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Background: The magnitude of loss to follow-up is high and remains a major public health 
problem in developing countries. Therefore, the aim of this study determines the incidence 
rate and predictors of loss to follow-up among children with HIV on ART at the University of 
Gondar comprehensive specialized referral hospital.
Methods: An institution-based retrospective data analysis was conducted on 361 children 
with HIV. The simple random sampling technique was used, and data were entered into Epi- 
info version 7.1 and were exported to Stata version 14 for analysis. The proportional hazard 
assumption was checked, and Cox regression was fitted. Finally, an adjusted hazard ratio 
with a 95% CI was computed, and variables with P-value <0.05 in the multivariable analysis 
were taken as significant predictors of loss to follow-up.
Results: The overall incidence rate of lost to follow-up was 6.2 events per 100 child-years 
observations (95% CI: 4.9–7.7). Children who have got care from their biological parents 
(AHR 2.6, 95% CI: 1.2–5.5), WHO clinical stage III/IV (AHR 2.0, 95% CI: 1.1–3.8), history 
of regimen substitutions (AHR 1.7, 95% CI: 1.1–2.9), poor/fair medication adherence (AHR 
2.5, 95% CI 1.4–4.2) and history of TB treatment (AHR 2.7, 95% CI: 1.6–4.4) were the 
significant predictors of lost to follow-up.
Conclusion: The incidence rate of loss to follow-up among children was found to be high. 
Children who have got care from their biological parent, WHO clinical stage III/IV, history 
of regimen substitution, poor/fair medication adherence, and history of TB treatment were 
the independent predictors of loss to follow-up. Therefore, strengthening HIV care interven-
tion and addressing these significant predictors is highly recommended in the study setting.
Keywords: ART, children, Gondar, lost to follow-up, the incidence

Background
Globally, 75.7 million people were living with the Human Immunodeficiency Virus 
(HIV), of them, 1.8 million were children less than 15 years.1 Among those infected 
children, nearly 53% were initiated by Antiretroviral Therapy (ART) in 2019.1 

Antiretroviral therapy restores immune function and reduces HIV-related adverse 
outcomes.2 However, the effectiveness of Highly-Active Antiretroviral Therapy 
(HAART) varied a result of various factors.3
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Loss To Follow-Up (LTFU) is defined as not taking 
ART refill for 3 months or longer from the last attendance 
for a refill and not yet classified as “dead” or “transferred- 
out”.4 In resource-limited settings, LTFU is one of 
a common, unfavorable outcome in children with ART.5

Different studies showed that there was a high magnitude 
of LTFU among children living with HIV. For example, in 
sub-Saharan Africa estimated that 20–40%,6 in low-income 
countries the risk of LTFU was found to be 4.1% in Asia, and 
21.8% in Western-Africa.7 Besides, the cumulative incidence 
of LTFU in Ethiopia was 7.7%, 11.8%, and 16.6% at 6, 12, 
and 24 months, respectively.8 In different articles, various 
factors were associated with LTFU. Accordingly, being 
underweight,9,10 age less than 2 years,8–10 advanced WHO 
staging,7,11–13 low CD4 count,9,11,13 active tuberculosis,9 

Incomplete vaccination,14 history of regimen substitution,11 

and year of ART initiation7,9,10,13,14 were associated LTFU 
among children.

LTFU is a major obstacle to achieve 90-90-90 ambi-
tious goals with increased risk of ART failure, morbidity, 
mortality, and hospitalizations.15–17 Therefore, retention in 
HIV care is an important public health issue. It improves 
survival and quality of life among people living with 
HIV.18 In Ethiopia, over a decade a significant number of 
HIV-infected children have been successfully enrolled in 
HIV care and initiated ART. However, retention before 
and after ART initiation remains a major challenge in the 
continuum of HIV care.8 Ethiopia is highly affected by 
HIV epidemics. To achieve 90% of people viral suppres-
sion and ends the AIDS epidemic by 2030, continuous, 
uninterrupted follow-up is very crucial for infected chil-
dren. Therefore, the aim of this study investigated the 
incidence and predictors of LTFU among children with 
HIV on antiretroviral therapy at the University of Gondar 
comprehensive specialized hospital.

Method
Study Design and Setting
An institution-based retrospective data analysis was con-
ducted from January 2006 to December 2017 at the 
University of Gondar Comprehensive Specialized 
Hospital pediatrics ART clinic. It is located in Gondar 
town. University of Gondar Comprehensive Specialized 
Hospital is a teaching Hospital, which has been serving 
for more than five million people in Ethiopia in general 
and people residing in its surroundings in particular for 
more than six decades. Apart from other services the 

hospital started HIV care for both pediatrics and adults 
in a separate unit since 2005. Various services have been 
given in its respective departments of these HIV care and 
treatment centers. Since the hospital starts HIV care and 
treatment to 2017, more than 9010 adults and 789 pediatric 
patients were enrolled in HIV care. Currently, about 636 
children have active follow-up in this hospital.

Population and Sample
The source population for this study was all children with 
HIV age less than 15 years who had been on ART at the 
University of Gondar Comprehensive Specialized Hospital 
pediatrics ART clinic and the study population was all 
children with HIV age less than 15 years who had been 
on ART clinic from January 1st, 2006 to December 30, 
2017, were eligible for this study.

Children who had incomplete data or missing potential 
variables (adherence status, WHO stage, and drug regimen 
change) were not recorded from their medical charts, not 
mentioned the status of the child whether dead, LTFU, on 
follow-up or transfer out were excluded from the study.

We used a survival sample size calculation power 
approach using Stata 14.1 software with Cox proportional 
hazard assumptions. The sample size was calculated for 
the three predictor variables to include WHO staging 
(HR=2.2), residency (HR=0.4), and ART initiation year 
(HR=3.3) from a multiregional retrospective cohort study 
conducted in Ethiopia.10 Accordingly, the minimum sam-
ple size was 372 by considering 10% incomplete data.

Variable of the Study
The dependent variable was lost to follow-up whereas the 
independent variables include child socio-demographic 
factors (age, sex, year of enrolment, residency, orphanage 
status), caregiver socio-demographic factors (age, sex, 
marital status, relationship with a child, educational level, 
residency, HIV Status, and income), treatment-related fac-
tor (ART regimen, OI Prophylaxis (INH & CPT), TB 
treatment, history of regimen substitution), and clinical 
characteristics (CD4 count, WHO clinical Staging, base-
line functional status, and nutritional status).

LTFU is defined as not taking ART refill for 3 months 
or longer from the last attendance for a refill and not yet 
classified as “dead” or “transferred-out”. Time to loss to 
follow-up is the time interval between the dates of ART 
initiation to the occurrence of an event. Censored were 
those children on ART who transferred out to other treat-
ment facilities, recorded as died or active on care during 
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the study period. Adherence to ART was classified into 
good, fair, and poor according to the percentage of drug 
dosage calculated from the total monthly dose of ART 
drugs which is described as Good (≥95% or ≤3 doses 
missed per month), Fair (85–94% or 4–8 doses missed 
per month), or Poor (less than 85% or ≥9 doses missed 
per month).

Data Collection Procedure and Quality 
Control
Data were collected using a data extraction tool that was 
adapted from national pediatrics HIV care intake and fol-
low-up care form. Data recording was started from the 
first day of ART initiation in the regular HIV care in the 
clinic until the confirmation of a final event in the study 
period. The data was collected by six bachelor holder ART 
trained nurses who were working in the three referral hospi-
tal. A half-day training was given on the issue of the purpose 
and scope of the study, on how to use the case recording 
forms and about the ethical aspects of the study such as how 
to maintain the confidentiality of the information obtained 
from the research. Charts were retrieved using the patient’s 
registration number from the electronic database.

Data Analysis
Data was entered EPI info version 7 and exported to 
STATA version 14 for recoding and analysis. WHO 
Anthro-Plus software was used to generate the necessary 
variables that assess the nutritional status of the child. The 
Kaplan Meier (KM) failure curve and Log rank test were 
used to describe the survival experiences of categorical 
variables. The proportional hazard assumption was 
checked using a Schoenfield residual test (global test = 
0.09). Bi-variable and multivariable Cox proportional 
hazards regression model was fitted to determine predic-
tors of LTFU. P-value ≤0.25 in the bi-variable analysis 
was entered into the multivariable cox regression model. 
The adjusted hazard ratio (AHR) with a 95% confidence 
interval (CI) was calculated and P-value ≤0.05 in the 
multivariable Cox regression model was considered as 
statistically significant predictors of LTFU.

Result
Socio-Demographic Characteristics of 
Children with HIV
A total of 372 medical records of children on ART from 
January 2006 to December 2017 were reviewed and from 

this 361 (97.5%) complete records of children were 
included and analyzed in the study. Of these, 185 
(51.2%) were male and almost half of participants 174 
(48.2%) were under five years of age during the time of 
ART initiation. The median ages of the participants were 
66 months with IQR of (33–96) months. The majorities 
312 (86.4%) of the children were living with their parents. 
Three fourth of participant’s primary caregivers 269 
(74.5%) were their biological parents (Table 1).

Clinical Characteristics of Children with 
HIV
Slightly more than half (55.4%) of respondents were in 
WHO clinical stage 3 and 4 at the time of ART initiation. 
Almost all, 356 (98.6%) of the patients were taken CPT. 
However, 283 (78.4%) of the patients developed opportu-
nistic infections. Among the total children, 254 (70.4%) 
were taken INH. Ninety-seven children (25.9%) had 
a history of tuberculosis (Table 2).

The Incidence Rate of Loss to Follow-Up
Three hundred seventy-two (361) children with HIV were 
followed for different periods with a total of 1280.8 child- 
year of observations. Patients were followed for 
a minimum of 3 and a maximum of 127 months. The 
median follow-up period was 30 (IQR; 14–70) months. 
The overall proportion of LTFU during the study period 
was 21.9% with (95% CIs: 17.7–26.3%).

The incidence rate of LTFU among children with HIV 
was 6.2 with (95% CI: 4.9 −7.7) per 100 Child-Year. The 
incidence rate was highest in the first six months of the 
follow-up which is 13.6 (95% CI: 9.1–20.5) per 100 Child- 
Year. Whereas the incidence rate at 12 and 24 months was 
3.3 (95% CI: 1.4–8.0) and 6.1 (95% CI: 4.7–6.2) respec-
tively (Figure 1).

Predictors of Loss to Follow-Up
In the multivariable Cox-regression analysis model, base-
line WHO clinical staging, caregiver’s relation to the 
child, history of regimen substitution, adherence to ARV 
drugs, and TB treatment history remained were significant 
predictors of LTFU among children with HIV patients on 
ART. Children with caregivers of biological parents 
increase the hazard ratio of LTFU by 2.8 as compared to 
the non-biological caregiver. Being in WHO clinical stage 
III/IV (AHR 2.0, 95% CI: 1.1–3.8) was two times more 
likely to experience LTFU as compared to children with 
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clinical stage I/II. The risk of LTFU was also higher in 
children with a history of regimen substitution (AHR 1.7, 
95% CI: 1.1–2.9) and with poor/fair level of adherence 
(AHR 2.5, 95% CI 1.4–4.2) as compared to its counter-
parts. Likewise, children with TB treatment history during 
the follow-up were at higher risk to LTFU (AHR 2.7, 95% 
CI: 1.6–4.4) (Table 3).

Discussion
LTFU is the major challenge that inhibits the success of 
anti-retro-viral therapy. The cumulative incidence of LTFU 
in this study was found to be 6.2 (95% CI: 4.9–7.7%) per 
100 Child-Year (CY), which is in line with a multicenter 
study conducted in Addis Ababa (6.2/100 CY).19 This 
might be due to the similarity of health care services, 

Table 1 Socio-Demographic Characteristics of Children Who Were Enrolled on ART at the University of Gondar Comprehensive 
Specialized Referral Hospitals, from 2006 −2017 (N=361)

Variables Category Frequency (%) LTFU (%) Censored (%)

Age <2 years 68(18.8) 27(7.5) 41(11.4)
2–5 years 106(29.4) 25(6.9) 81(22.4)
6–10 years 152(42.1) 23(6.4) 129(35.7)

11–14 years 35(9.7) 4(1.1) 31(8.6)

Sex Male 185(51.2) 43(11.9) 142(39.3)
Female 176(48.8) 36(9.9) 140(38.8)

Residence Urban 235(65.1) 49(13.6) 186(51.5)
Rural 126(34.9) 30(8.3) 96(26.6)

Parental survival status Both alive 233(64.5) 54(14.9) 179(49.6)
Only mother alive 54(15.0) 13(3.6) 41(11.4)

Only father alive 37(10.2) 6(1.7) 31(8.6)

None of them alive 37(10.2) 6(1.7) 31(8.6)

The child currently lives with Parents 312(86.4) 70(19.4) 242(67.0)
Grandparents 30(8.3) 7(1.9) 23(6.4)
Sibling 8(2.2) 2(0.5) 6(1.7)

Other 11(3.0) 0(0.0) 11(3.0)

Age of caregivers 20–30 140(38.8) 34(9.4) 106(29.4)
31–40 166(46.0) 36(10.0) 130(36.0)
>40 55(15.2) 9(2.5) 46(12.7)

Caregivers relation with the child Biological parent 269(74.5) 70(19.4) 199(55.1)
Non-biological 92(25.5) 9(2.5) 83(23.0)

Caregivers marital status Married 172(47.6) 36(10.0) 136(37.7)
Unmarried 189(52.4) 43(11.9) 146(40.4)

Caregivers level of education Illiterate 191(52.9) 43(11.9) 148(41.0)
Primary school 89(24.7) 19(5.3) 70(19.4)
Secondary school 40(11.1) 8(2.2) 32(8.9)

College/university 41(11.4) 9(2.5) 32(8.9)

Occupation Employed 71(19.7) 16(4.4) 55(15.2)
Unemployed 290(80.3) 63(17.5) 227(62.9)

The HIV status of caregivers Positive 270(74.8) 61(16.0) 209(57.9)
Negative 12(3.3) 4(1.1) 8(2.2)
Unknown 79(21.9) 14(3.9) 65(18.0)

Family size <3 157(43.5) 38(10.5) 119(33.0)
3–5 153(42.4) 31(8.6) 122(33.8)

>5 51(14.1) 10(2.8) 41(11.4)
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treatment protocol, and socio-demographic characteristics. 
However, the incidence rate of loss to follow-up in this 
study was lower than a study conducted in Uganda (12.6/ 
100 CY),20 Tanzania (18.2/100 CY),10 and Cote devoir 

(9.3/100 CY).14 The difference might be due to the study 
of population differences. In the Uganda study, they have 
included children on pre-ART. Those children on pre-ART 
have a higher tendency to be lost from their care. Whereas, 

Table 2 Clinical Characteristics of Children Who Were Enrolled on ART at the University of Gondar Comprehensive Specialized 
Referral Hospitals, from 2006 −2017 (N=361)

Variables Category Frequency % LTFU Censored %

ART eligibility criteria WHO staging 66(18.3) 16(4.4) 50(13.9)

CD4 count 83(23.0) 12(3.3) 71(19.7)

Both 101(28.0) 36(10.0) 65(18.0)
Test and Treat 84(23.3) 15(4.2) 69(19.1)

Other 27(7.7) 0(0.0) 27(7.7)

Year of enrollment 2006–2008 45(12.5) 14(3.9) 31(8.6)

2009–2011 123(34.1) 33(9.1) 90(24.9)
2012–2014 66(18.3) 13(3.6) 53(14.7)

2015–2017 127(35.2) 19(5.3) 108(29.9)

Baseline WHO stage I &II 161(44.6) 14(3.9) 147(40.7)

III & IV 200(55.4) 65(18.0) 135(37.4)

Baseline immune-suppression 

Status

Normal/Mild 183(50.7) 33(9.1) 150(41.6)

Advanced 88(24.4) 22(6.1) 66(18.3)

Severe 90(24.9) 24(6.6) 66(18.3)

Weight for age Normal 187(51.8) 34(9.4) 153(42.4)

Underweight 174(48.2) 45(12.5) 129(35.7)

Height for age Normal 173(47.9) 29(8.0) 144(39.9)

Stunted 188(52.1) 50(13.9) 138(38.2)

Hemoglobin level at baseline ≤10 mg/dl 47(13.0) 11(3.0) 36(10.0)

>10 mg/dl 314(87.0) 68(18.8) 246(68.1)

Baseline regimen D4T based 99(27.4) 24(6.6) 75(20.8)

AZT based 236(65.4) 52(14.4) 184(51.0)
ABC based 26(7.2) 3(0.8) 23(6.4)

OIS Yes 283(78.4) 66(18.3) 217(60.1)
No 78(21.6) 13(3.6) 65(18.0)

Immunization status Normal for age 311(86.1) 68(18.8) 243(67.3)
Not immunized 50(13.9) 11(3.0) 39(10.8)

Adherence Good 319(88.4) 60(16.6) 259(71.7)
Fair/Poor 42(11.6) 19(5.3) 23(6.4)

Regimen Yes 230(63.7) 54(15.0) 176(48.8)
Substitution No 131(36.3) 25(6.9) 106(29.4)

CPT Yes 356(98.6) 78(21.6) 277(76.7)
No 5(1.3) 1(0.2) 4(1.1)

INH prophylaxis Yes 107(29.6) 14(3.9) 93(25.8)
No 254(70.4)) 65(18.0) 189(52.4)

TB treatment history Yes 97(26.9) 39(10.8) 58(16.0)

No 264(73.1) 40(11.1) 224(62.1)

Abbreviations: CD4, cluster of differentiation 4; D4T, stavudine; AZT, zidovudine; ABC, abacavir; INH, isoniazid; TB, tuberculosis; OIs, opportunistic infections.
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the discrepancy with Tanzanian study could be due to the 
difference in the study design because they used prospec-
tive follow-up study design. This might increase the attri-
tion rate that leads to increase LTFU. In the case of Cote 
devoir, the incidence rate could be increasing due to the 
difference in the study setting and socio-demographic 
characteristics of the child.

On the other hand, the incidence rate of loss to follow- 
up in this study was higher than the Asian study (4.2/100 
CY)21 and Kenya (3.29 per 100 CY).16 The difference 
might be due to the definition of the outcome variable 
for Asian study. The Asian study defines loss to follow- 
up as loss of contact for greater than 12 months. Whereas 
this study defines LTFU as not taking ART refill for 3 
months or longer from the last attendance for a refill. The 
difference in the study design might explain the discre-
pancy in the finding between this study and a Kenyan 
study.

The highest loss to follow-up rate (13.6/100 CY) was 
observed in the first 6 months following ART initiation 
which was supported by a study conducted in 
Zimbabwe,22 and South Africa.23 The possible reason 
could be in the first 6 months ART treatment the likelihood 
of interrupting ARV drugs and develop ART drug resis-
tance will increase due to drug side effects and non- 

compliance.24,25 This in turn to increases the pill burden 
of the children and highly liable to LTFU.

According to the cox multivariable regression model, 
the caregiver’s relationship with a child, being on WHO 
clinical stage III/IV, history of regimen substitution, his-
tory of TB treatment, and poor/fair level of ART adherence 
were predictors of LTFU.

Children cared with biological parents were nearly 2.8 
at high risk of being the loss to follow-up as compared to 
children cared with non-biological parents. This finding 
was supported by a study conducted in South Africa.23 

Those mothers may have died during the follow-up period 
and the other reason could be due to the fear of stigma and 
discrimination of the biological parents.

Children with an advanced clinical stage (WHO stage 
III/IV) were nearly two times at high risk of being the loss 
to follow-up as compared to their counterparts. The 
advanced clinical-stage can explain the reason for loss to 
follow-up among children with HIV which was supported 
by a study conducted in Uganda.26 Since more LFTU 
could be due to death and patients at an advanced clinical 
stage are more likely to die due to the side effects of ART 
with in the first 6 months of ART initiation.27

Children who had regimens substitution were at 1.7 
times at higher risk of being LTFU, which is supported by 

00.0
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05.0
5 7. 0

00.1
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Figure 1 Kaplan-Meier failure curve of LTFU probability of children on ART at the University of Gondar Comprehensive specialized hospital, Northwest Ethiopia, from 
2006–2017.
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a study conducted in Ethiopia.11 This could be due to 
adverse drug reaction of the regimen, presences of new 
TB infection, and treatment failure were some of the 
reasons mentioned with regimen substitution. The reason, 
in this case, might be due to fear of adverse drug reactions 
of a new regimen. The fear of side effects known to be 
a major cause of defaulter.28 This also leads them to lose 
faith in the regular medication program.

Children with TB treatment history were 2.7 times at 
high risk to be lost from the care as compared to their 
counterparts. The result of this study was supported by 
a study conducted in Ethiopia.11 This can be justified by 
the fact that TB is the main opportunistic infection result-
ing in high mortality and LTFU. Patients generally believe 
that in history of TB treatment were considered immuno-
compromised due to pill burden, side effect overlap, and 
the severity of the illness and which may result in psycho-
logical exhaustion.

The study also found that children who had fair/poor 
adherence to ARV drugs had two and a half times at high 
risk of being LTFU as compared with children who had 
good adherence. Disruption in HIV care because of missed 

appointments can undermine clinical outcomes including 
assessment of adverse events, ongoing provision of pro-
phylactic medications, clinical and neurodevelopment 
assessment, and early identification of treatment failure 
results from LTFU.29 Besides, there might be poor aware-
ness of caregivers about the treatment benefit of antiretro-
viral drugs and this might lead to give less attention to the 
regular follow-up of ART schedule.

The limitation of this study since data was collected 
from secondary sources that use that the routinely col-
lected data from the patient’s medical chart, it lacks to 
include some of the health care service related predictors 
and also the psychosocial factor of child and caregiver. 
Also, some important variables like disclosure status and 
income were missed due to data incompleteness.

Conclusion
The incidence rate of LTFU among children with HIV was 
high. Caregivers relationship with a child, being on WHO 
clinical stage III/IV, history of regimen substitution, TB 
treatment history, and poor/fair level of adherence were 
significant predictors of LTFU. Generally, LTFU is the 

Table 3 Cox-Regression Analysis of Predictors of LTFU in Children on ART at the University of Gondar Comprehensive Specialized 
Referral Hospitals, Northwest Ethiopia, from 2006 −2017 (N=361)

Variables Category CHR (95%) AHR (95% CI)

Relation with a child Biological 3.003(1.445–6.242) 2.58(1.20–5.54)**
Non-biological 1 1

Baseline WHO stage I&II 1 1
III&IV 3.404(1.909–6.073) 2.02 (1.081–3.77)**

Regimen Substitution Yes 1.845(1.144–2.976) 1.74 (1.065–2.84)**
No 1 1

Weight for age Normal 1 1
Underweight 1.419(0.909–2.215) 1.384 (0.857–2.234)

Height for age Normal 1 1
Stunted 1.511(0.956–2.390) 1.157(0.719–1.862)

Hemoglobin level at baseline ≤10 mg/dl 1.465(0.774–2.773) 1.471(0.766–2.824)
>10 mg/dl 1 1

Adherence Good 1 1
Fair/Poor 0.322(0.192–0.542) 2.46(1.427–4.24)**

INH prophylaxis Yes 1 1
No 1.967(1.161–3.332) 1.425 (0.805–2.521)

TB treatment history Yes 3.016(1.937–4.694) 2.64 (1.611 −4.35)**
No 1 1

Notes: Bold text and **P-value < 0.05 at 95% confidence interval (CI). 
Abbreviations: CRH, crude hazard ratio; AHR, adjusted hazard ratio.
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major challenge to achieve a 90-90-90 ambitious goal by 
2020 and ends the AIDS epidemic by 2030. This report is 
very important to monitor the progress of the 90-90-90 
ambitious target in Ethiopia. Therefore, to reduce the 
incidence rate and risk factors of loss to follow-up 
among children promote families and re-enforcement by 
counseling and give priority on high-risk groups for better 
interventions.

Abbreviations
ABC, Abacavir; AHR, Adjusted Hazard Ratio; ART, 
Antiretroviral Treatment; AIDS, Acquired Immune 
Deficiency Syndrome; AZT, Zidovudine; CHR, Crude 
Hazard Ratio; CI, Confidence Level; CD4, Cluster of 
Differentiation 4; CPT, Cotrimoxazole Preventive Therapy; 
CY, Child Year; D4T, Stavudine; EFV, Efaveriniz; HIV, 
Human Immunodeficiency Virus; Hgb, Hemoglobin; IPT, 
Isoniazid Preventive Therapy; IQR, Inter Quartile Range; 
LTFU, Loss to Follow-Up; NVP, Nevirapine; OIs, 
Opportunistic Infections; UNAIDS, United Nations 
Program on HIV/AIDS; WHO, World Health Organization; 
3TC, Lamivudine.
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