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ARTICLE INFO: ABSTRACT

Objective: To determine the prevalence of concurrent hypertension and
Keywords: dyslipidemia among individuals with type 2 diabetes mellitus (T2DM) and to
Type 2 Diabetes Mellitus, cvaluate the impact of demographics, clinical, and lifestyle factors on this
Hypertension, Dyslipidemia, coexistence.
Cardiovascular Risk Methodology: A cross-sectional study was carried out at the Diabetes Clinic,
Medical Unit 111, JPMC, between July 2023 and March 2024. A total of 248 adults
with T2DM were enrolled using convenience sampling. Demographic data, along
with duration of diabetes, family history, lifestyle habits, body mass index (BMI),
. waist circumference, and blood pressure, were recorded. Laboratory assessments
Postgraduate Trainee, Ward-7, ,cjuded fasting blood glucose (FBG), glycated haemoglobin (HbAIc), detailed lipid
Medical Unit-3, JPMC Karachi.  profile, and liver enzymes. Hypertension and dyslipidemia were classified according
Email: to standard diagnostic criteria. Data were analysed using SPSS version 25, applying
avinashkhetpal1211@gmail.com descriptive statistics and chi-square tests, with significance set at p < 0.05.
Results: Out of 248 type 2 diabetic patients, 150 (60.5%) had coexisting
hypertension and dyslipidemia (lipitension). The prevalence increased with age,
. reaching 71.3% in patients aged 60+ years. Females had a higher prevalence
Published on July 10, 2025 (45.2%) compared to males (15.3). A sedentary lifestyle was significantly associated
with lipitension (50.4% vs. 10.1%, p = 0.01), and longer diabetes duration also
increased the prevalence (70.0% for >10 years, p = 0.04). Family history of
hypertension (66.0%, p = 0.03) and dyslipidemia (70.1%, p = 0.04) further increased
the likelihood of lipitension.
Conclusion: The coexistence of hypertension and dyslipidemia is common in
T2DM, particularly in older, sedentary patients with prolonged disease duration or
positive family history. Early detection and risk-factor modification are essential to
reduce cardiovascular complications.
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INTRODUCTION:

The simultaneous occurrence of hypertension
and dyslipidemia in an individual can increase
the risk of cardiovascular complications by up
to three times [1][2]. Cardiovascular disecases
(CVDs) remain the leading cause of mortality
worldwide, with global deaths rising from
12.4 million in 1990 to 19.8 million in 2022.
The burden is disproportionately higher in
low- and middle-income countries, which
account for more than 75% of global CVD
cases. In Pakistan, mortality from ischemic
heart disease exceeds 150 per 100,000 people,
contributing substantially to the national
health burden [3][4].

Much of this burden is preventable through
control of modifiable risk factors, including
physical inactivity, unhealthy diet, obesity,
alcohol use, and smoking. These behaviours
often manifest clinically as hypertension,
hyperglycemia, dyslipidemia, and obesity [5].
International guidelines, such as those from
the National Institute for Health and Care
Excellence and the European Society of
Cardiology, emphasize prevention strategies
targeting these risks [6-8].

In individuals with type 2 diabetes mellitus
(T2DM), hypertension and dyslipidemia
frequently coexist and are recognized as key
drivers of cardiovascular morbidity and
mortality [9]. Components of metabolic
syndrome, including raised blood pressure,
hyperglycemia, central obesity, and abnormal
lipid profiles, further elevate the likelihood of
developing CVD, stroke, and diabetes-related
complications [10]. Pakistan faces a growing
burden of metabolic disorders, with studies
reporting high rates of low high-density
lipoprotein (HDL), elevated triglycerides, and
abdominal obesity in the general population
[11]. In addition, the prevalence of diabetes
has surged from 5.2 million in 2000 to more
than 33 million in 2021, underscoring the
urgent need to evaluate combined risk
conditions such as the coexistence of
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hypertension and dyslipidemia in diabetic
populations [12].

RATIONALE:

Since T2DM, dyslipidemia, and hypertension
are concurrent, the incidence of hypertension
is considerably greater in individuals with
type 2 diabetes than in the general population
[13]. Lipitension can triple the risk of
cardiovascular issues, necessitating prompt
diagnosis and effective treatment.
Dyslipidemia and hypertension are significant
and prevalent chronic conditions in diabetic
patients. Therefore, it is crucial to estimate
their prevalence along with other associated
risk factors among patients with type 2
diabetes in the Pakistani population.

OBJECTIVE:

To determine the prevalence of coexistence of
hypertension and dyslipidemia among patients
with type 2 diabetes and to evaluate the
impact of demographics, clinical, and lifestyle
factors on this coexistence (lipitension) in this
population.

OPERATIONAL DEFINITION:
Dyslipidemia: Dyslipidemia was identified
based on the presence of at least one of the
following criteria:

1. Elevated LDL cholesterol (=100 mg/dL)
or ongoing therapy for high LDL.

2. Elevated triglycerides (TAG >150 mg/dL)
or ongoing therapy for
hypertriglyceridemia.

3. Low HDL cholesterol (<40 mg/dL in men
and <50 mg/dL in women)[14].

Hypertension: Hypertension is defined as
systolic blood pressure >130 mmHg and/or
diastolic blood pressure >80 mmHg, or
current antihypertensive treatment (two
readings taken after five minutes of rest in a
seated position, averaged for analysis) [15].

Central Obesity: Central obesity has been
defined as a waist circumference >90 cm for



men and >80 cm for women, based on Asian-
specific cut-offs [15].

Lipitension: Lipitension is the presence of
hypertension and dyslipidemia in one person
[16].

Diabetes: The diagnostic criteria according to
WHO:

Fasting Blood Glucose (FBS) > 126mg/dl

A Random Blood Glucose (RBS) >200mg/dl.
Hbalc (Glycated hemoglobin) >6.5% [17]
Sedentary Lifestyle

Defined as NOT meeting the WHO
recommendation of 150-300 minutes of
moderate-intensity physical activity, or 75
minutes of  vigorous-intensity  activity
throughout the week. Assessment was based
on self-reported physical activity during
routine history taking. [17].

Citation: World Health Organization. WHO
guidelines on physical activity and sedentary
behaviour. Geneva: World Health
Organization; 2020. Licence: CC BY-NC-SA
3.0 IGO.

METHODOLOGY

The research, following a cross-sectional
design, was conducted at the Diabetes Clinic,
Medical Unit III, JPMC, Karachi, from July
2023 to March 2024. Type 2 diabetic patients
aged over 18 who provided informed consent
were recruited through non-probability
convenience sampling. A comprehensive
medical history was obtained, followed by a
physical examination and laboratory tests,
including fasting blood glucose, HbAlc,
LFTs, and lipid profile assessments. The
sample size was calculated using OpenEpi
version 3.01, assuming a prevalence of
lipitension of 50% (to ensure maximum
variability), a 95% confidence interval, and a
6.5% margin of error. Using the formula for
cross-sectional studies:
n=7%- P- (1-P)/d?
Where:

7=1.96Z=1.96 (standard
confidence level)

score for 95%
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P=0.5P=0.5
lipitension)
d=0.065d=0.065 (desired margin of error,
6.5%)

(assumed  prevalence  of

n=(1.96)2- 0.5 (1-0.5)/(0.065)*~227
To account for potential incomplete data or

non-response, a total of 248
participants were enrolled.

Data was analyzed using SPSS 25.
Descriptive  statistics were applied to

summarize baseline characteristics, including
age, sex, duration of diabetes, lifestyle
(sedentary/non-sedentary), family history of
hypertension and dyslipidemia, BMI, waist
circumference, blood pressure, fasting glucose,
HbAlc, liver enzymes (ALT/AST), and lipid
profile (total cholesterol, triglycerides, HDL,
LDL). Categorical variables were presented as
frequencies and percentages. Associations
between categorical variables were assessed
using Pearson’s chi-square test. Specifically,
age group, sex, duration of diabetes, lifestyle,
and family history were assessed for

association  with  lipid  abnormalities
(cholesterol, triglycerides, HDL, LDL) and
liver enzyme  categories (ALT/AST).

Hypertension status was also analyzed in
relation to HDL and triglyceride categories. A
p-value of <0.05 was considered statistically
significant. Approval from the Institutional
Review Board (IRB) of Jinnah Postgraduate
Medical Centre was obtained (Reference No:
F.2-81/2023-GENL/44/JPMC). All ethical
guidelines were strictly followed, ensuring the
integrity of the research, and safeguarding the
rights and well-being of the participant.

RESULTS:

A total of 248 patients with type 2 diabetes
mellitus were enrolled. Most participants were
women, and most were older than 40 years.
More than two-thirds reported a sedentary
lifestyle, and nearly half had diabetes for over
10 years (Table 1).



Table 1. Baseline demographic and clinical
characteristics of participants

A sedentary lifestyle is strongly associated
with a higher prevalence of lipitension,

Category  Factors Frequency  Percentage affecting 50.4% of sedentary individuals
A 20.30 “) ) compared to just 10.1% of active individuals
(ygeirs) : (p = 0.01). Additionally, longer duration of
30-40 31 12.5 diabetes is linked to a higher prevalence of
40-50 56 22.6 hypertension and dyslipidemia, with 19.8 %
50-60 72 29.0 of those with diabetes for 11-15 years having
S0 2 323 lipitensi d 11.3% th ith
Gender | Malo 3 304 ipitension, an 3% among those wi
Female 175 706 dlabe.tes fpr more than 15 years (p= 0:04).
Duration | 1-5 71 28.6 Family history plays a crucial role, with those
‘(;f N having a family history of hypertension
(y‘:afs‘fs (42.3%) or dyslipidemia (18.9%) showing a
6-10 67 27.0 significantly higher prevalence of lipitension
11-15 70 28.2 compared to those without a family history of
: >15 40 16.1 these conditions (p = 0.03 and p = 0.04,
Lifestyle ii‘:ie‘f:ary ;;’7 ;;'2 respectively). These findings emphasize the
Family Hypertension | 159 641 importans:e of age, life'tstyle, diabetes duration,
history (Yes) and family history in the development of
Hypertension | 89 359 lipitension among diabetic patients.
g\lo). P Table 2. Prevalence of coexistence of
yslipidemia 67 27.0 . L. i
(Yes) hypertension and  dyslipidemia by
Dyslipidemia 181 73.0 demographic and clinical characteristics
(No) Factor Present = Absent Total p-
BMI <18.5 . 8 3.2 n (%) n (% n value
(kg/m?) (Underweight)
18.5-22.9 2 16.9 Age group
(Normal) 20-30 years 3(1.2%) | 6 (2.4%) | 9
23-24.9 50 20.2 3040 years 11 20 31 0.02
(Overweight) (4.4%) (8.1%)
>25 (Obese) 148 59.7 40-50 years 30 26 56
(12.1%) | (10.5%)
Table 2 presents the prevalence of lipitension | 50-60 years | 49 . 23 . 72
(coexistence of hypertension and dyslipidemia) Wiy (0,500
. . .. 60+ years 57 23 80
across various demographic and clinical (23.0%) | (9.3%)
characteristics of type 2 diabetic patients. The Gender 018
table shows that the prevalence of lipitension | pale 38 35 73
increases with age, with the highest (153%) | (14.1%)
prevalence observed in the 60+ years age | Female 112 63 175
group (23.0%). Significant associations are : (45.2%) | (25:4%)
found between age and lipitension (p = 0.02), | Lifestyle 0.01
. . . Sedentary 125 52 177
with older age groups showing higher rates of (504%) | (21.0%)
coexistence. The gender-based comparison [, o s 16 71
reveals a higher prevalence in females (45.2%) (10.1%) | (18.5%)
compared to males (15.3%), though this | Duration of 0.04
difference is not statistically significant (p = | diabetes
0.18). 1-5 years 35 36 71
(14.1%) | (14.5%)
6-10 years 38 29 67
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(15.3%) | (11.7%)
11-15 years 49 21 70
(19.8%) | (8.5%)
>15 years 28 12 40
(11.3%) | (4.8%)
Family
history
Hypertension | 105 54 159 0.03
(Yes) (42.3%) | (21.8%)
Hypertension | 45 44 89
(No) (18.1%) | (17.7%)
Dyslipidemia | 47 20 67 0.04
(Yes) (18.9%) | (8.1%)
Dyslipidemia | 103 78 181
(No) (41.5%) | (31.5%)

Raised LDL cholesterol was observed in 110
participants ~ (44.4%),  while  elevated
triglycerides were present in 95 (38.3%). Low
HDL was noted in 65 men (26.2%) and 72
women (29.0%). Elevated liver enzymes were
also documented, with ALT >40 U/L in 52
participants (21.0%), AST >40 U/L in 47
(19.0%), and GGT >50 U/L in 35 (14.1%).
The prevalence of lipid and liver enzyme
abnormalities increased with age, with
participants aged >60 years showing the
highest frequencies of raised LDL (55.0%)
and abnormal liver function tests (24.0%).

Table 3. Prevalence of Lipid Abnormalities
and Elevated Liver Enzymes in Study

Participants (n=248)
Parameter n (%)

Raised LDL | 110 (44.4%)
cholesterol =100

mg/dL)

Raised  triglycerides | 95 (38.3%)
(>150 mg/dL)

Low HDL — Men (<40 | 65 (26.2%)
mg/dL)

Low HDL - Women | 72 (29.0%)
(<50 mg/dL)

Elevated ALT (>40 | 52 (21.0%)
U/L)

Elevated AST (>40 | 47 (19.0%)
U/L)

Elevated GGT (>50 | 35 (14.1%)
U/L)
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Sedentary  lifestyle ~ was  significantly
associated with raised triglyceride levels
(67.8% vs. 47.9%, p = 0.028). Low HDL was
more frequent in hypertensive patients
compared to non-hypertensives (25.2% vs.
11.2%, p = 0.016). Differences in liver
enzymes were not statistically significant
(Table 4).

Table 4. Association of Lifestyle and

Hypertension Status with Lipid
Abnormalities and Liver Enzyme
Elevations in Type 2 Diabetic Patients

Risk Raised Low Elevate p-

Factor Triglyceri HD  d Liver value
desn(%) L n Enzym *
(%) es il
Lifestyle
Sedentary | 120 (67.8) | 40 60 0.02
22. | (339 |8
6)
Active 34 (47.9) 10 21
(14. | (29.6)
1)
Hypertensi
on status
Hypertensi | 100 (62.9) | 40 50 0.01
ve 25. | (314) |6
2)
Non- 54 (60.7) 10 31
hypertensi (11. | (34.8)
ve 2)

Fisher’s exact test applied where expected cell
counts were <5; significant at p < 0.05.
Logistic Regression Analysis

Logistic regression showed that sedentary
lifestyle, older age, and longer duration of
diabetes were independently associated with
lipitension. After adjustment, sedentary
individuals had over threefold higher odds of
having lipitension (AOR 3.20, 95% CI 1.72—
5.95, p = 0.01), while patients with diabetes
duration >10 years had nearly double the odds
(AOR 1.85,95% CI1.02-3.33, p=0.04). Age
above 60 years remained significantly
associated (AOR 2.80, 95% CI 1.25-6.27, p =
0.02). Associations with family history of



hypertension and dyslipidemia were not
statistically significant, as their confidence
intervals crossed 1.0. Sex also showed no
significant effect.

Table 5. Logistic Regression Analysis of

Factors Independently Associated with
Lipitension in Patients with Type 2
Diabetes

Unadjusted | Adjusted
Factor E’(ﬁj"’)“t :'(’f/e“t OR ~ (95%|OR (95%|P
4 o (0))) CI*

Age > 310 (145|280 (125
years (71 3) (28 7 |l6.64) 6.27)

112 |[63 157 (0.91-][1.40 (0.78-
Female sex || ¢4 0y 136.0) ||2.70) 2.50) 0.18
Sedentary  |[125  |[52 360 (195|320 (172 [,
lifestyle 70.6) ||(29.4) |/6.65) 5.95) :
Diabetes > 10|[77 33 200 (11-|[1ss .02 o,
years 70.0) ||30.0) |[3.61) 3.33) :
Family
o ol [ [han 0o zm 056 o
i : : . .
Family
history o ?770 1 (2209 9) ;Zg) (ror ;'gg) O o1t
dyslipidemia . . : .

*Adjusted for age, sex, lifestyle, and duration
of diabetes.
TNot statistically significant (95% CI crosses
1.0).

*Adjusted for age, sex, lifestyle, and duration
of diabetes.

DISCUSSION:

Dyslipidaemia and hypertension are common
and  significant  comorbidities = among
individuals with type 2 diabetes, contributing
to increased cardiovascular morbidity and
mortality. Understanding their coexistence
and related risk factors is essential in
improving outcomes for this population. In
the present study, 60.5% of participants were
identified with both conditions, a finding that
underscores the substantial burden of
combined cardiovascular risk factors in
diabetic patients. The prevalence increased
with advancing age, exceeding 70% in
participants over 60 years, which aligns with
existing evidence linking vascular changes
and metabolic alterations in older adults with
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higher rates of these disorders [22]. Gender
differences were observed, with a higher
proportion of women affected than men,
though this was not statistically significant.
Lifestyle emerged as an  important
determinant, with sedentary individuals more
than twice as likely to have coexisting
hypertension and dyslipidaemia compared
with physically active participants, suggesting
the importance of modifiable behavioural
factors in disease progression. Longer
duration of diabetes was also associated with
higher prevalence, reflecting the cumulative
metabolic and vascular burden over time.
Family history of both hypertension and
dyslipidaemia  further  increased  risk,
supporting the role of genetic and shared
environmental influences [23][24].

This study demonstrates a considerable
burden of dyslipidemia and liver enzyme
abnormalities among patients with type 2
diabetes. Raised LDL was present in 44.4% of
the cohort, and prevalence increased with age,
reaching 55.0% among participants aged 60
years and above. Elevated triglycerides were
detected in 38.3% of patients, while low HDL
was noted in 26.2% of men and 29.0% of
women. Abnormal liver enzymes were also
common, with ALT elevation observed in
21.0%, AST in 19.0%, and GGT in 14.1% of
participants. These results suggest that older
diabetic patients are more likely to exhibit
lipid and hepatic derangements, which may
contribute to heightened cardiovascular and
metabolic  risk. The  association  of
dyslipidemia and abnormal liver enzymes
with advancing age observed in this study is
consistent with prior literature linking
metabolic aging to worsening lipid profiles
and hepatic dysfunction. Although raised liver
enzymes were common, no meaningful
associations were observed with other risk
factors, which may point to non-alcoholic
fatty liver disease as a silent contributor in the
study [19]. These findings reinforce the
complex interplay of insulin resistance,



vascular dysfunction, and lipid abnormalities
that drive the development of hypertension
and dyslipidaemia in patients with diabetes
[21]. The results of this study carry important
clinical implications. Given the high
prevalence of coexisting hypertension and
dyslipidaemia in diabetic patients, routine
screening for both conditions should be
integrated into diabetes care at primary and
tertiary levels. Early identification of at-risk
individuals, particularly those with longer
diabetes duration, sedentary lifestyle, or
family history, can guide timely interventions.
Incorporating structured lifestyle modification
programs within diabetic clinics could help
mitigate the risk, alongside pharmacological
management tailored to combined lipid and
blood pressure abnormalities.

This study, however, has certain limitations.
The majority of participants were overweight
or obese, which may limit the applicability of
findings to lean diabetic patients. Moreover,
the single-centre design and use of
convenience sampling may limit external
validity, as the findings may not represent
patients from other regions or healthcare
settings in Pakistan. Despite these limitations,
the study provides valuable insights into the
burden and determinants of coexisting
hypertension and dyslipidaemia in diabetic
patients. Future research should build on these
findings by adopting longitudinal designs to
clarify causal pathways and to track the
progression of cardiometabolic risk over time.
Intervention-based studies that evaluate the
effectiveness of lifestyle = modification,
combined pharmacological regimens, and
structured screening strategies within diabetic
clinics would further strengthen the evidence
base. Such research could support the
development of comprehensive guidelines for
integrated management of type 2 diabetes
with coexisting cardiovascular risk factors.
CONCLUSION:

Hypertension and  dyslipidemia  were
frequently observed in patients with type 2
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diabetes. Raised LDL levels and abnormal
liver enzymes were common, though their
association with clinical risk factors was not
consistent. A sedentary lifestyle showed a link
with higher triglycerides, and lower HDL was
noted in hypertensive patients. Older age was
also associated with unfavorable lipid changes
and abnormal liver enzymes. These findings
emphasize the need for early identification
and management of cardiovascular risk
factors in diabetics. Future studies with larger
and more diverse groups, as well as
longitudinal designs, are required to better
define the burden and associators of
lipitension in this population.
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