
collected data.

Results

Demographic distribution of patients

This study included 947 patients diagnosed with
fasting blood sugar, glycosylated hemoglobin levels,
total cholesterol, total triglyceride, high-density lipo-
protein (HDL), and low-density lipoprotein (LDL) to
examine Type II Diabetes mellitus (T2DM) and dyslipi-
demia from urban and rural populations (Table 1). Out
of 947 studied patients, 590 belonged to the urban pop-
ulation and 357 to the rural population. The number of
females who underwent diagnosis from both rural and
urban populations was less than that of males. There
were 231 (39.15%) and 122 (34.17%) females from urban
and rural areas, respectively. In contrast, the study had
significantly more males, with 235 (65.82%) from ru-
ral areas and 359 (60.84%) from urban areas (Table 1).
HBAIC (%) analysis was performed on 69 females and

Table 2: Comparison of fasting blood sugar, glycosylated hemoglobin levels and lipid profile in rural versus urban

patients for analyzing T2DM and dyslipidemia.

Variables Rural
Mean

Fasting blood sugar (mg/dL) 98.64

HBAIC 6.04

Total cholesterol (mg/dL) 175.33

Total triglyceride (mg/dL) 139.61

High-density lipoprotein (mg/dL) 46.07

Low-density lipoprotein (mg/dL) 101.34

Note: » - non-significant.
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Urban
P-value

SD Mean SD
25.64 124.24 47.70 <0.001

1.24 7.09 1.84 <0.001
42.91 180.58 44.53 <0.05
63.79 169.64 90.82 <0.001
12.44 45.04 12.74 012ns
35.34 100.84 36.91 0.237s
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85males from an urban area and 9 females and 27 males
from the rural population.

Comparison of urban versus rural patients

The mean values of diagnosis for fasting glucose
level, glycosylated hemoglobin levels, and lipid profile
from rural versus urban populations are illustrated in
Table 2. Patients in the urban population had signif-
icantly (P-values: <0.001) higher fasting blood sugar
(Urban: 124.24 mg/dL; Rural: 98.64 mg/dL), HBAIC (Ur-
ban: 7.09; Rural: 6.04), and total triglycerides (Urban:
169.64 mg/dL; Rural: 139.61 mg/dL) than patients in
rural areas. Patients in urban areas had slightly high-
er total cholesterol than those in rural areas (P-values:
<0.05). Nonetheless, patients in urban and rural areas
had nearly identical and nonsignificant mean values
for HDL (P=0.12, ns) and LDL (P=0.23, ns; Table 2).

Gender comparison

The gender-specific profiles of fasting glucose
levels, glycosylated hemoglobin levels, and lipid pro-
files are shown in Table 3 and Figure 1. There was no
difference between genders for fasting blood sugar
levels of both urban (females: 125.79 mg/dL; males:
123.24 mg/dL; P-value: 0.40 ns) and rural patients
(females: 99.37 mg/dL; males: 98.26 mg/dL; P-val-
ue: 0.35 ns). Likewise, HBAIC levels were similar for
males and females from both urban and rural pa-
tients. There were no significant gender-specific dif-
ferences in total cholesterol (mg/dL) between rural
and urban patients (Table 3). Males’ triglyceride lev-
els were significantly higher (P-value <0.001) than fe-
males’ in both rural (males: 146.02 mg/dL, females:
127.26 mg/dL) and urban patients (males: 183.45 mg/dL,
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females: 148.42 mg/dL). HDL levels were higher in fe-
males than in males in both rural (Males: 43.26 mg/dL,
Females: 51.49 mg/dL) and urban patients (Males:
41.97 mg/dL, Females: 49.82 mg/dL). LDL was non-sig-
nificant in males and females as well as urban and rural
patients (Table 3, Figure 1).

Risk profile

T2DM diagnoses were more common in urban ar-
eas (36.27%) compared to rural areas (6.16%) (Table 4).
Patients in both urban areas (24.40%) and rural areas
(25.49%) had nearly identical pre-diabetic conditions.
Additionally, the percentage of non-diabetic patients
was higher in rural areas (68.34%) compared to urban
areas (39.32%). HBAIC values ranged from 6.53-11.38%
in the rural population and 6.57-14% in urban pa-
tients. Overall, patients with higher cholesterol lev-
els were found in 6.16% of rural and 9.83% of urban
patients (Table 4). Higher cholesterol levels ranged
from 240 to 424 mg/dL in rural patients and from 240
to 367 mg/dL in urban patients. Patients with high tri-
glycerides (>200 mg/dL) were higher in urban (27.11%)
than rural (14.56%) areas. The percentage of patients
with low HDL (<40 mg/dL in males and <50 mg/dL in
females) was almost equal in rural (45.09%) and urban
(49.50%) patients. Urban patients (6.77%) had a slightly
higher percentage of high LDL (>160 mg/dL) than rural
patients (5.04%) (Table 4).

Statistically significant differences were observed
among diabetic and non-diabetic patients in both
males and females from urban and rural populations
(P-value<0.001; Table 5, Figure 2). A comparison of
gender revealed that patients in urban areas (males,
78.88%; females, 84.05%) had a higher HbAlc risk pro-
file than patientsin rural areas (males, 48.17%; females,

Table 3: Comparison of genders (Mean+SD) for fasting blood sugar, glycosylated hemoglobin levels and lipid pro-
file in rural versus urban patients for analyzing T2DM and dyslipidemia.

Variables

Fasting blood sugar (mg/dL)
HBAIC

Total cholesterol (mg/dL)
Triglyceride (mg/dL)
High-density lipoprotein (mg/dL)
Low-density lipoprotein (mg/dL)

Note: ™ - non-significant.

© 2025 The Authors

Females
99.37+25.14
6.12+0.98
177.62+40.31
127.26+49.95
51.49+11.76
100.67+34.19

Rural Urban

Males P-value Female Male P-value
98.26+25.94 0.35™ 125.79+49.22 123.24+46.74 0.40™

6.01+1.33 0.81ns 7.04+1.62 7.14+2.01 0.587s
174.14+44.23 0.46" 180.17+43.77 180.85+45.07 0.86"¢
146.02+69.13 <0.001 148.42+69.57 183.45:100.01 <0.001
43.26+11.86 <0.001 49.82+12.85  41.97+11.70  <0.001
101.67+35.99 0.82" 100.66+37.26 100.96+36.73  0.15"
409

Romanian Journal of Diabetes, Nutrition and Metabolic Diseases :: www.rjdnmd.org


http://www.rjdnmd.org

Sharma UK et al. Prevalence of Type 2 Diabetes Mellitus and dyslipidemia in rural and urban patients from Faridabad, India

200 -~
% O Males Rural
160 - -} OFemales
3 e
3 120 A
(T
S T 1 T
& I I
o 80 -
=
40 -
O . —_—
Fasting Sugar TC TG HDL LDL
200 -~
T 1 _I_ Urban
1]l
160 - —]:_
w
S 120 - -I-
S T T
< I
o 80 -
S
40 -
0 L1
Fasting Sugar TC TG HDL LDL

Figure 1: Comparison of fasting blood sugar and lipid profile amongst gender in rural versus urban patients.
TC - total cholesterol; TG - triglycerides; HDL - high-density lipoprotein; LDL - low-density lipoprotein.

Table 4: Demographic profile of patients for fasting blood sugar, glycosylated hemoglobin levels and lipid profile to
study dyslipidemia and T2DM (N=number of patients in%).

o1 Rural Urban
Variables
N (%) Range Mean SD N(%) Range Mean SD
Normal
(<100 mg/dL) 68.34  45-99 88.88 8.01 39.32 66-99 88.71 6.40
Fasting . .
blood sugar (l(for_ef;‘sa;‘;t}(‘iL) 25.49 107.15 7.30 24.40 111.05 7.95
(mg/dL)
Diabetes
(>126 mg/dL) 6.16  126-349  171.86 55.91 36.27 129-526 171.63 49.57
renmcl 52.78 4.85-5.68 537 0.24 18.83 4.9-5.69 535 0.22
(<5.7%)
Prediabetic
HBAIC (.7-6.4%) T 588 0.24 3116 6.03  0.20
Diabetes 19.44 6.53-11.38 8.05 1.60 50.01 6.57-14 8.42 178
(>6.5%)
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Table 4: Continued.

o Rural Urban
Variables
N (%) Range Mean SD N(%) Range Mean SD
(<2§3;‘:‘;“}LL) 7478  58-199  157.35 29.11 66.61 76-200 155.57 27.83
Total Borderline
cholesterol 19.04 216.48 11.19 23.55 217.44 11.61
200-239 mg/dL)
(mg/dL) (
High
(5240 mg /L) 6.16  240-424 256.40 62.10 9.83 240-367 261.74 22.65
(<1§3;1ng17:1L) 64.98 50-148  103.12 25.05 50.33 47-149 107.05 26.08
Triglyceride Borderline
(mg/dL) (150199 mg/dL) 20.44 171.69 15.09 21.86 170.78 14.46
High
(>200 mg/dL) 14.56  202-406  255.61 60.47 27.11 200-765 285.01 90.49
Normal
High-density (>60 mg/dL) 1456  60-91  67.75 7.98 1271 60-95 68.89 8.34
lipoprotein
(mg/dL) Low L i
(<40 mg/dL/<50mg/dr): 4509 1549 36.37 6.63 49.50 1550 36.18 6.96
(dg(‘)’;l“;“}}m 4733 16.2-99.8 72.63 19.14 48.30 9.4-100 70.87 19.77
Low-density Borderline high
lipoprotein (100 o160, g/ﬁL) 47.61 121.48 16.02 44.91 123.90 16.47
(mg/dL)
High

(>160-190 mg/dL) 5.04 160.4-293.4 180.68 33.79 6.77 160-586 184.29 68.91

Note: * - Females <50 (mg/dL); Males <40 (mg/dL).

Table 5: Prevalence rates (% of patients) of studied characteristics in rural versus urban patients for analyzing
T2DM and dyslipidemia.

T Rural Urban
Males (%) Females (%) Males (%) Females (%)
Type-II diabetic mellitus
No (<100 mg/dL) 67.65 69.67 38.44 40.69
Yes (>100 mg/dL) 32.34 30.32 61.55 59.30
P-value <0.001 <0.001 <0.001 <0.001
HBAIC
No (<5.7%) 51.85 55855 21.17 15.94
Yes (>5.7%) 48.17 44.44 78.88 84.05
P-value <0.05 <0.001 <0.001 <0.001
Hypercholesterolemia
No (<200 mg/dL) 74.89 74.49 65.73 67.96
Yes (>200 mg/dL) 25.10 25.40 34.26 32.03
P-value <0.001 <0.001 <0.001 <0.001
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Table 5: Continued.

Rural Urban
Variables
Males (%) Females (%) Males (%) Females (%)
Hypertriglyceridemia
No (<150 mg/dL) 60.42 73.77 44.56 59.30
Yes (>150 mg/dL) 39.57 26.22 54.31 40.69
P-value <0.001 <0.001 <0.001 <0.001
Low HDL
No (>60 mg/dL) 9.78 21.80 7.52 21.64
Yes (<60 mg/dL) 90.12 76.22 92.47 78.35
P-value <0.001 <0.001 <0.001 <0.001
High LDL
No (<100 mg/dL) 47.65 47.54 37.32 51.51
Yes (>100 mg/dL) 53.61 52.45 61.01 48.48
P-value <0.001 <0.001 <0.001 <0.001

100
. OMale —I— Rural
2 80
% O Females j_L
8 60
c
2
E 40
5 I
20
xX
0
s 2 [} - -
2 % © _g' © % S
= -
= < E = € 3 ®
o9 £ o o =
g. e o T i} I
>0 S
I T
100
—I— Urban
K4
G 80 %
S
-
©
o 60
c
@
® 40
a.
G
© 20
0 S
E L Q - -
2 5. &, 2 3
€ 0 = <
= ] b= qE, % 2
X g
I T

Figure 2: Comparison of genders based on risk profile (%) for fasting blood sugar, glycosylated hemoglobin levels
and lipid profile in rural versus urban patients. T2DM - type-1I Diabetic mellitus; HDL - high-density lipoprotein;
LDL - low-density lipoprotein.
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44.44%). Hypercholesterolemia was more prevalent in
urban areas (males: 34.26%; females: 32.03%) than in
rural areas (males: 25.10%; females: 25.40%). Hypertri-
glyceridemia was also more common in urban (males,
54.31%; females, 40.69%) than in rural (males, 39.57%;
females, 26.22%) patients. Males had more hypertri-
glyceridemia than females in both urban and rural ar-
eas. A high percentage of patients from both rural and
urban areas (>75%) had low HDL values. Patients with
LDL levels greater than 100 mg/dL were more common
in urban males (61.01%) than in rural males (53.61%)
and females (48.48% and 52.45%, respectively) (Table 5).

Prevalence of dyslipidemia

There were 19.04% patients in rural areas and
9.15% in urban areas without dyslipidaemia. The prev-
alence of dyslipidaemia (defined as having at least one
abnormal lipid fraction) was 80.96% in rural patients
and 90.85% in urban patients (Table 6). In 12.60% of ru-

Rom J Diabetes Nutr Metab Dis. 2025; volume 32, issue 4

ral and 5.08% of urban areas, high LDL dyslipidemia
was the most prevalent form of isolated dyslipidemia.
The percentage of patients with isolated dyslipidemia
(characterized by high triglycerides, low high-densi-
ty lipoprotein, and high low-density lipoprotein) was
29.13% in urban areas and 34.44% in rural areas. Pa-
tients with combined dyslipidemia (two abnormal li-
pid fractions) are more common in urban areas (26.7%)
than in rural areas (23.24%). Patients with mixed dys-
lipidemia (three abnormal lipid fractions) were also
more prevalent in urban (18.46%) than in rural (16.52%)
populations (Table 6).

Discussion

Demographic distribution of patients

Urbanization affects the lifestyle and socio-eco-
nomic status of people compared to thosein rural areas.

Table 6: Demographic distribution of dyslipidemia amongst the studied patients.

Rural Urban
Females Males Total Females Males Total
No dyslipidaemia 23 (18.85%) 45(19.14%) 68(19.04%) 4(1.73%) 50 (13.92%) 54 (9.15%)
Isolated dyslipidaemia
High TG (mg/dL) 1(0.81%) 18(7.65%) 19 (5.32%) 0 21(5.84%)  21(3.55%)
Low HDL (mg/dL) 24 (19.67%) 35(14.89%) 59 (16.52%) 80 (34.63%) 41(11.42%) 121(20.50%)
High LDL (mg/dL) 16 (13.11%) 29 (12.34%) 45(12.60%) 2(0.87%)  28(7.79%) 30 (5.08%)

Combined dyslipidaemia

High LDL+Low HDL 13 (10.65%) 10 (4.25%)

High TG+Low HDL 6(4.91%) 12(5.10%)

High TG+High LDL 0 9 (3.82%)

High TC+High LDL 12(9.83%) 19 (8.08%)

High TC+High TG 0 2 (0. 85%)

High TC+ Low HDL 0 0
Mixed dyslipidaemia

High TG+Low HDL+High LDL 12 (9.83%)

High TG+High TC+HighLDL  6(4.91%) 18 (7.65%)
High TC+High LDL+Low HDL  1(0.81%) 1(0.42%)
High TC+High TG+Low HDL 0 3(1.27%)
High TG+Low HDL
+ 8 (6.55%)) 16 (6.810/0)
High LDL+High TC

18 (7.65%)

23 (6.44%)
18 (5.04%)

29 (12.55%)
32 (13.85%)

19 (5.29%)
52 (14.48%)

48 (8.13%)
84 (14.23%)

9 (2.52%) 0 10 (2.78%) 10 (1.69%)
31 (8.68%) 0 14 (3.89%) 14 (2.37%)
2 (0.56%) 0 0 0

0 3(L29%)  4(L11%)  7(1.18%)

30(8.40%) 15(6.49%) 20 (5.57%) 35 (5.93%)

24 (6.72%)  1(0.43%) 38(10.58%) 39 (6.61%)
2(0.56%)  19(8.22%)  6(167%)  25(4.23%)
3(0.84%)  1(0.43%)  9(2.56%) 10 (1.69%)

24 (6.72%)  45(19.48%) 47 (13.09%) 92 (15.59%)

Note: TC - total cholesterol; TG - triglycerides; HDL — high-density lipoprotein; LDL - low-density lipoprotein.

© 2025 The Authors
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Urbanization has several detrimental impacts, includ-
ing increased consumption of sugar and fats, obesity,
cardiovascular disease, and type 2 diabetes mellitus
(T2DM) [14, 16-19]. Studies have indicated that individ-
uals who relocate from rural to urban areas are typical-
ly less physically active than those who remain in rural
areas [14, 16]. India’s fast urbanization in recent years
has led to a rise in the prevalence of many diseases in
urban areas. Understanding the incidence of T2DM
and dyslipidemia in India’s rural and urban popula-
tions is therefore important. The current study exam-
ined the prevalence of pre-diabetes, diabetes, and dys-
lipidemia in patients from both urban and rural areas
of Faridabad, India. The majority of patients diagnosed
in this study came from urban areas (n=590) compared
to rural areas (n=357).

Regarding gender, men from both urban and rural
populations comprised the majority of diagnosed pa-
tients, compared to women (Table 1). T2DM diagnoses
were significantly more common in the urban popu-
lation (36.27%) than in the rural population (6.16%)
(Table4). Urban patients exhibited higher fasting blood
sugar, HbAlc, total cholesterol, and triglyceride levels
than rural patients (Table 2). The disparities in T2DM
and dyslipidemia between patients in urban and rural
areas can be attributed to a variety of factors, including
living conditions, socioeconomic status, awareness, di-
etary habits, and lifestyle [20].

Gender comparison

Recent research indicates that men are diagnosed
with T2DM at a higher rate than women [21]. Therefore,
understanding gender differences in T2DM, pre-diabe-
tes, and dyslipidemia prevalence is essential to under-
standing public health strategies. In this study, fewer
than 40% of female participants in both urban and ru-
ral areas received a diagnosis, compared to more than
60% of male participants (Table 1). This could be the
result of gender discrimination or a lack of knowledge
about women’s health and wellbeing. Interestingly, in
patients from both urban and rural locations, changes
in any of the following parameters—total cholesterol,
LDL, HbAlc, or fasting blood sugar levels—were not in-
fluenced by gender. However, men’s TG levels were sig-
nificantly higher than those of women in individuals
from both rural and urban areas (Table 3). In both rural
and urban areas, the mean HDL was higher than that of
males (Table 3). These differences can be explained by
varying hormone effects and levels of physical exercise
[16, 20, 21].
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Risk profile

Adults living in urban areas were significantly
more likely to have dyslipidemia and T2DM than those
in rural areas [14, 16-19]. In comparison to their rural
counterparts, urban patients had greater mean values
for TC, TG, HBAIC, and fasting blood sugar (Table 4).
Table4 showsthatagreater proportion of patients from
urban areas had higher fasting blood sugar (Urban:
36.27%; Rural: 6.16%), HBAIC (Urban: 50.01%; Rural:
19.44%), triglycerides (Urban: 27.11%; Rural: 14.56%),
and total cholesterol (Urban: 9.83%; Rural: 6.16%) than
patients from rural population. In summary, patients
in urban areas were more likely to develop dyslipidem-
iaand T2DM than patientsin rural areas.

Additionally, a comparison of genders showed that
patients in urban areas had higher risk profiles than
those in rural areas fasting blood glucose (Urban: males
61.55%; females 59.30%; males 32.34%; females 30.32%)
and HBAIC (Urban: males 78.88%; females 84.05%; Ru-
ral: males 48.17%; females 44.44%) than rural popula-
tion (Table 5).

Humans have two types of lipoproteins: HDL and
LDL, whereas triglycerides are stored as excess fat in
the body. Patients with elevated low-density lipopro-
tein (LDL) are at risk of atherosclerosis, myocardial in-
farction, and stroke. HDL, on the other hand, is regard-
ed as healthy cholesterol and can help prevent heart
attack and stroke to some extent. HDL carries LDL
from the arteries back to the liver, where it is processed
and eliminated from the body [6, 7]. Patients in urban
areas were more likely than those in rural areas to have
hypercholesterolemia (Urban: males: 34.26%; females:
32.03%; Rural: 25.10%; females: 25.40%) and hypertri-
glyceridemia (Urban: males: 54.31%; females: 40.69%;
Rural: 39.57%; females: 26.22%; Table 5).

Dyslipidemia and other T2DM risk factors are pro-
duced when hypertriglyceridemia is paired with either
high LDL or low HDL [6, 7]. Table 5 shows that most
of the study’s participants are from urban areas, have
hypertriglyceridemia, low-HDL (>75%), and high-LDL
(>50%) levels. Males had higher levels of hypertriglyc-
eridemia than females, but there was no gender dif-
ference in hypercholesterolemia (Table 5). Low HDL
(>75%) and high LDL (>50%) values were present in a
large proportion of patients from both urban and rural
areas (Table 5).

According to this study, dyslipidemia affected
90.85% of patients in the urban area and 80.96% of
patients in the rural area (Table 6). In both males and
females, the most prevalent patterns of dyslipidemia

© 2025 The Authors



were (high LDL and low HDL) and (High TG and Low
HDL). Isolated dyslipidemia, characterized by ele-
vated LDL, was more prevalent in rural areas (Rural:
12.60%; Urban: 5.08%). Conversely, mixed dyslipidem-
ia—defined as having three or more aberrant lipid frac-
tions—was more prevalent in urban areas. 18.46% of
patients in the urban population had three abnormal
lipid fractions, while 15.59% had four or more abnor-
mal lipid fractions. Table 6 shows that 16.52% of the ru-
ral population had three abnormal lipid fractions and
6.72% had four abnormal lipid fractions. Numerous
earlier studies reported that the prevalence of dyslipi-
demia concurred with these findings. These differenc-
es in the prevalence and patterns of T2DM and dys-
lipidemia may be attributed to lifestyle, genetics, and
socioeconomic development [6-8].

The study had several limitations, including not
measuring variables like sleep period, depression, and
dyslipidemia caused by secondary drugs. There were
limited female and rural participants in the study due
to a lack of awareness about disease progression. Fur-
thermore, this study did not consider the proportion
of diabetic patients who are migrants, which may have
caused bias in the rural-urban diabetes prevalence.

Conclusions

According to this study, the prevalence of dyslipi-
demia and T2DM in adult Indians varied significantly
between the urban and rural populations. The current
study found an association between the prevalence of
type II diabetes and dyslipidemia with urban versus ru-
ral lifestyles. According to these results, patients from
the urban population may have greater levels of total
cholesterol, total triglycerides, HBAIC, and fasting
blood glucose.

The percentage of non-diabetic patients was high-
er in rural areas compared to urban areas. Findings of
this study suggested that the large urban population of
northern India may be at risk of progression of pre-di-
abetes to diabetes and dyslipidemia due to lifestyle
changes. In India, there is an urgent need to increase
understanding of the diagnosis and prevention of type
2 diabetes and dyslipidemia among rural populations
and women.
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