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Abstract

Background: HIV/AIDS has historically had a sex and gender-focused approach to prevention and care. Some evidence suggests that HIV-positive men have worse treatment outcomes than their women counterparts in Africa.

Methods: We conducted a systematic review and meta-analysis of the effect of sex on the risk of death among participants enrolled in antiretroviral therapy (ART) programs in Africa since the rapid scale-up of ART. We included all cohort studies evaluating the effect of sex (male, female) on the risk of death among participants enrolled in regional and national ART programs in Africa. We identified these studies by searching MedLine, EMBASE, and Cochrane CENTRAL. We used a DerSimonian-Laird random-effects method to pool the proportions of men receiving ART and the hazard ratios for death by sex.

Results: Twenty-three cohort studies, including 216 008 participants (79 892 men) contributed to our analysis. The pooled proportion of men receiving ART was 35% [95% confidence interval (CI): 33–38%]. The pooled hazard ratio estimate indicated a significant increase in the risk of death for men when compared to women [hazard ratio: 1.37 (95% CI: 1.28–1.47)]. This was consistent across sensitivity analyses.

Interpretation: The proportion of men enrolled in ART programs in Africa is lower than women. Additionally, there is an increased risk of death for men enrolled in ART programs. Solutions that aid in reducing these sex inequities are needed.
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Introduction

An estimated 5.1 million people in sub-Saharan Africa received antiretroviral therapy (ART) in 2010, representing about 49% of those eligible for treatment [1]. These efforts have been largely possible through substantial increases in funding from initiatives such as the Global Fund To Fight AIDS, Tuberculosis and Malaria (Global Fund) and the United States President's Emergency Plan for AIDS Relief [2,3], and through the widespread uptake of a WHO public health approach that called for simplification of treatment protocols and decentralization of service delivery [4].

As ART continues to become more accessible throughout Africa, questions arise regarding equitable access to treatment. The rapid scale-up of ART has historically focused on women and children, supported by high-level political declarations committing to increasing access to treatment for women [5] and national strategies that focus on sex and women's issues in HIV/AIDS [6]. Major funding agencies have also made women and children's treatment the backbone of ART programs [7]. These factors have generally resulted in greater numbers of women and children accessing HIV-related care and treatment at a much earlier time point than men [1].

There is now a growing body of evidence indicating that men face important challenges in terms of HIV vulnerability [8,9]. In particular, men appear to not access HIV services as often as their female counterparts and also have worse treatment outcomes, including mortality [10,11]. We conducted a systematic review and meta-analysis to examine the magnitude of this overall mortality imbalance among participants enrolled in ART programs in Africa since the year 2000.

Back to Top

Methods

We conducted this systematic review and meta-analysis according to the criteria set forth by the Meta-analysis of Observational Studies in Epidemiology (MOOSE) group [12]. Online Appendix 1 (http://links.lww.com/QAD/A288) provides a completed MOOSE criteria checklist for our study.
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Eligibility criteria

We included regional and national observational cohort studies evaluating the variable sex (male, female) on the risk of death among participants enrolled in ART programs in the WHO African Region since the year 2000. We excluded studies that assessed participant outcomes prior to ART initiation, studies evaluating predominantly children and/or adolescents, studies only evaluating the risk of early mortality (e.g. mortality within the first 6 months of ART), studies that combined loss to follow-up with deaths, studies evaluating workplace programs, case–control and cross-sectional studies, and clinical trials. All languages were considered, and translation services were available if required. When we identified a study that incorporates a smaller cohort, we derived the data from the larger cohort (i.e. a complete national cohort).
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Search strategy

In consultation with a medical librarian, we conducted a systematic search of the peer-reviewed published literature. Independently, two of us (E.D. and E.J.M.) searched the following electronic databases [from week 1 (3–9 January) 2000 to week 1 (2–8 January) 2012]: MedLine via PubMed, EMBASE, and Cochrane Central. We used the following terms for our search, including their MeSH terms: HIV, AIDS, ART, anti-HIV agents, survival, mortality, death, Africa, sub-Saharan Africa, and the names of the individual countries in the WHO African Region. We also searched the reference lists of published systematic and narrative reviews for relevant studies to include. An example of a full electronic search strategy (PubMed) utilized is given in online Appendix 2 (http://links.lww.com/QAD/A288).
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Study selection

Two investigators (E.D. and E.J.M.) working independently, in duplicate, scanned all abstracts and obtained the full text reports of records indicating that the study evaluated mortality, death, or survival outcomes. After obtaining full reports of the candidate studies, E.D. and E.J.M. independently assessed each to determine if they met the eligibility criteria. The candidate studies were also reviewed to ensure there was no overlapping or repetitive cohort data included. For cohorts providing multiple evaluations, the most recent study data were utilized. For cohorts providing multiple mortality assessments, for example, at 6 and 12 months, we took the latter value because we were interested in long-term mortality outcomes. A quality assessment of each study was conducted using the Newcastle-Ottawa Quality Assessment Scale for cohort studies [13]. Any disagreement in the selection of studies was resolved through arbitration by a third investigator (N.F.).
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Data extraction

Two investigators (E.D. and E.J.M.) extracted data on our primary variable of interest, sex (male, female), on the risk of death, most commonly reported by the hazard ratio [14]. E.D. and E.J.M. also abstracted data on the following cohort characteristics: the proportion of participants by sex, baseline age, baseline CD4 cell count, baseline WHO disease stage, baseline tuberculosis coinfection, baseline pregnancy rate, number lost to follow-up, and the duration of follow-up. Additionally, the cohort name, site, region, and country, and the reporting period were abstracted. Any disagreement in the data extraction was resolved through arbitration by a third investigator (N.F.).
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Data analysis

In order to assess interrater reliability on study inclusion and data abstraction, we calculated the Phi (ϕ) statistic for each. This statistic provides a measure of interobserver agreement independent of chance. We used the DerSimonian-Laird random effects method to pool the proportion of men and the hazard ratio of mortality (men vs. women). This is an inverse-variance method that assumes the studies are estimating different yet related effects [15,16]. Additionally, the Freeman-Tukey double-arcsine transformation was used for pooling the proportions to stabilize the variance in the pooling process [17]. Heterogeneity was assessed using the I2 statistic [18,19]. This statistic describes the percentage of variation across studies that is due to heterogeneity rather than chance. Confidence intervals (CIs) for the I2 statistic were constructed using the test-based method [18]. As our primary analysis, we pooled data from all included cohort studies. We performed a random-effects metaregression analysis to examine whether the results were robust when we considered the effect of national adult HIV prevalence, as derived from the UNAIDS report on the global AIDS epidemic [20], and the gender inequity index (GII), a measure that reflects the inequity between men and women in reproductive health, empowerment, and the labour market, as derived from the United Nations Development Program report on human development [21]. We also conducted sensitivity analyses to determine the pooled effects when we included only cohort studies with more than 1000 participants in each, included only cohort studies with more than 5000 participants in each, excluded South Africa, which had the greatest number of cohorts for a single country, included only cohorts from South Africa, and excluded Malawi, which had the largest sample size from a single cohort. We examined whether the proportion of patients who were men and receiving ART was reflective of the prevalence of HIV among men using a Z-test. All analyses were run by E.D. and S.K. in Statsdirect (version 2.6.6, Manchester, UK) and R (version 2.14.0, Vienna, Austria).
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Results

Twenty-three cohort studies met our inclusion criteria [22–44]. Table 1 and online Appendix 3 (http://links.lww.com/QAD/A288) [22–44] present the characteristics of each of these studies, and online Appendix 4 (http://links.lww.com/QAD/A288) [22–44] presents the Newcastle-Ottawa Quality Assessment of each of these studies. The interrater reliability for study inclusion and data extraction was very good (ϕ = 0.91 and ϕ = 0.96, respectively). All cohort studies were published within the past 5 years, and include individuals initiating ART between the years 2001 and 2010. A total of 216 008 participants were included in our analysis, of which 79 892 (37%) were men. The overall mean CD4 cell count of the included cohort studies was 111 cells/μl at initiation of ART.

[image: Table 1]Table 1 Characteristics of included studies and country HIV estimates.



One-hundred and twenty-one studies retrieved for full-text review were excluded from our analysis for the following reasons: 48 because they did not provide extractable mortality outcomes by sex, 19 because of the study design (e.g. case study, cross-sectional study, clinical trial), 17 because they assessed outcomes that were not the focus of this study (e.g. attrition, loss to follow-up, early mortality), 13 because they reported outcomes among specific populations (e.g. women, children, adolescents, those not on treatment), 19 because they were superseded by other sources, and six because they reported on data prior to the year 2000. Figure 1 shows a flow diagram of the study inclusion process.

[image: Fig. 1]Fig. 1. Study flow chart.



Table 2 shows the results of each pooled proportion meta-analysis and each pooled risk of mortality meta-analysis. The pooled proportion of men who initiated ART was 35% [95% CI: 33–37% (I2: 99%; 95% CI: 98–99%)] (Fig. 2). The pooled estimate of HIV prevalence among men in the included countries is 40% (95% CI: 39–41) reflecting a significant underrepresentation of men in ART programs (P < 0.001). The pooled hazard ratio estimate approximates a 37% increase in the risk of death for men compared to women who have initiated ART [hazard ratio: 1.37 (95% CI: 1.28–1.47; I2: 50%; 95% CI: 40–64%)] (Fig. 3). Among six cohort studies reporting baseline CD4 cell count by sex [27,28,30,34,35,37], men initiated ART at a lower average CD4 cell count than women (96 vs. 112 cells/μl).

[image: Table 2]Table 2 Results of the pooled proportional meta-analyses and pooled risk of mortality meta-analyses.



[image: Fig. 2]Fig. 2. Forest plot of the proportion of males receiving antiretroviral therapy.



[image: Fig. 3]Fig. 3. Forest plot of the risk of mortality by sex.



When considering only large cohorts, the pooled hazard ratio estimate was similar, with approximately a 36% increase in the risk of death for men when compared to women who initiated ART [hazard ratio: 1.36 (95% CI: 1.27–1.46; I2: 60%; 95% CI: 46–78%)] in cohorts with 1000 or more participants each, and a 37% increase in the risk of death for men when compared to women who initiated ART [hazard ratio: 1.37 (95% CI: 1.28–1.46; I2: 56%; 95% CI: 39–82%)] in cohorts with 5000 or more participants each. When cohorts from South Africa were excluded, the pooled hazard ratio estimate was slightly higher, with a 43% increase in the risk of death for men when compared to women who initiated ART [hazard ratio: 1.43 (95% CI: 1.33–1.53; I2: 41%; 95% CI: 30–54%)]. Conversely, if only cohorts from South Africa were considered, the pooled hazard ratio estimate was lower, but still indicated an increase in the risk of death for men when compared to women who initiated ART [hazard ratio: 1.19 (95% CI: 1.00–1.42; I2: 55%; 95% CI: 35–88%)]. Finally, when excluding the largest cohort, found in Malawi, the pooled hazard ratio estimate was identical to the overall analysis, [hazard ratio: 1.37 (95% CI: 1.26–1.49; I2: 54%; 95% CI: 41–67%)].

The results of the metaregression indicates no significant association between the effect of sex on mortality with national adult HIV prevalence (P = 0.32) or GII (P = 0.34).
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Discussion

The results of our meta-analysis indicate that the risk of overall mortality is significantly higher for men compared to women enrolled in ART programs in Africa. The results also indicate that a lower proportion of men compared to women are enrolling in ART programs in Africa. In many regards, these findings are in contrast with how multiple funding agencies and the general public view sex imbalance in Africa.

There are several strengths and limitations of our study. The search strategy included a range of databases that yielded a large number of cohort studies, lending confidence that all key cohort studies were identified. We note that cohort data were only available for 14 African countries. This may be due to a lack of resources and research funding in certain regions. Regardless, we believe that these studies represent a range of epidemics in Africa (for example, with adult HIV prevalence ranging from 2% in Gambia to 24.8% in Botswana [20]). A priori we made the decision to exclude conference abstract data because these types of publications typically provide preliminary results and potentially incomplete data output. Given the recent interest in publishing outcomes data from observational ART programs in Africa, more complete data will be available in the coming years. However, ART programs need to consider how the current evidence can be used to provide more equitable treatment and care for both men and women.

Our pooled estimates are subject to substantial heterogeneity, which is expected when dealing with pooled proportions [45]. In anticipation of such heterogeneity we limited our review to studies from a particular geographical region, applied the random effects model, and attempted to explain this heterogeneity through a range of sensitivity analyses. We acknowledge that unreported program and contextual factors may contribute to the differences in observed outcomes. Nonetheless, the principal finding that men are underrepresented in ART programs in Africa, and at higher risk of death, was consistent across nearly all studies. Also, sex-specific age was sparsely reported. Although it is clear that men tend to be older in these cohorts, its effect on the observed difference in risk of mortality is unclear and should not represent a difference in access to care between men and women.

We limited our review to studies that presented mortality outcomes among those who have initiated ART. It is possible, although unlikely, that the impact of sex on the risk of HIV-related mortality is different among those who have not initiated ART. We also excluded cohort studies that specifically investigated early mortality (e.g. mortality within the first 6 months of ART). However, a recent systematic review of studies assessing early mortality found that in some instances male sex was associated with poorer survival [46]. The topic of patient retention in ART programs in Africa has recently been systematically reviewed [47]. In terms of sex, this study found that having fewer women as part of the cohort was predictive of higher attrition [47]. We found this to be true in all studies included in our analysis that reported sex-specific rates of loss to follow-up. A potential source of bias is women accessing care through prevention of mother-to-child transmission programs. It is assumed that these women will have better survival outcomes due to initiating at earlier stages of HIV (e.g. with higher CD4 cell counts). The one study reporting the highest prevalence of pregnant women (10.2%) shows higher mortality in women over men. Moreover, the three studies excluding pregnant women have higher mortality in men (hazard ratio: 1.19–1.60). We believe that it is unclear that pregnancies would necessarily lead to reduced mortality among women and the limited data available to us on the role of pregnancy support this claim.

There is a small body of evidence indicating that workplace programs that offer peer-education may be successful at engaging African men in treatment and care [48]. Because we were primarily interested in mortality in regional and national ART programs, we excluded workplace ART programs. Workplace ART programs are typically multinational and inclusive of greater numbers of male participants. In our search, we identified two cohort studies that provided data on the risk of mortality by sex among those enrolled in workplace ART programs [49,50]. The proportion of men in these cohorts was higher than those included in our analyses (57% for van der Borght et al.[50] and 64% for Hoffman et al.[49]), and although the risk of mortality was higher for men than women, the CIs indicated that this finding was not significant in each cohort [hazard ratio: 1.92 (95% CI: 0.67–5.55) for van der Borght et al.[50] and hazard ratio: 1.20 (95% CI: 0.99–1.40) for Hoffman et al.[49]].

The sex disparity that surrounds the uptake of ART and outcomes of care emphasizes the need for programs to cater services in a manner that encourages equity in the drive for wide coverage. A qualitative assessment of the way sex shapes the health behaviours, healthcare experiences and narratives of HIV-positive men on ART in South Africa has been recently published by Fitzgerald et al.[51]. Through the use of in-depth interviews with men, their families, and medical professionals, this study shed light on barriers and challenges commonly faced. Findings suggest that stigma is a main concern as public scrutiny is detrimental to personal and family reputations both in the community and the workplace. Men reported disappointment from their fathers and other masculine figures for their lack of contribution to ‘bread winning’ and taking a leadership role in the household when ill. Fathers of HIV-positive adult sons often negatively influenced their sentiments toward receiving ART, whereas such a profound influence was not seen in fathers and their HIV-positive daughters [51]. In addition, the latter explanation may account for poor health-seeking behavior of men who are likely to spend more time looking for a job and spending more time away from their family to try to find a way to survive in resource-limited settings. Of note, in recent recognition of these issues, a report issued in 2011 by the International Labour Organization highlighted a number of areas for action to help promote access to treatment and care for men, both in the workplace and beyond [52].

The sex inequity in accessing ART may be partially due to the fact that health services in many parts of Africa focus on maternal and child health issues [5,6]. Among people living with HIV in Africa who are aged 15 years and older in 2009, 59% were women [20]. Therefore, given that only 35% of those enrolled in the included ART programs were men, this represents a shortfall in male access to treatment. It is extremely important to increase advocacy and appropriate targeting of services in order to provide equitable access to ART for men. However, this should be conducted without compromising other vulnerable groups or threatening the HIV prevention and treatment for women.

The current available data on overall mortality in ART programs in Africa indicates that there is an increased risk of death for men compared to women. This finding adds to the body of evidence that men are disadvantaged in terms of treatment access and outcomes of care in Africa. The evidence we have provided should not be used to argue strongly in favor of men's rights, but rather to promote equal access to treatment and care, regardless of sex. There is no question that female empowerment was and still is absolutely necessary, especially in the developing world. Additional solutions that aid in reducing sex inequities in health outcomes among those enrolled in ART programs in Africa are needed.
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participants

No. of male
participants

HR (95% CI
of mortality risk

Study Country in country® HIV in country® HIV in country”  observation in cohort in cohort (men vs. women)
Kouanda et al. [44] Burkina Faso 1.2% 37000 (40%) 56000 (60%)  2003-2008 5608 1682 30% 133 (1.05-168)
Weigel et al. [43] Malawi 11.0% 330000 (41%) 470000 (59%) 2004-2007 117945 46698 (40%) 1.39(1.34-1.44)
Boyles et al. [24] South Africa 17.8% 2000000 (38%) 3300000 (62%) 2005-2009 1803 409 (23%) 0.83 (0.60-1.15)
Hawkins et al. [30] Tanzania 5.6% 470000 (39%) 730000 (61%) 2004-2008 12842 4383 (34%) 1.19 (1.05-1.30)
Maskew et al. [33] South Africa 17.8% 2000000 (38%) 3300000 (62%) 2004-2008 9139 3492 (38%) 1.23 (1.06-1.42)
Mills et al. [34] Uganda 6.5% 390000 (39%) 610000 (61%)  2004-2010 22315 6823 31%) 143 (131-157)
Peterson et al. [39] Gambia 2.0% 7300 (43%) 9700 (57%) 2004-2009 359 121 (34%) 2.50 5.60)
Alemu et al. [22] Ethiopia 1.4% NA NA 2006 272 117 (43%) 1.22 (0.58-2.56)
Boulle et al. [23] South Africa 17.8% 2000000 (38%) 3300000 (62%) 2001-2007 7323 2362 (32%) 1.30 (1.00-1.70)
Chi et al. [26] Zambia 13.5% 370000 (42%) 490000 (57%) 20072009 10485 4618 (44%)  1.82 (147-2.26)
Ford et al. [29] Lesotho 23.6% 100000 (38%) 160000 (62%) 2008 1228 400 (33%) 0.90 (0.34-2.38)
Mulissa et al. [36] Ethiopia 1.4% NA NA 2003-2008 1428 663 (46%) 1.40 (1.10-1.80)
Mutevedzi et al. [37] South Africa 17.8% 2000000 (38%) 3300000 (62%) 2004-2008 5719 1836 (32%) 1.33 (1.06-1.67)
Palombi et al. [38] Mozambique 11.5% 440000 (37%) 760000 (63%)  2002-2003 753 3241% 181

Castelnuovo et al. [25] Uganda 6.5% 390000 (39%) 610000 (61%)  2004-2005 559 173(31%) 116 (0.72-1.87)
Cornell et al. [27] South Africa 17.8% 2000000 (38%) 3300000 (62%) 2002-2007 2196 717 (33%) 0.70 (0.37-1.34)
DeSilva et al. [28] Nigeria 3.6% 1200000 (41%) 1700000 (57%) 2004-2006 1552 452 (29%) 1.76 (1.14-2.72)
MacPherson et al. [32] South Africa 17.8% 2000000 (38%) 3300000 (62%) 2005-2006 1353 446 (33%) 1.63 (1.12-2.36)
Mujugira et al. [35] Botswana 24.8% 130000 (43%) 170000 (57%) 2002 349 144 (41%) 1.47 (0.72-3.03)
Sieleunou et al. [40] Cameroon 5.3% 230000 (42%) 320000 (38%) 20012006 1187 660 (56%) 173 (1.37-2.19)
van Griensven et al. [42] Rwanda 2.9% 52000 (37%) 88000 (63%) 2003-2007 1062 263 (25%) 0.90 (0.32-1.11)
Johannessen et al. [31] Tanzania 5.6% 470000 (39%) 730000 (61%) 2003-2006 320 97 (30%) 1. 57)
Toure et al. [41] Cote d'Ivoire 3.4% 160000 (42%) 220000 (58%) 2004-2007 10211 3024 (30%) 1.52 (1.29-1.80)

‘Derived from the most up-to-date data available in the UNAIDS AIDS epidemic updates. Cl, confidence interval; HR, hazard ratio.
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