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Abstract

Background

The risky sexual behavior of people living with HIV/AIDS (PLWHA) may impose a risk of
transmitting the disease to their partners and increase Human Immunodeficiency Virus
(HIV) co-infection. This systematic review and meta-analysis aimed to determine the pooled
prevalence of risky sexual behavior and associated factors among PLWHA receiving [Anti-
retroviral Therapy (ART)] in Ethiopia.

Methods

To identify both published and unpublished research articles, systematic searches were per-
formed in PubMed, HINARI, Medline, Science Direct, and Google Scholar databases. The
review was carried out following the Preferred Reporting ltems for Systematic reviews and
Meta-Analyses (PRISMA) guideline. Cross-sectional studies reporting the prevalence of risky
sexual practice and its associated factors among PLWHA receiving ART in Ethiopia were
included. Two authors independently extracted all necessary data using a standardized data
extraction format prepared in Microsoft Excel and exported to STATA version 14 statistical soft-
ware for further analyses. The Cochrane Q test statistics and I test were used to assess the
heterogeneity of the studies. Since the included studies exhibited considerable heterogeneity,
the random-effects meta-analysis model was computed to estimate the pooled prevalence of
risky sexual practice which was determined by dividing the total number of PLWHA with risky
sexual practice practices by the total number of PLWHA on ART in the study and multiplied by
100. Furthermore, pooled odds ratio (OR) with 95% confidence interval (Cl) was determined
for the association between determinant factors and risky sexual practice.

Result

In this study, 2351 articles were identified from different databases, and fifteen articles were
selected for final systematic review and meta-analysis. In Ethiopia, the pooled prevalence of
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risky sexual practices was 43.56% (95% confidence interval (Cl):35.51, 51.62). Discussion
about safe sex with sexual partner/s [AOR = 0.26, 95% CI: 0.08, 0.92] and having multiple
sexual partners [AOR = 1.90, 95% CI: 0.53, 6.84] were factors significantly associated with
risky sexual practice in Ethiopia.

Conclusion

A significant proportion of respondents engaged in risky sexual practices. Multiple sexual
partners and a lack of discussion about safe sex are linked to a higher prevalence of the
risky sexual practice in Ethiopia. It is critical to raise awareness about safe sexual practices
during health education and counselling services and to encourage clients to freely discuss
safer sex practices with their sexual partner/s at their antiretroviral therapy (ART) appoint-
ments as part of their follow-up care.

Protocol registration

The protocol for this systematic review and meta-analysis was registered at PROSPERO
(record ID = CRD42021274600, 25 September 2021).

Introduction

Human Immunodeficiency Virus/ Acquired Immunodeficiency Syndrome(HIV/AIDS) is a
major public health threat [1]. Globally, there are 37.7 million people were living with HIV, 1.5
million new cases, and 680 000 deaths due to AIDS-related illnesses, were reported yearly.
Besides, around 27.5 million people had access to Antiretroviral Therapy (ART) [2]. Even
though HIV prevalence is decreasing on a global scale, the majority of people with HIV were
found in low- and middle-income countries. In 2020, over two-thirds of whom (25.4 million)
were found in the World Health Organization (WHO) African Region [2]. Even though
detailed research on the total economic cost of HIV/AIDS has not been conducted in the Afri-
can region, studies conducted in other countries have found that HIV/AIDS has a statistically
significant impact on Gross Domestic Product (GDP) [3, 4]. Moreover, it is heavily reliant on
foreign donor aid to combat HIV issues in Sub-Saharan African countries [3].

In Ethiopia, 690,000 people were living with HIV in 2018, with an HIV prevalence of 1%.
Besides, approximately 23,000 people were newly infected with HIV, and 11,000 died due to
HIV/AIDS-related illness [5]. The HIV/AIDS epidemic in Ethiopia varies according to geo-
graphical location. The disease is seven times more prevalent in cities than in rural areas of the
country. HIV/AIDS prevalence is greater than 1% in seven of the nine regional states and two
city administrations. Gambela had the highest (4.8%) HIV/AIDS prevalence, followed by
Addis Ababa (3.4%), Dire Dawa (2.5%), and Harari (2.4%) regional state [6].

The advancement of ART services has turned HIV/AIDS into a chronic illness that can be
managed and has reduced HIV/AIDS morbidity and death. As a result, the majority of people
on ART improve their physical condition and feel better. Individuals’ sexual desire and unpro-
tected sexual practice may grow as a result of this enhancement [7, 8].

Risky sexual behavior in PLWHA includes having sex with multiple partners, using con-
doms irregularly, sharing needles and syringes for injecting medication, and having sex with
partners who do not know (expose) their HIV status. PLWHA’s sexual risk behavior may
threaten its partners with HIV or other Sexual Transmitted Infections (STIs). Such conduct
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can also lead to co-infection among HIV-infected individuals already [9]. Some studies have
found that risky sexual behavior decreases after the start of ART, which could be attributed to
serious counseling. However, many studies have found that risky sexual behavior increased
after ART, which leads to worsening health outcomes, the harboring and spread of drug-resis-
tant strains, posing a significant public threat, and increasing the risk of acquiring a sexually
transmitted infection (8, 10-12].

The prevalence of risky sexual practices varies by country, ranging from 23% to 58% [8, 11,
13]. In Ethiopia, the risky sexual practices among PLWHA receiving ART ranged from 22% to
79.8% [7, 14-24], with the most prevalent factors associated with risk sexual practice being a
lack of discussion about safe sex with their partner/s, an unknown partner’s serostatus, and
having multiple sexual partners [16-18, 22, 24, 25].

Even though we discovered a remarkable variation in the prevalence of risky sexual practice
among Ethiopian studies, methodological flaws associated with the measurement and signifi-
cant inconsistency across the findings were observed. To the best of our knowledge, no previ-
ous systematic review and meta-analysis studies on the prevalence and associated factors of
risky sexual behavior among PLWHA receiving ART were performed in Ethiopia. This had a
significant impact for policy makers, program planners, and health service providers in the
generation and dissemination of evidence-based information which necessitates designing and
implementing appropriate interventions. Therefore, the objective of this systematic review and
meta-analysis was to determine the pooled prevalence of risky sexual practices and associated
factors among PLWHA receiving ART in Ethiopia.

Methods and materials
Protocol and registration

Study inclusion criteria and analysis were done according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis statement (The PRISMA 2020) guidelines [26]. The
protocol for this systematic review and meta-analysis was registered at PROSPERO (record
ID = CRD42021274600, 25 September 2021).

Search strategy

To identify both published and unpublished research articles, systematic searches were per-
formed on PubMed, HINARI, Medline, science direct, Google Scholar databases (Table 1),
and Gray literature of observational studies were searched through the review of reference lists
check and input of content experts. In addition, the Addis Ababa Digital Library was searched
for unpublished papers relevant to this systematic review and meta-analysis. There were no
restrictions imposed based on the year of publication. Endnote X7 software was used to
retrieve and manage studies identified by our search strategy, as well as to remove duplicates.
The literature search was carried out between the 5th of August and the 2nd of September and
all papers published until the 2nd of September, 2021 were taken into account. The following
search terms were used to find all relevant studies in the search databases: magnitude) OR
prevalence) OR proportion) AND risky sexual practice) OR unsafe sex practice) OR Unpro-
tected sexual practices) OR inconsistent condom use) OR no condom use) AND associated
factors) OR risk factors) OR predictors) OR determinants) AND peoples living with HIV/
AIDS) OR PLWHA) AND antiretroviral therapy) OR ART) OR highly active antiretroviral
therapy) OR HAART) AND Ethiopia. We also viewed Science Direct and Medline using data-
base-specific subject headings associated with the above keywords used in PubMed. The search
terms were used both separately and in combination, using Boolean operators such as "OR"
and "AND".
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Table 1. Illustration depicting search results for the MEDLINE/ PubMed, Google Scholar, and other sources to
determine the pooled prevalence of risky sexual practice and associated factors among PLWHA receiving (Antire-
troviral Therapy) ART.

Databases Searching key terms Number
of articles
Google scholar "prevalence" or "magnitude” and " 921

risky sexual practice"” or "

inconsistent condom use " and "determinants”
or "associated

factors" and "people living with HIV/AIDS" and
"antiretroviral

therapy" and “Ethiopia”

MEDLINE/ PubMed ("epidemiology”[Subheading] 1137
OR “epidemiology”
[All Fields] OR “prevalence"[All Fields]
OR "prevalence"[Mesh Terms]) AND "risky
sexual
practice"[All Fields] OR " unsafe sex
practice "[MeSH Terms] OR "Unprotected
sexual practices "[All Fields]) OR "inconsistent
condom use"
[All Fields]OR no condom use"
[AllFields]) AND "associated factors"
[All Fields] OR "risk factors"
[MeSH Terms] OR "determinants”
[All Fields] AND "People living
with HIV/AIDS"[All Fields] AND PLWHA"
[MeshTerms]
AND"antiretroviral therapy"[All Fields]
OR " ART "[All Fields] OR"
highly active antiretroviral therapy"
[All Fields] OR" HAART"[All Fields]
AND ("Ethiopia“"[MeSH Terms] OR
"Ethiopia"[All Fields])

Other databases (sources) "prevalence"” or "magnitude” and "risky sexual 293
practice” or "inconsistent condom use " and
"determinants" or "associated factors" and
"people living with HIV/AIDS" and
"antiretroviral therapy" and “Ethiopia”

Total retrieved articles 2351

Full articles included in the systematic review and 15
meta-analysis

https://doi.org/10.1371/journal.pone.0266884.t001

Eligibility criteria

Two authors (HEH and ZA) independently screened the selected studies using their titles and
abstracts for relevance to the review objective, and then retrieved the full text for further assess-
ment. Disagreements were discussed during a consensus meeting with other reviewers (AWK
and MM) for final selection of studies to be included in the systematic review and meta-analy-
sis. Only studies conducted in Ethiopia, studies conducted on people living with HIV/AIDS
received antiretroviral therapy, both published and unpublished, all observational study
designs (i.e., cross-sectional, case-control and cohort) reporting the prevalence of the risky sex-
ual practice and its associated factors, and reported in English language were included for this
meta-analysis. However, studies that did not show clear data regarding the risky sexual prac-
tice, studies conducted on newly diagnosed HIV- positive individuals, articles without full-
text (the exclusion of these articles is due to the inability to assess the quality of articles in the
absence of full text., qualitative studies, editorials, and commentaries were excluded.
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Data extraction process

Two authors (HEH and ZA) independently extracted all the necessary data from the primary
articles. The data were extracted using a standardized data extraction format prepared in
Microsoft Excel in the form of summary table. Data extraction from each abstract and/or full
text of the article considered eligible, information for the first outcome includes the titles, first
author’s name, region, study area, publication year, study design, study setting, sample size,
response rate, and the number of PLWHA with risky sexual practice with a 95% CI were
recorded. For the second outcome (associated factors), data were retrieved in the form of two-
by-two tables, and the log odds ratio for each factor was calculated based on the findings of the
primary studies. The reviewers resolve disagreements through debate, and if they are unable to
reach an agreement, other reviewers are consulted, and the disagreement is addressed by the
full-text evaluation. When articles did not have adequate data, corresponding authors of the
research articles were contacted using their email. HEH has been in charge of the entire data
extraction and synthesis process.

Outcome measurement

This review considered two main outcomes:—the first outcome was to determine the pooled
prevalence of risky sexual practice among PLWHA receiving ART in Ethiopia which was
determined as the total number of PLWHA with risky sexual practice divided by the total
number of PLWHA on ART in the study and multiplied by 100. The second outcome was to
determine factors associated with risky sexual practice), and the pooled odds ratios (OR) were
computed by constructing two-by-two tables using the frequencies from primary studies for
all associated factors.

Operational definition

Risky sexual practice. In this review “risky sexual practice” mean that those articles
reported risky sexual practice as non-use, inconsistent use, or inappropriate use of condom
during sexual intercourse with either HIV-negative, positive or unknown sero-status partners
before the data collection period.

Quality assessment

The Newcastle-Ottawa Scale for cross-sectional studies quality assessment was adapted to assess
the quality of included studies in this systematic review and meta-analysis [27]. Two authors
(HEH & ZA) independently assessed the quality of the included studies. The problem of subjec-
tivities between the two authors was solved through discussion and with the involvement of other
authors (MM & AWK). The quality and eligibility of the screened articles were assessed using
ten-star scores under four major categories; category I: Selection (5 stars):- Representativeness of
the sample (1star), sampling technique (1point), response rate (1 star), and ascertainment of expo-
sure (2 stars); category II: Comparability (2 stars):- confounding controlled (data/ results
adjusted for relevant predictors/risk factors/confounders (2 stars); category III: Outcome (3
stars):- Assessment of outcome (2 stars) and statistical tests (1stars). Finally, articles with a score
of > 6 out of 10 were considered high quality and included in the Meta-analysis.

Data analysis

A Microsoft Excel spread sheet was used to extract the required data, which was then exported
into STATA/SE version-14 statistical software for analysis. The I” test statistic was used to
determine the amount of heterogeneity between studies, which describes the percentage of
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total variation between studies that is due to heterogeneity rather than chance. An I? statistic
value of 25, 50, or 75% was used to indicate low, moderate, or high heterogeneity, respectively
[28] and the presence of heterogeneity among reported prevalence was confirmed using
Cochran’s Q test and P < 0.10 indicates statistically significant heterogeneity [29, 30]. As I” sta-
tistic showed there is significant heterogeneity between studies (I* = 98.1%, p <0.001), the
pooled prevalence of risky sexual practice was determined using a random effect model. The
random effect model is more conservative than the fixed effect model because it accounts for
any heterogeneity in the meta-analysis. Subgroup analysis by publication year, sample size,
and region of the study were done to decrease the random variations among the point esti-
mates of original articles. Besides, for at least 10 included studies in the meta-analysis, the
Egger weighted regression and Begg rank correlation test methods were used to statistically
assess publication bias (two sided P-value of < 0.05 was considered suggestive of statistically
significant publication bias) and the forest plot was also used to graphically (visually) represent
the presence of heterogeneity [31]. For the second outcome, pooled odds ratios (OR) with 95
percent confidence intervals (CI) for each factor were used to determine the relationship
between risky sexual practice and its factors. Furthermore, Sensitivity analysis was used to see
how a single study affected the overall estimate. Finally, tables and forest plots were employed
to descriptively summarize the selected articles and findings.

Results
Study selection and identification

A total of 2351 articles were found by searching the electronic databases (PubMed, HINARI,
Medline EMBASE, and Google Scholar) and other sources. 1635 articles were removed due to
duplication, 680 articles were removed after reading their titles and abstracts because they
were irrelevant to this review, and 21 papers were removed due to unclear results and a lack of
full text. Finally, 15 articles were included in this systematic review and meta-analysis, as
shown in the PRISMA flow diagram (Fig 1).

Characteristics of included studies

In this review, 15 relevant articles were included. The included studies were conducted
between 2011 and 2021. All the included articles were utilized a cross-sectional study design
and conducted at health institutions. Generally, a total number of 6913 participants 18 years
and older were included for the current Meta—analysis. The lowest and highest sample sizes
were 230 and 677, respectively [32, 33]. A minimum of (21.1%) and a maximum of (79.8%)
prevalence of risky sexual practice were reported from the studies conducted in the Ahmara
and Gambela region of Ethiopia, respectively [18, 34]. Six regions and one city administration
(Addis Ababa) were represented for this review. Three from the Oromia region [7, 17, 25],
four from Addis Ababa city administration [19, 22, 23, 33], three from South National and
Nationalities of People’s Region (SNNPR) [16, 21, 24], four from Ambhara region [14, 15, 32,
34] and one from Gambela region [19]. No studies were reviewed from Afar, Benishangul
Gumez, and Harari and Tigray Regional states of Ethiopia. In terms of response rate, almost
all studies had a high response rate (>91%), which may be due in part to the use of inter-
viewer-administered questionnaires to collect data (Table 2).

Quality of included study

We discovered that all of the included studies had reliable methodological quality during our
quality assessment (NOS score ranges between 6 and 10 out of a total 10-point NOS score).
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Fig 1. PRISMA flow diagram which shows the selection of articles for systematic review and meta-analysis.

https://doi.org/10.1371/journal.pone.0266884.9001
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Table 2. Characteristics of the included studies in meta-analysis based on publication year, region, sample size,
response rate, and prevalence of the risky sexual practice in Ethiopia, 2021 (n = 15).

Authors Publication |Region Study area Sample Response | Prevalence
Year Size rate (95% CI)
Abebo et al. [24] 2019 SNNPR Arba Minch town 513 100% 52 (47.68,56.32)
Ali et al. [15] 2019 Amhara | Koladiba Health 394 91% 44.2 (39.06,46.34)
Center
Anore etal. [16] 2021 SNNPR | Kembata Tembaro 535 91% 40.9 (36.73,45.07)
Zone
Balis et al. [7] 2020 Oromia West Wollega Zone 432 97.70% 56.9 (52.18,61.62)
Demissie et al. 2015 Addis Addis Ababa 376 100% 30.4 (25.75,35.05)
(19] Ababa (health centers)
Dessie et al. [22] 2011 Addis Addis Ababa 601 100% 36.9 (33.04,40.76)
Ababa (hospital)
Engdashet et al. 2014 Oromia Debrezeit Town 667 100% 22.2(19.05,25.35)
[17]
Geleta et al. [33] 2020 Addis Addis Ababa 677 100% | 54.8 (51.0,58.55)
Ababa ( health centres)
Molla et al. [14] 2017 Ahmara | Gondar University 518 99% 38 (33.80,42.20)
Referral hospital
Mosisa et al. [25] 2018 Oromia Nekemte Referral 337 100% 32.9(27.88,38.92)
hospital
Shewamene et al. 2015 Ambhara | University of Gondar | 317 100% 21.1(16.61,25.59)
[34] Hospital
Tadesse et al. [23] 2019 Addis Addis Ababa 562 100% 39.1 (35.07,43.13)
Ababa (hospital and
health canter)
Tesfaye et al. [21] 2020 SNNPR Hawassa city 391 92% 48.6 (43.3,53.9)
Wendemagegn 2020 Gambela | Gambela town 360 97.80% | 79.8 (75.61,83.99)
etal. [18]
Yalew et al. [32] 2012 Ambhara | Felege Hiwot Referral | 233 98.7 56 (49.58,62.42)
Hospital

https://doi.org/10.1371/journal.pone.0266884.t002

The level of bias for the studies included in the final analysis was discovered to be moderate to
the near-perfect agreement among investigators.

Prevalence of risky sexual practice among PLWHA on ART

The overall pooled prevalence of the risky sexual practice in Ethiopia was 43.56% [95% CI:
(35.51, 51.62)]. Significant heterogeneity among studies (I = 98.1%, p <0.001) was found,
Due to this reason, the random-effects model was accustomed to estimate the Der Simonian
and Laird overall effect (Fig 2).

Subgroup analysis on the prevalence of the risky sexual practice

We had conducted subgroup analysis by study region, by publication year, and sample size. In
the subgroup analysis, the highest prevalence of risky sexual practice was in South Nation
Nationality Peoples Region (SNNPR) 47.12% (95% CI: 40.26, 53.98) and the lowest prevalence
was observed in the Amhara region 39.69% (95% CI: 26.17, 53.23). We had observed signifi-
cant heterogeneity among studies conducted in SNNPR (I* = 85.4%, P < 0.001) and Amhara
region (I” = 96.7%, P< 0.001). However, a single study conducted in the Gambela region had
the highest prevalence but we can’t consider it because of weak heterogeneity (I* = 0.00). A
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Fig 2. Forest plot revealing the overall pooled prevalence of the risky sexual practice in Ethiopia.

https://doi.org/10.1371/journal.pone.0266884.9002

Subgroup analysis was also conducted by years of publications, in which higher risky sexual
practice was observed among studies published in the year 2017 and above 48.73% (95% CI:
40.22,57.26). The reported heterogeneity was significant for the year 2017 and above (I* =
97.3%, p < 0.001) as well as for the year lower than 2017 (I* = 96.5%, p < 0.001) years. More-
over, a subgroup analysis was also conducted by sample size revealed that the pooled preva-
lence of risky sexual intercourse was higher among studies having a sample size of less than
461, 46.23% (95% CI: 35.50,51,61) as compared to those having a sample size of 461 and above,

40.53% (95% CI: 39.76,49.37) (Table 3).

Table 3. Sub-group analysis of the prevalence of the risky sexual practice in Ethiopia based on random effect

model, 2021 (n = 15).
Variables Included studies
Region Oromia
Ahmara
Addis Ababa
SNNPR
Gambela
publication year | <2017
> 2017 10
Less than 461 8
461 and above |7

https://doi.org/10.1371/journal.pone.0266884.t003

= WA AW

Sample size

Sample Size | Estimates

1,436
1,462
2,216
1,439
360

2,194
4,719
2,840
4,073

Heterogeneity
Prevalence (95% CI) | I? (%), p- value
37.28 (16.54, 58.04) 98.6%, < 0.001
39.69 (26.17, 53.23) 96.7%, < 0.001
40.35 (30.09, 50.61) 96.1%, < 0.001
47.12 (40.26, 53.98) 85.4%, < 0.001
79.18 (75.60, 83.99)
33.11 (22.88, 43.33)
48.74 (40.22, 57.26)
46.23 (35.50,51,61)
40.53 (39.76,49.37)

96.5%, < 0.001
97.3%, < 0.001
98.5%,< 0.001
97.2%,< 0.001
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Fig 3. Funnel plot of publication bias for the pooled prevalence risky sexual practice of people living with HIV/AIDS on highly active
antiretroviral therapy in Ethiopia, 2021.

https://doi.org/10.1371/journal.pone.0266884.9003

Publication bias

To check publication bias among the included studies for the meta-analysis, Egger’s and
Begg’s tests were carried out. Publication bias was not detected according to Egger’s test (B =
14.26, SE = 25.76, P = 0.291) and Begg’s (P = 0.488). Moreover, the shape of funnel plots shows
the asymmetric distribution of the effect estimates (Fig 3).

Publication bias analysis was also conducted for the year 2017 and above, because the num-
ber of studies was at least ten. Therefore, Egger’s (p = 0.587) and Begg’s (p = 0.858) tests
revealed that no publication bias was detected. Furthermore, the shape of funnel plots reveals
the asymmetric distribution of effect estimates (Fig 4).

Sensitivity analysis
We employed a sensitivity analysis to identify the potential source of heterogeneity in the anal-

ysis of the prevalence of the risky sexual practices in Ethiopia. The results of this sensitivity
analysis showed that our findings were robust and not dependent on a single study (Fig 5).

Factors associated with risky sexual practice

Gender, discussion about safe sex with sexual partner/s, number of current partners (s), and
unknown partner’s sero-status (HIV-status) were statistically significant factors for risky sex-
ual practice in Ethiopia from previous primary studies, which we considered in this review.
Three studies [16, 17, 19], were examined in this study to determine the relationship between
risky sexual practices and gender. According to the findings of these three studies, there is no
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Fig 4. Funnel plot of publication bias for studies conducted in 2017 and above on the prevalence of risky sexual behavior among people
living with HIV/AIDS on highly active antiretroviral therapy in Ethiopia, 2021.
statistically significant association between risky sexual practices and gender [AOR = 0.89;
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Fig 6. Forest plot showing the association between gender and risky sexual practice in Ethiopia.

https://doi.org/10.1371/journal.pone.0266884.9006

estimate, the pooled odds of engaging in risky sexual practice among PLWHA who can discuss
safe sex with partner/s were 74% less likely to engage in risky sexual practice than those who
can’t discuss safe sex with partner/s [AOR = 0.26, 95% CI: (0.08, 0.92)]; with statistically signif-
icant heterogeneity between studies (I? = 96.5%, p-value < 0.001) (Fig 7).

Three studies [16, 22, 25] have been evaluated to check the presence of an association
between risky sexual practice and the number of current partners (s). According to the find-
ings of these three studies, there is no statistically significant association between risky sexual
practices and gender [AOR = 1.90; 95%CI: 0.53, 6.84] (Fig 8).

Three primary studies were assessed that showed a significant association between risky
sexual practice and partners sero-status [16, 22, 24]. In our meta-analysis, there was no statisti-
cally significant association between PLWHA and positive sexual partners (AOR = 0.49; 95%
CI: 0.17, 1.35] (Fig 9).

Discussion

In this systematic review and meta-analysis, we explored the prevalence of the risky sexual
practices and their associated factors among PLWHA in Ethiopia.

In this meta-analysis, the pooled prevalence of the risky sexual practice in Ethiopia was
43.56% (95% CI: 35.51%, 51.62%). This finding is consistent with the study conducted in seven
countries of Asian—pacific region reported 43% of PLWHA practiced inconsistent condom
use at sexual intercourse with their regular partner [35], studies conducted in South Africa
were 40.1% and 46.3% for males and women’s, respectively [8], studies conducted in Cameron
and Rwanda reported 35.3% and 38% of PLWHA engage in risky sexual practice or use con-
dom inconsistently, respectively [36, 37].
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Fig 7. Forest plot of the association between discussion about safe sex with partner/s and risky sexual practice in Ethiopia.

https://doi.org/10.1371/journal.pone.0266884.9007

This finding was lower than a study conducted in the USA which reported 49.4% of
PLWHA had unsafe sexual behavior, mainly inconsistent condom [38], in an India study in
which Fifty-eight percentage of PLWHASs were practicing unsafe sex [11], a study conducted
in Wakiso health center IV, Uganda (60.9%) [39] and a Nigerian study (56%) [40]. However,
higher than study conducted in Jamaica, Brazil and Argentina, reported the prevalence of
risky sexual practice or irregular condom use were 25%, 29% and 20%, respectively [41-43],
and a study conducted in the United kingdom (UK) found that 12.8% of participants admitted
to engaging in sexually risky behavior (unprotected sex in the previous 3 months with some-
one who was HIV-negative or of unknown HIV status) [44], and study in Togo (34.6%) [45],
Nigeria (25.2%) [46], Uganda (25.9%) [47], and another a meta-analytic review conducted on
Highly Active Antiretroviral Therapy and sexual risk behavior reported the median risky sex-
ual practice among HAART attendees were 33% [48].

The main reasons for higher prevalence in the study setting might be due to misbelieve
among PLWHA about the cessation of transmission of HIV after starting ART [11]; evidenced
by a meta-analytic review concludes that people’s beliefs about ART and viral load were found
to be associated with increased risk of unprotected sexual intercourse [48], as more and more
people with HIV believe that they live longer and healthier lives because of ART, an increasing
number of sexual transmissions of HIV may arise from these PLWHA, desire for a child, and
lack of self-efficacy in the condom, as well as having less awareness about HIV and believing
that condom usage reduces enjoyment, may be related with an increased risk of unprotected
sexual practice among PLWHA. Moreover, as evidenced by a systematic review and meta-
analysis study on the correlates of unprotected sexual behavior among PLWHA, higher risky
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Fig 8. Forest plot showing the association between risky sexual practice and number of current partner(s) in Ethiopia.
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sexual practice may be associated with alcohol use [49], and non-disclosure to sexual partners

may also result in continued unprotected sexual intercourse [50, 51].

Within the subgroup analysis by region, the South Nation Nationality Peoples Region

(SNNPR) had the highest prevalence of risky sexual practice (47.12%, 95% CI: 40.26, 53.98),
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Fig 9. Forest plot showing the association between risky sexual practice and partner’s sero-status of PLWHA, Ethiopia.
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while the Amhara region had the lowest prevalence (39.69%, 95% CI: 26.17, 53.23). This could
be related to differences in sample size, differences in evaluating risky sexual behavior, and
poor health education for PLWHA during their ART follow-up. In terms of publication year,
research published in 2017 and above had a greater risky sexual practice (48.73%, 95% CI:
40.22, 57.26) than studies published before to 2017 (33.11%, 95% CI: 22.88, 43.33). This could
be attributed to the respondents’ improved health status following the introduction of ART,
increased access to substance abuse/khat chewing, alcohol intake, smoking, the recent expan-
sion of commercial sex workers, and negligence towards HIV prevention practice [52, 53]. As
aresult, experts in charge of illness prevention at this level should focus on PLWHA counsel-
ling, support, and awareness creation through various media such as radio, television, posters,
leaflets, banners, conferences, conducting research, and the like in order to prevent the recent
increase in risky sexual practice.

Males were shown to be less likely than females to participate in risky sexual behavior in
this study. The link, however, was not statistically significant. In contrast, with the study con-
ducted in seven countries of Asian—pacific region [35], a study conducted in Uganda [54] and
Nigeria [46] found a strong link between gender and risky sexual behavior among PLWHA,
with females being more likely to engage in risky sexual behavior. The result might be due to
partner opposition being the most common reason for females not using condoms, poverty
and persistent gender imbalances influence unprotected sexual behavior among women
through a variety of mechanisms, including increased survival sex, low self-esteem, and inade-
quate condom bargaining skills, according to studies [55, 56]. As a result, interventions aimed
towards HIV-infected females on ART may have a major influence on preventing HIV trans-
mission in Ethiopia.

In our meta-analysis, PLWHA who had positive sexual partners were 51% less likely
than those who had unknown/negative sexual partners to engage in risky sexual behavior.
This result were consistent with a study conducted in France, which reported unprotected
sex with a partner of negative or unknown HIV status would be more frequent among
PLWHA [57] and prior studies conducted in South Africa and Nigeria, which found that
mutual disclosure of HIV status was linked to consistent condom use, resulting in less
unsafe sexual interactions [46, 58, 59] and. As a result, it is preferable to provide preven-
tion and treatment programs that focus on encouraging the mutual disclosure of HIV sta-
tus among PLWHA on ARV treatment, such as partner HIV counselling and testing.
Moreover, these findings have implications for the development of interventions to
reduce the risk of HIV transmission in Ethiopia.

The risky sexual practice was higher among PLWHA who had multiple sexual partners
than with a single sexual partner. In line with studies conducted in the Brazil, USA, Viet-
nam, UK, and Nigeria which reported multiple sexual practices strongly related to risky
sexual practice among PLWHA [38, 43, 44, 46, 60]. Therefore, it’s better to create aware-
ness of the effect of sexual practice with multiple partners on HIV transmission risk and
to implement continuous monitoring of the sexual experience of PLWHA during their fol-
low-up visits.

Furthermore, PLWHA who discussion about safe sex with partner/s were 74% less likely to
engage in risky sexual practices than those who had not discussed safe sex with their partner/.
This finding was consistent with the study conducted in India [11]. This could be due to inter-
personal communications regarding HIV transmission prevention, specifically whether sexual
partners have explicitly discussed and agreed on the issue of safer sex. Furthermore, according
to a meta-analytic review, counselling during HIV testing promotes safe discussion among cli-
ents, which leads to a decrease in sexually risky activities [61].
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Limitation of the study

This systematic review and meta-analysis has certain limitations. The study, only looked at the
prevalence; however, because was all the articles included were cross-sectional studies rather
than a longitudinal study, unable to look at the factors that lead to risky behavior. The small
sample size of the selected articles could have potential influence on the pooled estimate, and
they were all written in English. Furthermore, the studies looked at research conducted in a
few Ethiopian regions, which may underrepresent the rest of the country.

Conclusion and recommendation

A large percentage of respondents engaged in risky sexual practices. Multiple sexual partners
and lack of discussion about safe sex are linked to a higher prevalence of the risky sexual prac-
tice, which could lead to re-infection with a new virus strain, other sexually transmitted ill-
nesses, and HIV transmission. It is critical to provide health education and counselling that
focuses on safe sexual practices at their ART appointments as part of their follow-up care.
Besides that, it is preferable to provide them with the necessary information and support in
order for them to adopt and maintain safer sexual practices. Furthermore, communication
with the partner about safe sex should be encouraged, while an emphasis on need- based coun-
selling is required at the programmatic level.

Supporting information

S1 Checklist. PRISMA (Preferred Reporting Items for Systematic review and Meta-Analy-
sis) 2020 checklist: An updated guideline for reporting systematic reviews.
(DOCX)

S1 File. Quality assessment of studies using the modified Newcastle Ottawa scale for cross
sectional studies for systematic review meta-analysis of risky sexual practice and associated
factors among PLWHA receiving ART.

(DOCX)

Acknowledgments

The authors would like to thank Dilla University for their technical assistance and encourage-
ment in carrying out the project by making an online database available. The authors would
also like to thank Mr. Semagn Mekonnen Abate for sharing files and providing support
throughout the manuscript.

Author Contributions

Conceptualization: Habtamu Endashaw Hareru.

Data curation: Habtamu Endashaw Hareru.

Formal analysis: Habtamu Endashaw Hareru, Abdene Weya Kaso, Moges Mareg.
Investigation: Habtamu Endashaw Hareru.

Methodology: Habtamu Endashaw Hareru, Abdene Weya Kaso, Zemachu Ashuro, Moges
Mareg.

Project administration: Habtamu Endashaw Hareru.

Software: Habtamu Endashaw Hareru.

PLOS ONE | https://doi.org/10.1371/journal.pone.0266884  April 14, 2022 16/20


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0266884.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0266884.s002
https://doi.org/10.1371/journal.pone.0266884

PLOS ONE

Risky sexual practice and associated factors

Supervision: Abdene Weya Kaso, Zemachu Ashuro.

Validation: Habtamu Endashaw Hareru, Zemachu Ashuro, Moges Mareg.

Visualization: Habtamu Endashaw Hareru, Zemachu Ashuro, Moges Mareg.

Writing - original draft: Habtamu Endashaw Hareru.

Writing - review & editing: Habtamu Endashaw Hareru, Abdene Weya Kaso, Zemachu

Ashuro, Moges Mareg.

References

1.

10.

1.

12.

13.

14.

15.

16.

Lule F (2020) Global Burden of HIV/AIDS: Prevalence, Pattern and Trends. Handbook of Global
Health: 1-49.

UNAIDS (2020) Global HIV & AIDS statistics—Fact sheet.

Jakovljevic M, Liu Y, Cerda A, Simonyan M, Correia T, et al. (2021) The Global South political economy
of health financing and spending landscape—history and presence. J Med Econ 24: 25-33. https://doi.
org/10.1080/13696998.2021.2007691 PMID: 34866543

Jakovljevic M, Timofeyev Y, Ranabhat CL, Fernandes PO, Teixeira JP, et al. (2020) Real GDP growth
rates and healthcare spending—comparison between the G7 and the EM7 countries. Globalization and
Health 16: 64. https://doi.org/10.1186/s12992-020-00590-3 PMID: 32677998

UNAIDS (2019) Fact Sheet-Latest Statistics on the Status of the AIDS Epidemic, Global HIV Statistics.
Geneva.

FMOH (2018) HIV Prevention in Ethiopia National Road Map 2018-2020. Federal HIV/AIDS Preven-
tion and Control Office. Addis Ababa.

Balis B (2020) Risky Sexual Practice and Associated Factors Among Women Living with HIV/AIDS
Receiving Antiretroviral Therapy at a PMTCT Clinic in Western Oromia, Ethiopia. HIV/AIDS (Auckland,
NZ) 12: 739.

Eisele TP, Mathews C, Chopra M, Brown L, Silvestre E, et al. (2008) High levels of risk behavior among
people living with HIV Initiating and waiting to start antiretroviral therapy in Cape Town South Africa.
AIDS and Behavior 12: 570-577. https://doi.org/10.1007/s10461-007-9279-7 PMID: 17636372

Ofurum IC (2021) Sexual Behaviour, Needs and Concerns Regarding Sexual and Reproductive Health
among Adults Living with HIV in Sub-Saharan Africa-A Systematic Review. Journal of Advances in
Medicine and Medical Research: 113-132.

Kalichman SC, Pellowski J, Turner C (2011) Prevalence of sexually transmitted co-infections in people
living with HIV/AIDS: systematic review with implications for using HIV treatments for prevention. Sexu-
ally transmitted infections 87: 183—190. https://doi.org/10.1136/sti.2010.047514 PMID: 21330572

Mehta KG, Baxi R, Chavda P, Patel S, Mazumdar V (2016) Predictors of unsafe sexual behavior among
people living with human immunodeficiency virus/AIDS attending antiretroviral therapy center in West-
ern India. Indian journal of sexually transmitted diseases and AIDS 37: 21. https://doi.org/10.4103/
0253-7184.176220 PMID: 27190408

Diabaté S, Alary M, Koffi CK (2008) Short-term increase in unsafe sexual behaviour after initiation of
HAART in Cote d’lvoire. Aids 22: 154—156. https://doi.org/10.1097/QAD.0b013e3282f029e8 PMID:
18090406

Zekan S, Novotny TE, Begovac J (2008) Unsafe sexual behavior among HIV-infected patients in Croa-
tia, 2006: prevalence and associated factors. AIDS and Behavior 12: 86-92. https://doi.org/10.1007/
s$10461-007-9261-4 PMID: 17577653

Molla AA, Gelagay AA (2017) Risky sexual practice and associated factors among HIV positive adults
attending anti-retroviral treatment clinic at Gondar University Referral Hospital, Northwest Ethiopia.
PloS one 12: e0174267. https://doi.org/10.1371/journal.pone.0174267 PMID: 28350810

Ali MS, Tesfaye Tegegne E, Kassa Tesemma M, Tesfaye Tegegne K (2019) Consistent condom use
and associated factors among HIV-positive clients on antiretroviral therapy in North West Ethiopian
Health Center, 2016 GC. AIDS research and treatment 2019.

Anore DL, Mengistie B, Geltore TE (2021) Unprotected sexual practices and associated factors among
adult people living with HIV on antiretroviral therapy in public hospitals of Kembata Tembaro Zone,
Southern Ethiopia. The Pan African Medical Journal 38. https://doi.org/10.11604/pam|.2021.38.176.
26105 PMID: 33995783

PLOS ONE | https://doi.org/10.1371/journal.pone.0266884  April 14, 2022 17/20


https://doi.org/10.1080/13696998.2021.2007691
https://doi.org/10.1080/13696998.2021.2007691
http://www.ncbi.nlm.nih.gov/pubmed/34866543
https://doi.org/10.1186/s12992-020-00590-3
http://www.ncbi.nlm.nih.gov/pubmed/32677998
https://doi.org/10.1007/s10461-007-9279-7
http://www.ncbi.nlm.nih.gov/pubmed/17636372
https://doi.org/10.1136/sti.2010.047514
http://www.ncbi.nlm.nih.gov/pubmed/21330572
https://doi.org/10.4103/0253-7184.176220
https://doi.org/10.4103/0253-7184.176220
http://www.ncbi.nlm.nih.gov/pubmed/27190408
https://doi.org/10.1097/QAD.0b013e3282f029e8
http://www.ncbi.nlm.nih.gov/pubmed/18090406
https://doi.org/10.1007/s10461-007-9261-4
https://doi.org/10.1007/s10461-007-9261-4
http://www.ncbi.nlm.nih.gov/pubmed/17577653
https://doi.org/10.1371/journal.pone.0174267
http://www.ncbi.nlm.nih.gov/pubmed/28350810
https://doi.org/10.11604/pamj.2021.38.176.26105
https://doi.org/10.11604/pamj.2021.38.176.26105
http://www.ncbi.nlm.nih.gov/pubmed/33995783
https://doi.org/10.1371/journal.pone.0266884

PLOS ONE

Risky sexual practice and associated factors

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Engedashet E, Worku A, Tesfaye G (2014) Unprotected sexual practice and associated factors among
People Living with HIV at Ante Retroviral Therapy clinics in Debrezeit Town, Ethiopia: a cross sectional
study. Reproductive Health 11: 1-9. https://doi.org/10.1186/1742-4755-11-1 PMID: 24383405

Wondemagegn F, Berkessa T (2020) High level risky sexual behavior among persons living with HIV in
the urban setting of the highest HIV prevalent areas in Ethiopia: Implications for interventions. PloS one
15: €0242701. https://doi.org/10.1371/journal.pone.0242701 PMID: 33237965

Demissie K, Shifera Asfaw LA, Kiros G (2015) Sexual behaviors and associated factors among antire-
troviral treatment attendees in Ethiopia. HIV/AIDS (Auckland, NZ) 7: 183. https://doi.org/10.2147/HIV.
S78300 PMID: 26082664

Assefa N (2011) Sexual behavior and determinants of condom use among HIV/AIDS patients who are
on ART in North Shewa Health facility, 2010/2011: Addis Ababa University.

Tesfaye B, Seifu Y, Tekleselassie B, Ejeso A (2020) The Magnitude and Associated Factors of Consis-
tent Condom Utilization Among ART Users in Hawassa City, Sidama, Ethiopia. HIV/AIDS (Auckland,
NZ) 12:909. https://doi.org/10.2147/HIV.S5280143 PMID: 33364850

Dessie Y, Deresa M (2012) Sexual practices of HIV-positive individuals attending antiretroviral treat-
ment (ART) in Addis Ababa public hospitals: findings from in-depth interview. The Pan African Medical
Journal 13.

Tadesse WB, Gelagay AA (2019) Risky sexual practice and associated factors among HIV positive
adults visiting ART clinics in public hospitals in Addis Ababa city, Ethiopia: a cross sectional study. BMC
Public Health 19: 1-8. https://doi.org/10.1186/s12889-018-6343-3 PMID: 30606151

Abebo ZH, Asfaw MA, Kasahun AB, Belachew AM, Haressa TH, et al. (2019) Unprotected sexual prac-
tice and associated factors among people on anti-retro-viral therapy at public health facilities of Arba
Minch town: Cross-sectional study. Journal of AIDS and HIV Research 11: 52-58.

Mosisa G, Woldemichael K, Ayalew F (2018) Risky sexual behavior and associated factors among anti-
retroviral therapy attendees in Nekemte Referral Hospital, Western Ethiopia: a cross-sectional study.
HIV/AIDS (Auckland, NZ) 10: 125. https://doi.org/10.2147/HIV.S159670 PMID: 30022860

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, et al. (2021) Updating guidance for
reporting systematic reviews: development of the PRISMA 2020 statement. Journal of Clinical Epidemi-
ology 134:103-112. https://doi.org/10.1016/j.jclinepi.2021.02.003 PMID: 33577987

Stang A (2010) Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of
nonrandomized studies in meta-analyses. European journal of epidemiology 25: 603—605. https://doi.
org/10.1007/s10654-010-9491-z PMID: 20652370

Barili F, Parolari A, Kappetein PA, Freemantle N (2018) Statistical Primer: heterogeneity, random-or
fixed-effects model analyses? Interactive cardiovascular and thoracic surgery 27: 317-321. https://doi.
org/10.1093/icvts/ivy 163 PMID: 29868857

Fletcher J (2007) What is heterogeneity and is it important? Bmj 334: 94-96. https://doi.org/10.1136/
bmj.39057.406644.68 PMID: 17218716

Petitti DB (2001) Approaches to heterogeneity in meta-analysis. Statistics in medicine 20: 3625-3633.
https://doi.org/10.1002/sim.1091 PMID: 11746342

Egger M, Smith GD, Schneider M, Minder C (1997) Bias in meta-analysis detected by a simple, graphi-
cal test. Bmj 315: 629-634. https://doi.org/10.1136/bmj.315.7109.629 PMID: 9310563

Yalew E, Zegeye DT, Meseret S (2012) Patterns of condom use and associated factors among adult
HIV positive clients in North Western Ethiopia: a comparative cross sectional study. BMC public health
12: 1-6. https://doi.org/10.1186/1471-2458-12-1 PMID: 22214479

Geleta RH, Tiruneh MA (2020) Condom Utilization and Affecting Factors Among People Living with
HIV/AIDS Attending ART Clinics in Addis Ababa, Ethiopia. HIV/AIDS (Auckland, NZ) 12: 583. https:/
doi.org/10.2147/HIV.S276802 PMID: 33116920

Shewamene Z, Legesse B, Tsega B, Bhagavathula AS, Endale A (2015) Consistent condom use in
HIV/AIDS patients receiving antiretroviral therapy in northwestern Ethiopia: implication to reduce trans-
mission and multiple infections. HIV/AIDS (Auckland, NZ) 7: 119. https://doi.org/10.2147/HIV.S79122
PMID: 25926757

Deuba K, Kohlbrenner V, Koirala S, Ekstrém AM (2018) Condom use behaviour among people living
with HIV: a seven-country community-based participatory research in the Asia-Pacific region. Sexually
transmitted infections 94: 200-205. https://doi.org/10.1136/sextrans-2017-053263 PMID: 29118203

Dia A, Marcellin F, Bonono R-C, Boyer S, Bouhnik A-D, et al. (2010) Prevalence of unsafe sex with
one’s steady partner either HIV-negative or of unknown HIV status and associated determinants in
Cameroon (EVAL ANRS12-116 survey). Sexually transmitted infections 86: 148—154. https://doi.org/
10.1136/sti.2008.035147 PMID: 19837727

PLOS ONE | https://doi.org/10.1371/journal.pone.0266884  April 14, 2022 18/20


https://doi.org/10.1186/1742-4755-11-1
http://www.ncbi.nlm.nih.gov/pubmed/24383405
https://doi.org/10.1371/journal.pone.0242701
http://www.ncbi.nlm.nih.gov/pubmed/33237965
https://doi.org/10.2147/HIV.S78300
https://doi.org/10.2147/HIV.S78300
http://www.ncbi.nlm.nih.gov/pubmed/26082664
https://doi.org/10.2147/HIV.S280143
http://www.ncbi.nlm.nih.gov/pubmed/33364850
https://doi.org/10.1186/s12889-018-6343-3
http://www.ncbi.nlm.nih.gov/pubmed/30606151
https://doi.org/10.2147/HIV.S159670
http://www.ncbi.nlm.nih.gov/pubmed/30022860
https://doi.org/10.1016/j.jclinepi.2021.02.003
http://www.ncbi.nlm.nih.gov/pubmed/33577987
https://doi.org/10.1007/s10654-010-9491-z
https://doi.org/10.1007/s10654-010-9491-z
http://www.ncbi.nlm.nih.gov/pubmed/20652370
https://doi.org/10.1093/icvts/ivy163
https://doi.org/10.1093/icvts/ivy163
http://www.ncbi.nlm.nih.gov/pubmed/29868857
https://doi.org/10.1136/bmj.39057.406644.68
https://doi.org/10.1136/bmj.39057.406644.68
http://www.ncbi.nlm.nih.gov/pubmed/17218716
https://doi.org/10.1002/sim.1091
http://www.ncbi.nlm.nih.gov/pubmed/11746342
https://doi.org/10.1136/bmj.315.7109.629
http://www.ncbi.nlm.nih.gov/pubmed/9310563
https://doi.org/10.1186/1471-2458-12-1
http://www.ncbi.nlm.nih.gov/pubmed/22214479
https://doi.org/10.2147/HIV.S276802
https://doi.org/10.2147/HIV.S276802
http://www.ncbi.nlm.nih.gov/pubmed/33116920
https://doi.org/10.2147/HIV.S79122
http://www.ncbi.nlm.nih.gov/pubmed/25926757
https://doi.org/10.1136/sextrans-2017-053263
http://www.ncbi.nlm.nih.gov/pubmed/29118203
https://doi.org/10.1136/sti.2008.035147
https://doi.org/10.1136/sti.2008.035147
http://www.ncbi.nlm.nih.gov/pubmed/19837727
https://doi.org/10.1371/journal.pone.0266884

PLOS ONE

Risky sexual practice and associated factors

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Kagimbangabo J, Ngomi NN, Marete O (2020) Factors influencing risky sexual behaviours of HIV-
infected people on first-line antiretroviral therapy in Kigeme District Hospital, Rwanda: A cross-sectional
study.

Wondimu A, Molla F, Abrha S, Mohammed J, Demeke B, et al. (2015) Drug use during acute illness in
Tigray Region, northern Ethiopia: a household study. Plos one 10: e0145007. https://doi.org/10.1371/
journal.pone.0145007 PMID: 26658645

CHARLES A (2018) PREVALENCE OF RISKY SEXUAL BEHAVIORS AND ASSOCIATED FACTORS
AMONG HIV POSITIVE ADULTS ON ART AT WAKISO HEALTH CENTRE IV [DISSERTATION].
Uganda: MAKERERE UNIVERSITY. 72 p.

Ikechebelu J, Mbamara S, Joe-lkechebebelu N, Ezenwabachili A (2009) Sexual practices of people liv-
ing with HIV in South Eastern Nigeria. Nigerian Journal of Clinical Practice 12. PMID: 20329684

Ncube B, Ansong J, Daniels K, Campbell-Stennett D, Jolly PE (2017) Sexual risk behavior among HIV-
positive persons in Jamaica. African Health Sciences 17: 32—-38. https://doi.org/10.4314/ahs.v17i1.6
PMID: 29026375

Harding R, Eisenchlas JH, Strauss R, Sherr L, De Lima L, et al. (2013) Sexual risk-taking behaviour
among HIV outpatients in Argentina. AIDS care 25: 1077-1082. https://doi.org/10.1080/09540121.
2012.749336 PMID: 23336212

Reis RK, Melo ES, Fernandes NM, Antonini M, Neves LAdS, et al. (2019) Inconsistent condom use
between serodifferent sexual partnerships to the human immunodeficiency virus. Revista latino-ameri-
cana de enfermagem 27. https://doi.org/10.1590/1518-8345.3059.3222 PMID: 31826163

Harding R, Clucas C, Lampe FC, Norwood S, Date HL, et al. (2012) Behavioral surveillance study: sex-
ual risk taking behaviour in UK HIV outpatient attendees. AIDS and Behavior 16: 1708—1715. https:/
doi.org/10.1007/s10461-011-0023-y PMID: 21850443

Yaya |, Saka B, Landoh DE, Patchali P, Makawa M-S, et al. (2014) Sexual risk behavior among people
living with HIV and AIDS on antiretroviral therapy at the regional hospital of Sokodé, Togo. BMC Public
health 14: 1-6. https://doi.org/10.1186/1471-2458-14-1 PMID: 24383435

Adebayo AM, llesanmi OS, Alele FO (2015) Risky sexual behavior and associated factors among mar-
ried people receiving antiretroviral therapy in a tertiary hospital in Ondo State, Nigeria. Journal of HIV
and Human Reproduction 3: 29.

Bajunirwe F, Bangsberg DR, Sethi AK (2013) Alcohol use and HIV serostatus of partner predict high-
risk sexual behavior among patients receiving antiretroviral therapy in South Western Uganda. BMC
public health 13: 1-7. hitps://doi.org/10.1186/1471-2458-13-1 PMID: 23280303

Crepaz N, Hart TA, Marks G (2004) Highly active antiretroviral therapy and sexual risk behavior: a
meta-analytic review. Jama 292: 224—-236. https://doi.org/10.1001/jama.292.2.224 PMID: 15249572

Shuper PA, Joharchi N, Irving H, Rehm J (2009) Alcohol as a Correlate of Unprotected Sexual Behavior
Among People Living with HIV/AIDS: Review and Meta-Analysis. AIDS and Behavior 13: 1021-1036.
https://doi.org/10.1007/s10461-009-9589-z PMID: 19618261

Goulder PJ, Walker BD (2002) HIV-1 superinfection—a word of caution. Mass Medical Soc. pp. 756—
758. https://doi.org/10.1056/NEJMe020091 PMID: 12213949

Nachega JB, Morroni C, Zuniga JM, Sherer R, Beyrer C, et al. (2012) HIV-Related Stigma, Isolation,
Discrimination, and Serostatus Disclosure: A Global Survey of 2035 HIV-Infected Adults. Journal of the
International Association of Physicians in AIDS Care 11: 172-178. https://doi.org/10.1177/
1545109712436723 PMID: 22431893

Asemahagn MA, Aragaw A, Agumas Y, Molla M, Mulugeta Y, et al. (2018) Perceived risk factors of HIV
infection and ART adherence at Zewditu Memorial hospital, Addis Ababa, Ethiopia: A survey of people
living with HIV/AIDS experiences. Annals of Medical and Health Sciences Research.

Sahilu R, Daba F, Abera H, Meja E. 7.1 Knowledge, Attitude and Practice towards HIV/AIDS and its
Associated Factors among Students of Four Governmental Health Science Colleges in Southern Ethio-
pia; 2018. pp. 171.

Kembabazi A, Bajunirwe F, Hunt PW, Martin JN, Muzoora C, et al. (2013) Disinhibition in risky sexual
behavior in men, but not women, during four years of antiretroviral therapy in rural, southwestern
Uganda. PLoS One 8: e69634. https://doi.org/10.1371/journal.pone.0069634 PMID: 23894514

MacLachlan E, Neema S, Luyirika E, Ssali F, Juncker M, et al. (2009) Women, economic hardship and
the path of survival: HIV/AIDS risk behavior among women receiving HIV/AIDS treatment in Uganda.
AIDS care 21: 355-367. https://doi.org/10.1080/09540120802184121 PMID: 19280411

Krishnan S, Dunbar MS, Minnis AM, Medlin CA, Gerdts CE, et al. (2008) Poverty, gender inequities,
and women'’s risk of human immunodeficiency virus/AIDS. Annals of the New York Academy of Sci-
ences 1136: 101—110. https://doi.org/10.1196/annals.1425.013 PMID: 17954681

PLOS ONE | https://doi.org/10.1371/journal.pone.0266884  April 14, 2022 19/20


https://doi.org/10.1371/journal.pone.0145007
https://doi.org/10.1371/journal.pone.0145007
http://www.ncbi.nlm.nih.gov/pubmed/26658645
http://www.ncbi.nlm.nih.gov/pubmed/20329684
https://doi.org/10.4314/ahs.v17i1.6
http://www.ncbi.nlm.nih.gov/pubmed/29026375
https://doi.org/10.1080/09540121.2012.749336
https://doi.org/10.1080/09540121.2012.749336
http://www.ncbi.nlm.nih.gov/pubmed/23336212
https://doi.org/10.1590/1518-8345.3059.3222
http://www.ncbi.nlm.nih.gov/pubmed/31826163
https://doi.org/10.1007/s10461-011-0023-y
https://doi.org/10.1007/s10461-011-0023-y
http://www.ncbi.nlm.nih.gov/pubmed/21850443
https://doi.org/10.1186/1471-2458-14-1
http://www.ncbi.nlm.nih.gov/pubmed/24383435
https://doi.org/10.1186/1471-2458-13-1
http://www.ncbi.nlm.nih.gov/pubmed/23280303
https://doi.org/10.1001/jama.292.2.224
http://www.ncbi.nlm.nih.gov/pubmed/15249572
https://doi.org/10.1007/s10461-009-9589-z
http://www.ncbi.nlm.nih.gov/pubmed/19618261
https://doi.org/10.1056/NEJMe020091
http://www.ncbi.nlm.nih.gov/pubmed/12213949
https://doi.org/10.1177/1545109712436723
https://doi.org/10.1177/1545109712436723
http://www.ncbi.nlm.nih.gov/pubmed/22431893
https://doi.org/10.1371/journal.pone.0069634
http://www.ncbi.nlm.nih.gov/pubmed/23894514
https://doi.org/10.1080/09540120802184121
http://www.ncbi.nlm.nih.gov/pubmed/19280411
https://doi.org/10.1196/annals.1425.013
http://www.ncbi.nlm.nih.gov/pubmed/17954681
https://doi.org/10.1371/journal.pone.0266884

PLOS ONE

Risky sexual practice and associated factors

57.

58.

59.

60.

61.

Seng R, Rolland M, Beck-Wirth G, Souala F, Deveau C, et al. (2011) Trends in unsafe sex and influence
of viral load among patients followed since primary HIV infection, 2000-2009. Aids 25: 977-988.
https://doi.org/10.1097/QAD.0b013e328345ef12 PMID: 21358375

Booysen FIR, Wouters E, de Walque D, Over M(2017) Mutual HIV status disclosure is associated with
consistent condom use in public sector ART clients in Free State province, South Africa: a short report.
AIDS care 29: 1386—1390. https://doi.org/10.1080/09540121.2017.1290210 PMID: 28278573

Simbayi LC, Kalichman SC, Strebel A, Cloete A, Henda N, et al. (2007) Disclosure of HIV status to sex
partners and sexual risk behaviours among HIV-positive men and women, Cape Town, South Africa.
Sexually transmitted infections 83: 29-34. https://doi.org/10.1136/sti.2006.019893 PMID: 16790562

Thanh DC, Hien NT, Tuan NA, Thang BD, Long NT, et al. (2009) HIV risk behaviours and determinants
among people living with HIV/AIDS in Vietnam. AIDS and Behavior 13: 1151-1159. https://doi.org/10.
1007/s10461-008-9451-8 PMID: 18787940

Weinhardt LS, Carey MP, Johnson BT, Bickham NL (1999) Effects of HIV counseling and testing on
sexual risk behavior: a meta-analytic review of published research, 1985-1997. American journal of
public health 89: 1397-1405. https://doi.org/10.2105/ajph.89.9.1397 PMID: 10474559

PLOS ONE | https://doi.org/10.1371/journal.pone.0266884  April 14, 2022 20/20


https://doi.org/10.1097/QAD.0b013e328345ef12
http://www.ncbi.nlm.nih.gov/pubmed/21358375
https://doi.org/10.1080/09540121.2017.1290210
http://www.ncbi.nlm.nih.gov/pubmed/28278573
https://doi.org/10.1136/sti.2006.019893
http://www.ncbi.nlm.nih.gov/pubmed/16790562
https://doi.org/10.1007/s10461-008-9451-8
https://doi.org/10.1007/s10461-008-9451-8
http://www.ncbi.nlm.nih.gov/pubmed/18787940
https://doi.org/10.2105/ajph.89.9.1397
http://www.ncbi.nlm.nih.gov/pubmed/10474559
https://doi.org/10.1371/journal.pone.0266884

