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Abstract 

Introduction Loss of follow-up (LTFU) from ART regular follow-up is one of the key acknowledged causes 
for the development of ART-resistant virus strains currently. It becomes a major weakness for the successful imple-
mentation of HIV care and treatment programs mainly in Sub-Saharan Africa but also globally. About 20—40% of chil-
dren on ART loss their regular ART follow-up annually. Because of the inconsistency of the prior publications’ findings, 
policymakers, programmers, and healthcare providers find it difficult to intervene. Hence, this study was conducted 
to provide a pooled incidence and identify the predictors of LTFU among children on ART in Ethiopia.

Methods Articles were searched from PubMed/ MEDLINE, CINAHL, EMBASE, Google Scholar, and Science Direct, 
as well as organizational records and websites. This review included both retrospective and prospective follow-up 
studies published in English. The data were extracted using Microsoft Excel and exported into Stata™ Version 17.0 
for further processing and analysis. The presence of heterogeneity was assessed using forest plots with the  I2 test. To 
identify the source of heterogeneity subgroup analysis, meta-regression, publication bias, and sensitivity analysis were 
computed. The pooled incidence of LTFU was estimated using a random effects meta-analysis model with the Der-
Simonian-laired method. To identify the predictors, a 95% confidence interval with relative risk was used to declare 
the presence or absence of an association.

Results In this systematic review and Meta-analysis, nine studies with a total of 3336 children were included. The 
pooled incidence of LTFU from ART was 5.83 (95% CI: 3.94, 7.72) per 100 children-years of observation with  I2: 83% & 
p-value < 0.001. Those children who were from rural were had a 1.65 (95% CI: 1.06, 2.52) times higher chance of get-
ting LTFU when compared with their counterparts. Children who had poor ART adherence had a 2.03 (95% CI: 1.23, 
3.34) times higher chance of experiencing LTFU of ART than children having good ART adherence.

Conclusions Among Ethiopian children on ART, one out of 167 had the risk of experiencing LTFU. Being rural dwell-
ers and having poor ART adherence were the identified predictors of LTFU. Close follow-up and phone message text 
should be used to have good ART adherence among rural dwellers to meet the predetermined goal of ART.
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Introduction
Human Immunodeficiency Virus (HIV) deteriorates the 
human immune system and makes the body vulnerable 
to secondary and opportunistic infections [1]. The pro-
gression of HIV infection in children is especially rapid 
in the absence of HIV care antiretroviral therapy [2]. 
Antiretroviral therapy (ART) determined impact and 
outcome could be achieved when the children on ART 
had good adherence to regular follow-ups [3].

Globally, it has been estimated that out of 1.7 mil-
lion children living with HIV, 65% of them received 
Anti-retroviral Therapy (ART), and 57% of them had 
viral suppression at the end of 2021 [4]. As ART cov-
erage grows, a rise in LTFU has been observed in 
many African ART programs, with children faring the 
worst. Loss to follow-up (LTFU) of ART is defined as 
failing to engage in the continuum of care for 90  days 
(3 months) after the last scheduled appointment due to 
their wishes or beliefs or barriers to continued access to 
care [5]. Here we can understand that, LTFU is a major 
obstacle to the success of HIV treatment in meeting 
the UNAIDS 95–95-95 goals in 2025 & and ending the 
HIV epidemic by 2030 [6]with an estimated 20–40% of 
patients experiencing loss to follow-up in Sub-Saharan 
Africa countries [7] and 14 -28% globally [8]. Chil-
dren who have failed antiretroviral medication have an 
increased number of side effects like expansion of drug-
resistant viral strains and mortality [9]. The emergence 
of drug-resistant strains, which results in the transmis-
sion of drug-resistant strains to the population, has 
devastating consequences, rendering future therapeutic 
interventions ineffective [10] and narrowing the sub-
sequent possible alternatives, as well as affecting the 
success of HIV treatment in meeting the Joint United 
Nations Program on HIV/AIDS (UNAIDS) 95–95-95 
goals in 2025 ending HIV epidemic by 2030 [11].

ART failure may be secondary to LTFU, and it is a 
growing issue (such as increasing ART accessibility) 
that threatens to undermine much of the work that has 
been prioritized for patients, the community, and the 
country at large.

Despite the fact that several primary studies on the 
incidence and predictors of LTFU among Ethiopian 
children on ART have been conducted, this study was 
conducted to estimate the pooled incidence and pre-
dictors of LTFU among Ethiopian children on ART due 
to the presence of conflicting (inconsistent) findings, 
which makes programmers, policymakers, and health-
care professionals difficult.

The findings of this study will be important for 
designing mechanisms for interventions like prevention 
to improve the quality of life of children.

Research question
What are the incidence and predictors of loss to follow-
up among Ethiopian children on ART?

Condition
Loss to follow-up of ART.

Context
Ethiopia.

Population
Ethiopian children on ART.

Methods
Study design
Systematic review and Meta-analysis.

Study setting
Ethiopia is a Federal Democratic Republic with nine 
regional states (Afar, Amhara, Benishangul-Gumuz, 
Gambella, Harari, Oromia, Somali, Southern Nations 
Nationalities and People’s Region, and Tigray) and two 
city administrations (Addis Ababa and Dire Dawa). 
It has a total area of 1,100,000 km2 and is divided into 
zones, which are further subdivided into districts, which 
are further subdivided into kebeles, the lowest admin-
istrative divisions [12]. Ethiopia, with a population of 
approximately 112 million people, is Africa’s second most 
populous country (56,010, 000 females and 56, 069, 000 
males in 2019) [13].

Participants
All cohort research articles conducted on incidence and 
predictors of loss to follow-up among Ethiopian children 
and published in English.

Data source and searching strategy
This review was reported using the Strengthening 
the Reporting of Observational Studies in Epidemiol-
ogy (STROBE) guideline [14], (Additional file  1). We 
conducted a systematic search of electronic databases 
(PubMed/MEDLINE, CINAHL, EMBASE, Google 
Scholar, and Science Direct) for previous research 
related with our topic of interest. In addition to the 
databases, articles were also found by searching the 
reference lists of eligible studies. Two authors worked 
independently on the search (MYB and SSJ). End-
note X9 was used to retrieve and manage studies found 
after conducting a systematic search. Of the search 
engine, the following is the example used in PubMed 
database searches: (((((((HIV infected children[Text 
Word]) OR (Children living with HIV[Text Word])) 
OR (children on ART[Text Word])) OR (HIV infected 



Page 3 of 13Birhanu et al. BMC Public Health  (2023) 24:169 

Adolesecent[Text Word])) OR (Adolescents living with 
HIV[Text Word])) OR (HIV infected children[MeSH 
Terms])) AND (((Ethiopia[Text Word]) OR (Fed-
eral Democratic Republic of Ethiopia[Text Word])) 
OR (Ethiopia[MeSH Terms]))) AND (((((((Loss to fol-
low up[Text Word]) OR (withdraw[Text Word]))) OR 
(New occurrence[Text Word])) OR (incidence[Text 
Word])) OR (predictor*s[Text Word])) OR (Loss to fol-
low up[MeSH Terms]))." The search strategy began on 
December 25, 2022, and ended on January 12, 2023.

Eligibility criteria
Included criteria
All cohort studies conducted on incidence and predictors 
of loss to follow-up among Ethiopian children on ART 
and Published in English were eligible.

Excluded
Articles were excluded when they did not have the out-
come variable and those articles having the same title but 
different study designs.

Screening procedure/ study size
Two authors (MYB and SA) independently screened 
all titles/abstracts found in electronic databases. Two 
authors (MYB and SSJ) independently screened the 
full text of screened and included articles for title and 
abstract. Disagreements during the screening of the title 
and full length were resolved through discussion in the 
presence of the third author (GMB).

Quality assessment (risk of bias)
The Newcastle–Ottawa Quality Assessment Scale for 
cohort study (NOQAS) [15] was used to evaluate the 
quality of the included primary studies based on selec-
tion (Representativeness of the exposed cohort, Selection 
of the non-exposed cohort, Ascertainment of exposure, 
and Demonstration that outcome of interest was not pre-
sent at start of study), Comparability(based on the design 
or analysis controlled for confounders), and outcome 
(Assessment of outcome, Was follow-up long enough for 
outcomes to occur, Adequacy of follow-up of cohorts). 
During the quality assessment of articles, all included 
articles were declared as having good quality because 
the articles scored 3 stars in the selection domain AND 
2 stars in the comparability domain AND 2 stars in the 
outcome/exposure domain.

Data extraction
The data were extracted using the data extraction 
Checklist prepared from a Microsoft Excel spreadsheet. 
To ensure consistency, three authors (MYB, SSJ, and 
BE) extracted data independently using a predefined 

extraction checklist. After the source of the disagree-
ments was identified, disagreements between or among 
authors were resolved through discussion. The incidence 
of LTFU of ART among children, the study region, year 
of publication, sample size, follow-up period, and the first 
author’s name were all the extracted data from the pri-
mary article during extraction.

Outcome variable and measures
The primary outcome of interest was the pooled inci-
dence of LTFU from ART. It was calculated by consid-
ering the incidence of primary studies and its standard 
error using the random effects model through the DerS-
monian-laired method and  I2 tests. The second outcome 
of interest was the pooled predictors of LTFU which 
was identified using a binary meta-regression model 
with a 95% confidence level and the strength of associa-
tion has been presented using relative risk. It was again 
calculated after the log transformation of the primary 
studies’ effect size had been further computed. First, the 
RR of the primary studies was transformed into logRR 
to get the actual effect size and its standard error was 
computed using lnlogRR. Hereafter, the binary meta-
regression model was fitted considering the logRR and 
lnlogRR to identify the predictors of first-line ART failure 
among Ethiopian school children. Finally, the association 
between variables was presented using RR with a 95% CI.

Data management and analysis
For further analysis, the extracted data were exported 
to Stata™ Version 17.0 software. The pooled incidence 
of loss to follow-up from ART was estimated using the 
random effects model with the DerSimonian laired 
method. The standard errors were calculated from the 
reported estimates and population denominators using 
a binomial distribution assumption. The presence of het-
erogeneity between studies was determined using the 
Cochran-Q test and quantified using I-square statistics. 
The level of heterogeneity was classified as low  (I2:0—25), 
moderate(I2: 25—50), or high  (I2: ≥ 50) [19. For the first 
time, the presence of heterogeneity was checked using a 
forest plot test through a fixed effects model with inverse 
variance method and revealed the presence of heteroge-
neity. Thereafter, a forest plot test through the random-
effect model with the DerSimonian and Laird method 
was computed [16]. After getting heterogeneity, sub-
group analysis, publication bias, sensitivity analysis, and 
meta-regression were performed to identify the source 
of heterogeneity but not explained. The study regions, 
publication year (before 2021 vs. after 2021), sample size 
(above mean vs. below mean), and follow-up period (< 8 
vs. > 8  years) were used to conduct a subgroup analysis. 
To determine the presence of publication bias after the 
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funnel plot, Egger’s linear regression test and trim and 
fill analysis were used to declare the effect of small stud-
ies [17]. Finally, the findings depending on the objectives 
of the study were presented in the form of tables and 
figures.

Results
Search results
A total of 1304 studies were discovered through elec-
tronic database searches on PubMed/ MEDLINE, 
CINAHL, EMBASE, Google Scholar, and Science Direct, 
as well as organizational records and websites. Approxi-
mately 872 articles were excluded due to duplication, 245 
articles were excluded due to differences in study setting/
context [17–22], 133 articles were excluded due to dif-
ferences in study population [23–29], 45 articles were 
excluded due to the study conducted on the general pop-
ulation [18, 30–32]. Finally, 9 cohort studies were identi-
fied for inclusion and followed for the current Systematic 
Review and Meta-analysis (Fig. 1).

Characteristics of the included articles
In Ethiopia, about nine studies qualified for inclusion 
and analysis, involving a total of 3336 children on ART 
which were published up to 2022. These studies were 
conducted in three regions and one city administra-
tion. Among the included studies, about 5 [33–37] of 
them were in the Amhara region, 1 [38] in the Oromia 
region, 1 [39] in SNNPR, and 2 [40] in Addis Ababa. 
The studies with the smallest and largest sample sizes, 
254 and 533, were conducted in SNNPR and Addis 
Abeba respectively, followed by a study conducted at 
Amhara region with a sample size of 448. The included 
studies’ follow-up periods ranged from 2 to 14  years, 
with 287.7 to 1555.56 child-years of ART failure-free 
observation (Table 1).

The pooled incidence of loss to follow‑up
The incidence of LTFU from ART among Ethiopian 
children was 5.83 (95% CI: 3.94, 7.72) per 100 children-
years of observation with  I2: 83.7% & P-value < 0.001. 
When we looked at it by region, Addis Ababa city 

Fig. 1 STROBE flow diagram of the included studies for LTFU from ART among Ethiopian children
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administration had 8.59 (95% CI: -2.88, 20.05) inci-
dence of LTFU among children, SNNPR had 5.20 (95% 
CI: 2.47, 7.93), and Oromia region had 3.30 (95% CI: 
1.17, 5.43) per 100 children-years of ART failure free 
observation (Fig. 2).

Subgroup meta‑analysis
Despite the presence of strong evidence support-
ing the existence of heterogeneity (using sample size 
for those whose sample size was less than the mean 
(< 371)  I2 = 35.19 with P-value < 0.19 & > 371  I2 = 90.40 

Table 1 The characteristics of the included studies among Ethiopian children on ART 

Sn Authors Publication year Region cases Sample size PYO Incidence Follow‑up 
period

Quality 
assessment

1 Tiruye Menshw et al. [33] 2021 Amhara 101 448 1603.17 6.3 10 Good

2 TAMENE FETENE etal [34] 2018 Addis Ababa 46 533 317.6 14.5 5 Good

3 Chalachew Adugna Wubneh et al. [35] 2020 Amhara 24 402 800 6 5 Good

4 Yitbarek Tenaw Hibstie et al. [37] 2019 Amhara 70 408 1555.56 4.5 14 Good

5 Kirubel Biweta Bimer et al. [39] 2020 SNNPR 70 254 1357.6 5.2 6 Good

6 Mulatu Biru et al. [40] 2018 Addis Ababa 8 304 287.7 2.8 2 Good

7 Ermias Sisay Chanie et al. [41] 2022 Amhara 76 357 1590.1 4.8 13 Good

8 Assefa Washo Bankere et al. [38] 2022 Oromia 43 269 1,299 3.3 5 Good

9 Selam Fisiha Kassa et al. [36] 2020 Amhara 79 361 1280.8 6.2 11 Good

Fig. 2 The pooled new occurrences of loss to follow-up among Ethiopian children on ART 
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with P-value < 0.001 (Fig.  3), publication year (those 
published before 2021  I2 = 88.00 with P-value < 0.00 
& after 2021  I2 = 44.17 with P-value < 0.001) (Fig.  4), 
and length of follow-up period ( those conducted less 
than the mean follow-up years (< 8  years)  I2 = 91.40 
with P-value < 0.001, & those conducted greater than 
the mean follow-up years (> 8  years)  I2 = 0.00 with 
P-value < 0.56) (Fig.  5), no sources of heterogeneity 
were identified using subgroup Meta-analysis.

Meta‑regression
The meta-regression is the extension of subgroup 
analysis conducted to identify the source of heteroge-
neity using continuous variables. Thus, the publica-
tion year and sample size were used as covariates in 
random-effects meta-regression. The analysis revealed 
that sample size (P-value = 0.43) and publication year 
(P-value = 0.88) did not affect heterogeneity (Table 2).

Publication bias (Bias detection)
The presence or absence of publication bias was initially 
determined using a funnel plot, and the distribution of the 
studies in the funnel plot was asymmetrical, indicating that 
the small studies did not affect the heterogeneity (Fig. 6). 
As well known, the funnel plot is a subjective measure for 
assessing publication bias; so, the Egger linear regression 
test was used to confirm the presence of publication bias 
objectively, and it demonstrated that small studies had an 
effect on the existence of heterogeneity. Hence, Trim and 
fill analysis was performed as a tiebreaker to obtain a defin-
itive conclusion on the presence of publication bias, and it 
yielded 5.85, which is consistent with the funnel plots esti-
mate. Finally, we declared that small studies did not affect 
the existence of heterogeneity among studies (Table 3).

Predictors of LTFU among Ethiopian children
Baseline WHO stage (including six studies), adherence 
(including three studies), disclosure status (including two 

Fig. 3 Subgroup analysis using mean sample size for LTF
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studies), parents’ educational status, baseline CD4 count, 
and parental status were used to predict the new occur-
rence of LTFU of ART in Ethiopian children. As a result, 
being a rural resident and having poor ART adherence 
were identified as significant predictors for the incidence 
of LTFU from ART among Ethiopian Children.

Those study participants who were from rural resi-
dences had a 1.65 (95% CI: 1.06, 2.52) times higher 
chance of getting LTFU when compared with those chil-
dren living in urban (Fig. 7). Children who had poor ART 
adherence had a 2.03 (95% CI: 1.23, 3.34) times higher 
chance of experiencing LTFU of ART than children hav-
ing good ART adherence (Fig. 8).

Discussions
This systematic review and meta-analysis included nine 
articles that were published up to 2022 and had 3336 
children. The sample size for each study ranged from 
254 to 533 children on ART in Ethiopia. The included 

studies were conducted either in prospective or retro-
spective cohort study design and all have the same LTFU 
operational definition “LTFU is failing to engage in the 
continuum of care for 90  days (3  months) after the last 
scheduled appointment due to their wishes or beliefs or 
barriers to continued ART access for care”.

Among Ethiopian children, the pooled incidence 
of LTFU from ART was 5.83 (95% CI: 3.94, 7.72) per 
100 children- years of observation with  I2: 83.7% & 
p-value < 0.001. This finding is too high and requires 
immediate attention to accomplish the predetermined 
goals and targets, such as meeting the Joint United 
Nations Program on HIV/AIDS (UNAIDS) 95–95-95 by 
2025 and ending the HIV epidemic by 2030. The high 
incidence of LTFU could be because most of the HIV-
infected children who were experiencing LTFU were 
from rural and their families had low incomes, and were 
uneducated in their educational background. Because of 
the children’s aforementioned circumstances, they did 

Fig. 4 Subgroup analysis using publication years for LTFU
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not receive regular ART follow-ups from the ART insti-
tution they founded. In addition to the above, due to the 
fear of social stigma, families may be unwilling to have 
regular ART follow-ups from which their children had 
tested and initiated ART in their locality, and those chil-
dren having ART initiation and follow-up far from their 
locality may experience LTFU from their ART appoint-
ment schedule due to their family’s economic scarcity. 

Further more, the children may also experience LTFU 
because their families had poor knowledge about the 
drawbacks of LTFU and regular ART follow-up practice 
due to their educational background plus the minister of 
health did not implement close follow-up and monitor-
ing. Finally, due to the inadequate setup of ART centers 
for diagnosing opportunistic infections like tuberculosis, 
children are exposed to a double disease burden, which 
leads to more immunocompromization and disease pro-
gression. This ultimately results in LTFU from ART due 
to the development of hopelessness secondary to the 
disease progression. These all might be the factors asso-
ciated with HIV-infected children experiencing LTFU 
from their ART. Here, the minister of health should be 
applied close follow-up like using phone message text 
as a reminder of children’s appointment schedule, and 
daily pill intake for their families. Additionally, healthcare 
professionals should pay more attention to educating 

Fig. 5 Subgroup analysis using mean follow-up period for LTFU

Table 2 Meta-regression using publication year and sample size 
for LTFU in Ethiopian children

Logrr Coefficient Std. err t P >|t| [95% conf. 
interval]

Sample size 0.01 0.01 0.84 0.43 -0.01 0.02

Publication year 0.04 0.27 0.15 0.88 -0.62 0.70

Constant -83.52 545.71 -0.15 0.88 -1418.83 1251.78
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families about the importance of regular ART follow-up 
and the disadvantages of LTFU for children and their 
families.

Those children who were rural dwellers had a 1.65 
(95% CI: 1.06, 2.52) times higher chance of experienc-
ing LTFU when compared with those children who came 
from urban. This finding was supported by the study con-
ducted in South Africa [38]. This could be because chil-
dren from rural areas are more likely to experience loss 
to follow-up (LTFU) in ART centers due to several rea-
sons. Firstly, they may be uneducated and lack economic 
management skills, which limits their family’s access 
to information and leads to low-income status. This, in 
turn, affects their practice on regular ART follow-up and 
health-seeking behavior due to the scarcity of money for 

transportation costs as well as the absence of nearby ART 
treatment centers. Secondly, the absence of integrated 
services for chronic diseases may also contribute to LTFU 
among rural dweller children. This is because it takes 
extra time devoted to waiting for different diagnoses and 
treatment services, which may lead them to have nights 
where money for bed and food is requested, leaving the 
clients unsatisfied. Therefore, it is recommended that the 
minister of health collaborates with governmental and 
non-governmental sectors to strengthen the scale-up of 
ART centers and initiate HIV services integrated with 
chronic diseases [42].

Children who have poor ART adherence had a 2.03 
(95% CI: 1.23, 3.34) times higher chance of experiencing 
LTFU of ART than children having good ART adherence. 
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Fig. 6 Funnel plot to check publication bias of LTFU among Ethiopian children on ART 

Table 3 Heterogeneity check through conducting publication bias check
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This finding is sustained by the study conducted in Nige-
ria [43]. Studies conducted in Uganda have shown that 
rural dwelling is the primary predictor of LTFU among 
children on ART. This is due to several reasons. Firstly, 
even with regular follow-ups, children may not take their 
daily pills dose due to low follow-up by their families. 
Secondly, in rural areas, there is no matured peer support 
and counseling but more pronounced stigma and dis-
crimination which leads to children developing depres-
sion and hopelessness. Thirdly, poor ART adherence 
leads to the progression of diseases (AIDS) called ART 
failure, and the development of ART-resistant viral strain 
narrowing the treatment option which lead to LTFU and 
end up with death. Therefore, it is recommended that 
ART centers should provide targeted adherence support 
for children from rural areas [44, 45]. The study’s strength 
lies in providing the pooled incidence and predictors of 
LTFU among children on ART in Ethiopia. However, it 
is important to note that the study only included studies 
that were published in English, which may be taken as the 
limitation of the study.

Conclusions and recommendation
Among Ethiopian children on ART, one out of 167 chil-
dren on ART had a risk of experiencing LTFU. The iden-
tified predictors of LTFU were being rural dwellers and 
having poor ART adherence. The authors recommend 
that the minister of health should strengthen the scale-
up of ART centers, initiate HIV service integrated with 
chronic diseases, and have close follow-up and moni-
toring to address the high incidence of LTFU. To focus 
on rural dwellers, the minister of health should scale-up 
ART centers in collaboration with governmental and 
non-governmental sectors and use phone message texts 
as reminders of their appointment schedule. Healthcare 
professionals should also pay more attention to rural 
dwellers by providing education on the importance of 
having regular ART follow-ups and the drawbacks of 
LTFU. Children’s nearby families should control and 
remind the children to take their daily pill dose intake at 
the appropriate time and frequency. Considering poor 
ART adherence, healthcare professionals must ensure 
that children take their daily pill at the correct dose 

Fig. 7 Association of LTFU and rural residency of Ethiopian children on ART 
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and frequency when they come for their next appoint-
ment follow-up. The minister of health should set daily 
reminders using phone text messages and scale-up ART 
centers more. Future researchers should conduct a study 
on the fate of children after LTFU from ART.

Abbreviations
AIDS  Acquired immunodeficiency syndrome
HIV  Human Immunodeficiency Virus
UNAIDS  United Nations Program on HIV/AIDS
CLHIV  Children Living with Human Immunodeficiency Virus
LTFU  Loss to Follow-up
ART   Antiretroviral Therapy

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889- 023- 17333-9.

Additional file 1. 

Acknowledgements
I would like to thank the authors of this manuscript for their unwavering 
commitment and collaboration in providing accurate information to scientific 
society.

Authors’ contributions
Conceptualization: Molla Yigzaw Birhan, Selamawit Shita Jemberie: Data 
curation: Molla Yigzaw Birhanu, Getamesay Molla Bekele, Getasew Yirdaw, 

Bekele Simegn Demissie, Genanew Kassie Getahun, Selamawit Shita Jemberie. 
Formal analysis: Molla Yigzaw Birhanu, Getasew Yirdaw, Bekele Simegn 
Demissie, Genanew Kassie Getahun, Selamawit Shita Jemberie. Investigation: 
Molla Yigzaw Birhanu, Bekele Simegn Demissie, Genanew Kassie Getahun, 
Selamawit Shita Jemberie. Methodology: Molla Yigzaw Birhanu, Getamesay 
Molla Bekele, Selamawit Shita Jemberie. Project administration: Molla Yigzaw 
Birhanu, Getasew Yirdaw, Bekele Simegn Demissie, Genanew Kassie Getahun, 
Selamawit Shita Jemberie. Resources: Molla Yigzaw Birhanu, Getasew Yirdaw, 
Bekele Simegn Demissie, Genanew Kassie Getahun, Selamawit Shita Jemberie. 
Software: Molla Yigzaw Birhanu, Getasew Yirdaw, Getamesay Molla Bekele, 
Bekele Simegn Demissie, Genanew Kassie Getahun, Selamawit Shita Jemberie. 
Supervision: Molla Yigzaw Birhanu, Getasew Yirdaw, Getamesay Molla Bekele, 
Bekele Simegn Demissie, Genanew Kassie Getahun, Selamawit. Shita Jemberie. 
Validation: Molla Yigzaw Birhanu, Bekele Simegn Demissie, Genanew Kassie 
Getahun, Selamawit Shita Jemberie, Getamesay Molla Bekele. Visualization: 
Molla Yigzaw Birhanu, Bekele Simegn Demissie, Genanew Kassie Getahun, 
Selamawit Shita Jemberie.  Writing – original draft: Molla Yigzaw Birhanu, 
Bekele Simegn Demissie, Genanew Kassie Getahun, Getamesay Molla Bekele, 
Selamawit Shita Jemberie. Writing – review & editing: Molla Yigzaw Birhanu, 
Getamesay Molla Bekele, Getasew Yirdaw, Selamawit Shita Jemberie.

Funding
Not applicable to this section.

Availability of data and materials
The datasets used and analyzed during the current study are available upon 
reasonable request from the corresponding author.

Declarations

Ethics approval and consent to participate
Not applicable to this section because it was conducted using secondary data.

Fig. 8 Association of LTFU and poor ART adherence among Ethiopian Children on ART 

https://doi.org/10.1186/s12889-023-17333-9
https://doi.org/10.1186/s12889-023-17333-9


Page 12 of 13Birhanu et al. BMC Public Health  (2023) 24:169

Consent for publication
Not applicable” in this section.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Public Health, College of Health Sciences, Debre Markos 
University, P.O. Box 269, Debre Markos, Ethiopia. 2 Department of Gynecology 
and Obstetric, School of Medicine, Debre Markos University, Debre Markos, 
Ethiopia. 3 Department of Environmental Health, College of Health Sciences, 
Debre Markos University, Debre Markos, Ethiopia. 4 Department of Public 
Health, St.Lideta College of Health Science and Business, Addis Ababa, 
Ethiopia. 5 Department of Public Health, Menelik II Medical and Health Science 
College, Addis Ababa, Ethiopia. 6 Department of Midwifery, College of Health 
Sciences, Debre Markos University, Debre Markos, Ethiopia. 

Received: 1 March 2023   Accepted: 25 November 2023
Published: 13 January 2024

References
 1. Cohen MS, Hellmann N, Levy JA, DeCock K, Lange J. The spread, treat-

ment, and prevention of HIV-1: evolution of a global pandemic. J Clin 
Investig. 2008;118(4):1244–54.

 2. Organization WH. Taking stock: HIV in children: the state of affairs. In.: 
World Health Organization; 2006.

 3. Yayehirad AM, Mamo WT, Gizachew AT, Tadesse AA. Rate of immunologi-
cal failure and its predictors among patients on highly active antiretrovi-
ral therapy at Debremarkos hospital, Northwest Ethiopia: a retrospective 
follow up study. J AIDS Clin Res 2013, 4(5).

 4. WHO: Global HIV & AIDS statistics — Fact sheet. 2021.
 5. Organization WH. Retention in HIV programs: defining the challenges 

and identifying solutions: meeting report, 13–15 September 2011. 2012.
 6. Frescura L, Godfrey-Faussett P, Feizzadeh AA, El-Sadr W, Syarif O, Ghys PD. 

Achieving the 95 95 95 targets for all: a pathway to ending AIDS. PLoS 
ONE. 2022;17(8):e0272405.

 7. Rosen S, Fox MP, Gill CJ. Patient retention in antiretroviral therapy 
programs in sub-saharan Africa: a systematic review. PLoS Med. 
2007;4(10):e298.

 8. Saumu WM, Maleche-Obimbo E, Irimu G, Kumar R, Gichuhi C, Karau B. 
Predictors of loss to follow-up among children attending HIV clinic in a 
hospital in rural Kenya. Pan Afr Med J. 2019;32(1):216.

 9. Todd J, Grosskurth H, Changalucha J, Obasi A, Mosha F, Balira R, Orroth 
K, Hugonnet S, Pujades M, Ross D. Risk factors influencing HIV Infection 
incidence in a rural African population: a nested case-control study. J 
Infect Dis. 2006;193(3):458–66.

 10. Olem D, Sharp KM, Taylor JM, Johnson MO. Overcoming barriers to HIV treat-
ment adherence: a brief cognitive behavioral intervention for HIV-positive 
adults on antiretroviral treatment. Cogn Behav Pract. 2014;21(2):206–23.

 11. HIV/AIDS JUNPo. Fast-track: ending the AIDS epidemic by 2030. Geneva: 
UNAIDS; 2014.

 12. [Ethiopia] CSA. Population Projections for Ethiopia. Addis ABaba;. 2013.
 13. Nations U. World population prospects-population division-united 

nations. World Population Prospects-Revision 2015.
 14. Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke 

JP, Initiative S. The strengthening the reporting of Observational studies 
in Epidemiology (STROBE) Statement: guidelines for reporting observa-
tional studies. Int J Surg. 2014;12(12):1495–9.

 15. Fazel S, Khosla V, Doll H, Geddes J. The prevalence of mental disorders 
among the homeless in western countries: systematic review and meta-
regression analysis. PLoS Med. 2008;5(12):e225.

 16. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials. 
1986;7(3):177–88.

 17. Rachlis BS. Losses to follow-up from an antiretroviral therapy (ART) pro-
gram in the Zomba District of Malawi. University of Toronto; 2013.

 18. Buju RT, Akilimali PZ, Kamangu EN, Mesia GK, Kayembe JMN, Situakibanza 
HN. Incidence and predictors of loss to follow up among patients living 
with HIV under dolutegravir in Bunia, democratic republic of Congo: a 
prospective cohort study. Int J Environ Res Public Health. 2022;19(8): 4631.

 19. Ambarwati RD, Wardani HE, Tama TD. Functional status and incidence of 
loss to follow-up after antiretroviral therapy initiation. KnE Life Sciences 
2021:312–21.

 20. Mohammed A, Abdi S, Palani S, Joseph NM. Moderate incidence of lost 
follow-up and risk factors among adult HIV patients on second-line ART 
regimens in Amhara region hospitals, Ethiopia. J Drug Delivery Ther. 
2019;9(1–s):52–9.

 21. van Liere GA, Lilian R, Dunlop J, Tait C, Rees K, Mabitsi M, Ranoto L, 
Struthers HE, McIntyre JA, Peters RP. High rate of loss to follow-up and 
virological non-suppression in HIV-infected children on antiretroviral 
therapy highlights the need to improve quality of care in South Africa. 
Epidemiol Infect. 2021;149:e88.

 22. Chandiwana N, Sawry S, Chersich M, Kachingwe E, Makhathini B, 
Fairlie L. High loss to follow-up of children on antiretroviral treatment 
in a primary care HIV clinic in Johannesburg, South Africa. Medicine. 
2018;97(29):e10901.

 23. Shiferaw WS, Belete AM, Adela A, Getnet M, Aynalem YAAA. Incidence 
and predictors of loss to follow-up among adult HIV-infected patients 
taking antiretroviral therapy at North Shewa Zone public hospitals, 
Northeast Ethiopia: a retrospective follow-up study. Afr Health Sci. 
2022;22(2):12–26.

 24. Bantie B, Seid A, Kerebeh G, Alebel A, Dessie G. Loss to follow-up in test 
and treat era and its predictors among HIV-positive adults receiving ART 
in Northwest Ethiopia: Institution-based cohort study. Front Public Health 
2022.

 25. Gebremichael MA, Gurara MK, Weldehawaryat HN, Mengesha MM, 
Berbada DA. Predictors of loss to follow-up among HIV-Infected adults 
after initiation of the first-line antiretroviral therapy at Arba Minch General 
Hospital, Southern Ethiopia: A 5-year retrospective cohort study. BioMed 
Res Int. 2021;2021:8659372.

 26. Dessu S, Mesele M, Habte A, Dawit Z. Time until loss to follow-up, 
incidence, and predictors among adults taking ART at public hospitals in 
Southern Ethiopia. HIV/AIDS (Auckland NZ). 2021;13:205.

 27. Mekonnen N, Abdulkadir M, Shumetie E, Baraki AG, Yenit MK. Incidence 
and predictors of loss to follow-up among HIV infected adults after initia-
tion of first line anti-retroviral therapy at University of Gondar Compre-
hensive Specialized Hospital Northwest Ethiopia, 2018: retrospective 
follow up study. BMC Res Notes. 2019;12(1):1–7.

 28. Birhanu MY, Leshargie CT, Alebel A, Wagnew F, Siferih M, Gebre T, Kibret 
GD. Incidence and predictors of loss to follow-up among HIV-positive 
adults in northwest Ethiopia: a retrospective cohort study. Trop Med 
Health. 2020;48(1):1–10.

 29. Wagner T, Furin J, Gripshover B, Jeenah Y, Jonsson G. Loss to follow-up 
among a group of patients with HIV and severe mental illness in South 
Africa. World J AIDS. 2014;4:74–80.

 30. Berheto TM, Haile DB, Mohammed S. Predictors of loss to follow-up in 
patients living with HIV/AIDS after initiation of antiretroviral therapy. 
North Am J Med Sci. 2014;6(9):453.

 31. Nshimirimana C, Ndayizeye A, Smekens T, Vuylsteke B. Loss to follow-up 
of patients in HIV care in Burundi: a retrospective cohort study. Tropical 
Medicine and International Health; 2022.

 32. Chauke P, Huma M, Madiba S. Lost to up follow-up rate in the first year of 
ART in adults initiated in a universal test and treat program: a retrospec-
tive cohort study in ekurhuleni district, South Africa. Pan Afr Med J. 
2020;37:198.

 33. Menshw T, Birhanu S, Gebremaryam T, Yismaw W, Endalamaw A. Inci-
dence and predictors of loss to follow-up among children attending ART 
clinics in Northeast Ethiopia: a retrospective cohort study. HIV/AIDS-Res 
Palliative Care. 2021;13:801–12.

 34. Menshaw T, Birhanu S, Endalamaw A, Gébermaryam T. Incidence and 
predictors of lost to follow up among children attending ART clinic at 
Dessie Referral Hospital. Northeast Ethiopia: a retrospective cohort study; 
2020.

 35. Wubneh CA, Belay GM, Yehualashet FA, Tebeje NB, Mekonnen BD, 
Endalamaw A. Lost to follow-up and predictors among HIV-Exposed 
infants in Northwest Ethiopia. Infect Dis Therapy. 2021;10(1):229–39.

 36. Fisiha Kassa S, Zemene Worku W, Atalell KA, Agegnehu CD. Incidence of 
loss to follow-up and its predictors among children with HIV on antiret-
roviral therapy at the University of Gondar comprehensive specialized 
referral hospital: a retrospective data analysis. HIV/AIDS-Rese Palliative 
Care. 2020;12:525–33.



Page 13 of 13Birhanu et al. BMC Public Health  (2023) 24:169 

 37. Hibstie YT, Kibret GD, Talie A, Temesgen B, Melkamu MW, Alebel A. Nearly 
one in every six HIV-infected children lost from ART follow-up at Debre 
Markos referral hospital, Northwest Ethiopia: a 14-year retrospective 
follow-up study. PLoS ONE. 2020;15(9):e0239013.

 38. Bankere AW, Gemechu BL, Ami B, Kebebe L, Gabisa S. Lost to Follow-Up 
and its predictors among human Immune Deficiency Virus-Infected 
children on antiretroviral therapy, Southern Oromia, and Ethiopia. A Five 
Year Retrospective Cohort Study; 2022.

 39. Bimer KB, Sebsibe GT, Desta KW, Zewde A, Sibhat MM. Incidence and 
predictors of attrition among children attending antiretroviral follow-up 
in public hospitals, Southern Ethiopia, 2020: a retrospective study. BMJ 
Paediatr Open. 2021;5(1):e001135.

 40. Biru M, Hallström I, Lundqvist P, Jerene D. Rates and predictors of attri-
tion among children on antiretroviral therapy in Ethiopia: a prospective 
cohort study. PLoS ONE. 2018;13(2):e0189777.

 41. Chanie ES, Tesgera Beshah D, Ayele AD. Incidence and predictors of 
attrition among children on antiretroviral therapy at University of Gondar 
Comprehensive specialized hospital, Northwest Ethiopia, 2019: retrospec-
tive follow-up study. SAGE Open Med. 2022;10:20503121221077844.

 42. Tweya H, Oboho IK, Gugsa ST, Phiri S, Rambiki E, Banda R, Mwafilaso J, 
Munthali C, Gupta S, Bateganya M. Loss to follow-up before and after 
initiation of antiretroviral therapy in HIV facilities in Lilongwe, Malawi. 
PLoS ONE. 2018;13(1): e0188488.

 43. Akahara C, Nwolisa E, Odinaka K, Okolo S. Assessment of Antiretroviral 
treatment adherence among children attending care at a tertiary hospital 
in Southeastern Nigeria. J Trop Med. 2017;2017:3605850.

 44. Helova A, Akama E, Bukusi EA, Musoke P, Nalwa WZ, Odeny TA, Onono M, 
Spangler SA, Turan JM, Wanga I. Health facility challenges to the provision 
of option B + in WesternWestern Kenya: a qualitative study. Health Policy 
Plann. 2017;32(2):283–91.

 45. Nabukeera-Barungi N, Elyanu P, Asire B, Katureebe C, Lukabwe I, Namu-
soke E, Musinguzi J, Atuyambe L, Tumwesigye N. Adherence to antiretro-
viral therapy and retention in care for adolescents living with HIV from 10 
districts in Uganda. BMC Infect Dis. 2015;15(1):1–10.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Incidence and predictors of loss to follow-up among Ethiopian children on antiretroviral therapy: a systematic review and meta-analysis
	Abstract 
	Introduction 
	Methods 
	Results 
	Conclusions 

	Introduction
	Research question
	Condition
	Context
	Population

	Methods
	Study design
	Study setting
	Participants
	Data source and searching strategy
	Eligibility criteria
	Included criteria

	Excluded
	Screening procedure study size
	Quality assessment (risk of bias)
	Data extraction
	Outcome variable and measures
	Data management and analysis

	Results
	Search results
	Characteristics of the included articles
	The pooled incidence of loss to follow-up
	Subgroup meta-analysis
	Meta-regression
	Publication bias (Bias detection)
	Predictors of LTFU among Ethiopian children

	Discussions
	Conclusions and recommendation
	Acknowledgements
	References


