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Abstract 

Background:  Human immunodeficiency virus (HIV)/Acquired Immune Deficiency Syndrome (AIDS) is a public health 
issue of global importance. To our knowledge, no previous meta-analysis documenting the prevalence, socio-demo‑
graphic, and service use determinants associated with HIV/AIDS disclosure to infected children has been conducted. 
The present study aimed to determine the prevalence, socio-demographics and service use determinants associated 
with the disclosure of HIV/AIDS status to infected children.

Methods:  Studies in English published between 01 January 1985 and 01 November 2021, and available on PubMed, 
Scopus, Web of Science, and Cochrane electronic databases were searched. After reviewing for study duplicates, the 
full-text of selected articles were assessed for eligibility using Population, Intervention, Comparator, Outcomes (PICO) 
criteria. We used fixed and random-effects meta-analysis models to estimate the pooled prevalence, pooled odds 
ratio (OR), and 95% confidence intervals.

Results:  After article duplicates were excluded, assessments of abstracts were completed, and full-text papers 
evaluated, 37 studies were included in this meta-analysis. The prevalence of the disclosure of HIV status to children 
was measured to be 41% in this research. The odds that a child of 10 years and older is informed that they are HIV-
positive is 3.01 time the odds that younger children are informed. Those children who had primary or lower school‑
ing level were 2.41 times more likely to be informed of their HIV-positive status than children with higher levels 
of schooling. Children who had a non-biological parents were 3.17 times more likely to have been disclose being 
HIV-positive; social support (OR = 8.29, 95%CI = 2.34, 29.42), children who had higher levels of social supports were 
8.29 times more likely to disclose HIV-positive; the primary educational level of caregivers (OR = 2.03, 95%CI = 1.43, 
2.89), respondents who had caregivers with primary education level were 2.03 times more likely to disclose HIV-
positive; antiretroviral treatment (ART) adherence (OR = 2.59, 95%CI = 1.96, 3.42), participants who adhered to ART 
were 2.59 times more likely to disclose HIV-positive and hospital follow-up (OR = 2.82, 95%CI = 1.85, 4.29), those who 

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

*Correspondence:  Bahramarmun@gmail.com

2 Department of Psychiatry, McGill University, Montreal, QC, Canada
Full list of author information is available at the end of the article

http://orcid.org/0000-0001-5467-9889
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13690-022-00910-6&domain=pdf


Page 2 of 17Armoon et al. Archives of Public Health          (2022) 80:154 

Background
Human immunodeficiency virus (HIV)/Acquired 
immune deficiency syndrome (AIDS) has a negative 
impact on the lives of both children and adults, and dis-
closure is a psychological challenge for health care pro-
viders and families deciding how and when to disclose 
HIV positive status to the affected patients [1]. The 
disclosure of HIV status is a complex social issue and 
producing positive and/or negative impacts upon indi-
viduals. One positive side of HIV disclosure is that it can 
increase quality of life because the HIV positive patients 
receive the financial, psychological, and even physical 
support from family members and others [2]. HIV posi-
tive patients who receive social support have been found 
to have more self-esteem, better adaptation, and a bet-
ter lifestyle [3]. Research suggests that they less anxiety 
related to hiding their HIV status, and stress and risk 
behaviors have been found to decrease [4].

Alternatively non-disclosure of HIV has detrimental 
effects on children with those who are unaware of their 
HIV-positive status, less likely to follow their medication 
process regularly, leading to death and drug resistance 
[5]. Disclosure has a number of positive clinical outcomes 
including adherence and viral suppression though mental 
health problems in individuals who have lived with HIV 
for a long time have also been reported [5].

There are several numbers of factors that impact HIV 
disclosure. HIV-related stigma has been shown to make 
disclosure difficult, and evidence suggests that caregiv-
ers postpone disclosure because of the fear of subse-
quent discrimination and stigma for themselves and their 
children [6]. Social support is a necessary resource for 
coming to terms with living with HIV, and it is probable 
psychological problems such as depression are reduced 
when this support is available [7].

Improving global access to antiretroviral treatment 
(ART) for children not only reduces HIV-related child 
mortality but increases the number of people living with 
HIV [8]. HIV disclosure encourages safer sex behav-
iors in younger people and boosts access to social sup-
port. Disclosure of HIV status is beneficial as children 
approach adolescence and transition to adulthood. Dis-
closure has been found to improve adherence to medica-
tion and increasing awareness of HIV enables effective 

participation in patient treatment and self-care [9, 10]. 
Knowledge of HIV status while moving into adolescence 
is vital as it provides opportunities for self-responsibil-
ity and management of their treatment [11]. Despite 
the merits of the disclosure there is no universally 
agreed time or age when HIV positive status should be 
communicated.

While previous systematic reviews related to HIV/
AIDS disclosure in children and adults have been con-
ducted [1, 12–19] they have been narrow in focus. Previ-
ous systematic reviews have investigated the psychosocial 
determinants associated with disclosure of HIV/AIDS 
status among children and adults [1, 12, 13, 15–17, 19] 
or have looked at the effect of disclosure on adherence to 
antiretroviral therapy [18] or the perception of caregivers 
to the disclosure of HIV/AIDS status [14]. However, no 
previous study has conducted a meta-analysis concern-
ing the prevalence, socio-demographics, and service use 
determinants associated with disclosure of HIV/AIDS 
status to infected children globally. Given this, a bet-
ter understanding of the outcomes of disclosing HIV/
AIDS status to infected children on socio-demographics 
and the determinants of service use may improve HIV 
treatment management strategies, including adherence 
to treatment for children. The present systematic review 
and meta-analysis study aimed to determine the preva-
lence, socio-demographics and service use determinants 
associated with the disclosure of HIV/AIDS status to 
infected children.

Methods
Search strategy
Our study was implemented using the Protocols of Sys-
tematic Reviews and Meta-Analyses (PRISMA) guide-
lines [20–25]. According to the search strategy and 
additional manual searches from the article references, 
11,261 articles from four databases were found and 
screened. For the article inclusion, two independent 
researchers (AB and BA) reviewed the electronic data-
bases of PubMed, Scopus, Web of Science, and Cochrane 
electronic database from January 1st, 1985 to November 
1st, 2021. All fields within records and Medical Subject 
Headings (MeSH terms) were used to expand the search 
in these databases. The search strategy was prepared 

had hospital follow-up were 2.82 times more likely to disclose HIV-positive; were all significantly associated with the 
disclosure of HIV/AIDS status to infected children.

Conclusion:  Such data are of importance for healthcare pediatrics HIV care professionals. Facilitating HIV diagnosis 
and disclosure to the infected children and ensuring access to HIV treatment will likely prevent secondary HIV trans‑
mission. Healthcare professionals are expected to provide age-appropriate counseling services to this population.

Keywords:  Disclosure of HIV/AIDS, antiretroviral treatment, hospital follow-up, social support
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and modified for the various databases using impor-
tant Boolean operators (AND/OR) with initial keywords 
“(Social Determinants of Health), (Socioeconomic Fac-
tors), (Spouses), (Literacy), (Medication Adherence), 
(CD4 Lymphocyte Count), (Health Services Accessibil-
ity), (Time-to-Treatment), (Time to Diagnosis), (Time 
to diagnosis Title/Abstract), (previous testing Title/
Abstract), (Previous Testing Title/Abstract), (Social 
Stigma), (Stigma) (Self-Disclosure), (Self-Concept), 
(Anti-HIV Agents), (Antiretroviral Therapy), (Social 
Support), (People Who Lived with HIV Title/Abstract), 
(Living with HIV Title/Abstract), (HIV), (Child Day 
Care Centers), (Child), (Adult Children), (Child, 
Preschool)”(Supplementary File  1). The references were 
managed by EndNote X7 software (Thomson Reuters). 
Duplicate articles were excluded.

Inclusion criteria based on based on population, 
intervention, comparison, and outcome (PICO)
We reviewed cross-sectional, cohort, and case-control 
studies. According to the PICO criteria, for the “popula-
tion,” only children below who is below the age of 18 years 
living with HIV were included; the “intervention” tar-
geted children who disclosures HIV status; the “com-
parison” group was children not reporting HIV status 
disclosure; “outcomes” were the significant association of 
the social-demographic factors and service use determi-
nant of HIV infection disclosure status to infected chil-
dren.; “study design” included cross-sectional, cohort, 
or case-control studies. Qualitative studies, secondary 
studies not reporting primary data, systematic reviews, 
and meta-analysis studies were excluded. Articles with 
significant heterogeneity or outcome variations from the 
study groups were excluded. Articles or variables that 
were not investigated extensively enough to be included 
in the meta-analysis were also not considered as asso-
ciated variables of HIV infection disclosure status to 
infected children (i.e., being female, quality of life, child 
age (> 10 years) when ART started, family number > 3, 
death of a family member, World Health Organization 
(WHO) stage of HIV).

Study selection and data extraction
Initially, two researchers reviewed the extracted arti-
cle titles and abstracts independently, based on PICO 
criteria. A third member of the research team (AMB) 
provided extra input and resolved disagreements about 
articles to be included in the study. Secondly, AB and BA 
assessed the full articles, considering the study inclusion 
criteria based on PICO and exclusion criteria, includ-
ing having no access to the full article and manuscripts 
missing principal data. Only articles written in English 
were included. Two researchers (AB and BA) evaluated 

the studies separately, applying a standardized data col-
lection (excel spreadsheet) form. Any contradictions 
or differences in opinions about the quality of the over-
all studies between the authors were resolved by senior 
author EA and first author AB through discussion. The 
surname of the first author, publication year, prevalence, 
socio-demographic data of participants (age less than 10 
years, education, non-biological parents), and other fea-
tures such as service use determinants such as medica-
tion adherence, hospital follow-up, time since diagnosis, 
and accessibility to care were recorded during the data 
extraction.

Study quality assessment
The Newcastle-Ottawa Scale (NOS) [26] recommended 
by the Cochrane Collaboration [27] was implemented to 
examine the quality of the reviewed studies (Supplemen-
tary File  2) in terms of exposure, outcome, and compa-
rability with a scale of very good, good, satisfactory, and 
unsatisfactory quality domains. This scale consisted of 
three domains of selection, comparability, and exposure/
outcome which each of them included 3, 1, and 1 item 
for cross-section studies. The agreement levels of poor, 
slight, fair, moderate, substantial, and almost perfect were 
considered by the values 0, 01–0.02, 0.021–0.04, 0.041–
0.06, 0.061–0.08, and 0.081–1.00, respectively [28].

Data synthesis and statistical analysis
The meta-analysis was produced by pooling odds ratios 
(OR) with 95% confidence intervals recognizing socio-
demographic and service use determinants associated 
with HIV infection disclosure to children. We applied the 
Q test with a P value < 0.05 and I2 statistics with a cutoff 
of ≥50% to evaluate the correlations across the studies. 
We also obtained uncertainty 95% confidence intervals 
for I2. We assumed any negative values to I2 as equal to 
zero. We used the random-effects model to compute 
pooled estimations, taking into account the different 
sampling methods of the selected studies. To recognize 
any publication bias, Egger’s approach was performed 
both graphically and statistically [29, 30]. We considered 
the P-value of 0.05 as statistically significant. The associa-
tion between socio-demographics and service use deter-
minants associated with HIV infection disclosure status 
to infected children were proposed by an OR and 95% 
CI. We visualized the obtained results in forest plots. For 
data analysis, R 3.5.1 with the “meta” package was applied 
to perform the meta-analysis.

Results
Study characteristics
The study selection process is shown in Fig.  1. There 
were 11,261 published papers found in the four 
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databases searched and including the references from 
the papers reviewed. After article duplicates were 
excluded, assessments of abstracts completed, and 
full-text papers evaluated, 37 studies were retained for 
inclusion in this meta-analysis [5, 9, 31–65]. Of the 37 
studies, 34 were based on data collected from the Afri-
can Region (n = 22,351 participants) and three from 
the South-East Asian Region (n = 549 participants). 
Ethiopia was the country with the highest number of 
included studies (12 studies and 3669 participants). 
Considering the World Bank country income level, 
there were 7 studies (n = 3042) from an upper middle 
income country included, 15 studies (n = 14,240) were 
from lower middle income countries and 15 studies 
(n = 4584) were from lower-income countries. No stud-
ies from either high or middle-income countries were 
included.

Results of the meta‑analysis
We analyzed the association of the following socio-
demographics: child aged less than 10 years old, having 
primary or lower school education level, having non-
biological parents, primary education of caregivers and 
having social support), and service use determinants 
(duration of ART, ART therapy adherence, hospital fol-
low up and time since diagnosis) associated with disclo-
sure of HIV/AIDS status to infected children (Table 1).

Prevalence of disclosure of HIV/AIDS status to infected 
children
Thirty-four studies [5, 9, 31–41, 43, 44, 46–59, 61–64] 
reported the prevalence rate of disclosure of HIV/AIDS 
status to infected children. Thirteen studies were from 
a low income country setting [5, 32–34, 38–40, 46, 49, 
51, 59, 62, 63], fourteen studies were in a lower middle 
income country setting [31, 35–37, 41, 44, 47, 48, 52, 

Fig. 1  PRISMA flow diagram, systematic review and meta-analysis on the disclosure of HIV/AIDS status to infected children, 1985–2021
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53, 55, 56, 58, 61] and eight were from a upper-middle-
income country [9, 43, 50, 54, 57, 64, 65]. The studies 
were published between 2008 and 2021, and the sample 
sizes ranged from 39 to 10,673. Most studies were con-
ducted in Ethiopia (n = 12), and South Africa was second-
ranked (n = 5). Twenty-one studies were assessed as good 
quality study designs. Figure 2 shows the pooled preva-
lence rate of disclosure of HIV/AIDS status to infected 
children to be 41% (95% CI, 34, 47%). We ran a subgroup 
analysis based on time of publication of studies and cate-
gorized the studies into three time slots: a) 2011–2014, b) 
2015–208 and c) 2019–2021. We found that HIV disclo-
sure has improved over time from 2011 to 2014 where it 

was 29% (95% CI, 24, 34%) then in 2015–2018 42% (95% 
CI, 0, 52%) and finally in 2019–2021 it was 50% (95% CI, 
37, 62%).

Socio‑demographic determinants associated with disclosure 
of HIV/AIDS status

The association between children aged higher than 10 
years and disclosure of HIV/AIDS status to infected chil‑
dren  Seventeen of the studies [5, 38, 41, 44, 45, 48–50, 
53, 55, 58–60, 62–65] examined the association of being 
aged older than 10 years and disclosure of HIV/AIDS 
status. Three studies were from a upper-middle-income 

Fig. 2  Forest plot displaying the pooled prevalence of disclosure of HIV/AIDS status to infected children
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country [50, 64, 65], six studies were conducted in a 
lower middle income country setting [41, 44, 48, 53, 55, 
58] and eight of the published studies used data from a 
low income country seating [5, 38, 45, 49, 59, 60, 62, 63]. 
The studies were published between 2008 and 2021, and 
the sample sizes ranged from 174 to 449. All studies used 
a cross-sectional design. Most studies were conducted in 
Ethiopia (n = 6) and 10 studies were evaluated as good 
quality designs. The positive association between older 
than 10 years compared to being aged lower than 10 
years the HIV/AIDS diagnosis was provided to infected 
children is shown in Fig. 3. The source of heterogeneity 
that has been achieved is 95.0%. (OR = 3.01, 95%CI = 2.1, 
4.32).

The association between primary or lower school‑
ing level and disclosure of HIV/AIDS status to infected 
children  Four studies [36, 37, 47, 52] examined the 

association of primary or lower schooling levels and 
disclosure of HIV/AIDS status to infected children. All 
studies were from a lower-middle-income country. The 
studies were published between 2011 and 2020, and the 
sample sizes ranged from 39 to 10,673. All studies used 
a cross-sectional design. Two studies were conducted in 
Tanzania, and two studies were assessed as high-quality 
designs. Our finding indicates a positive association 
between primary or lower schooling level and disclosure 
of HIV/AIDS status to infected children. Children who 
had primary or lower schooling levels were more likely 
to have reported disclosure of HIV/AIDS compared to 
children who had higher schooling levels (OR = 2.41, 
95%CI = 1.24, 4.7), and the heterogeneity is about 97%, 
indicating variability in the data (Fig. 4).

The association between having non‑biological par‑
ents and disclosure of HIV/AIDS status to infected 

Fig. 3  Forest plots for pooled odds ratio of the association between child aged higher than 10 years compared to lower than 10 years and 
disclosure of HIV/AIDS status to infected children (OR larger than 1 indicates that the odds of being inform on the HIV/AIDS status is higher in 
children aged 10 years and above compared to younger children)

Fig. 4  Forest plots for pooled odds ratio of the association between primary or lower schooling level compared to higher schooling level and 
disclosure of HIV/AIDS status to infected children (OR larger than 1 indicates that the odds of being inform on the HIV/AIDS status is higher in 
children who had primary or lower schooling level compared to higher schooling level)



Page 10 of 17Armoon et al. Archives of Public Health          (2022) 80:154 

children  Three of the included studies [34, 47, 50] 
examined the association between having a non-biologi-
cal parents and disclosure of HIV/AIDS status to infected 
children. One study was from an upper-middle-income 
country setting [50], one study was conducted in a lower-
middle-income country setting [47], and one study was 
in a low-income country setting [34]. The studies were 
published between 2011 and 2013, and the sample sizes 
ranged from 145 to 428. All studies used a cross-sectional 
design. One of the studies was conducted in India, one of 
them was in Ethiopia, and the other one in South Africa. 
Two studies were assessed as having suitable quality 
designs. The positive association between having non-
biological parents compared to biological parents and 
disclosure of HIV/AIDS status to infected children is 
shown in Fig. 5, and the source of heterogeneity that has 
been achieved is 63.0%. (OR = 3.17, 95%CI = 1.35, 7.45).

The association between high social support and dis‑
closure of HIV/AIDS status to infected children  Three 
studies [33, 38, 45] examined the association between 
social support and disclosure of HIV/AIDS status to 
infected children. All studies were from lower-income 
countries. The studies were published between 2015 and 
2021, and the sample sizes ranged from 174 to 374. All 
studies used a cross-sectional design. Two studies were 
conducted in Ethiopia, and two studies were assessed 
as high-quality designs. Our finding indicates a positive 

association between social support and disclosure of 
HIV/AIDS status to infected children. Children who had 
social supports were more likely to have been provided 
with their HIV diagnosis compared to those who had no 
social supports (OR = 8.29, 95%CI = 2.34, 29.42), and the 
heterogeneity is about 87%, indicating variability in the 
data (Fig. 6).

The association between the primary education levels of 
caregivers and disclosure of HIV/AIDS status to infected 
children  Five of the studies [5, 36, 42, 47, 54] examined 
the association between the primary education levels 
of caregivers and the disclosure of HIV/AIDS status to 
infected children. One study was from an upper-mid-
dle-income country setting [54], three studies were con-
ducted in a lower-middle-income country setting [36, 42, 
47], and one study was in a low-income country setting 
[5]. The studies were published between 2011 and 2020, 
and the sample sizes ranged from 145 to 10,673. All stud-
ies used a cross-sectional design. For five studies, one 
was conducted in Ethiopia, one in Ghana, one in Tanza-
nia, one in India, and one in South Africa. Two of them 
were assessed as having suitable quality study designs. 
Our finding indicates a positive association between the 
primary education of caregivers and disclosure of HIV/
AIDS status to infected children. Compared to children 
whose caregivers had higher levels of education, chil-
dren who had caregivers with a primary level education 

Fig. 5  Forest plots for pooled odds ratio of the association between having a non-biological parents compared to biological parents and disclosure 
of HIV/AIDS status to infected children (OR larger than 1 indicates that the odds of being inform on the HIV/AIDS status is higher in children who 
had a non-biological parents compared to biological parents)

Fig. 6  Forest plots for pooled odds ratio of the association between higher social support compared to lower social support and disclosure of 
HIV/AIDS status to infected children (OR larger than 1 indicates that the odds of being inform on the HIV/AIDS status is higher in children who had 
higher social support compared to lower social support)
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were more likely to have reported disclosure of HIV/
AIDS compared to those who had higher education lev-
els (OR = 2.03, 95%CI = 1.43, 2.89). The heterogeneity is 
about 59%, indicating variability in the data (Fig. 7).

Service use determinants associated with disclosure of HIV/
AIDS status

The association between medication adherence (ART 
therapy) and disclosure of HIV/AIDS status to infected 
children  Seven cross-sectional studies [31, 37, 38, 
46, 47, 61, 62] examined the relationship between ART 
adherence and disclosure of HIV/AIDS status to infected 
children. Four studies were conducted in a lower-middle-
income country setting [31, 37, 47, 61], and three studies 
were conducted in a low-income country setting [38, 46, 
62]. Studies were published between 2011 and 2021, with 
sample sizes ranging from 39 to 792. Two studies were 
conducted in Ethiopia, and four studies were assessed as 
high-quality designs. As illustrated in Fig. 8, medication 
adherence has a positive association with the reporting of 
disclosure of HIV/AIDS status to infected children. The 
heterogeneity statistic is about 0%, and the pooled effect 

size implies a relatively neutral association. Compared to 
participants reporting no medication adherence, those 
who reported medication adherence were 2.59 times 
more likely to report having been informed about their 
HIV/AIDS status (OR = 2.59, 95%CI = 1.96, 3.42) (Fig. 8).

The association between hospital follow‑up and disclosure 
of HIV/AIDS status to infected children  Three studies 
[5, 59, 60] examined the association between hospital 
follow-up and disclosure of HIV/AIDS status to infected 
children; all studies were from low-income countries. The 
studies were published between 2008 to 2021, and the 
sample sizes ranged from 327 to 449. All three studies 
used a cross-sectional design. All studies were conducted 
in Ethiopia, and one of the studies had high-quality struc-
tures. The hospital follow-up results are presented in 
Fig.  9 and show a positive association between hospital 
follow-up and disclosure of HIV/AIDS status to infected 
children. Compared to those who reported non-hospital 
follow-up, those who reported follow-up after hospitali-
zation were more likely to report disclosure of HIV/AIDS 
(OR = 2.82, 95%CI = 1.85, 4.29), and the heterogeneity is 
0% (Fig. 9).

Fig. 7  Forest plots for pooled odds ratio of the association between primary education of caregivers compared to high education and disclosure of 
HIV/AIDS status to infected children (OR larger than 1 indicates that the odds of being inform on the HIV/AIDS status is higher in children who had a 
caregiver with primary education compared to those with high education)

Fig. 8  Forest plots for pooled odds ratio of the association between medication adherence (ART therapy) compared to no medication adherence 
and disclosure of HIV/AIDS status to infected children (OR larger than 1 indicates that the odds of being inform on the HIV/AIDS status is higher in 
children who had medication adherence (ART therapy) compared to no medication adherence)
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The association between the duration of ART of more than 
5 years and disclosure of HIV/AIDS status to infected 
children  Six cross-sectional studies [5, 32, 46, 49, 53, 
59] examined the relationship between the duration 
of ART of more than 5 years compared to ≤5 years and 
disclosure of HIV/AIDS status to infected children. Five 
studies were conducted in a low-income country set-
ting [5, 32, 46, 49, 59], and one of them was in a lower-
middle-income country setting [53]. Studies were pub-
lished between 2013 and 2021, with sample sizes ranging 
from 71 to 449. Five studies were conducted in Ethiopia, 
and three studies had suitable quality study designs. 
There was no significant association between the dura-
tion of ART of more than 5 years compared to ≤5 years 
(OR = 2.12, 95%CI = 0.95, 4.72) (Fig. 10).

The association between time since diagnosis of 5 years 
or more and disclosure of HIV/AIDS status to infected 
children  Three cross-sectional studies [47, 53, 62] 
examined the relationship between time since diag-
nosis of 5 years or more compared to less than 5 years 
and disclosure of HIV/AIDS status to infected children. 
Two studies were conducted in a lower-middle-income 
country setting [47, 53], and one of them was in a low-
income country setting [62]. Studies have been published 
between 2011 and 2015, with sample sizes ranging from 

71 to 177. One of the studies was conducted in Ethio-
pia, one of them in India, and the other one in Ghana. 
Two studies had suitable quality designs. As illustrated in 
Fig. 11, there was no significant association between time 
since diagnosis of 5 years or more compared to less than 
5 years and disclosure of HIV/AIDS status to infected 
children (OR = 1.36, 95%CI = 0.9, 2.04).

Publication bias
To identify the possible publication bias, the Egger’s test 
and the graph were performed. The publication bias test 
indicates considerable bias based on Eggers test (coeffi-
cient = 3.21, P-value < 0.001) (Fig. 12). Therefore, a met-
trim analysis was performed in order to remove the effect 
of publication bias on the pooled OR. The meta-trim 
analysis indicated that the pooled OR was 0.11 (95% CI, 
0.10–0.22) in the random effect model.

Discussion
The present systematic review and meta-analysis study 
aimed to determine the prevalence, socio-demographics 
and service use determinants associated with the disclo-
sure of HIV/AIDS status to infected children. The cur-
rent research data identified the older child’s age, primary 
or lower schooling level, having non-biological parents, 

Fig. 9  Forest plots for pooled odds ratio of the association between hospital follow-up compared to non-hospital follow-up and disclosure of HIV/
AIDS status to infected children (OR larger than 1 indicates that the odds of being inform on the HIV/AIDS status is higher in children who had 
hospital follow-up compared to non-hospital follow-up)

Fig. 10  Forest plots for pooled odds ratio of the association between duration of ART more than 5 years compared to ≤5 years and disclosure of 
HIV/AIDS status to infected children (OR larger than 1 indicates that the odds of being inform on the HIV/AIDS status is higher in children who had 
duration of ART more than 5 years compared to ≤5 years)
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social support, the primary educational level of caregiv-
ers, ART adherence, and hospital follow-up were sig-
nificant variables associated with the disclosure of HIV/
AIDS status to infected children.

Our results showed that 41% (95% CI: 29–53%) of the 
HIV positive children in the studies were aware of their 
positive serostatus. This finding was consistent with 
those of studies performed in Ethiopia (39.5%) [34] as 
well as India (41.4%) [47]. Such data consistency might 
be attributed to the demographically homogeneous 
samples and the cultural characteristics in both inves-
tigations. The age range of the study participants was 
similar between the study conducted in India and this 
research. However, the prevalence data for this study 
were higher than those reported by previous studies in 
Bahir Dar, Addis Ababa, Kenya, Tanzania, Nigeria, and 
South Africa, which ranged from 11 to 34% [60, 66–
70]. The results of Bahir Dar (31.5%) and Addis Ababa 
(17.4%) can be explained by variations in the awareness 
levels of their participants and the advantages that dis-
closure of HIV status brings. Most caregivers exam-
ined in this research were only educated at the primary 
school level. Contrary to the current study data (i.e., 
based on the caregivers’ reports alone), the Kenya-
based study explored HIV-positive status disclosure 
based on the reports of the caregivers and children. 
Accordingly, these differences in measures could have 

impacted the prevalence rates. The study from South 
Africa evaluated 4–17-year-olds and families might 
have believed that the age of children was important 
for comprehending and understanding the impact of 
living with HIV. Other studies might have had differ-
ences in sociocultural and health services conditions. 
However, these variations were less than the studies 
from in North America, Canada, Uganda, and Rwanda 
where prevalence rates ranged from 10 to 75% [50, 71, 
72]. Such data could be explained by differences in 
healthcare access, favorable parent-child interactions, 
and sociocultural conditions, leading to improved dis-
closure status. The findings of the Uganda-based study 
included older children (age range: 5–18 years) which 
the increased odds of HIV disclosure in this study can 
be explained as they were perhaps more mature and 
keen to know their health status and care givers felt 
they were more able to deal with the HIV diagnosis. In 
Rwanda, the difference in the study setting might jus-
tify the findings. Patients may have negative feelings 
about withholding the information, which may affect 
the therapeutic relationship [73, 74]. Disclosing patient 
safety incidents may show respect, engage patients in 
the clinical decision-making process, and improve clin-
ical care [75]. Therefore, effective communication and 
suitable provision of care after a patient safety incident 
are necessary to influence patient decisions to initiate 
legal action [76].

Regarding socio-demographic determinants, in line 
with previous studies from Gondar (Ethiopia), South 
Africa, Nigeria, and Uganda [70, 72, 77] we found that 
children who were aged above 10 years were three 
times more likely to know their HIV status compared 
to the children aged 10 years and below. Caregivers 
in these studies may have considered these children 
mature enough to understand the disease and possi-
bly had fewer concerns about the disclosure of ‘family 
secrets’ to others by the child including in school based 
settings. Our study found the odds of disclosure were 
greater in children of primary school level or below 

Fig. 11  Forest plots for pooled odds ratio of the association between time since diagnosis of 5 years or more compared to less than 5 years and 
disclosure of HIV/AIDS status to infected children (OR larger than 1 indicates that the odds of being inform on the HIV/AIDS status is higher in 
children who had time since diagnosis of 5 years or more compared to less than 5 years)

Fig. 12  Funnel plot for assessment of publication bias
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which is consistent with previous research from a 
north Indian hospital [47]. We suggest that guidelines 
for disclosure be developed for caregivers and school 
authorities that help to prevent discrimination of HIV 
positive children. The data from our study indicate a 
non-biological caregivers were more likely to disclose a 
child’s HIV status than biological parents. The elevated 
representation of biological parents can be justified by 
facilitated access to a primary treatment center as well 
as enhanced adherence time of adults on ART [78]. 
These results were in line with those of previous inves-
tigations suggesting a higher tendency to disclosure by 
non-biological caregivers [79–81]. There is also litera-
ture suggesting that disclosure of HIV status is specifi-
cally more challenging for HIV-positive parents who 
are likely responsible for their children’s infection [79, 
80]. The probability of the disclosure of HIV to infected 
children was higher for children receiving social sup-
port from any source compared to their counterparts 
without such supports [12].

There existed a significant correlation between the 
caregivers’ level of education and the disclosure of HIV 
status to children. Consistent with those of research in 
India [82] illiterate caregivers were two times less likely 
to disclose the HIV positive status to their children com-
pared to caregivers with at least primary school level of 
education. It may be that increased levels of education 
are associated with increased HIV knowledge and aware-
ness of the advantages of revealing the HIV status to their 
children.

Concerning service use determinants, it was not sur-
prising that children who has been told of their HIV 
positive status were receiving ART 2.59 times more than 
those who had not had their status disclosed. This result 
was in agreement with those of the investigations in 
Bahir Dar and Ghana [32, 60] and may be associated with 
to regular visits to the clinic where the children receive 
their ART. This group was in frequent contact with 
healthcare professionals and regular counseling services 
which may have helped to facilitate disclosure of their 
HIV status. Additionally, over time, children who are tak-
ing their ART do not generate symptoms which may lead 
to declined adherence to pharmacotherapy. As a result, 
their caregivers might eventually have to disclose their 
HIV positive status to ensure continued ART adherence. 
Another determining characteristic affecting disclosure 
was the offsetting for follow-up. Children who received 
follow-up at a hospital were 2.8 times more likely to 
know of their HIV status, compared to their peers who 
attended community based healthcare centers for follow-
up. In line with this observation, another study in Addis 
Ababa highlighted that the odds of being disclosed were 
higher among children who were referred from hospitals 

compared to those visiting healthcare centers [69]. The 
presence of more knowledgeable and qualified healthcare 
staff who facilitate disclosure by counseling in hospitals 
might explain this finding.

Limitations of the study
There were four key limitations to this meta-analysis. 
Firstly, most of the included studies were cross-sectional, 
which may restrict causal and temporal deductions of the 
relationship between HIV/AIDS status disclosure and 
other risk factors. These meta-analyses may enhance the 
statistical inference of analyses and are discussed as reli-
able sources of evidence. Secondly, most of the studies 
are from low-income countries in Africa, and no stud-
ies from high- and middle-income countries were found 
and included. Thirdly, few studies investigated the asso-
ciation between independent and dependent variables, 
emphasizing an important gap in the literature. Finally, 
we did not interfere with the setting of independent and 
dependent variables, and so could only report data that 
were included in the published articles.

Recommendation for practice and research
In this study, roughly two-third of children (60%) were 
not aware of their HIV-positive status. Disclosure of HIV 
to children may vary in different cultures, and is depend-
ent upon the available resources and caregivers’ beliefs 
as well as available guidelines, protocols and HIV treat-
ments [83]. Many HIV-positive children in this study 
who were approaching the age of sexual initiation did not 
have enough knowledge on their status to protect their 
sex partners. This may mean unintentional transmission 
of HIV to others and may make promoting prevention 
strategies difficult [84]. Additionally, several country spe-
cific HIV laws [85, 86], require people living with HIV to 
inform all their sex partners of their status. The utility of 
HIV criminalization laws as part of HIV prevention is 
still controversial [87].

In pediatric HIV programs both caregivers and 
infected children need to be provided with the skills to 
optimize the benefits of disclosure. Also, interventions 
that promote HIV disclosure should be culturally appro-
priate, person centred and mindful of the cognitive and 
developmental stage of the child. Collaborations between 
healthcare systems, caregivers, HIV-infected children, 
and healthcare providers is necessary to improve disclo-
sure adherence that will ultimately achieve better health 
outcomes for children and adolescents living with HIV.

Conclusion
The results from this meta-analysis highlight that a sig-
nificant proportion of children approach adolescence 
without realizing their HIV positive status. Such data are 
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of importance for HIV health care professionals working 
in pediatrics. Facilitating HIV diagnosis and disclosure to 
the infected children and ensuring access to HIV treat-
ment will likely prevent secondary HIV transmission. 
Healthcare professionals are expected to provide age-
appropriate counseling services to this population. They 
are recommended to present social support and services 
regarding the disclosure of HIV status to children in 
accordance with the caregivers’ level of education.

Furthermore, the inequalities are considerable as chil-
dren are nearly 40% less likely to be on life-saving treat-
ment than adults. Although 5% of all people living with 
HIV are children, children consist for 15% of all AIDS-
related deaths [88]. These findings prove that without 
attention towards the United Nations Sustainable Devel-
opment Goal 10 to decrease inequality, progress towards 
ensuring well-being for all age, especially children, will be 
hindered for HIV in low and lower-middle countries.

Finally, the findings of the present study may assist to 
identify the risk groups for low HIV-related knowledge 
and improve the evidence-based and prevention pro-
grammes targeting of HIV education, and also emphasiz-
ing on inequalities as barriers to accessing and acquiring 
HIV prevention information may help to conduct more 
studies in the future.
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