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Background
HIV / AIDS is one of the most devastating diseases in the world 
because it is spreading rapidly and affecting young people in their 
most productive years. Although significant progress has been 
made in the scale-up of HIV treatment in low and middle income 
countries, particularly in sub-Saharan Africa, around 2 million 
people worldwide acquire HIV infection and in 2017 around 24 

million people are living with HIV / AIDS including discordant 
couples [1-3].

Particularly couples where one person is living with HIV and the 
other is HIV-negative, the HIV-negative partner is at continuous 
risk of infection (10% annual risk). But many people in stable 
relationships do not know the HIV status of their partner, and 
many people with a HIV - positive partner do not know their own 
status. Only 40% of HIV-positive individuals worldwide know 
their outcome and approximately 50% of people living with HIV 
in relationships are estimated to be part of discordant couples, but 
such discordant couples’ needs in the world are not readily available. 
This could contribute to the high incidence of Sero conversion [4-7]. 

According to UNAIDS, 2016 after HIV was discovered nearly three 
decades ago, it infected at least 60 million people and in some parts 
of the world was considered the leading cause of death [8]. According 
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Abstract
Background: HIV/AIDS ranks among the world’s most devastating diseases because it spreads rapidly through sexual 
intercourse (90-95%) and mainly affects young people in their most productive years especially discordant couples are 
at continuous risk for acquiring the infection. But many individuals are unaware of their partner’s and their own Sero 
status. So this Meta-analysis aimed to assess the prevalence of HIV Sero discordance among adult discordant couples in 
Sub Saharan Africa, 2019.

Methods: published and unpublished studies were searched systematically using electronic databases such as Google 
scholars, Medline, hennery, Scopes and Pub Med. All observational studies, which were assessing and reporting the 
prevalence of HIV sero discordance were identified and included in analysis. Investigators using a data extraction tool did 
data extraction. STATA statistical software version 14 was used for data analysis. The I2 test was used to evaluate study 
heterogeneity, the random effect model was used to estimate the pooled association, and the Egger test was used to check 
for publishing bias. 

Results: Ten studies met the inclusion criteria and were included in the Meta - analysis. The findings of these 10 studies 
revealed that there was 23.77 (95 percent CI: 10.48, 37.09) pooled prevalence of sero discordance. The highest prevalence 
of HIV sero discordance was found in Uganda and SSA OR: 49.2 (95% CI = (47, 50.9) and OR: 43 (95% CI = (41, 45) 
respectively.

Conclusion: In this Meta-analysis the pooled prevalence of HIV sero discordant was high in Africa. 
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to the World Bank 2013 report about 2.5 million people were newly 
infected with HIV and about 1.5 million of them died of HIV-related 
causes in 2011. Nowadays, it is still a major global public health 
issue. Approximately 940 000 people worldwide died of HIV-related 
complications in 2017 and approximately 37 million people were 
living with HIV at the end of 2017 with 1,8 million newly infected 
people in 2017, including sero-discordant people [9-12]. 
The WHO reports that till the end of 2016 more than 70 million 
people worldwide have been infected with HIV/AIDS of whom  35 
million have died of HIV/AIDS and related complications. In 2017 
there were 722,248 people living with HIV and about 22,827 people 
were newly infected and there were 14,872 deaths during 2017. 
Africa is the most affected region, in which about 25.7 million people 
living with HIV in 2017. Recently, Sub-Saharan Africa accounted 
for 68 percent of all new infections and nearly 50% of all deaths 
globally occurred in Southern Africa and in areas where HIV/AIDS 
epidemic is predominant majority of HIV infections occur among 
heterosexual couples [13-16]. 

In Africa the magnitude of Sero discordant individuals was high 
(16%) and among Sero-discordant couples found a high rate of 
mortality attributable to HIV infection (it ranges from 1.8% in South 
East to 5.5% in South Nigeria) [16-21]. This may related with the 
poor knowledge of sero- discordance towards the risk behavior 
in Africa. About 30% of married HIV positives have negative 
spouse(sero-discordant) and those HIV-discordant couples are at 
10% annual risk of acquiring HIV infection and large number of 
new HIV infections occur in stable partnerships [22]. 

The Ethiopian demographic health survey (EDHS) 2016 report 
indicates that even if the magnitude of HIV decreases from 2011 
to 2016 the burden of the disease is still high throughout Ethiopia. 
Regionally, HIV prevalence is higher in Gambelia (4.8%), Addis 
Ababa (3.4%), Dire Dawa (2.5%), and Harari (2.4%) than other 
regions. The HIV Sero-negative partners of people with HIV are 
at greatest risk of contracting HIV through sexual transmission. 
About 60% of new HIV infections occur in HIV Sero-discordant 
couples [23-25]. HIV Sero discordance have long recognized 
but underappreciated, so this study was aimed to determine the 
prevalence of sero-discordance couples in sub Saharan Africa.

Methods 
The review was planned and reported in accordance with the Meta-
analysis of Observational Studies in Epidemiology (MOOSE) 
guidelines and the control group was those HIV negative concordant 
couples.

Search Strategy
A systematic review of peer-reviewed literature was undertaken to 
identify studies that estimated the prevalence of HIV discordance 
in sub Saharan Africa. The study was conducted by literature search 
of PubMed, hennery and Google scholar and   these databases upto 
January 2019 for studies describing the prevalence of HIV Sero-
discordances among couples. No limitation on the study design 
or the nature of the control group, which could consist of HIV 
negative concordant couples or the general population. In addition, 
the reference lists of retrieved articles to identify any studies that 
had not been identified by the preliminary literature searches were 
reviewed. Only articles published in the English language were 
considered.

Inclusion Criteria
This analysis included studies assessing the prevalence of Sero 
discordance in SSA: Included studies were those that obtained ethical 
approval and were undertaken in high HIV burden countries (SSA 
countries) and/or reported the prevalence of HIV sero-discordance 
among HIV-discordance couples, peer-reviewed studies with cross-
sectional survey, case-control, cohort study designs, and those studies 
that involved primary outcome(s) of interest (prevalence) were 
included. If the study populations were reported more than once, 
the study with the longest follow-up time was included. Published, 
unpublished, and written with only in English language were 
included.

Exclusion Criteria
Studies that conducted on couples who were not in stable 
relationships, studies not including couples with sero discordant 
HIV status, unpublished data of any form including conference 
proceedings, case reports, dissertations, studies with unclear titles, 
lack of abstracts, publications reporting duplicate data from the 
same population were excluded.

Data Extraction
Two reviewers (Mihretie Gedfew and Melaku Desta) independently 
screened the titles and abstracts of identified studies and assessed 
the full text of potentially eligible studies. Any controversy was 
resolved by consensus. We made some efforts to communicate the 
authors whenever further information was needed. Data from the 
included studies were extracted independently by these reviewers. 
Data were described and analyzed according to the nature of 
outcomes being assessed which is prevalence. Data on authors, 
study year, region of study, study design and sample size, risk 
estimates and corresponding 95% CI and covariates adjusted in 
the statistical analysis. were extracted using Microsoft excel. The 
overall prevalence of discordance was also extracted from each 
included study. 

Study Sources
•	 Google scholars
•	 Medline 
•	 hennery 
•	 Pub Med

Quality Assessment
Quality assessments were performed independently by the 
investigators (Mihretie Gedfew and Melaku Desta) using the 
systematic articles were assessed for quality score using Newcastle-
Ottawa Scale adapted for cross-sectional studies quality assessment 
tool, with a score of  ≥5 out of 10 considered as high quality score. 
The reviewers compared quality appraisal scores and resolved 
any disagreements before calculating the final appraisal score. All 
included studies were of high quality score.

Statistical Analysis
The data were pooled multivariable adjusted risk estimates where 
such estimates were reported. If adjusted analysis was unavailable, 
unadjusted estimate was pooled. The ORs were considered as a 
common measure of the association between prevalence of HIV 
Sero discordance and the countries in which the individual studies 
were conducted, and both hazard ratio (HRs) and relative risks 
(RRs) were considered equivalent to ORs, because the ORs and 
RRs provide similar estimates of risk when the outcome is rare. 
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One study consisting of two separate cohorts was considered as 
two independent studies. 

When appropriate, a fixed-effects model or random-effects model 
was used. The ORs were pooled using the fixed-effects model if no 
heterogeneity was detected, or the random-effects model was used 
otherwise, and the weights were equal to the inverse variance of 
each study’s effect estimation.

Subgroup analyzes and sensitivity analyzes were conducted to 
investigate potential heterogeneity across studies, and Meta-analysis 
(using STATA ‘metareg’ command) tested the differences between 
subgroups. Priori hypotheses were formed to explore interactions 
between subgroups to explain inconsistency between studies in the 
direction and magnitude of associations. The Altman and Bland 
method was used to test the subgroup effect hypotheses that involve 
an interaction test with a 0.05 predetermined two-tailed α. For 
each study, a leave-one-out analysis was performed to examine 
the magnitude of influence on pooled ORs of each study. With 
visual inspection of the funnel plot, Begg correlation test and Egger 
linear regression test, potential publishing bias was evaluated. The 
nonparametric trim-and-fill method used by Duval and Tweedie 
has been used to adjust potential publishing bias. With STATA 14, 
all statistical analyzes were conducted and all tests were two-sided 
with a meaning level of 0.05.

Results
Study Selection
About 61 published articles and 1 unpublished study were found in 
the review. Then we removed 17 duplicate records and excluded 27 
records by title and abstract after screening. A total of 18 full-text 
articles were screened for eligibility. Finally, 10 articles were selected 
for systematic review and meta-analysis and the rest 8 articles were 
excluded by eligibility criteria

Characteristics of Included Studies 
Six cross-sectional studies, two cohort studies, one case control 
study and one clinical trial were included in this review [16,24-30]. 
All the articles included were published studies and the sample size 
ranged from a minimum of 154 studies conducted in Ethiopia to a 
maximum of 2589 studies conducted in sub-Saharan Africa [24,30]. 
The final review included a total of 16,296 participants. The studies 
were carried out in different countries in Africa between 2003 and 
2015. Three studies have been conducted in Ethiopia from selected 
articles three studies in South Africa, two studies in Uganda, three 
studies in Nigeria, Tanzania and SSA, one in each country  [16,18,24-
30] (Figure 1).

Figure 1: Flow diagram of the studies included in the meta-analysis 
of the prevalence of HIV sero- discordance among couples in sub 
Saharan Africa, 2019

One of the studies included using simple random sampling techniques, three of them using consecutive sampling techniques, and the 
remaining studies did not indicate their sampling techniques. The maximum and minimum response rate was approximately 100% and 
95%, while the response rate was not specified in six studies (Table 1).
Table 1: Summary of Included Studies regarding prevalence of HIV sero-discordance among couples in sub Saharan Africa, 2019
Author year of 

publication
country study 

design
study population 

(residence)
duration
follow-up

sample
size

cases response
rate

pr CI

Ermias 
Habte, MD

2015 Ethiopia case–
control

398 199 100% .084 95%

Girma 
Temam

2012 Ethiopia cross-
sectional

VCT clients 396 26 99% .065 95%

Moges
Tadesse

2014 Ethiopia cross
sectional

VCT clients 154 9 99% .03 95%

Willy A.
Were

2006 Uganda cross
sectional

VCT clients 2373 1021 99% .43 95%

Mark N.
Lurie

2003 South
Africa

cross-
sectional

couples 168 35 100% .21 95%

Jairam R 2008 SSA clinical
trial

couples 2007-2008 2589 1269 100% .49 95%

Samuel
Biraro

1013 Uganda Cohort couples 1989 -2007 2465 9 100% .105 95%

Innocent
AO Ujah

2015 Nigeria Cohort couples 2004-2013 4435 1379 100% .668 95%

David Paul 
Ngilangwa,1,2

2015 northern 
Tanzania

cross-
sectional

couples 1,333 220 100% .16 95%
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William Kilembe 2015 South Africa cross- sectional couples
1,814 268 95% .295 95%

TThe final pooled Meta-analysis showed a statistically significant prevalence of HIV sero-discordance with a p-value of 0.001 (Figure 2).

Figure 2: The final pooled meta-analysis showed that the prevalence of HIV Sero-discordance is statistically significant with a p-value 
of 0.001

Publication Bias
Funnel plot asymmetry has been used to check for publishing bias. The result of the funnel plot showed that the distribution of articles was 
high asymmetrical. To confirm this asymmetry, the tests conducted by Egger and Begg were used to check for publishing bias (Table 2). 

Table 2: PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015checklist: recommended 
items to address in a systematic review protocol* 

Section and topic Item 
No

Checklist item Page number

ADMINISTRATIVE INFORMATION
Title:
Identification 1a Identify the report as a protocol of a systematic review Page I
Update 1b If the protocol is for an update of a previous systematic review, identify as such Not applicable
Registration 2 If registered, provide the name of the registry (such as PROSPERO) and 

registration number
Not applicable

Authors:
Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; 

provide physical mailing address of corresponding author
Page 1

Contributions 3b Describe contributions of protocol authors and identify the guarantor of the 
review

Page 11

Amendments 4 If the protocol represents an amendment of a previously completed or published 
protocol, identify as such and list changes; otherwise, state plan for documenting 
important protocol amendments

Not Applicable

Support:
Sources 5a Indicate sources of financial or other support for the review Not Applicable
Sponsor 5b Provide name for the review funder and/or sponsor Not Applicable
Role of sponsor or funder 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing 

the protocol
Not Applicable

INTRODUCTION
Rationale 6 Describe the rationale for the review in the context of what is already known Page 4
Objectives 7 Provide an explicit statement of the question(s) the review will address with 

reference to participants, interventions, comparators, and outcomes (PICO/
PECO)

Page 3, 4 &5

METHODS
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Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time 
frame) and report characteristics (such as years considered, language, publication 
status) to be used as criteria for eligibility for the review

Page 4&5

Information sources 9 Describe all intended information sources (such as electronic databases, contact 
with study authors, trial registers or other grey literature sources) with planned 
dates of coverage

Page 5

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, 
including planned limits, such that it could be repeated

Not applicable

Study records:
  Data management 11a Describe the mechanism(s) that will be used to manage records and data 

throughout the review
Page 4-6

  Selection process 11b State the process that will be used for selecting studies (such as two independent 
reviewers) through each phase of the review (that is, screening, eligibility and 
inclusion in meta-analysis)

Page 5

  Data collection process 11c Describe planned method of extracting data from reports (such as piloting forms, 
done independently, in duplicate), any processes for obtaining and confirming 
data from investigators

Page 7

Data items 12 List and define all variables for which data will be sought (such as PICO items, 
funding sources), any pre-planned data assumptions and simplifications

Page 10

Outcomes and prioritization 13 List and define all outcomes for which data will be sought, including prioritization 
of main and additional outcomes, with rationale

Page 4

Risk of bias in individual studies 14 Describe anticipated methods for assessing risk of bias of individual studies, 
including whether this will be done at the outcome or study level, or both; state 
how this information will be used in data synthesis

Page 6

Data synthesis 15a Describe criteria under which study data will be quantitatively synthesized Page 6 & 7
15b If data are appropriate for quantitative synthesis, describe planned summary 

measures, methods of handling data and methods of combining data from studies, 
including any planned exploration of consistency (such as I2, Kendall’s τ)

Page 6 & 7

15c Describe any proposed additional analyses (such as sensitivity or subgroup 
analyses, meta-regression)

Page 7 & 8

15d If quantitative synthesis is not appropriate, describe the type of summary planned
Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across 

studies, selective reporting within studies)
Page 7

Confidence in cumulative evidence 17 Describe how the strength of the body of evidence will be assessed (such as 
GRADE)

Page 9

*It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when 
available) for important clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for 
PRISMA-P (including checklist) is held by the PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.

Egger’s and Begg’s results showed that there was no statistically significant bias in publishing (p=0.423) (Figure 3).

Figur 3: Funnel plot with 95% confidence limit of the pooled meta-analysis of the prevalence of HIV sero discordance, 2019
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Subgroup Analysis
In this Meta-analysis, Meta-analysis subgroup was evaluated based 
on the country of study. The Meta-analysis of the Subgroup showed 
that the prevalence of HIV discordance was not associated with the 
country of the study in Ethiopia. OR: 20.72 (95% CI = -2.71,44.15)  
but the prevalence of HIV discordance was  associated with the 
country in which the study was conducted like, Uganda  OR: 43 
(95% CI = 41,45), South Africa OR: 18 (95% CI=13.25,22.84), 
sub-Saharan Africa OR: 49 (95% CI=47,50.9), Nigeria OR: 31 
(CI=29.73,32.46),Tanzania OR: 16.5(CI=14.5,18.5)  respectively 
[16,18,26-28,32,]. The lowest association OR: 16.5 (CI= 14.5,18.5) 
was observed in Tanzania (Figure 4).

Figure 4: Sub-group analysis of the pooled meta-analysis of the 
prevalence of HIV Sero- discordance with the countries that the 
individual study conducted, 2019.

Discussion
The present Meta-analysis was carried out to determine the 
prevalence of HIV discordance in high HIV burden African countries. 
Existing evidence based on data from 10 included studies with 16296 
participants in the study showed a 23.52% point prevalence of HIV 
discordance in African countries (CI=10.88,36.16). For the lowest 
and highest prevalence respectively in the sub-group analysis bay 
countries, the researchers observed significantly higher variation 
in the prevalence of discordance across different African countries 
16.5% in northern Tanzania and 49% in SSA.

The result of this finding was greater than the studies conducted in 
Ethiopia ( 6.5% in Addis Ababa, 3% in Dilla, 8.4% in  Jimma  in the 
southern Ethiopia), 16% in northern Tanzania and 10.5 in Uganda 
[16,24,25,29,31]. This discrepancy might be due to the difference in 
the study population as those studies were conducted on the public 
VCT centers in which only volunteers were recruited. Including 
only volunteers groups might be under estimate the prevalence of 
Sero discordance since most of the participants might have good 
awareness about the HIV/AIDS, its ways of transmission and self-
care behaviors for HIV. As a result, the result of this systematic 
review might be low.  The other possible justification might be 
because of the study design difference in Jimma, Dilla (Cross-
sectional study design), Addis Ababa (case control study design), 
Uganda (cohort study design) and Tanzania (Cross-sectional study 
design was used) this may under-estimate the result of the study in 
those countries (Ethiopia, Tanzania and Uganda). These variations in 
prevalence also might be due to the, sample size, sampling models, 
socio-demographic and lifestyle, and  knowledge difference of Sero 
discordance towards the risk behavior in Africa in the those countries 

across the reviewed articles. As a result of having poor knowledge 
towards the risk behaviors HIV transmission the negative spouse 
will have a high chance to acquire the virus and the couples become 
sero concordant instead of staying HIV discordance.   

To the contrary this  study finding was less than the studies in Africa 
on the Regional Differences in Prevalence of HIV-1 Discordance in 
Africa and Enrollment of HIV-1 Discordant Couples into an HIV-1 
Prevention Trial which is 49% , south Africa which is 29.5%  and 
southwest Nigeria which is 66.8% on discordance and associated 
factors and Uganda [18,28,30,32]. This discrepancy might be due 
to the difference in the study population in which the Partners with 
HSV-2 was designed to assess the impact of HSV2 suppression with 
acyclovir (400 milligrams orally, twice daily) in the treatment group 
and with placebo in the control groups in the study in African regions. 
As a result of this HSV co infection management in the treatment 
group might be reduced the transmission of HIV from positive to 
negative couples and the prevalence of being sero discordant might 
be increased, so this may over-estimate the result of those studies.

The other possible justification might be the difference in the study 
design (clinical trial was used in those studies above). Similarly the 
other possible justification for the study in southwest Nigeria and 
south Africa might be because of  the study population difference 
(only pregnant mothers were recruited in Nigeria and couples in 
south Africa) and the study design difference (cohort study design 
was used). On the other hand this study was in line with the cross-
sectional stud in South Africa which is 21% [26].

Conclusion
In this study, the overall prevalence of HIV Sero discordance was 
varying among different African countries and the pooled result 
(prevalence) was high in magnitude.

Limitations
The inclusion of studies published only in English may compromise 
representativeness (language bias). Incapability to reliable 
differentiate between HIV-I and HIV -II as well because of 
variability across each country we did not explore factors affecting 
the prevalence of HIV Discordance.
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