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Objective: To examine the major determinants of VCT service uptake among adults in SSA.
Methods: Electronic databases were searched to identify eligible English language publications. Reporting of the study selection procedure was done according to PRISMA and the selected articles were also critically appraised.
Results: We found 8 significant determinants of VCT uptake among adults in SSA, such as less physical access [OR (Odds ratio): 0.77 (95% CI (Confidence interval): 0.62–0.96), p < 0.01], older age [OR: 1.36 (95% CI: 1.08–1.73), p < 0.01], higher education level [OR: 1.60 (95% CI: 1.24–2.05), p < 0.01], high knowledge of HIV and VCT awareness [OR: 1.40 (95% CI: 1.03–1.90), p < 0.01], unprotected sexual practices [OR: 1.75 (95% CI: 1.18–2.58), p < 0.01], discussion on HIV among partners and others [OR: 1.76 (95% CI: 1.10–2.81), p < 0.01], other STIs [OR: 1.40 (95% CI: 1.00–1.98), p < 0.01], and divorced/separated [OR: 1.39 (95% CI: 1.12–1.72), p < 0.01].
Conclusion: This study showed that 8 determinants were significantly associated with VCT service uptake in SSA. Thus, HIV interventions and policy initiatives should be tailored to these determinants to ensure scale-up of VCT service uptake in SSA.
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INTRODUCTION
The global spread of the Human Immunodeficiency Virus (HIV) continues to grow, especially among impoverished populations, despite numerous prevention and control programs implemented over the years. The United Nations Program on AIDS/HIV (UNAIDS) reported an exponential rise in HIV prevalence since the scale-up of antiretroviral therapy (ART) [1]. Approximately 2.2 million new HIV cases have been recorded annually for the past 5 years [2–4], with an estimated 36.8 million people living with HIV (PLHIVs) globally by 2017, and nearly 70% of all the persons living with HIV/AIDS worldwide are in Sub-Saharan Africa (SSA) [1].
Despite the growing awareness of HIV and expanded coverage of HIV Voluntary Counselling and Testing (VCT) services in SSA, about 9.4 million HIV infections in the region remain undiagnosed [1, 5]. Demographic Health Survey (DHS-2013) in The Gambia, for example, showed that 67.4% of all confirmed HIV cases were previously untested [6]. Another study conducted in Ethiopia reported that 33% of health professionals have never tested for HIV [7]. In addition, VCT uptake rates remain low in SSA [4, 8], especially among the youth who are also highly engaged in risky sexual behaviors such as unprotected sexual intercourse, having multiple sexual partners, etc. [9–11]. A study in Nigeria showed that participants aged below 21 years had a decreased odds of having tested for HIV and willing to test for HIV [12, 13]. Moreover, factors such as misconceptions of HIV transmission, fear of testing positive and high stigma, etc. continue to affect VCT uptake rates [1, 11, 13]. Therefore, the UNAIDS 95-95-95 goal by 2030 (95% of all HIV-infected persons should be tested; 95% of those tested should be on ART; and, 95% of those on ART should attain viral suppression) is less likely to be accomplished in SSA.
Low VCT uptake implies that more people living with HIV would not know their status, leading to the onward transmission and increased incidence. It also contributes to late-stage HIV diagnosis and initiation of antiretroviral treatment, which leads to the advancement of the disease to Acquired Immunodeficiency Syndrome (AIDS) and possibly death [14], resulting to increased burden on the health system, as well as a huge economic challenge on the patient/family due to the frequent need for medical care. Moreover, the economic burden may affect the labor market and increase the mortality rate of the country. In addition, the underutilization of VCT services provided at the facility level will lead to a waste of resources due to product expiring before use. This also means that more financial resources need to be expended in developing alternative service provision options to reduce the disease burden in the country. Furthermore, this is a specific dilemma for Low-and-middle Income Countries (LMICs) as the countries already have limited resources available for disease prevention and control [15].
VCT forms a cornerstone of HIV prevention as it offers the opportunity for early diagnosis and treatment [7, 16]. VCT has helped to create awareness of HIV status and provides counselling on risk behavior modification. It has also contributed to decrease stigma and has become a first step to accessing care [17, 18]. However, VCT uptake is dependent on awareness of VCT services availability. Therefore healthcare providers are required to create awareness about service availability to their patients. In addition, they are responsible for instigating provider-initiated testing (they have to offer services to patients who may not know their status). Health care providers bear the responsibility to provide adequate pre and post counseling, and confidentiality of HIV test results. Moreover, due to the high stigma associated with HIV, VCT centers should also be strategically situated and designed to ensure the privacy of testers.
Although previous studies have reported several factors that affect VCT service uptake rate in SSA, such as fear of positive test results, HIV associated social stigma, awareness of VCT services and access to VCT service centers, etc. [19, 20], the evidence remains insufficient and conflicting, thus warranting a systematic review and meta-analysis. The meta-analysis study design provides a more precise estimate of the effect size and may enable the resolution of conflicts between studies yielding to conclusive results [21]. Therefore, our study aims to examine the determinants of VCT service uptake in SSA in a systematic review and meta-analysis. We hope that our findings will contribute to the up-scale of VCT service utilization in SSA by providing viable suggestions on the significant determinants of VCT service uptake to improve HIV intervention programs and policy initiatives.
METHODS
Search Strategy
We developed a search strategy to identify studies that reported the determinants of Voluntary Counselling and Testing in Sub-Saharan Africa. We searched electronic databases PubMed, Web of Science, Cochrane library, Google Scholar, Science Direct, EMBASE, and African Journals Online for English language literature using the terms “Voluntary Counselling and Testing,” “determinants,” “predictors,” “barriers,” “facilitators,” “community-based VCT,” “provider-initiated VCT,” “adolescents,” “Adults,” and “Sub-Saharan Africa.” The search was conducted between May and June 2019. The search was restricted for articles published from 2010 to 2019. Furthermore, we reviewed reference lists of original and review articles to search for more studies.
Inclusion and Exclusion Criteria
For inclusion, studies had to fulfill the following criteria: 1) original articles such as cross-sectional studies, case-control, cohort, and experimental studies, 2) assessment of determinants of VCT uptake, including barriers or promoters of VCT uptake, 3) study population is Sub-Saharan Africans, 4) adult or adolescent population. Studies were excluded if: 1) studies were on other HIV testing methods, 2) review articles and letters, 3) articles whose primary population were sex workers, Men having sex with Men (MSM), pregnant women, and 4) lack the relevant effect size estimate [odds ratio (OR)/beta(β), 95%CI, or standard error (SE)]. Sex workers, MSM, and pregnant women were excluded because they are special populations and many studies have been conducted on them.
Screening and Data Extraction
Screening and data extraction was performed by two independent investigators using Endnote reference manager (Endnote, Version 8), upon exclusion of duplicates, and contradictions between the two investigators were discussed with a third investigator to obtain agreement. The two investigators proceeded to extract relevant data such as the first author’s name and year of publication, study design, participants, sample size, urban/rural residence, the country(s) where the study was conducted, determinants of VCT service uptake, and corresponding effect size estimates, barriers to VCT service uptake, percentage of participants who were ever tested for HIV, percentage of participants with high knowledge of HIV and/or awareness of VCT service, and percentage of participants willing to uptake VCT if offered. The investigators verified each other’s data before finally merging the results. The Preferred Reporting Items for Syatematic Reviews and Meta-analyses (PRISMA) guideline for the reporting of systematic reviews and meta-analyses was adhered to in this study.
Quality Assessment
Two investigators evaluated the quality of the eligible studies using the Newcastle - Ottawa Quality Assessment Scale (NOS), a validated checklist for assessing the quality of non-randomized studies included in systematic reviews [22]. It consists of several items distributed between three subscales: selection of study groups; the comparability of the groups; and the ascertainment of either the exposure or outcome of interest for case-control or cohort studies respectively. The stars awarded for each quality item serve as a quick visual assessment.
Meta-Analysis
The predictor variables were summarized into key categories (determinants) with their corresponding effect size estimates (OR (95% CI) in an excel sheet, cross-checked and filtered using excel (Supplementary Table S3). The effect sizes of each study and the corresponding standard error were transformed into their natural logarithms to stabilize the variances and to normalize the distribution. Summary data of the remaining 27 studies were analyzed in R using the “meta-package.” The heterogeneity among studies was quantified by I2-statistic and tau2 [23]. The Dersimonian-Laird random-effects model was reported where heterogeneity was high (I2 > 50%, p ≤ 0.05) [24].
Furthermore, multivariate meta-regression analysis was performed, using the “metareg” function, to assess possible sources of heterogeneity, such as age, sample size, region, location of the study, place of study, publication date, and population type, at a statistical significance level of p ≤ 0.05 (Supplementary File S1). Funnel plot asymmetry was used to detect publication bias, and Egger’s regression test to measure funnel plot asymmetry at a P-value < 0.1 [23] (Figure 2). All statistical analyses were performed using Excel and R (R software version 3.6.1) [25].
RESULTS
Twenty-seven (27) studies fulfilled the inclusion criteria and were included in our meta-analysis. Sixty-two (62) studies were excluded either due to missing information on VCT (other HIV testing methods used), study populations were sex workers, MSM, pregnant women, study populations were non-SSAs, or review articles, etc. Forty (40) articles without the relevant effect size estimates or incorrect effect size estimates were further excluded from the meta-analysis (Figure 1). Eligible articles in this study were published between the years 2012–2019.
[image: Figure 1]FIGURE 1 | Preferred Reporting Items for Syatematic Reviews and Meta-analyses (PRISMA) flowchart reporting the article selection process (Sub-Saharan Africa. 2020).
Supplementary Table S1 summarizes the characteristics of the included studies. Overall, the meta-analysis included 66,498 participants from 13 Sub-Saharan African countries (6 from Ethiopia, 4 from Uganda and South Africa each, 3 from Mozambique and Nigeria each, and 1 or 2 each from Zimbabwe, Zambia, Tanzania, Congo (Brazzaville), Kenya, Ghana, Cameroon, Burkina Faso, and Malawi. Regionally, 18% of studies (n = 5) were from southern Africa followed by East Africa [14% (n = 4)], West Africa [11% (n = 3)], and Central Africa [7.4% (n = 2)]. 55.5% (n = 15) of the studies were population/community based while, 44.4% (n = 12) were institution based (health facility (n = 3), School (n = 7), prison, etc.). In terms of study setting, 51.85% (n = 14) of the studies were undertaken in urban areas, 22% (n = 6) were in rural areas, and 14.81% (n = 4) in both rural and urban areas. Cross-sectional studies comprised the majority, 74.10% (n = 20), of which 7.4% were national surveys.
Out of 20 studies, the percentage of participants who ever tested for HIV ranged between 2.6% among rural men in Ethiopia [26] and 75% among adults in rural Tanzania [27]. The pooled percentage of participants that uptake VCT was 45.07% (50.15% among young adults), and for studies among young adults alone pooled percentage VCT uptake was 33.30%.
Seven (7) studies reported the percentage of participants with high knowledge of HIV and awareness of VCT services. The pooled “percentage of participants with high knowledge of HIV and awareness of VCT services” and “percentage of participants with willingness for VCT uptake if offered” were 75.79% (ranges, 100%–25.7%; N (Number of studies) = 7) and 63.64%(ranges, 97%–18%; N = 9), respectively. The pooled “percentage of high knowledge of HIV and awareness of VCT services” and “willingness for VCT service uptake” were relatively higher than pooled “percentage of participants who ever uptake VCT service” (45.07%) (Supplementary Table S1).
Out of the 14 factors we assessed from the identified studies, our meta-analysis results were significant for the following eight determinants, with their full variable names reported in bracket: condom use (irregular condom use with casual partners) [OR: 1.75 (95%CI: 1.18–2.58)]; discussion of HIV (those that discussed HIV and VCT related issues with partners, friends, family, community, and at school)[OR: 1.76 (95% CI: 1.10–2.81)]; divorced/widowed (respondents’ relationship status) [OR: 1.36 (95% CI: 1.12–1.72)]; higher education level (education level attained) [OR: 1.60 (95% CI: 1.24–2.05)]; higher knowledge of HIV and VCT awareness (knowledge score of respondents) [OR: 1.40 (95% CI: 1.03–1.90)]; infection (STI) (reasons for taking the test) [OR: 1.40 (95%CI: 1–1.98)]; service accessibility (nearness to VCT site) [OR: 0.77 (95% CI: 0.62–0.96)]; and older age (age of the respondent) [OR: 1.36 (95% CI: 1.08–1.73)] (Figure 2).
[image: Figure 2]FIGURE 2 | Forest plot showing the significant determinants of Voluntary Counselling and Testing (VCT) service uptake (Sub-Saharan Africa. 2020).
These findings indicate that individuals who seldom used a condom with casual partners had a 75% increased odds of VCT uptake, compared to those who regularly used a condom. Participants who frequently talk or discuss HIV and VCT related issues (with friends, family, and at schools, etc.) were more likely to uptake VCT. In addition, divorced and widowed women had a higher odds of taking VCT than married women. Adults with higher educational attainment and those with higher knowledge scores on HIV and VCT awareness were more likely to uptake VCT by 60% and 40% than those with lower education levels and less knowledge on HIV and VCT awareness, respectively. Furthermore, we observed that adults who had STI had a 40% increased odds of VCT uptake than those who never had STI. Participants with less access to VCT centers were less likely to uptake VCT services. Also, older aged (>25 years) individuals had a greater odds of VCT service utilization. Therefore, interventions and policy initiatives would realize immense success if tailored to these significant determinants.
However, no significant result was observed among the other six predictors such as “female sex,” “high stigma,” “high wealth index,” “multiple sexual partners,” “perceived At-risk,” and “urban residence.” In addition, no statistically significant result was observed for “religion,” “attitude to VCT,” and “marriage (married vs. single)” subgroups.
Study heterogeneity was high (I2 > 50%) for most determinants/subgroups (except for divorced/widowed subgroup), suggesting that the studies in this meta-analysis cannot be considered to be from the same population. Thus, we applied a meta-regression analysis to assess the possible sources of heterogeneity among subgroups with more than ten studies, as recommended by the Cochrane guidelines [24]. The meta-regression showed no significant variation by “sample size,” “urban/rural residence,” “female,” “region,” “institution/community based,” and “age (age >30)” for those determinants with high I2, except “age (age >30)” in “Older age” subgroup, suggesting that older age >30 years might be the source the observed heterogeneity in the “older age” sub-group (p = 0.0097). Although we could not explain the possible sources of the observed heterogeneity in the other subgroups, the linear regression test for asymmetry showed no publication bias in this study (P-value = 0.23) (Figure 3).
[image: Figure 3]FIGURE 3 | Funnel plot indicating no potential publication bias in the study (Sub-Saharan Africa. 2020).
DISCUSSION
Our meta-analysis showed significant results for eight [7] determinants of VCT service uptake in SSA (condom use, discussion of HIV, divorced/widowed, higher education level, higher knowledge of HIV and VCT awareness, sexually transmitted infection (STI), less physical access to VCT sites, and older age). Therefore, HIV/AIDS prevention and control interventions programs and policy initiatives ought to be tailored to these factors. A bottom-top approach to these determinants would yield great successes to VCT service utilization in SSA. In addition, government and stakeholder collaboration is also needed in this effort to scale up VCT uptake and reduce HIV transmission.
We observed that adults who attained higher education were approximately twice more likely to uptake VCT services. In agreement with our finding, similar studies reported that secondary school pupils born to educated parents were more likely to accept a VCT service offer [11, 28]. A large percentage of participants willing to utilize VCT service were also reported among students who had participated in educational programs during their primary and junior secondary education levels [29, 30]. We also observed higher odds of VCT uptake among those with increased knowledge of HIV and VCT awareness and routinely discussing HIV issues with partners, family, friends, and at schools. This result is also consistent with findings from a study conducted in Shanghai, China, where rural migrants from sensitized groups were found to be more likely to accept VCT [31]. It is, therefore, evident that strategic HIV sensitization and education can be an impactful facilitator for VCT service uptake if adopted in SSA [13, 32, 33].
Individuals who practice irregular condom use with casual partners had higher odds of VCT uptake. This finding was, however, not surprising as people who engage in risky sexual lifestyles (irregular condom users, multiple sexual partners, sex workers, etc.) are usually expected to be more willing to get tested due to the self-perceived risk of high exposure [34–37]. However, we recommend further studies on the impact of lifestyle factors on VCT uptake due to the complexity of this determinant and the high heterogeneity observed in this study.
Furthermore, we observed that divorced/widowed people were more likely to uptake VCT than married women; and, the heterogeneity observed in this subgroup was relatively low (I2 = 20%; p = 0.29). However, as polygamy and the remarriage of divorced people are common cultural practices in SSA, married people should be encouraged to know their HIV status and maintain regular VCT uptake through the promotion of couple testing. Additionally, the odds of VCT service uptake was higher among older adults (>25 years of age). Similarly a study in Nigeria reported that participants aged <21 years had a decreased odds of having tested for HIV and willing to test for HIV [13]. Although a high heterogeneity was observed in this subgroup, the meta-regression results showed that age >30 years might be the source of the high heterogeneity in this sub-group. Therefore, provision of VCT service centers in secondary schools and universities is recommended to increase access and testing among young adults and adolescents [38]. Abiodun et al., (2014) also suggested innovative school-based HIV/AIDS programs to foster willingness for VCT uptake and periodic HIV testing [13]. People who get infected with other STIs were also more likely to seek VCT services, and our results correlated with findings from a study that showed that most people who test for HIV were motivated by STI or referral by a health professional [39]. Therefore, the inclusion of HIV testing and counseling in routine STI and other screening programs is recommended to increase the number of testers [2] whiles, VCT in the outpatient department and antenatal clinics continue to be promoted.
Our study further showed that adults with less access to VCT service centers (those who live very far away from VCT sites) were less likely to opt for VCT. Several studies also identified the limiting effects of accessibility to VCT services, particularly for rural areas [11, 19, 40, 41]. However, another study in Sierra Leone reported that 90% of participants prefer to test for HIV at VCT service centers that are located very far from their neighborhood to ensure their privacy and confidentiality of test results [42]. This indicates that accessibility alone might not be a standalone determinant; hence, coherent interventions targeted at all the other significant determinants will seem more beneficial. Nonetheless, proper design of VCT centers to ensure privacy is strongly recommended. Health care provides should also be equipped with professional counseling skills, and should offer efficient counseling that would encourage people to opt for VCT services [43]. In addition, community VCT advocacy and anti-HIV stigma campaigns needs to be strengthened and expanded in SSA [7, 26, 44–46]. Furthermore, the formulation of policies and programs to address gender-inequity and confidentiality of HIV test results might enhance VCT service uptake in SSA [4, 43, 47, 48].
We did not observe significant results among the other six factors (“female sex,” “high stigma,” “wealth index,” “multiple sexual partners,” “perceived at risk,” and “urban residence”) although some single studies have reported them as significantly associated with VCT uptake, which could be due to sampling error, study design or time of study. However, future meta-analysis should be directed on these factors.
This meta-analysis provides a synthesis of evidence from 13 different countries across SSA with large sample size. Thus, the evidence from this study can be considered more reliable than those from single studies. In addition, Most of the studies are of good quality, scoring the highest score according to the NOS scale. Although Sub-Saharan African countries share common demographic characteristics, the number of studies from some regions, for example, Southern Africa, was more than others, and some studies had a relatively smaller sample size, and studies with different study designs were included. Also, a high heterogenetic (I2) was observed in most subgroups, which could not be accounted for in the meta-regression analysis.
CONCLUSION
This study showed that 8 determinants (less physical access, older age, higher education level, high knowledge of HIV and VCT awareness, unprotected sexual practices, discussing HIV topics with partners and others, being divorced/separated, and experience of STIs) were significantly associated with VCT service uptake in SSA. HIV prevention and control interventions and policy initiatives should, therefore, be tailored to these determinants to ensure scale-up of VCT uptake in SSA. More education and awareness of HIV and VCT services are needed, through community-led health education programs, institution and school health, mass media, and the inclusion of HIV awareness in other ongoing health programs. These programs should adopt a bottom-top approach and extend to the remote underserved populations, particularly those with no formal education and having less access to health information, as well as adolescents and young adult populations. For proximity to the population, VCT centers should be established in educational institutions, community centers, market places, youth friendly centers etc. Collaboration with relevant stakeholders in these communities, including Non-Governmental Organizations (NGOs) and civil societies, would also augment HIV programs and upscale VCT uptake. Government policy that provides incentives for HIV testing would promote VCT uptake in SSA.
DATA AVAILABILITY STATEMENT
The dataset(s) supporting the conclusion of this article is included within the article/Supplementary Material.
AUTHOR CONTRIBUTIONS
MS and JD designed the study; XZ and TH assisted in the article screening and reviewing the manuscript. MS and TB analyzed the data, and together with GM, drafted the manuscript. AS, MN, and EF assisted in reviewing the manuscript. All the authors read and approved the final draft of manuscript.
ACKNOWLEDGMENTS
We would like to thank all the authors for their extraordinary contributions throughout the study.
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online at: https://www.ssph-journal.org/articles/10.3389/phrs.2022.1604065/full#supplementary-material
REFERENCES
 1.GBD 2017 HIV collaborators. Global, Regional, and National Incidence, Prevalence, and Mortality of HIV, 1980-2017, and Forecasts to 2030, for 195 Countries and Territories: a Systematic Analysis for the Global Burden of Diseases, Injuries, and Risk Factors Study 2017. Lancet HIV (2019) 6(12):e831–e859. doi:10.1016/S2352-3018(19)30196-1
 2. Asaolu, IO, Gunn, JK, Center, KE, Koss, MP, Iwelunmor, JI, and Ehiri, JE. Predictors of HIV Testing Among Youth in Sub-saharan Africa: A Cross-Sectional Study. PloS one (2016) 11(10):e0164052. doi:10.1371/journal.pone.0164052
 3. Apanga, PA, Akparibo, R, and Awoonor-Williams, JK. Factors Influencing Uptake of Voluntary Counselling and Testing Services for HIV/AIDS in the Lower Manya Krobo Municipality (LMKM) in the Eastern Region of Ghana: a Cross-Sectional Household Survey. J Health Popul Nutr (2015) 33:23. doi:10.1186/s41043-015-0035-8
 4. Conserve, D, Sevilla, L, Mbwambo, J, and King, G. Determinants of Previous HIV Testing and Knowledge of Partner's HIV Status Among Men Attending a Voluntary Counseling and Testing Clinic in Dar Es Salaam, Tanzania. Am J Mens Health (2013) 7(6):450–60. doi:10.1177/1557988312468146
 5. Lasry, A, Medley, A, Behel, S, Mujawar, MI, Cain, M, Diekman, ST, et al. Scaling up Testing for Human Immunodeficiency Virus Infection Among Contacts of Index Patients - 20 Countries, 2016-2018. MMWR Morbidity mortality weekly Rep (2019) 68(21):474–7. doi:10.15585/mmwr.mm6821a2
 6.The Gambia Bureau of Statistics - GBOS and ICF International. The Gambia Demographic and Health Survey 2013. Banjul, The Gambia: GBOS and ICF International (2014). 
 7. Abamecha, F, Godesso, A, and Girma, E. Intention to Voluntary HIV Counseling and Testing (VCT) Among Health Professionals in Jimma Zone, Ethiopia: the Theory of Planned Behavior (TPB) Perspective. BMC public health (2013) 13:140. doi:10.1186/1471-2458-13-140
 8. Wanyenze, RK, Kyaddondo, D, Kinsman, J, Makumbi, F, Colebunders, R, and Hardon, A. Client-provider Interactions in Provider-Initiated and Voluntary HIV Counseling and Testing Services in Uganda. BMC Health Serv Res (2013) 13:423. doi:10.1186/1472-6963-13-423
 9. Montague, C, Ngcobo, N, Mahlase, G, Frohlich, J, Pillay, C, Yende-Zuma, N, et al. Implementation of Adolescent-Friendly Voluntary Medical Male Circumcision Using a School Based Recruitment Program in Rural KwaZulu-Natal, South Africa. PloS one (2014) 9(5):e96468. doi:10.1371/journal.pone.0096468
 10. Addis, Z, Yalew, A, Shiferaw, Y, Alemu, A, Birhan, W, Mathewose, B, et al. Knowledge, Attitude and Practice towards Voluntary Counseling and Testing Among university Students in North West Ethiopia: a Cross Sectional Study. BMC public health (2013) 13:714. doi:10.1186/1471-2458-13-714
 11. Abate, AT, Ayisa, AA, and Mariam, TG. Reproductive Health Services Utilization and its Associated Factors Among Secondary School Youths in Woreta Town, South Gondar, North West Ethiopia: a Cross Sectional Study. BMC Res Notes (2019) 12(1):90. doi:10.1186/s13104-019-4129-z
 12. Ikechebelu, IJ, Udigwe, GO, Ikechebelu, N, and Imoh, LC. The Knowledge, Attitude and Practice of Voluntary Counselling and Testing (VCT) for HIV/AIDS Among Undergraduates in a Polytechnic in Southeast, Nigeria. Niger J Med (2006) 15(3):245–9. doi:10.4314/njm.v15i3.37222
 13. Abiodun, O, Sotunsa, J, Ani, F, and Jaiyesimi, E. Knowledge of HIV/AIDS and Predictors of Uptake of HIV Counseling and Testing Among Undergraduate Students of a Privately Owned university in Nigeria. BMC Res Notes (2014) 7:639. doi:10.1186/1756-0500-7-639
 14. Duflo, E, Dupas, P, Ginn, T, Barasa, GM, Baraza, M, Pouliquen, V, et al. HIV Prevention Among Youth: A Randomized Controlled Trial of Voluntary Counseling and Testing for HIV and Male Condom Distribution in Rural Kenya. PloS one (2019) 14(7):e0219535. doi:10.1371/journal.pone.0219535
 15. Caeiro, JP, and Garzón, MI. Controlling Infectious Disease Outbreaks in Low-Income and Middle-Income Countries. Curr Treat Options Infect Dis (2018) 10(1):55–64. doi:10.1007/s40506-018-0154-z
 16. Ng'ang'a, A, Waruiru, W, Ngare, C, Ssempijja, V, Gachuki, T, Njoroge, I, et al. The Status of HIV Testing and Counseling in Kenya: Results from a Nationally Representative Population-Based Survey. J acquired immune deficiency syndromes (19992014) 66(Suppl. 1):S27–36. doi:10.1097/QAI.0000000000000102
 17. Daniyam, CA, Agaba, PA, and Agaba, E. Acceptability of Voluntary Counselling and Testing Among Medical Students in Jos, Nigeria. J Infect Dev Ctries (2010) 4(6):357–61. doi:10.3855/jidc.683
 18. Sweat, M, Gregorich, S, Sangiwa, G, Furlonge, C, Balmer, D, Kamenga, C, et al. Cost-effectiveness of Voluntary HIV-1 Counselling and Testing in Reducing Sexual Transmission of HIV-1 in Kenya and Tanzania. Lancet (2000) 356(9224):113–21. doi:10.1016/s0140-6736(00)02447-8
 19. Kelley, AL, Karita, E, Sullivan, PS, Katangulia, F, Chomba, E, Carael, M, et al. Knowledge and Perceptions of Couples' Voluntary Counseling and Testing in Urban Rwanda and Zambia: a Cross-Sectional Household Survey. PloS one (2011) 6(5):e19573. doi:10.1371/journal.pone.0019573
 20. Koku, EF. Desire for, and Uptake of HIV Tests by Ghanaian Women: the Relevance of Community Level Stigma. J Community Health (2011) 36(2):289–99. doi:10.1007/s10900-010-9310-1
 21. Mueller, M, D'Addario, M, Egger, M, Cevallos, M, Dekkers, O, Mugglin, C, et al. Methods to Systematically Review and Meta-Analyse Observational Studies: a Systematic Scoping Review of Recommendations. BMC Med Res Methodol (2018) 18(1):44. doi:10.1186/s12874-018-0495-9
 22. Zeng, X, Zhang, Y, Kwong, JS, Zhang, C, Li, S, Sun, F, et al. The Methodological Quality Assessment Tools for Preclinical and Clinical Studies, Systematic Review and Meta-Analysis, and Clinical Practice Guideline: a Systematic Review. J Evid Based Med (2015) 8(1):2–10. doi:10.1111/jebm.12141
 23. Egger, M, Davey Smith, G, Schneider, M, and Minder, C. Bias in Meta-Analysis Detected by a Simple, Graphical Test. BMJ (Clinical research ed) (1997) 315(7109):629–34. doi:10.1136/bmj.315.7109.629
 24. Roger, M, Harbord, RJH, Jonathan, A, and Sterne, C. Updated Tests for Small-Study Effects in Meta-Analyses. Stata J (2009) 9:197–210. doi:10.1177/1536867X0900900202
 25. Team, RCR. A Language and Environment for Statistical Computing. Vienna, Austria: R Foundation for Statistical Computing (2018). 
 26. Leta, TH, Sandoy, IF, and Fylkesnes, K. Factors Affecting Voluntary HIV Counselling and Testing Among Men in Ethiopia: a Cross-Sectional Survey. BMC public health (2012) 12:438. doi:10.1186/1471-2458-12-438
 27. Baisley, K, Doyle, AM, Changalucha, J, Maganja, K, Watson-Jones, D, Hayes, R, et al. Uptake of Voluntary Counselling and Testing Among Young People Participating in an HIV Prevention Trial: Comparison of Opt-Out and Opt-In Strategies. PloS one (2012) 7(7):e42108. doi:10.1371/journal.pone.0042108
 28. Upadhya, D, Moll, AP, Brooks, RP, Friedland, G, and Shenoi, SV. What Motivates Use of Community-Based Human Immunodeficiency Virus Testing in Rural South Africa?Int J STD AIDS (2016) 27(8):662–71. doi:10.1177/0956462415592789
 29. Mall, S, Middelkoop, K, Mark, D, Wood, R, and Bekker, LG. Changing Patterns in HIV/AIDS Stigma and Uptake of Voluntary Counselling and Testing Services: the Results of Two Consecutive Community Surveys Conducted in the Western Cape, South Africa. AIDS care (2013) 25(2):194–201. doi:10.1080/09540121.2012.689810
 30. Tenkorang, EY, and Maticka-Tyndale, E. Individual- and School-Level Correlates of HIV Testing Among Secondary School Students in Kenya. Stud Fam Plann (2013) 44(2):169–87. doi:10.1111/j.1728-4465.2013.00351.x
 31. Zhang, T, Tian, X, Ma, F, Yang, Y, Yu, F, Zhao, Y, et al. Community Based Promotion on VCT Acceptance Among Rural Migrants in Shanghai, China. PloS one (2013) 8(4):e60106. doi:10.1371/journal.pone.0060106
 32. Sisay, S, Erku, W, Medhin, G, and Woldeyohannes, D. Perception of High School Students on Risk for Acquiring HIV and Utilization of Voluntary Counseling and Testing (VCT) Service for HIV in Debre-Berhan Town, Ethiopia: a Quantitative Cross-Sectional Study. BMC Res Notes (2014) 7:518. doi:10.1186/1756-0500-7-518
 33. Naidoo, S, and Taylor, M. HIV Health Literacy, Sexual Behaviour and Self-Reports of Having Tested for HIV Among Students. Afr J AIDS Res : AJAR (2015) 14(2):107–15. doi:10.2989/16085906.2015.1040808
 34. Mukolo, A, Blevins, M, Victor, B, Paulin, HN, Vaz, LM, Sidat, M, et al. Community Stigma Endorsement and Voluntary Counseling and Testing Behavior and Attitudes Among Female Heads of Household in Zambezia Province, Mozambique. BMC public health (2013) 13:1155. doi:10.1186/1471-2458-13-1155
 35. Manirankunda, L, Loos, J, Alou, TA, Colebunders, R, and Nostlinger, C. It's Better Not to Know": Perceived Barriers to HIV Voluntary Counseling and Testing Among Sub-saharan African Migrants in Belgium. AIDS Education and Prevention. official Publ Int Soc AIDS Education (2009) 21(6):582–93. doi:10.1521/aeap.2009.21.6.582
 36. Bradley, H, Tsui, A, Kidanu, A, and Gillespie, D. Client Characteristics and HIV Risk Associated with Repeat HIV Testing Among Women in Ethiopia. AIDS Behav (2011) 15(4):725–33. doi:10.1007/s10461-010-9765-1
 37. Isingo, R, Wringe, A, Todd, J, Urassa, M, Mbata, D, Maiseli, G, et al. Trends in the Uptake of Voluntary Counselling and Testing for HIV in Rural Tanzania in the Context of the Scale up of Antiretroviral Therapy. Trop Med Int Health : TM IH. (2012) 17(8):e15–25. doi:10.1111/j.1365-3156.2011.02877.x
 38. Buldeo, P, and Gilbert, L. Exploring the Health Belief Model and First-Year Students' Responses to HIV/AIDS and VCT at a South African university. Afr J AIDS Res : AJAR (2015) 14(3):209–18. doi:10.2989/16085906.2015.1052527
 39. Nyembezi, A, Ruiter, RA, van den Borne, B, Sifunda, S, Funani, I, and Reddy, P. HIV Voluntary Counselling and Testing Among Recently Initiated and Traditionally Circumcised Men in the Eastern Cape Province of South Africa. Psychol Health (2013) 28(6):620–36. doi:10.1080/08870446.2012.738818
 40. Yahaya, LA, Jimoh, AA, and Balogun, OR. Factors Hindering Acceptance of HIV/AIDS Voluntary Counseling and Testing (VCT) Among Youth in Kwara State, Nigeria. Afr J Reprod Health (2010) 14(3):159–64.
 41. Saulo, B, Walakira, E, and Darj, E. Access to Healthcare for Disabled Persons. How Are Blind People Reached by HIV Services? Sexual & Reproductive Healthcare. official J Swedish Assoc Midwives (2012) 3(1):49–53. doi:10.1016/j.srhc.2011.12.004
 42. Bhoobun, S, Jetty, A, Koroma, MA, Kamara, MJ, Kabia, M, Coulson, R, et al. Facilitators and Barriers Related to Voluntary Counseling and Testing for HIV Among Young Adults in Bo, Sierra Leone. J Community Health (2014) 39(3):514–20. doi:10.1007/s10900-013-9788-4
 43. Motshabi, LC, Pengpid, S, and Peltzer, K. HIV Counselling and Testing Utilisation and Attitudes of Male Inmates in a South African Prison. SAHARA J : Journal Soc Aspects HIV/AIDS Res Alliance (2011) 8(3):107–14. doi:10.1080/17290376.2011.9724993
 44. Tsegay, G, Edris, M, and Meseret, S. Assessment of Voluntary Counseling and Testing Service Utilization and Associated Factors Among Debre Markos University Students, North West Ethiopia: a Cross-Sectional Survey in 2011. BMC public health (2013) 13:243. doi:10.1186/1471-2458-13-243
 45. Kuehne, A, Koschollek, C, Santos-Hovener, C, Thorlie, A, Mullerschon, J, Mputu Tshibadi, C, et al. Impact of HIV Knowledge and Stigma on the Uptake of HIV Testing - Results from a Community-Based Participatory Research Survey Among Migrants from Sub-saharan Africa in Germany. PloS one (2018) 13(4):e0194244. doi:10.1371/journal.pone.0194244
 46. Paulin, HN, Blevins, M, Koethe, JR, Hinton, N, Vaz, LM, Vergara, AE, et al. HIV Testing Service Awareness and Service Uptake Among Female Heads of Household in Rural Mozambique: Results from a Province-wide Survey. BMC public health (2015) 15:132. doi:10.1186/s12889-015-1388-z
 47. Obermeyer, CM, Neuman, M, Hardon, A, Desclaux, A, Wanyenze, R, Ky-Zerbo, O, et al. Socio-economic Determinants of HIV Testing and Counselling: a Comparative Study in Four African Countries. Trop Med Int Health TM IH. (2013) 18(9):1110–8. doi:10.1111/tmi.12155
 48. Gari, S, Malungo, JR, Martin-Hilber, A, Musheke, M, Schindler, C, and Merten, S. HIV Testing and Tolerance to Gender Based Violence: a Cross-Sectional Study in Zambia. PloS one (2013) 8(8):e71922. doi:10.1371/journal.pone.0071922
Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2022 Sambou, Dai, Zhao, Hong, Basnet, Marley, Sambou, Fadoua and Naveed. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
PHR is edited by the Swiss School of Public Health (SSPH+) in a partnership with the Association of Schools of Public Health of the European Region (ASPHER)+
OPS/images/phrs-43-1604065-g003.gif





OPS/xhtml/nav.xhtml
Contents

		Cover

		Determinants of Voluntary Counseling and Testing Service Uptake Among Adult Sub-Saharan Africans: A Systematic Review and Meta-Analysis		Introduction

		Methods		Search Strategy

		Inclusion and Exclusion Criteria

		Screening and Data Extraction

		Quality Assessment

		Meta-Analysis





		Results

		Discussion

		Conclusion

		Data Availability Statement

		Author Contributions

		Acknowledgments

		Supplementary Material

		References









OPS/images/cover.jpg
Determinants of Voluntary
Counseling and Testing Service
Uptake Among Adult Sub-
Saharan Africans: A Systematic
Review and Meta-Analysis





OPS/images/phrs-43-1604065-g001.gif





OPS/images/phrs-43-1604065-g002.gif









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg





