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Abstract

Original Article

introduction

According to the National AIDS Control Organization (NACO) 
report 2019, India had an HIV prevalence of 0.22%, translating 
to 23.48 lakh persons, making India home to the third-largest 
AIDS population globally and the largest in Asia. Although the 
infection rates seemed to be steadily coming down statistically, 
the absolute numbers posed a considerable problem.[1,2]

Another important challenge for low- and middle-income 
countries (LMIC) is the growing burden of non-communicable 
diseases (NCDs) like diabetes, hypertension, hyperlipidemia, 
and obesity. The global prevalence of diabetes was 10%, 
and raised blood pressure in persons above 25 years of age 
was 40%. On the whole, NCDs contributed to 71% of deaths 
worldwide, killing almost 41 million people every year. Once 
considered lifestyle diseases of the elite, these had gained 
importance in LMIC as well in recent times. The burden of 
NCDs was higher in LMIC, with nearly three-quarters of deaths 
happening in them.[3,4]

The rise in NCD-related deaths was estimated to be most 
significant in LMIC of Africa, Mediterranean, and South 
East Asia, surpassing the figures from the West. Premature 
NCD-associated deaths were also higher in LMIC, contributing 
to 85% of the overall burden.[4] These factors have led to a 
pattern of a slow shift in importance from communicable to 
NCDs in recent times. Increasing importance and recognition 
were being given to NCDs in the form of screening programs, 
early diagnosis, and treatment to curtail the number of early 
NCD-related deaths.[3]
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Among NCDs, cardiovascular diseases (CVD) were the most 
important cause of death, killing almost 18 million people every 
year.[4] Modifiable risk factors such as tobacco use, insufficient 
physical activity, harmful use of alcohol, and unhealthy diet 
combined with metabolic factors such as raised blood pressure, 
obesity, and raised cholesterol constituted the major cardiovascular 
risk factors. Recognition of these risk factors and their prevention 
and control could significantly affect disease outcomes.[4]

Hence, these two disease groups (HIV and CVD) pose a 
combined threat in today’s world. Studies have shown an 
increased prevalence of cardiovascular risk factors among 
people living with HIV/AIDS who were on anti-retroviral 
therapy (ART). The adverse effects of ART medication might be 
one reason. Increased prevalence of co-existing cardiovascular 
risk factors in HIV patients like tobacco or alcohol use might 
also be an important reason.[5-8] An increased incidence of 
myocardial infarction has also been observed in persons with 
HIV.[9] Hence, ART might need to be tweaked depending on the 
metabolic profile of the patients. Our literature search revealed 
that very few studies had been conducted to determine the 
prevalence of cardiovascular risk factors among people living 
with HIV (PLHIV) in India.[6,10] Hence, we did this study to 
estimate the prevalence of cardiovascular risk factors among 
adult PLHIV attending an ART center in South India and identify 
factors associated with the risk factors. We presented this article 
as a meeting abstract at the International Science Symposium 
on HIV and Infectious Diseases on October 13, 2019.

MateriaLS and MethodS

Study setting and study participants
We conducted this cross-sectional analytical study in 
Puducherry, a union territory located in the southern part of 
India, from September 2016 to February 2018. In Puducherry, 
there is an ART center, a facility-integrated ART center (FIART), 
and a Community Care Center. We did the current study in the 
FIART, which caters to services to the patients from Puducherry 
and the nearby districts of Tamil Nadu such as Cuddalore, 
Villupuram, and Thiruvannamalai. It functions between 2 pm 
and 4.30 pm from Monday to Friday and provides high-quality 
pre-ART and ART care, diagnosis and treatment of opportunistic 
infections, free laboratory services, psychological support 
through counseling, and social functions like helping patients 
access various health schemes and legal help. The center 
provides services through a medical officer, one nursing staff, 
two counselors, and one data entry operator, along with a team 
of doctors from the Department of Internal Medicine.

During enrollment/registration in the ART center, all 
PLHIV are routinely screened for tobacco use, alcohol 
use, and history of comorbidities such as diabetes and 
hypertension and documented in the patient treatment 
card (white card), maintained at the ART center by the 
ART counselor. Additionally, all PLHIV are screened 
with blood pressure, blood glucose, lipid profile, and 
renal parameters (blood urea and serum creatinine) before 
ART initiation and regularly monitored afterward. All the 

adult PLHIV attending this ART center were eligible for 
inclusion in the study.

Sample size and sampling technique
We estimated the sample size using OpenEpi v 3.01 based on the 
expected proportion of PLHIV with dyslipidemia to be 55.3% 
with a relative precision of 10% and 95% confidence interval.[9] 
The minimum sample size for the study was estimated to be 
318. Since the total number of persons registered at FIART 
was around 300, we decided to include all of them in the study.

Study procedure
We obtained ethical approval for the study from the Institute 
Ethics Committee. After obtaining informed written consent, 
we interviewed all the PLHIV at the ART center during their 
routine visit to collect information on sociodemographic 
characteristics (age, gender, residence, and education) using a 
pre-tested semi-structured questionnaire. We assessed behavioral 
risk factors such as tobacco use, alcohol use, and physical 
activity using the WHO STEPS questionnaire. We measured 
blood pressure using an OMRON digital automatic blood 
pressure monitor, using an appropriate size cuff as per JNC-7 
guidelines. We extracted information on the history of diabetes, 
hypertension, and dyslipidemia from the patient’s treatment 
card. We screened those PLHIV who were not evaluated for 
these conditions during the last 6 months or any time after 
registration (for those registered within the last 6 months) 
through the ART center as a routine care process. We also 
extracted clinical characteristics like ART status, ART duration, 
and type of ART regimen from the patient treatment card.

Operational definitions
Physical activity
As per WHO recommendations, we considered the individuals 
physically active if they had undergone 150 minutes of 
moderate-intensity physical activity or 75 minutes of 
vigorous-intensity physical activity per week.

Body mass index (BMI)
According to the Asia-Pacific guidelines for obesity 
classification, we considered the individuals overweight if 
BMI was more than 23 kg/m2 and obese if BMI was more 
than 25 kg/m.

Abdominal obesity
According to the National Cholesterol Education 
Programme (NCEP) guidelines (Adult Treatment Panel (ATP) 
III criteria), waist circumference ≥90 cm for men and ≥80 cm 
for women) is considered abdominal obesity.

Hypertension
According to the Joint National Committee-7 (JNC-7) 
guidelines, we diagnosed individuals with hypertension if 
systolic BP ≥140 mmHg and/or diastolic BP ≥90 mm Hg on 
at least two measurements. We also included any PLHIV who 
was a known hypertensive or on anti-hypertensive medication.

Diabetes mellitus (DM)
According to the American Diabetes Association 
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guidelines, we considered two abnormal blood sugar 
values (FBS ≥126 mg/dl/PPBS ≥200 mg/dl) or random 
blood sugar ≥200 mg/dl with classic symptoms of diabetes 
(polyphagia, polyuria, and polydipsia) diagnostic of DM. We 
also included any PLHIV who was a known DM patient or on 
anti-diabetes medication.

Dyslipidemia
According to NCEP ATP III guidelines, dyslipidemia was 
diagnosed when at least one of the following criteria is not 
met – total cholesterol <200 mg/dl; Low-Density Lipoprotein 
(LDL) cholesterol <100 mg/dl;  High-Density Lipoprotein 
(HDL) cholesterol >40 mg/dl for males and >50 mg/dl for 
females; triglycerides <150 mg/dl. Any PLHIV who was a known 
dyslipidemic or on anti-lipidemic medication was also included.

Statistical analysis
We entered data using EpiData v3.1 data entry software (EpiData 
Association, Odense, Denmark) and analyzed using STATA 
12 software (StataCorp, College Station, TX, USA) and Open 
Epi software (Sullivan, Atlanta, GA, USA). We expressed 
continuous variables as mean and standard deviation (SD) or 
median and interquartile range (IQR) based on the distribution 
of the data. We reported categorical variables as proportion. We 
expressed the prevalence of each cardiovascular risk factor as a 
proportion with 95% confidence interval (CI). We assessed the 
factors associated with cardiovascular risk factors such as DM, 
hypertension, and dyslipidemia using log-binomial regression 
and quantified the risk in terms of the prevalence ratio (PR). 
We considered sociodemographic factors such as age, 
gender, education, occupation, marital status, socioeconomic 
status (SES, BG Prasad scale 2017), behavioral factors such as 
tobacco use, alcohol use, physical activity, and anthropometric 
factors such as obesity and abdominal obesity as explanatory 
variables. We considered factors significant at a P value <0.2 
in the unadjusted analysis for the multivariable model. We 
employed the “forward stepwise” method and considered the 
significant model with the highest adjusted R-square value as 
the final model. Whenever the convergence was not achieved 
with log-binomial regression, we used generalized linear model 
using the “glm” command to arrive at the final multivariable 
model. We obtained adjusted PR (aPR) from the multivariable 
model, and the factors with P value <0.05 were considered 
statistically significant.

reSuLtS

Sociodemographic characteristics
In total, 321 adults with PLHIV attended the ART center at 
a tertiary care center between September 2016 and March 
2018. Out of these patients, 316 gave consent to participate 
in the study (response rate – 98.4%). Mean (SD) age of the 
participants was 45 (9) years. Males and females were almost 
equally distributed. The majority of the participants had some 
level of formal education (79.4%), were employed (72.8%), and 
belonged to middle/lower income groups (86.1%) [Table 1].

Prevalence of cardiovascular risk factors
Among the behavioral risk factors, half of the total 164 male 
participants (50.0%) and none of the female participants had 
ever used alcohol in their entire lifetime [Table 2]. However, only 
12.8% (95%CI: 8.5%–18.8%) of the males were current alcohol 
users. About one-third (31.7%) of males reported to have ever used 
tobacco, whereas only 3.3% of females had ever used tobacco. All 
these female participants had used only smokeless tobacco, and 
none were current users. Nearly three-fourths (74.4%; 95%CI: 
69.3%–78.9%) of the study participants had inadequate physical 
activity. Regarding the anthropometric risk factors, prevalence 
of obesity was 28.5% (95%CI: 23.8%–33.7%), and abdominal 
obesity was 65.8% (95%CI: 60.4%–70.8%).

The overall prevalence of hypertension was 15.8% (95%CI: 
12.2%–20.2%). Among the participants with hypertension, 
17 (34.0%) were individuals with known hypertension, 
while 33 (66.0%) were newly diagnosed during the study. 
Prevalence of DM was 12.3% (95%CI: 9.1%–16.5%). 
Among them, 22 (59.5%) were individuals with known DM, 

Table 1: Sociodemographic details of adult PLHIV 
attending a Facility‑Integrated ART (FIART) center in 
Puducherry, 2016‑2018 (n=316)

Sociodemographic details Frequency (%)
Age category (in years)

18–24 3 (1.0)
25–34 35 (11.1)
35–44 108 (34.1)
45–54 120 (38.0)
55–64 42 (13.3)
≥ 65 8 (2.5)

Gender
Male 164 (51.9)
Female 152 (48.1)

Educational status*
No formal schooling 65 (20.6)
Up to primary education (1st–5th) 99 (31.3)
Up to secondary education (6th–10th) 100 (31.6)
Higher secondary and above (11th and above) 52 (16.5)

Occupational category
Unemployed† 86 (27.2)
Currently employed 230 (72.8)

Marital status
Never married 28 (8.9)
Currently married 185 (58.5)
Divorced/separated 22 (7.0)
Widow/widower 81 (25.6)

Socioeconomic status‡

Class I (≥6254) 15 (4.7)
Class II (3127-6253) 29 (9.2)
Class III (1876-3126) 53 (16.8)
Class IV (938-1875) 89 (28.2)
Class V (≤835) 130 (41.1)

*ISCED: International Standard Classification of Education. †Includes 
homemakers and retired personnel. ‡According to the modified BG Prasad 
Scale 2017
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while 15 (40.5%) were newly diagnosed. The prevalence of 
dyslipidemia was 82.7% (95%CI: 78.1–86.6%). Among them, 
52 (20.9%) were individuals with known dyslipidemia, while 
197 (79.1%) were newly diagnosed. On checking for the 

combination of cardiovascular risk factors among PLHIV, most 
had at least two cardiovascular risk factors (32.6%), followed 
by three (19.9%), four (17.7%), and one (17.1%).

Factors associated with DM
In unadjusted analysis, age, education, SES, obesity, and 
abdominal obesity were significantly associated with DM. 
We included these factors in the multivariable model. None 
of the behavioral factors (tobacco, alcohol, and physical 
inactivity) were significantly associated with DM in the 
adjusted analysis. But age had a significant association as one 
unit (one year) increase in age increased the risk of having DM 
by 4% (aPR – 1.04; 95%CI: 1.02-1.08). PLHIV with some 
formal education form had a 4.6 times higher risk of having 
DM than those without any formal education (aPR – 4.62; 
95%CI: 1.13–19.0), which was statistically significant. 
Obese patients had a 2.2 times higher risk of having DM than 
non-obese patients (aPR – 2.24; 95%CI: 1.15–4.37). SES and 
abdominal obesity were not significantly associated with DM 
in adjusted analysis [Table 3].

Factors associated with hypertension
Age, gender, SES, and obesity were significantly associated with 
hypertension in unadjusted analysis. Education and abdominal 
obesity had a P value of less than 0.2, and we included all 
these factors in the multivariable model. In adjusted analysis, 
age was significantly associated with hypertension (aPR: 
1.07; 95%CI: 1.04–1.10). Those with formal education had a 
2.4 times higher risk of having hypertension than those with 
no formal education (aPR – 2.37; 95%CI: 1.04–5.38), and 
this was statistically significant. Gender, SES, obesity, and 
abdominal obesity did not have a significant association with 
hypertension in multivariable models [Table 4].

Factors associated with dyslipidemia
Dyslipidemia was significantly associated with SES, marital 
status, physical inactivity, obesity, and abdominal obesity 
in unadjusted analysis. We considered all these factors in 
the multivariable analysis. In adjusted analysis, PLHIV 
belonging to Class II SES had a 1.2 times higher risk of having 
dyslipidemia (aPR – 1.19; 95%CI: 1.05-1.36) compared to 
those belonging to Class V SES. Married individuals had 19% 
lesser risk of having dyslipidemia than unmarried, and this 
association was statistically significant (aPR-0.81; 95%CI: 
0.70-0.94). PLHIV with abdominal obesity had a 1.1 times 
higher risk of having dyslipidemia (aPR-1.14; 95%CI: 
1.01-1.31) than those with a normal waist circumference. 
Physical inactivity and obesity were not significantly 
associated with dyslipidemia in adjusted analysis [Table 5].

diScuSSion

Of the total 316 adults PLHIV studied, the most common 
cardiovascular risk factor found was dyslipidemia (82.7%), 
followed by inadequate physical activity (74.4%). Other 
behavioral risk factors studied, such as current tobacco use 
and current alcohol use, showed a prevalence of 12.8% and 
5.4%, respectively, among male participants. The prevalence 

Table 2: Prevalence of cardiovascular risk factors among 
adult PLHIV attending a FIART center in Puducherry, 
2016‑2018 (n=316)

Cardiovascular risk factors Number of 
participants (%)

95% CI

Number of risk factors present
Zero 18 (5.7) 3.6 – 8.8
One 54 (17.1) 13.3 – 21.6
Two 103 (32.6) 27.7 – 37.9
Three 63 (19.9) 15.9 – 24.7
Four 56 (17.7) 13.9 – 22.3
Five 19 (6.0) 3.9 – 9.2
Six 3 (1.0) 0.3 – 2.8

Physical activity
Adequate 81 (25.6) 21.1 – 30.7
Inadequate 235 (74.4) 69.3 – 78.9
Alcohol use*
Ever consumed alcohol 82 (50.0) 42.4 – 57.6
Alcohol use in the past one year† 27 (16.5) 11.6 – 22.9
Current use (in the past 30 days)† 21 (12.8) 8.5 – 18.8

Current tobacco use*
Current non-smokers 147 (89.6) 84.0 – 93.4
Smoke 14 (8.5) 5.2 – 13.8
Smokeless 3 (1.9) 0.6 – 5.2

BMI category
Underweight (<18.50) 50 (15.8) 12.2 – 20.2
Normal (18.50–22.99) 125 (39.6) 34.3 – 45.0
Overweight (23.0–24.99) 51 (16.1) 12.5 – 20.6
Obesity (≥25.0) 90 (28.5) 23.8 – 33.7

Abdominal obesity
Present 108 (34.2) 29.2 – 39.6
Absent 208 (65.8) 60.4 – 70.8

Hypertension category
Normal 209 (66.2) 60.7 – 71.1
Pre-hypertension 57 (18.0) 14.2 – 22.6
Hypertension 50 (15.8) 12.2–20.2

Diabetes mellitus category‡

Normal 222 (74.0) 68.7 – 78.6
Pre-diabetes 41 (13.7) 10.2 – 18.0
Diabetes 37 (12.3) 9.1 – 16.5

Dyslipidemia‡ 

Present 249 (82.7) 78.1–86.6
Absent 52 (17.3) 13.4 – 21.9

Details of dyslipidemia‡

LDL ≥100 142 (47.3) 41.6 – 52.8
HDL ≤40 in males; 50 in females 124 (41.3) 35.8 – 46.8
Triglyceride ≥150 121 (40.3) 34.8 – 45.8
Total cholesterol ≥200 83 (27.6) 22.8 – 32.9

*Alcohol use and current smoking were reported only among males. 
†Not mutually exclusive categories. ‡Denominator is for those with data 
available (300 for diabetes as the reports of blood sugar values were 
missing for 16 participants who were not diagnosed with DM earlier, 301 
for dyslipidemia for whom complete data were available)
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of anthropometric risk factors such as obesity and abdominal 
obesity showed a prevalence of 28.5% and 34.2%, respectively. 
The prevalence of hypertension among adult PLHIV studied 
was 15.8%, and DM was 12.3%.

First, we compared the behavioral risk factors between PLHIV 
and the general population. Current tobacco users among 
PLHIV were very low (12.8%) compared to the prevalence of 
tobacco use among the general population in India (21.4%) as 
per the recent Global Adult Tobacco Survey-2 (GATS-2).[11] A 
possible reason for the lesser burden of behavioral risk factors 
among PLHIV could be the de-addiction counseling provided 
in the FIART. Many participants who were previously tobacco/
alcohol users reported to have quit the habit after being started 
on ART. This was evident from the difference between those 

who ever used tobacco (31.7%) and alcohol (50%) and the 
current users of tobacco (12.8%) and alcohol (5.4%). However, 
studies conducted worldwide have reported that the current 
tobacco users are almost 2-3-fold higher among PLHIV than 
the general population.[12-14] The prevalence of smoking among 
PLHIV ranged from 24% in low and low- to middle-income 
countries to almost 60% in high-income countries such 
as the United States, indicating a vast difference based on 
socioeconomic, cultural, and ethnic practices.[13-15]

Similarly, alcohol use among PLHIV, as found in our 
study (5.4%), was less compared to the prevalence among the 
general population in India (29%) as per the recent National 
Family Health Survey-4 (NFHS-4).[14] However, studies 
across the world have reported a higher prevalence among 

Table 3: Association of sociodemographic, behavioral, and anthropometric characteristics with DM among adult PLHIV in 
South India, 2016‑2018 (n=300)

Characteristics Diabetes mellitus Unadjusted PR P Adjusted PR 95% CI

Yes, n (%) 
N=37

No, n (%) 
N=263

Age in years, mean (SD) 49.5 (8.2) 44.4 (9.3) 1.04 <0.001 1.04 1.02 – 1.08
Gender

Female 19 (13.2) 125 (56.8) 1 - -
Male 18 (5.4) 138 (88.5) 0.87 0.663 - -

Education status
Illiterate 2 (3.2) 61 (96.8) 1 1
Literate 35 (14.8) 202 (85.2) 4.65 0.031 4.62 1.13 – 19.0

Socioeconomic status#

Class I (≥6254) 6 (40.0) 9 (60.0) 4.10 0.001 1.81 0.81 – 4.03
Class II (3127-6253) 7 (24.1) 22 (75.9) 2.47 0.034 1.50 0.66 – 3.40
Class III (1876-3126) 4 (8.2) 45 (91.8) 0.83 0.747 0.71 0.23 – 2.14
Class IV (938-1875) 8 (9.5) 76 (90.5) 0.97 0.956 0.68 0.29 – 1.58
Class V (≤835) 12 (9.8) 111 (90.2) 1 1

Marital status
Unmarried 1 (3.57) 27 (96.4) 1 - -
Married 20 (11.5) 154 (88.5) 3.21 0.244 - -
Separated/Widowed 16 (16.3) 82 (83.7) 4.57 0.132 - -

Occupation
Unemployed 11 (13.3) 72 (86.7) 1 - -
Employed 26 (12.0) 191 (88.0) 0.90 0.764 - -

Current tobacco use
Yes 3 (17.6) 14 (82.4) 1.46 0.483 - -
No 34 (12.0) 249 (88.0) 1 - -

Current alcohol use
Yes 4 (20.0) 16 (80.0) 1.69 0.267 - -
No 33 (11.8) 247 (88.2) 1 - -

Physical activity
Adequate 4 (7.4) 50 (92.6) 1 - -
Inadequate 33 (13.4) 213 (86.6) 1.81 0.721 - -

Obesity (BMI ≥25 kg/m2)
Present 21 (24.1) 66 (75.9) 3.21 <0.001 2.24 1.15 – 4.37
Absent 16 (7.5) 197 (92.5) 1 1

Abdominal obesity
Present 21 (20.0) 84 (80.0) 2.43 0.003 1.12 0.54 – 2.30
Absent 16 (8.2) 179 (91.8) 1 1
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HIV patients, ranging from 24.5% in developing countries to 
42.1% in developed countries.[16] Physical inactivity was almost 
similar between the general population (65.4% in urban and 
50% in rural as per ICMR-INDIAB study) and PLHIV (74.4%) 
as found in our study.[17] This reflects that physical inactivity 
seems to be prevalent among all the population groups, 
irrespective of the disease condition.

Regarding the anthropometric risk factors, the prevalence 
of obesity among the general population in Puducherry was 
42% (as per the recent  National Nutrition Monitoring Bureau 
(NNMB) survey).[18] However, PLHIV in our study had a lower 
prevalence (28.5%) compared to the general population. This 
is mainly because the study participants were affected by a 
chronic disease condition. Globally, studies have reported 

varying prevalence of obesity among adult PLHIV, ranging 
from 6.8% to 34%.[5-9] However, a study conducted in South 
India (Vellore) reported a prevalence similar (23.6%) to the 
current study.[10] Prevalence of abdominal obesity found in our 
study was also similar to the study conducted in Vellore.[10] This 
could be due to the similarity in the study setting and criteria 
used to define obesity and abdominal obesity in both studies.

Finally, we explored the difference in major NCDs such as 
hypertension, DM, and dyslipidemia between PLHIV and 
the general population. A systematic review on hypertension 
reported a higher prevalence (29.8%) among the general 
population in India compared to the PLHIV (15.8%) as 
per the current study finding.[19] The pooled prevalence of 
hypertension among people in South India was reported to be 

Table 4: Association of sociodemographic, behavioral and anthropometric characteristics with hypertension among adult 
PLHIV in South India (n=316)

Characteristics Hypertension Unadjusted 
PR

P Adjusted 
PR

95% CI

Yes, n (%) 
n=50

No, n (%) 
n=266

Age in years, mean (SD) 51.2 (8.1) 43.9 (9.1) 1.06 <0.001 1.07 1.04 – 1.10
Gender

Female 16 (10.5) 136 (89.5) 1 1
Male 34 (2.7) 130 (79.3) 1.96 0.016 1.36 0.78 – 2.37

Education status
Illiterate 5 (7.7) 60 (92.3) 1 1
Literate 45 (17.9) 206 (82.1) 2.33 0.060 2.37 1.04 – 5.38

Socioeconomic status#

Class I (≥6254) 5 (33.3) 10 (66.7) 3.33 0.014 1.81 0.81 – 4.03
Class II (3127-6253) 4 (13.8) 25 (86.2) 1.37 0.547 1.50 0.66 – 3.40
Class III (1876-3126) 8 (15.1) 45 (84.9) 1.50 0.326 0.71 0.23 – 2.14
Class IV (938-1875) 20 (22.5) 69 (77.5) 2.24 0.014 0.68 0.29 – 1.58
Class V (≤835) 13 (10.0) 117 (90.0) 1 1

Marital status
Unmarried 1 (3.57) 27 (96.4) 1 - -
Married 33 (17.8) 152 (82.2) 4.99 0.206 - -
Separated/Widowed 16 (15.5) 87 (84.5) 4.34 0.245 - -

Occupation
Unemployed 17 (19.8) 69 (80.2) 1 - -
Employed 33 (14.4) 197 (85.6) 0.72 0.236 - -

Current tobacco use
Yes 2 (11.7) 15 (88.2) 0.73 0.646 - -
No 48 (16.1) 251 (83.9) 1 - -

Current alcohol use
Yes 5 (23.8) 16 (76.2) 1.56 0.282 - -
No 45 (15.3) 250 (84.7) 1 - -

Physical activity
Adequate 7 (12.5) 49 (87.5) 1 - -
Inadequate 43 (16.5) 217 (83.5) 1.32 0.461 - -

Obesity (BMI ≥25 kg/m2)
Present 23 (25.6) 67 (74.4) 2.13 0.003 1.38 0.72 – 2.62
Absent 27 (11.9) 199 (88.1) 1 1

Abdominal obesity
Present 23 (21.3) 85 (78.7) 1.64 0.055 1.38 0.72 – 2.61
Absent 27 (12.9) 181 (87.1) 1 1
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Table 5: Association of sociodemographic, behavioral and anthropometric characteristics with dyslipidemia among adult 
PLHIV in South India (n=301)

Characteristics Dyslipidemia Unadjusted 
PR

P Adjusted 
PR

95% CI

Yes, n (%) 
n=249

No, n (%) 
n=67

Age in years, mean (SD) 45.1 (9.2) 44.7 (10.0) 1.00 0.832 - -
Gender

Female 122 (84.7) 22 (15.3) 1 -
Male 126 (80.8) 30 (19.2) 0.95 0.365 - -

Education status
Illiterate 52 (82.5) 11 (17.5) 1 - -
Literate 196 (82.7) 41 (17.3) 1.00 0.976 - -

Socioeconomic status#

Class I (≥6254) 10 (66.7) 5 (33.3) 0.85 0.404 0.86 0.59-1.26
Class II (3127-6253) 28 (96.5) 1 (3.5) 1.23 <0.001 1.19 1.05-1.36
Class III (1876-3126) 40 (81.6) 9 (18.4) 1.04 0.588 1.00 0.83-1.20
Class IV (938-1875) 74 (88.1) 10 (11.9) 1.12 0.052 1.07 0.93-1.23
Class V (≤835) 96 (78.1) 27 (21.9) 1 1

Marital status
Unmarried 26 (92.9) 2 (7.1) 1 1
Married 139 (79.9) 35 (20.1) 0.86 0.020 0.81 0.70-0.94
Separated/Widowed 83 (84.7) 15 (15.3) 0.91 0.174 0.84 0.72-0.99

Occupation
Unemployed 72 (86.7) 11 (13.3) 1 - -
Employed 176 (81.1) 41 (18.9) 0.93 0.213 - -

Current tobacco use
Yes 11 (64.7) 6 (35.3) 0.77 0.154 - -
No 237 (83.7) 46 (16.3) 1 - -

Current alcohol use
Yes 16 (80.0) 4 (20.0) 0.96 0.760 - -
No 232 (82.9) 48 (17.1) 1 - -

Physical activity
Adequate 38 (70.4) 16 (29.6) 1 1 1
Inadequate 210 (85.3) 36 (14.6) 1.21 0.036 1.14 0.95-1.38

Obesity (BMI ≥25 kg/m2)
Present 77 (88.5) 10 (11.5) 1.10 0.003 1.02 0.89-1.16
Absent 171 (80.3) 42 (19.7) 1 1 1

Abdominal obesity
Present 94 (89.5) 11 (10.5) 1.13 0.012 1.14 1.01-1.31
Absent 154 (80.0) 41 (20.0) 1 1 1

around 21-25%, which was also higher than the current study 
finding. But studies around the world have shown that the 
prevalence of hypertension among adult PLHIV ranges from 
12% to 29%, and the studies conducted in Vellore (17.3%), 
Cambodia (15.1%), and Netherlands (16%) showed results 
similar to the current study findings.[10,20,21]

The burden of DM was higher among PLHIV (12.3%) than the 
general population (7.3%) as per the recent ICMR-INDIAB 
study.[17] Studies around the world showed a varying prevalence 
of DM among adult PLHIV, ranging from 1% to 18%.[22-28] 
This might be because of the sociodemographic and cultural 
differences between the studies. Previous studies also reported 
that older age and higher BMI had a significant association with 
diabetes and hypertension, which is in line with the current 

study findings.[25-29] We could not find any study reporting 
literacy as a significant factor associated with hypertension.

Contrasting differences were found with respect to the burden 
of dyslipidemia between the general population and PLHIV, 
as the prevalence was significantly lower among the general 
population (22% as per the latest NNMB survey) and more 
than 80% among PLHIV.[18] Studies around the world have 
reported only individual lipid abnormalities among PLHIV 
patients rather than the prevalence of dyslipidemia, as a 
whole, which makes it difficult to compare across the studies.

The study has several strengths. We performed a comprehensive 
assessment of multiple cardiovascular risk factors among adult 
PLHIV. This study adds to the limited literature available 
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regarding the assessment of multiple cardiovascular risk factors 
among PLHIV. As the current study included all the adult 
PLHIV attending an ART center in Puducherry, it assessed 
the true prevalence of cardiovascular risk factors, holding the 
internal validity good. However, social desirability bias might 
have affected the ascertainment of behavior characteristics like 
tobacco use and alcohol use. There is a further need for large 
cohort studies exploring the temporal association, biological 
plausibility, and consistency of the causative factors with 
cardiovascular diseases and risk factors. Based on our study 
findings, we conclude that prevalence of cardiovascular risk 
factors was high among PLHIV and regular screening with 
blood glucose, blood pressure, and lipid profile can help in 
the early identification of cardiovascular risk factors among 
PLHIV and help improve the quality of life of PLHIV through 
appropriate treatment.
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