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Overweight and obesity are major global public health concerns, and they are increasingly recognized 
as side effects of long-term antiretroviral therapy (ART) in people living with HIV (PLHIV). As ART 
improves life expectancy, weight gain and associated comorbidities have emerged as new challenges 
in HIV care. This study aimed to determine the prevalence and associated factors with overweight 
and obesity among people living with HIV(PLHIV) on antiretroviral therapy (ART) in Benin’s National 
Teaching Hospital. A prospective cross-sectional study was conducted over a three-month period, 
from December 17, 2023, to February 10, 2024. Data were collected through structured interviews 
and medical record reviews. Statistical analyses included descriptive statistics, univariable, and 
multivariable logistic regression to assess associations between overweight/obesity and demographic, 
clinical, and lifestyle factors. The prevalence of overweight and obesity in the study population was 
49.4%, with a significantly higher prevalence in females (36.8%) than males (12.6%). Multivariable 
analysis identified female sex (aOR: 2.4; 95% CI: 1.5–4.1; p < 0.001) and hypertension (aOR: 2.5; 
95% CI: 1.6–4.1; p < 0.001) as strong independent predictors of overweight and obesity. Conversely, 
a high viral load (> 1000 copies/ml) was inversely associated with excess weight (aOR: 0.4; 95% CI: 
0.2–0.9; p = 0.050). In summary, nearly half of PLHIV on ART were overweight or obese. Female sex 
and hypertension increased the risk, while high viral load was linked to lower weight. These findings 
underline the need for integrated care approaches that address weight management in HIV treatment 
programs.
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The global rise in overweight and obesity has become a major public health issue, with its prevalence having 
more than doubled since 19901. According to the World Health Organization (WHO), approximately 2.5 billion 
adults were overweight in 2022, including 890 million classified as obese, making up 43% of the global adult 
population2. Obesity significantly increases the risk of chronic diseases such as cardiovascular diseases (CVD), 
type 2 diabetes, and certain cancers, and was linked to approximately 5 million deaths in 20192. In sub-Saharan 
Africa, including Benin, obesity rates have been steadily increasing, especially in urban populations, due to 
changes in diet, physical activity, and socioeconomic factors3.

Historically, people living with HIV (PLHIV) were more often affected by undernutrition and wasting 
syndrome, especially before the advent of antiretroviral therapy (ART)4. However, this trend has shifted 
dramatically with the widespread use of ART5. As immune function improves and life expectancy increases 
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many PLHIV are now experiencing significant weight gain6. Studies have reported that up to 50% of PLHIV on 
ART may be overweight or obese, with some data showing even higher rates among women and older adults7. 
This change is partly attributed to improved health status, ART-related metabolic changes, and lifestyle factors. 
Certain ART regimens, especially those containing integrase strand transfer inhibitors (INSTIs), have been 
strongly associated with weight gain, particularly among women and people of African descent4. This is not 
necessarily a beneficial effect, rather, it presents a new clinical concern as excess weight contributes to a growing 
burden of non-communicable diseases (NCDs) in this population8. PLHIV now face similar, if not higher, 
risks of metabolic disorders compared to the general population due to a combination of chronic HIV-related 
inflammation, long-term ART use, and traditional risk factors9,10. Overweight and obesity among PLHIV have 
been linked to hypertension, dyslipidemia, insulin resistance, and cardiovascular diseases, complicating HIV 
management and increasing healthcare burdens11. While organizations such as WHO and UNAIDS have 
acknowledged these emerging challenges, most HIV care programs in sub-Saharan Africa still focus heavily 
on virological suppression, with limited emphasis on overweight or obesity prevention and management12. 
Moreover, in Benin, evidence on the burden of overweight and obesity among PLHIV remains limited and 
there is a critical gap in understanding the evolving metabolic risks in this population. Therefore, our study 
aims to assess the prevalence of overweight and obesity among PLHIV in Benin and investigate its associated 
factors. Our findings will not only enhance clinical guidelines for weight management in PLHIV in Benin but 
also inform targeted interventions, policy recommendations, and future research in similar settings across sub-
Saharan Africa.

Methods
Study design
This was a hospital-based cross-sectional study where the data was collected prospectively over a three-month 
period, from 17th December 2023 to 10th February 2024.

Study setting and population
The study was conducted at the largest medical facility in Benin, the Centre national Hospitalier et Universitaire 
Hubert Koutoukou Maga (CNHU-HKM) which provides a range of healthcare services to diverse populations, 
including individuals living with non-communicable diseases (NCDs), sero-discordant couples, adolescents, 
the elderly, pregnant women, and the most-at-risk populations (MARPs). All eligible PLHIV who visited HKM’s 
HIV clinic during the study period was included. Eligible participants were defined as HIV-infected adults, of 
both sexes, aged 18 years or older, who were on ART for more than 6 months and actively receiving care at the 
hospital, including pregnant women.

Sample size
We calculated the sample size using the SCHWARTZ formula. Considering the prevalence of overweight and 
obesity in the general population in Benin which is 30.1%8, a Z-score (standard normal critical value) of 1.96 for 
95% confidence level and a margin error of 0.05, the initial sample size was 323. We further adjusted this sample 
size with the assumption that we may have 10% non-response rate in our study population, and this led to a total 
sample size of 359 subjects.

Data collection procedures and measurements
Data were systematically collected during the study period using standardized questionnaires, anthropometric 
measurements and data were also sourced from electronic medical health records and medical charts. Weight 
was measured using a calibrated scale, while height was measured using a stadiometer with a resolution of 
0.1 cm. The body mass index (BMI) was calculated using the following formula:

BMI (kg/m²) = weight (in kg) / height² (in m²).
Participants were categorized into normal weight (18.5–24.9  kg/m²), overweight (25–29.9  kg/m²), and 

obesity (≥ 30 kg/m²)9.

Study variables
Dependent variable
Overweight and obesity.

Independent variables
Sociodemographic characteristics, health behaviors, physical activity, dietary habits, chronic conditions, and 
psychological factors.

Operational definitions
Demographic characteristics  Key demographic factors included sex (male or female), age (continuous varia-
ble), education level (none, primary, secondary, university), marital status (married or not married), and em-
ployment status (employed or not employed).

Health behaviors  Alcohol Use Disorders Identification Test – Consumption (AUDIT-C) questionnaire was 
used to assess alcohol consumption. The AUDIT-C is a three-item questionnaire, with each item scored from 
0 to 4, producing a total score ranging from 0 to 12. A higher score indicates a greater likelihood of hazardous 
drinking, distinguishing between occasional drinkers and individuals with problematic alcohol use. In this study, 
participants were categorized into never drank, former drinkers, and current drinkers based on their responses.
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The Lifetime Total Alcohol Consumption (LTAC) questionnaire was used to estimate the total quantity 
of alcohol consumed throughout an individual’s life by assessing drinking frequency, duration of use, and 
types of alcoholic beverages consumed. This measure provides a cumulative assessment of long-term alcohol 
exposure, complementing the AUDIT-C findings. Both AUDIT-C and LTAC have been validated across diverse 
populations and are widely used in epidemiological studies of alcohol consumption10,11.

Physical activity  Physical activity levels were assessed using the WHO STEPwise approach (STEPS), a stand-
ardized tool for evaluating behavioral risk factors for non-communicable diseases (NCDs). Activity levels were 
classified based on the metabolic equivalent of task (MET) scores, which were calculated as follows:

	– Vigorous-intensity activity: MET score = 8 × total minutes of vigorous activity.
	– Moderate-intensity activity: MET score = 4 × total minutes of moderate activity.
	– Walking: MET score = 3.3 × total minutes of walking.

A total MET score was computed for each participant, and physical activity levels were categorized as high 
(≥ 1500 MET-minutes from vigorous activity OR a total MET score ≥ 3000), moderate (600 to 2999 MET-
minutes), or low (less than 600 MET-minutes)12.

Dietary habits  They were assessed using the Rapid Eating and Activity Assessment for Participants – Short-
ened Version (REAP-S), a validated tool designed to evaluate dietary quality. The questionnaire consists of 16 
items covering various dietary components, including cereal, fruit, vegetable, dairy, protein, fat, and processed 
food consumption.

For this study, 13 items were used to compute a total dietary score, with possible values ranging from 13 
to 39, where higher scores indicate better dietary habits. Participants were categorized into two groups based 
on their total score: weak diet (REAP-S score ≤ 26) and better diet (REAP-S score > 26). This tool provides a 
comprehensive evaluation of dietary patterns, allowing for a detailed assessment beyond simple food group 
consumption13.

Chronic conditions  The study also examined the prevalence of hypertension defined as a previous clinical 
diagnosis OR measured systolic blood pressure (SBP) ≥ 140 mmHg and/or diastolic blood pressure (DBP) ≥ 90 
mmHg during the study.

Psychological factors  To evaluate psychological stress levels, the Perceived Stress Scale – 10 items (PSS-10) – 
was administered. This tool assesses stress perception over the past month, with each question scored from 0 to 
4, generating a total score ranging from 0 to 40. Higher scores indicate greater perceived stress. Participants were 
categorized into low (PSS score ≤ 13), moderate (PSS score = 14–26), and high (PSS score ≥ 27) stress groups. 
The French version of the PSS-10 has been validated in multiple studies, demonstrating strong associations with 
mental health outcomes, cortisol levels, and overall well-being14,15.

Antiretroviral therapy (ART) regimens  Data on participants’ current ART regimens were collected to assess 
potential associations with overweight and obesity. The ART regimens were categorized into the following drug 
classes:

	– Nucleoside Reverse Transcriptase Inhibitors (NRTIs): Includes medications such as Lamivudine (3TC), Ten-
ofovir Disoproxil Fumarate (TDF), Abacavir (ABC), and Zidovudine (AZT).

	– Integrase Strand Transfer Inhibitors (INSTIs): Primarily Dolutegravir (DTG), a widely used integrase inhib-
itor.

	– Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs): Includes Efavirenz (EFV) and Nevirapine 
(NVP).

Participants were classified based on their current ART regimen. If they were on combination therapy, they were 
included in multiple categories accordingly.

Data management and analysis
Data was collected using Open Data Kit (ODK) software on smartphones, with real-time monitoring to 
ensure completeness and validity. After collecting, the data was consolidated, cleaned, and checked for internal 
consistency.

Descriptive statistics were used to summarize the study variables. Categorical variables were presented as 
frequency counts and percentages, while continuous variables were summarized using means and standard 
deviations. The Chi-square test was used to assess associations between categorical variables and overweight/
obesity status. In cases where expected cell counts were low, Fisher’s exact test was applied to ensure accurate 
statistical inference.

To examine the factors associated with overweight/obesity among PLHIV, logistic regression was performed. 
Variables with a p-value < 0.20 in univariable analysis and those previously identified in the literature as relevant 
were included in the multivariable model. Statistical significance in the final model was set at p < 0.05. The 
strength of associations was expressed as odds ratios (ORs) with 95% confidence intervals (CIs). Model fit was 
assessed using the Akaike Information Criterion (AIC), and multicollinearity was checked before finalizing the 
model. All analyses were conducted using R software version 4.4.2 (R Foundation, Vienna, Austria)16.
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Ethics approval and consent to participate
The study obtained the approval of the Local Biomedical Research Ethics Committee of the University of Parakou 
under the reference number 455/2023/CLERB-UP/P/SP/R/SA. In addition, the study sought the authorization 
of the administration of the CNHU-HKM of Cotonou on the one hand and of the CNRRPEC on the other hand 
to allow data collection in the institution.

Written informed consent was obtained from all the subjects before the study. The study was also conducted 
following the Helsinki Declaration of research involving human subjects

Results
Socio-demographics, and clinical characteristics of the study population
Table 1 presents the socio-demographic and clinical characteristics of the study participants. 372 participants 
were enrolled, with females making up the majority (66.4%). 20.2% had no formal education, while 69.4% were 
married. Most participants (80.4%) were unemployed. In terms of lifestyle habits, 90.6% were current alcohol 
user, and 7.8% were current smokers. Physical activity levels were generally low, with 65.6% engaging in minimal 
activity. Additionally, 48.4% had hypertension, and 90.6% reported moderate stress levels. Viral load analysis 
showed that 83.6% had less than 50 copies/mL. 69.6% had been on ART treatment for over five years. Of all 
participants who used NRTIs, 97.3% received INSTIs, and 1.9% were on NNRTIs.

Prevalence of overweight and obesity
Figure 1 illustrates the prevalence of overweight and obesity among the study population, by sex. Among 
participants who are not overweight or obese, 21% were male, while 29.6% were female. Similarly, among those 
who were overweight or obese, 12.6% were male, whereas 36.8% are female.

Overall, the prevalence of overweight and obesity in the study population is 49.4% (95% CI: 44.3–54.5%). 
This data highlights a higher prevalence of overweight and obesity among females compared to males.

Factors associated with overweight and obesity among PLHIV on ART
Following a bivariate model, we conducted an adjusted multivariable analysis and found sex and hypertension to 
be statistically significant predictors of overweight and obesity as reported in Table 2. Female patients were 2.4 
times more likely to be overweight or obese than male patients (aOR: 2.4; 95% CI: 1.5–4.1; p < 0.001). Similarly, 
patients with hypertension were 2.5 times more likely to develop overweight or obesity compared to those 
without hypertension (aOR: 2.5; 95% CI: 1.6–4.1; p < 0.001). These findings underscore sex and hypertension as 
key risk factors for overweight and obesity among PLHIV on ART.

Discussion
This study found that 49.4% of PLHIV on ART were either overweight or obese. Overweight and obesity were 
more common among females (36.8%) than males (12.6%). Sex and hypertension were the only significant 
predictors of overweight and obesity. Education level, alcohol consumption, and physical activity were not 
significantly associated.

The sex difference in the prevalence of overweight and obesity among PLHIV on ART in this study aligns 
with trends observed across sub-Saharan Africa, where women living with HIV consistently report higher 
rates of overweight and obesity compared to their male counterparts. Similar findings were reported in 
Uganda, where 46% of PLHIV were overweight or obese, with a higher prevalence in females (55%) than males 
(30%)17. Similarly, a study in Tanzania found that 24.7% of women were obese compared to 9% of men18. These 
observations reflect broader regional patterns showing an increasing prevalence of overweight and obesity, 
particularly among women19.

. Additionally, metabolic and hormonal differences, particularly related to estrogen, may predispose women 
to higher fat accumulation20. In this study, female was more than twice at risk to be overweight or obese than 
male.

Hypertension was also strongly associated with overweight/obesity. People with hypertension were more than 
twice as likely to be overweight or obese compared to those without hypertension. This relationship has been 
extensively documented, as excess body weight is a major risk factor for hypertension due to increased vascular 
resistance, inflammation, and metabolic dysregulation21,22. Previous research among PLHIV has highlighted a 
growing burden of non-communicable diseases (NCDs), including hypertension, in this population23. The high 
prevalence of hypertension in overweight or obese individuals suggests the need for integrated care models 
addressing both metabolic health and HIV management.

Education level and physical activity did not show a significant relationship with overweight or obesity in 
our study. This contrasts with findings from Kenya and Nigeria, where higher education and sedentary behavior 
were associated with weight gain among PLHIV24,25. The discrepancy may be due to cultural, environmental, or 
sample-specific differences. It also underscores the importance of context-specific investigations into behavioral 
risk factors. Studies in Tanzania and South Africa have shown that engaging in vigorous physical activities 
reduces the likelihood of obesity, while light-intensity activities are associated with higher rates of weight 
gain18,26. Promoting moderate to high levels of physical activity among PLHIV may therefore offer a valuable 
strategy for managing weight and improving overall health.

Conclusion and recommendations
This study reveals a high prevalence of overweight and obesity (49.4%) among PLHIV on ART, with women 
disproportionately affected. Hypertension was strongly associated with overweight/obesity, highlighting the 
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Variables n (%)

Age (years) 43.6 (11.8)

Sex

 Male 125 (33.6)

 Female 247 (66.4)

Level of education

 None 75 (20.2)

 Primary 100 (26.9)

 Secondary 147 (39.5)

 University 50 (13.4)

Marital status

 Not Married 114 (30.6)

 Married 258 (69.4)

Work status

 Not Employed 299 (80.4)

 Employed 73 (19.6)

Alcohol intake

 Never drank 32 (8.6)

 Former drinker 3 (0.8)

 Current drinker 337 (90.6)

Tobacco intake

 Never smoked 322 (86.6)

 Former smoker 21 (5.6)

 Current smoker 29 (7.8)

Physical activity Level

 Low 244 (65.6)

 Moderate 105 (28.2)

 High 23 (6.2)

Dietary habits

 Weak 145 (39.1)

 Better 226 (60.9)

Hypertension

 No hypertension 192 (51.6)

 Hypertension 180 (48.4)

Stress level

 Low 10 (2.7)

 Moderate 337 (90.6)

 High 25 (6.7)

Viral load (copies/mL)

 Less than 50 311 (83.6)

 50 to 1000 35 (9.4)

 More than 1000 26 (7.0)

Duration on ART (years)

 < 2 48 (12.9)

 > 02 and < 05 65 (17.5)

Continued
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growing burden of NCDs among PLHIV. However, education level and physical activity were not significantly 
linked to obesity, suggesting the need for further research on context-specific risk factors.

From our findings, it is clear that to improve health outcomes for PLHIV, it is essential to implement targeted 
weight management strategies, with a particular focus on women who may be at higher risk. Additionally, HIV 
care models should include components focused on metabolic health to improve long-term outcomes.

Fig. 1.  Distribution of overweight and obesity in PLHIV in National Teaching Hospital of Benin, 2024.

 

Variables n (%)

 > 5 259 (69.6)

Molecule use for ART 
treatment

 NRTIs* 372 (100)

 INSTI* 362 (97.3)

 NNRTIs* 7 (1.9)

Table 1.  Population of Benin Republic baseline demographics and clinical characteristics from data collected 
by the HKM in 2024. *NRTIs  nucleoside reverse transcriptase inhibitors, INSTI  integrase strand transfer 
inhibitor, NNRTIs  non-nucleoside reverse transcriptase inhibitors.
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Data availability
The dataset used during this study is not publicly available to maintain confidentiality. However, they can be 
obtained from the corresponding author upon reasonable request.
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