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Abstract 

 

Sex Differences in the Prevalence of Age-Related  

Hypertension and Diabetes Among Persons with HIV in West Africa 

 

By Jared Eckman 

 

BACKGROUND: Globally, persons with HIV are living longer and thus experiencing aging-
related comorbidities such as hypertension (HTN) and type 2 diabetes (DM). While the 

epidemiologic burden of these conditions is well characterized in resource-rich settings, data 
from resource-limited settings, and on the potential for sex differences, are sparse. 

METHODS: We leveraged longitudinal data from the International epidemiology Databases to 

Evaluate AIDS (IeDEA) in West Africa to estimate the prevalence of HTN and DM among 
PLWH initiating ART. Participants were followed across six HIV clinics in Burkina Faso, Côte 

d’Ivoire, and Nigeria from 2004-2022. HTN and DM were defined as two interval measurements 
of systolic and/or diastolic blood pressure >140/90 mmHg and fasting blood sugar >126 mg/dL, 
respectively, at most recent follow-up. PLWH without available outcomes data were excluded 

from respective analyses. Logistic regression models examined the effects of sex and age, and 
their combined effect, on each comorbidity. 

RESULTS: Among 40,553 PWH (68% female), mean age was 44.6±10.6 years. The majority 
(74%) had virologic suppression (viral load < 200 copies/mL) and mean CD4 count was 
497±315 cells/mm3. The overall prevalence of HTN and DM was 47.4% (95% CI: 46.8%, 

48.0%) and 4.7% (95% CI: 4.4%, 5.0%), respectively. These rates increased with age and were 
significantly higher for men than women overall. When stratified by age category, men had 

significantly higher odds of DM compared to women in all age categories, with the greatest 
effect among those younger than 40. Men additionally had significantly higher odds of HTN in 
each age category. Sex and age were found to have a significant interaction for prevalent 

hypertension but not for prevalent diabetes. 

CONCLUSIONS: Men living with HIV in West Africa experience a higher rate of HTN and 

DM compared to women living with HIV. The higher burden in men compared with women is 
intriguing and contrary to previous reports from higher income countries, but deserves further 
analysis that takes into account potential confounders. These findings highlight the need for more 

aggressive screening and treatment strategies for PLWH in resource limited settings, potentially 
differentially by sex. 
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INTRODUCTION 

HIV as a Major Threat to Public Health Worldwide 

Despite significant advances in HIV prevention and therapeutics, the HIV/AIDS 

epidemic remains a global public health threat with an estimated 1.5 million new cases yearly 

and nearly 40 million persons living with HIV (PLWH) worldwide.1 Sub-Saharan Africa 

continues to have the heaviest burden of global cases, with an estimated 25.3 million in 2020. 

Despite the persistent rise in global cases, and a failure to meet the UNAID goal of treating 90% 

of PLWH, the number of people accessing antiretroviral therapy (ART) has improved over time, 

from 7.8 million in 2010 to 29.8 million by the end of 2022. In Western and Central Africa alone, 

3.5 of the 4.7 million PLWH accessed treatment in 2020.1  

Non-AIDS Comorbidities   

Increased access to ART, including via the World Health Organization’s “Treat All” 

recommendation to initiate ART for all PLWH, has led to a significant reduction in AIDS-related 

morbidity and mortality. 2,3,4  Non-AIDS comorbidities (NACM) are now driving morbidity and 

mortality among PLWH. Access to effective ART has dramatically improved the lifespan of 

PLWH, leading to aging-related causes of morbidity in this population.5,6,7 A large United States 

(U.S.) cohort study among PLWH with access to care demonstrated that from 2000-2003 to 

2014-2016, the overall life expectancy at 21 years of age improved by 18.4 years.8 Nonetheless, 

the life expectancy years gained are not comorbidity-free, such that PLWH lived 16.3 fewer 

healthy years.9  

The prevalence of several NACM, including hypertension (HTN) and diabetes mellitus 

type 2 (DM), have significantly increased among PLWH over time, surpassing the prevalence 
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observed in the general population.10,11 Further, increasing NACM risk in HIV has been shown to 

contribute to the lifespan discrepancy among people living with and without HIV that persists 

even into the modern ART era. Compared with persons without HIV, the higher prevalence and 

overall burden of NACM in PLWH is likely multifactorial, including toxicities associated with 

long-term ART use, higher rates of traditional risk factors in PLWH such as tobacco and 

recreational drug use, and HIV-related chronic inflammation and immune activation that has 

been associated with accelerated immunosenescence (the progressive decline of the immune 

system due to natural aging effects) among PLWH.12,13,14,15  This shift from AIDS-related illness 

and death to aging-related NACM among PLWH has important implications for the long-term 

management of HIV, including optimization of NACM prevention and screening strategies for 

PLWH specifically. HTN and DM represent two NACM of particular importance given their 

high prevalence and implications for morbidity.  

Aging with HIV 

Aging is consistently associated with the development of NACM in PLWH. While the 

increase in NACM has been demonstrated across PLWH, older individuals compared with 

younger appear to be disproportionately impacted.16 HIV seems to promote premature 

senescence, a likely contributor to the high prevalence of NACM in PLWH, and the increased 

lifespan of PLWH further compounds the risks of premature aging. Some have pointed to a 

process of chronic low-grade inflammation in PLWH, called “inflammaging”, that may promote 

this premature loss of physiologic function. HIV and aging appear to share other pathologic 

processes, including mitochondrial dysfunction and aberrant production of reactive oxygen 

species (ROS).12,13 Investigating the effects of aging on the development of NACM across 

populations will further elucidate mechanisms underpinning these findings. 
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Sex Differences in NACM Risk 

Despite comprising more than half of PLWH globally, women living with HIV remain 

critically understudied. Studies have suggested a higher risk of several NACM, including HTN 

and DM, among women compared with men.17 Research by our group leveraging the largest and 

longest U.S. HIV cohort has demonstrated a higher overall burden of NACM among women 

with versus without HIV.18,19 Additionally, among PLWH in the U.S., women compared to men 

experience a higher overall NACM burden.20 Several explanations for this discrepancy have 

been put forward, including physiologic changes during the menopausal transition, increased 

immune activation seen in women in response to HIV-1, and structural and sociobehavioral 

factors that hinder access to healthcare for women.21,22,23,24 25 The current paradigm considers 

chronic, treated HIV as a risk factor for the development of aging-related NACM with a potential 

greater risk among women (Figure 1). 

FIGURE 1. PARADIGM OF NACM BURDEN 
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NACM Epidemiology in Sub-Saharan Africa 

While the epidemiologic burden of these comorbidities is well characterized in resource-

rich settings, data from resource-limited settings are sparse. This is of particular importance in 

sub-Saharan Africa, which continues to bear the brunt of the epidemic with more than two-thirds 

of the global burden of HIV cases.26 Data thus far have shown conflicting trends in NACM 

between various global regions, including data showing decreased rates of hypertension among 

PLWH in sub-Saharan Africa27,28 in addition to studies showing an elevated risk in Central 

Africa.29 Additionally, a recent study on the relationship between HIV serostatus and 

cardiovascular disease in sub-Saharan Africa indicated that PLWH in Namibia were less likely to 

have self-reported diabetes, while adjusted data from Lesotho showed no association between 

self-reported diabetes and HIV serostatus.30 This discordance and variability across countries 

highlights a critical gap in the literature in evaluating NACM in sub-Saharan Africa. Given 

greater access to life-saving ART, the clinical care needs of PLWH are rapidly evolving, and this 

aging experience among PLWH in sub-Saharan Africa remains largely uncharacterized. 31 

Specific Aims 

 The following specific aims guided the execution of the thesis project: 

SA1: To estimate the prevalence of hypertension and diabetes mellitus among PLWH in West 

Africa 

SA2: To assess the association of age and sex with the prevalence of hypertension and diabetes 

mellitus, independently and synergistically, among PLWH in West Africa   

Hypothesis: Both increased age and female sex, separately and synergistically, are associated 

with increased prevalence of hypertension and diabetes in this cohort.  
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METHODS 

West Africa IeDEA Cohort 

The International epidemiology Databases to Evaluate AIDS (IeDEA) is a large cohort 

with seven regional data centers across the globe (Figure 2). The West Africa cohort, one of the 

seven global branches, was established by the National Institute of Allergy and Infectious 

Diseases (NIAID) in 2006 and is now in its fourth renewal (2021-2026). Participating countries 

include Cote d’Ivoire, Burkina Faso, Togo, and Nigeria. Six participating clinics are located in 

the cities of Abidjan, Bobo Dioulasso, Lomé, and Lagos (Figure 3). The sub-regional data hub is 

in Abidjan, Cote d’Ivoire, and the regional data center responsible for collecting and merging the 

data across the West Africa centers is located in Bordeaux, France. Data are collected from 

affiliated cohorts in the regional data center every 24 months. Data collection begins when 

patients initiate ART and clinical visits are initially monthly or bimonthly, before occurring every 

2-3 months once treatment is stabilized.32 The principal investigators for this cohort are Drs. Igho 

Ofotokun (Emory University), Antoine Jaquet (University of Bordeaux), and Didier Ekouvei 

(University of Lomé). 

Upon enrollment in the cohort, patient follow-up reflects the standards of care in the 

participating clinics. Patients are consecutively included in the cohort as they begin anti-

retroviral therapy. Those who were already being followed at participating clinics had their data 

collected retrospectively in addition to prospective data collection. Those who enrolled following 

the beginning of the cohort had their data prospectively collected.  
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FIGURE 2. IeDEA REGIONAL COHORTS 

 

FIGURE 3. WEST AFRICA COHORT
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Acquisition of Data 

 To access the data, a concept sheet outlining the research proposal was submitted to the 

IeDEA West Africa Executive Council. Upon acceptance, the data were then received from the 

regional data center in Bordeaux, France. Subsequent data management, data cleaning, and 

analysis were performed by our research team at Emory University. 

Inclusion and exclusion criteria 

Data from all participants ≥18 years old enrolled in the W. Africa cohort were included in 

the analysis. Participants without available outcomes data were excluded from respective 

analyses. 

Study Design 

This is a cross-sectional study with secondary data analysis extracted from a longitudinal 

cohort.  

Outcome Measures 

HTN was defined as two measurements of systolic blood pressure ≥ 140 mmHg and/or 

diastolic blood pressure ≥ 90 mmHg. DM was defined as at least two recorded values of fasting 

blood glucose ≥ 126 mg/dL. The two measurements could not be greater than two years apart to 

qualify as a case. Data on HbA1C the use of antihypertensives or antidiabetic agents were not 

available for classification of cases.  

Statistical methods 

 T-tests were used to compare continuous participant characteristics across men and 

women, while Fisher’s exact or Chi-square tests were used to compare rates across men and 

women.  
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Logistic regression models examined the effects of sex and age (as a three-level 

categorical variable), and their combined effect, on each comorbidity. Age was divided into the 

following categories: < 40 years old, 40-49 years old, and ≥ 50 years old. These categories were 

selected based on categories used in prior research and the age distribution in the cohort.  

An adjusted model included BMI at most recent measurement and lagged CD4 count as 

covariates. The lagged CD4 count used the last available value. An additional model included the 

clinical center as a covariate.  

TABLE 1. OUTCOME DEFINITIONS 

Outcome Definition Source 

HTN Systolic blood pressure ≥ 140 mmHg 

OR 

Diastolic blood pressure ≥ 90 mmHg 

Clinical measurement 

DM Fasting blood glucose of ≥ 126 mg/dL Laboratory measurement 

 

RESULTS 

Study Population 

 All participants in the cohort were at least 18 years old, living with HIV, and initiated on 

ART upon enrollment. Enrollment years ranged from 1992 to 2022, with a median enrollment 

year of 2010. Years of clinic visits from which the data were extracted ranged from 2004 to 2022, 

with a median enrollment year of 2020.  

 A total of 40,553 participants were included in the analysis, of whom 13,103 were men 

and 27,450 were women. 42.8% of participants lived in Abidjan, 40.0% in Lagos, 15.9% in Bobo 

Dioulasso, and 1.3% in Lomé. Among the participating clinics, the Nigerian Institute for Medical 
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Research (NIMR) in Lagos contributed the highest percentage of participants in the cohort with 

40.0% (Table 2). Other participating clinics included Espoir-Vie Togo (EVT) in Lomé with 1.3% 

of participants, Centre National de Transfusion Sanguine (CNTS) in Abdijan with 10.7%, Centre 

Intégré de Recherches Biocliniques d'Abidjan (CIRBA) with 10.8%, Centre de Prise en Charge 

et de Formation (CEPREF) in Abidjan with 21.3%, and BOBO in Bobo Dioulasso with 15.9%. 

 

 

 

 

TABLE 2. DISTRIBUTION OF PARTICIPANTS BY CLINICAL CENTER  

Center* Overall (40,553) Men (13,103) Women (27,450) P-value** 

  NIMR 16223/40553 
(40.0%) 

5499/13103 
(42.0%) 

10724/27450 
(39.1%) 

<0.0001 

  EVT 510/40553 (1.3%) 128/13103 (1.0%) 382/27450 (1.4%)  

  CNTS 4349/40553 
(10.7%) 

1619/13103 
(12.4%) 

2730/27450 
(9.9%) 

 

  CIRBA 4377/40553 
(10.8%) 

1801/13103 
(13.7%) 

2576/27450 
(9.4%) 

 

  CEPREF 8630/40553 
(21.3%) 

2246/13103 
(17.1%) 

6384/27450 
(23.3%) 

 

  BOBO 6464/40553 
(15.9%) 

1810/13103 
(13.8%) 

4654/27450 
(17.0%) 

 

*NIMR: Nigerian Institute for Medical Research (NIMR) in Lagos 

EVT: Espoir-Vie Togo in Lomé 

CNTS: Centre National de Transfusion Sanguine in Abdijan  

CIRBA: Centre Intégré de Recherches Biocliniques d'Abidjan 

CEPREF: Centre de Prise en Charge et de Formation in Abdijan  

BOBO: Bobo Dioulasso 

**P-value was calculated using a T-Test 
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Baseline Characteristics 

Overall, participants in the cohort had a mean age ± standard deviation (SD) of 44.6 ± 10.6 

years old (Table 1). Men had a mean age of 48.3 ± 10.4 years old, while women had a mean age 

of 42.9 ± 10.3. The average systolic blood pressure at last visit month was 115.4 ± 28.7 mmHg for 

the cohort as a whole, with an average of 118.2 ± 30.7 among men and 114.0 ± 27.6 among women. 

The average diastolic pressure at last visit month for the entire cohort was 83.5 ± 19.8, with an 

average of 85.6 ± 20.3 among men and 82.4 ± 19.5 among women. The fasting blood glucose,  had 

an overall mean of 94.6 ± 26.7 mg/dL. Men had an average fasting blood glucose of 97.3 ± 29.4 

and women had an average of 93.3 ± 25.3.  

 All participants were prescribed ART when enrolled in the study, and 90.8% of all 

participants were ART-naïve upon enrollment. The median last CD4 count for all participants 

was 469 cells/mm3, with an average count of 391.0 among men and 511.0 among women. With 

viral suppression defined as a viral load of less than 200 copies per millimeter, 73.7% of all 

participants were virally suppressed. 70.5% of the men in cohort were virally suppressed at their 

most recent clinic visit compared to 75.2% of the women. 

 Using a t-test, Chi-square test, or Fisher’s exact test as appropriate, all reported baseline 

characteristics were significantly different (p < 0.0001) between men and women.  
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TABLE 3. BASELINE CHARACTERISTICS OF PARTICIPANTS  

Characteristic Overall  

(n=40,553) 

Men 

(n=13,103) 

Women 

(n=27,450) 

P-value*  

Age at Last Visit (years)         

  Mean ± SD  44.6 ± 10.6  48.3 ± 10.4  42.9 ± 10.3  <0.0001 

Average Systolic BP at Last 

Visit Month (mmHg) 

        

  Mean ± SD (N) 115.4 ± 28.7 

(19068) 

118.2 ± 30.7 

(6296) 

114.0 ± 27.6 

(12772) 

<0.0001 

Average Diastolic BP at Last 

Visit Month (mmHg) 

        

  Mean ± SD (N) 83.5 ± 19.8 

(18963) 

85.6 ± 20.3 (6266) 82.4 ± 19.5 (12697) <0.0001 

Average Fasting Blood Glucose 

at Last Visit Month (mg/dL) 

        

  Mean ± SD (N) 94.6 ± 26.7 

(6250) 

97.3 ± 29.4 (2008) 93.3 ± 25.3 (4242) <0.0001 

BMI at Last Visit Month 

(kg/m2) 

        

  Mean ± SD (N) 25.1 ± 11.3 

(20356) 

24.0 ± 11.3 (6824) 25.6 ± 11.2 (13532) <0.0001 

Is the patient ART-naive upon 

enrollment? 

        

  Yes 34732/38236 

(90.8%) 

11185/12174 

(91.9%) 

23547/26062 

(90.3%) 

<0.0001 

  No 3504/38236 

(9.2%) 

989/12174 (8.1%) 2515/26062 (9.7%)   

Last CD4 count (cells/mm3)         

  Median[Q1-Q3] 469.0[260.0 - 

690.0] 

391.0[208.0 - 

588.5] 

511.0[293.0 - 

733.0] 

<0.0001 

Categorical Last CD4 count 

(cells/mm3) 

        

  last CD4>=500 18301/39654 

(46.2%) 

4511/12835 

(35.1%) 

13790/26819 

(51.4%) 

<0.0001 

  last CD4 between 200-499 13975/39654 

(35.2%) 

5238/12835 

(40.8%) 

8737/26819 

(32.6%) 

  

  last CD4<200 7378/39654 

(18.6%) 

3086/12835 

(24.0%) 

4292/26819 

(16.0%) 

  

Last RNA <200 (copies/mL)         

  Yes 24345/33035 

(73.7%) 

7458/10578 

(70.5%) 

16887/22457 

(75.2%) 

<0.0001 

  No 8690/33035 

(26.3%) 

3120/10578 

(29.5%) 

5570/22457 

(24.8%) 

  

*P-values were calculated using T-Test or Fisher’s exact or Chi-square test 
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Prevalence of Hypertension and Diabetes 

 The overall prevalence of hypertension in the cohort was 47.4%, with a prevalence of 

55.2% among men and 43.6% among women (p<0.0001) (Table 4). The prevalence of 

hypertension was stratified by age as a three-level categorical variable and increased with each 

successive age category (p<0.0001). Men compared to women had a statistically significantly 

higher prevalence of hypertension for the younger than 40 years old (p<0.0001) and at least 50 

years old age groups (p<0.0001), while there was no significant difference in the 40-49 age 

group (p=0.73).  

 For diabetes, the overall prevalence in the cohort was 4.7% (Table 4), while men 

compared to women had a significantly higher prevalence at 7.3% compared to 3.6% (p < 

0.0001). The prevalence of diabetes increased with each successive age category, and men had a 

significantly higher prevalence compared to women within each age category.  

TABLE 4. PREVALENCE OF HYPERTENSIONS AND DIABETES OVERALL AND 

STRATIFIED BY SEX AND AGE AMONG WEST AFRICAN PERSONS WITH HIV  

 Age, years Overall Men Women p-

value* 

Hypertension  

   Overall 

   <40 

   40-49 

    ≥50 

  

13018/27483 (47.4%) 

2518/9967 (25.3%) 

5006/9682 (51.7%) 

5494/7834 (70.1%) 

  

4983/9033 (55.2%) 

594/2034 (29.2%) 

1661/3228 (51.5%) 

2728/3771 (72.3%) 

  

8035/18450 (43.6%) 

1924/7933 (24.3%) 

3345/6454 (51.8%) 

2766/4063 (68.1%) 

  

<0.0001 

<0.0001 

0.73 

<0.0001 

Type 2 

Diabetes  

   Overall 

   <40 

   40-49 

    ≥50 

 

  

897/19166 (4.7%) 

55/5102 (1.1%) 

230/6980 (3.3%) 

612/7084 (8.6%) 

 

  

421/5774 (7.3%) 

15/853 (1.8%) 

80/1882 (4.3%) 

326/3039 (10.7%) 

  

 

476/13392 (3.6%) 

40/4249 (0.9%) 

150/5098 (2.9%) 

286/4045 (7.1%) 

  

 

<0.0001 

0.035 

0.007 

<0.0001 
Data are presented as no. (%). 

* P-values are reported using a Chi-square test. 
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Regression Models with HTN as Outcome 

 Several logistic regression models were used to estimate the effects of sex and age on the 

odds of prevalent HTN (Table 5A). In a partially adjusted model, which included categorical age, 

sex, and an interaction term between age and sex, women had 0.86 times the odds of 

hypertension compared to men (95% CI: 0.82, 0.91). This effect was strengthened in the two 

adjusted models. The first adjusted model included the additional covariates of BMI and CD4 

count, while the second included these covariates in addition to clinical center. In the cohort 

overall, those in higher age categories had a significantly higher odds of hypertension compared 

to those younger than 40 years old. This effect held true in all three models. 

  Men compared to women had a significantly higher odds of hypertension in the adjusted 

models. Among those younger than 40 years old, and after controlling for BMI, CD4 count, and 

clinical center, men had 1.45 times the odds of hypertension compared to women (95% CI: 1.25, 

1.68). Among those in the 40-49 age group, there was no significant effect of sex in the 

unadjusted model, but in both adjusted models men had significantly higher odds of prevalent 

hypertension. In the age group with those at least 50 years old, men had 1.49 times the odds of 

hypertension compared to women in the fully adjusted model (95% CI: 1.30, 1.71). 

 In the adjusted model that included BMI and CD4 count as covariates, sex (p<0.0001), 

age (p< 0.0001), and sex*age interaction (p=0.019) were significantly associated with prevalent 

hypertension. 
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TABLE 5A. ODDS OF HYPERTENSION BY SEX AND AGE AMONG WEST 

AFRICAN PERSONS WITH HIV  
Predictor  Odds ratio for 

unadjusted model (95% 

CI) *  

Odds ratio for model 1 

(95%CI)** 

Odds ratio for model 

2 (95%CI)*** 

Female sex 
   

Age 40-49  3.36 (3.13, 3.607) 3.081 (2.816, 3.372) 3.306 (2.998, 3.646) 

Age >50 6.661 (6.126, 7.241) 6.116 (5.484,6.821) 7.277 (6.466, 8.19) 

REF <40 - - 
 

Male sex 
   

Age 40-49  2.57 (2.284, 2.891) 2.438 (2.107, 2.822) 2.89 (2.461, 3.393) 

Age >50  6.341 (5.628, 7.144) 5.685 (4.893, 6.607) 7.494 (6.359, 8.831) 

REF <40 - - 
 

Male vs Female 
   

Age 40-49  0.9852 (0.9053, 1.0721) 1.3012 (1.1655, 1.4527) 1.2657 (1.1243, 
1.4249) 

Age >50  1.2264 (1.1129, 1.3516) 1.5283 (1.3413, 1.7415) 1.491 (1.3005, 1.7094) 

Age <40 1.2883 (1.1559, 1.4359) 1.6441 (1.4372, 1.8809) 1.4479 (1.2487, 
1.6788) 

*Unadjusted model by categorical age, sex and interaction between age and sex    

 **Adjusted  by categorical age, sex interaction between age and sex, BMI and CD4 count 

 ***Adjusted  by categorical age, sex interaction between age and sex, BMI and CD4 count, center 
 

 

Regression Models with DM as Outcome 

 In each regression model, those in higher age categories had significantly higher odds of 

prevalent DM compared to those younger than 40 years old. (Table 5B). When stratified by age 

category, men had significantly higher odds of DM compared to women in all age categories, 

with the greatest effect among those younger than 40. In this age category for model 2 , men had 

3.14 times the odds of DM compared to women (95% CI: 1.40, 7.07). 

In the model adjusted for BMI and CD4 count, sex (p<0.0001) and age (p<0.0001) were 

significantly associated with prevalent diabetes. However, the sex*age interaction term was not 

significant (p=0.76). 
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TABLE 5B. ODDS OF DIABETES BY SEX AND AGE AMONG WEST AFRICAN PERSONS 

WITH HIV  
Predictor  Odds ratio for unadjusted 

model (95% CI) *  

Odds ratio for adjusted 

model (95%CI)** 

Odds ratio for adjusted 

model (95%CI)*** 

Female sex 
   

Age 40-49  3.189 (2.245, 4.53) 2.505 (1.478, 4.248) 2.292 (1.351, 3.888) 

Age >50 8.003 (5.732, 11.173) 6.028 (3.655, 9.943) 5.508 (3.339, 9.088) 

REF <40 - - 
 

Male sex 
   

Age 40-49  2.48 (1.42, 4.331) 1.852 (0.873, 3.931) 1.654 (0.777, 3.521) 

Age >50  6.713 (3.978, 11.329) 4.386 (2.19, 8.781) 3.745 (1.865, 7.521) 

REF <40 - - 
 

Male vs Female 
   

Age 40-49  1.4644 (1.1105, 1.9312) 2.0746 (1.3134, 3.2768) 2.2682 (1.4316, 3.5936) 

Age >50  1.5793 (1.3374, 1.8651) 2.0415 (1.5081, 2.7636) 2.1367 (1.5747, 2.8991) 

Age <40 1.8828 (1.0354, 3.4239) 2.8062 (1.2528, 6.2858) 3.143 (1.3968, 7.0722) 

*Unadjusted model by categorical age, sex and interaction between age and sex    

 **Adjusted  by categorical age, sex interaction between age and sex, BMI and CD4 count 

 ***Adjusted  by categorical age, sex interaction between age and sex, BMI and CD4 count, center  
 

 

CONCLUSIONS 

 Contrary to our initial hypothesis, the results described above suggest that, among PLWH 

in West Africa, men compared to women experience a higher prevalence of HTN and DM. This 

conclusion is supported by the higher prevalence of these outcomes among men overall and for 

each age category, apart from hypertension among those aged 40-49 in which women had a non-

significantly higher prevalence (Table 4). Additionally, the regression results generally 

demonstrated a higher odd of both HTN and DM among men compared to women. Among 

average age, women had a significantly lower odds of both outcomes in the respective 

unadjusted and adjusted models (Tables 5A and 5B). This pattern of sex difference was only 

unsupported in the case of the unadjusted model estimating the odds of HTN in men compared to 

women (OR: 0.98, 95% CI: 0.91, 1.07).  
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 As hypothesized, the data suggest that increasing age is associated with higher prevalence 

of both HTN and DM. Each successive age category was found to have a higher prevalence of 

these conditions, which held true for both men and women (Table 4). The regression results also 

bare out this pattern. When the effect of age was estimated at the level of each sex, the higher age 

categories generally carried a higher odd of both HTN and DM. However, in the adjusted 

models, the odds of diabetes among those 40-49 years old compared to those younger than 40 

crossed the null value. In evaluating the interaction term, sex and age were found to have a 

significant interaction for prevalent hypertension but not for prevalent diabetes. 

 In addition, the results suggest a high rate of viral suppression among PLWH in West 

Africa and particularly among women. As shown in Table 3, 73.7% of all participants were 

virally suppressed, with women having a significantly higher prevalence of viral suppression 

compared to men (p < 0.0001). This is consistent with a higher median CD4 count among 

women, and a higher proportion of women compared to men who have a CD4 count of at least 

500. Together, these data support the conclusion that women living with HIV in West Africa have 

greater HIV control compared to men.  

 

DISCUSSION 

 

 The results herein described are striking for a pattern of sex differences that contradicts 

those seen in North American populations. Several causes may explain this contrast. First, it is 

critical to recognize that, in the general population, men experience a higher rate of hypertension 

and diabetes compared to women.33,34 The results of this study are therefore consistent with the 

general epidemiologic pattern. In addition, the median age of the North American cohort cited 

above was 50 years old compared to a mean age of 44.6 years old in the IeDEA West Africa 
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cohort.20 The younger age in the latter cohort may translate to fewer women who have entered 

menopause, which is believed to contribute to the sex differences previously observed. The data 

also suggest a high degree of viral suppression among PLWH in West Africa, particularly among 

women. This may result in reduced viremia and chronic inflammation which in turn could 

contribute to lower prevalence of HTN and DM.12,13  

The prevalence of HTN and DM estimated in this study are generally in line with the 

published literature. A cross-sectional study in Burkina Faso found a prevalence of HTN among 

PLWH of 39.8% and a prevalence of diabetes of 7.3%, compared to 47.4% and 4.7%, 

respectively, in this study.35 In addition, a systematic review and meta-analysis reported a 

prevalence of diabetes of 5.1% (95% CI: 4.3-5.9) among PLWH in Africa, although this study 

was not restricted to West Africa.36  

Strengths and Limitations 

 The major strength of this study is the large dataset consisting of 40,553 participants 

across four countries and six clinical centers. The setting of West Africa is also a major strength, 

as this is an understudied region and a missing component of the current literature on aging with 

HIV. In addition, these participants were followed over several years and the extracted data 

provide a wide window of time. The data analyzed in this study also reflected routine care and 

real-world data, as each clinic adhered to its own standards for clinical care and did not follow a 

prescribed protocol.  

 A limitation of the study lies in the incomplete medication data, which led to several 

weaknesses. Without a complete medication history for each participant, we were unable to 

account for cases of HTN and DM that were well-controlled on medication and would not 

register on recent clinical visits. Therefore, it is possible these results underestimated the true 
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number of cases of HTN and DM. In addition, without sufficient medication data, we were 

unable to control for ART exposure. Since different classes of ART predispose to cardiovascular 

and metabolic disease in varying degrees, both class and duration of ART would be important 

covariates to capture and control for.  

 The dataset also contained incomplete and unreliable information for tobacco use, alcohol 

use, and pregnancy history. These covariates can each significantly impact one’s risk for HTN 

and DM and must be controlled for in future studies. A history of pregnancy could also lead to 

more contact with the healthcare system, which may in turn lead to prevention and/or treatment 

of conditions such as HTN and DM. In addition, the heterogeneity in breadth and frequency of 

clinical follow-up exposes participants to varying conditions.  

Future Directions 

 Further work in this area will analytically compare prevalence of HTN and DM among 

PLWH between West African countries and clinics to refine our understanding of the 

epidemiology of the region. We will also determine which clinical centers have the most reliable 

and robust data and estimate the prevalence of additional NACM at these sites. In addition, we 

will perform analytic comparisons of NACM burden among PLWH in West Africa and North 

America. This will shine further light on the contrast in sex differences between these two 

regions and help elucidate drivers of these opposing patterns.  
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