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Abstract

Background
Lost to follow-up among pediatric human immune de�ciency virus infected patients is a major challenge
for the global scale-up of lifesaving antiretroviral therapy (ART). It is considerable obstacle for
effectiveness of the program which negatively impacted on immunological bene�ts of ART and drug
adherence. Additionally, it increases drug toxicity, resistance and acquired immune de�ciency syndrome
related morbidity and mortality. Therefore, it is very crucial to identify the incidence and determinants of
loss to follow up among children in study area.

Objectives
To determine incidence and determinants of lost to follow-up among human immune de�ciency virus-
infected children on Anti-Retroviral Treatment.

Method
A retrospective cohort study was conducted among 269 randomly selected children who had been on
ART in the health facilities of Shashemene Town from January 1, 2015 to December 30, 2020. Data on
patients’ medical records such as patient intake form and the registers were collected using standardized
checklist. Data were coded and entered by Epidata version 3.1 and analyzed by Statistical Product and
Service Solutions (SPSS) version 25. The Cox proportional hazard assumption was checked using
Schoenfeld residual test (global test > 0.05). Finally, adjusted hazard ratio with 95% con�dence interval
was computed, and variables with P-values < 0.05 in multivariable analysis were taken as signi�cant
predictors of lost to follow up.

Results
Of 269 HIV-infected children included in the �nal analysis, 43 (16%) were loss to follow up. The overall
incidence rate of loss to follow up was 3.3 with (95% CI: 2.4–4.4) per 100 Child-Year of observation. Age
less than 5 years (AHR:0.03 95% CI: 0.003–0.361), non-orphan status of the child (AHR = 0.13(0.048–
0.340), < 30-minute distance from health facility (AHR:0.24 95% CI:0.077–0.728), disclosed HIV status
(AHR :0.32 95% CI :0.126–0.795), history of opportunistic infection (AHR: 3.54, 95%CI :1.152–10.866)
and CD4 below threshold (AHR:5.17 95%:CI:2.082–12.8490) were signi�cant determinants of loss to
follow up.

Conclusion
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The incidence density of loss to follow up in this study was low as compared to other studies. The �nding
indicated that older children, orphan, low immune status, undisclosed HIV status and distance from
health facility were independent determinants of loss to follow up. Giving special attention to older,
orphan and those with low CD4 count is mandatory. Age-appropriate disclosure should also be
encouraged.

Introduction
Globally, between 2010 and 2019, number of new HIV infections among children (< 15 years of age)
reduced by 52% (from 310,000 to 150,000) [1]. At the end of 2019, there were 1. 8 million children living
with HIV around the world [2, 3]. In the same year, there were an estimated 9% new HIV infections among
children, with 84% infection occurring in sub-Saharan Africa [2].

In Ethiopia, according to UNAIDS 2019 report, 44 000 [28 000–66 000] children were living with HIV/AIDS
and 2100 [< 1000–3800]AIDS related deaths among children less than15 years old occurred [1]. Based on
the new spectrum estimate for 2017, ART coverage for adults (age > 15) has reached 75% but the
coverage remains low (34%) for children (age < 15) living with HIV in Ethiopia [4].

Lost to follow-up (LTFU) among pediatric HIV-infected patients is a major challenge for the global scale-
up of lifesaving antiretroviral therapy [5]. It is considerable obstacle for the effectiveness of ART program
which negatively impacted on immunological bene�ts of ART [6], treatment failure due to poor adherence,
increase AIDS related morbidity and mortality [7], drug toxicity and drug resistance [8].

Children are more vulnerable than adults to being lost to follow-up because they do not gain access to
healthcare services without caregivers [9]. Globally, the estimated proportion of loss to follow up (LTFU)
among children is 14% and 28% after one and 2 years on treatment, respectively [5]. In low-income
countries; such as Asia and Africa found that at 18 months after the initiation of ART, 12.3% were lost to
follow-up. The loss to follow-up is much greater in East Africa (14%) compared to Asia (4.1%) [10].
According to international epidemiologic database to evaluate AIDS (IEDEA) global cohort in the sub-
Saharan Africa, incidence of loss to follow up was reported to be 26% [11]. In Ethiopia, the incidence of
loss to follow up ranges from 17.1% [12] to 34% [13].

Though loss to follow up is common in both children and adult on ART, the problem is more common in
children (85.7%) compared to adults (79.8%) [14]. The study conducted in Northern Ethiopia showed that
LTFU is higher for children on ART than adults with incidence of 34% and 9.81% respectively[15].

Identifying the determinants of lost to follow-up in children may help policy makers and program
planners to achieve 95-95-95 targets for children by focusing on identi�ed risk factors [16]. In view of this,
previous studies identi�ed determinants of lost to follow up like poor/fair medication adherence [8], WHO
clinical stage III/IV and regimen substitution[17, 18], low CD4cell counts[13, 17], weight-for-age z-scores
below − 4 and age < 5 years, sex [19], age < 1 year [13], type of caregiver [20]the distance from facility([21].
However, all of these studies didn’t include WHO recommendations like age-appropriate disclosure status
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despite the fact that disclosure status is signi�cantly associated with length of follow up period [22]. The
determinants may also vary from place to place depending on socioeconomic status and cultural
context.

Majority of literatures on loss to follow up focused on adults and there is a dearth of evidence on the
incidence and determinants of LTFU among pediatrics age group. The study provides valuable input in
designing and implementation of retention mechanism which is very critical to reduce HIV-related
morbidity and mortality, reduce the incidence of new infections in children and reduce the development of
ART resistance. Therefore, our study aimed to identify the incidence and determinants of LTFU among
HIV-infected children on ART in Shashemene town public health facilities.

The speci�c objectives of the study are
To determine incidence of lost to follow-up among HIV-infected children on ART care in Shashemene
Town public health institution.

To identify determinants of lost to follow-up among HIV-infected children on ART care in Shashemene
Town public health institution.

Methods

Description of study area and Population
The retrospective cohort study was conducted in public health facilities which are found in Shashemene
town who had follow up records from January 1, 2015 to December 30, 2020. The Town (capital of the
zone) is located at 250 kilometers to the South of Addis Ababa in Southern Ethiopia. It is situated at the
place where the high road intersection leads to 5 major roads turning to Hawassa, Wondo, Bale, Fin�ne
and Arbaminch. The town has two public hospitals and four health centers. Of these Abosto Health
center, Melka Oda Hospital and Shashemene comprehensive and specialized Referral Hospital are
potential health facilities that serve a total of 596 children on ART and were providing ART service since
2/8/2006 (Town health o�ce statistics, 2017). Data was extracted from April 5–26, 2021.

In the hospital clinic, children are managed by nurses specialized in pediatric HIV care, and physicians are
available for consultation. In the health center, nurses or health o�cers who have received basic training
in the management of HIV infection and ART, manage patients. Physicians are not available in these
facilities.

The source populations for this study were all children living with HIV/AIDS who had ART follow up in the
study area whereas our study population included all HIV infected children on antiretroviral therapy follow
up from January 1, 2015 to December, 30, 2020 and whose charts were available during data extraction
period. Those children who were age less than 15 years, had at least one follow-up visit and had
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complete baseline data records were eligible for the study. Those who didn’t have at least one follow-up
visit and those who had incomplete baseline data and with lost records were excluded from the study.

Study Variables
Dependent variables

Loss to follow up is coded as ‘1’ if the event occurs and ‘0’ if censored. Independent variable

1. Child characteristics:-child Age is categorized as < 2, 2–5, 6–10, 11–14 years; sex (male vs female);
orphan status (orphan vs non-orphan); disclosure status (disclosed vs non-disclosed);

2. Care giver related characteristics: Marital status (single, married, divorced and widowed); educational
status (uneducated, primary, secondary and tertiary education); employment status (employed vs
unemployed); family size (< 2, 2–5, ≥ 5); religion (Muslim, Orthodox, Protestant and Catholic);
caregiver relationship with child (biological vs non-biological),

3. Baseline clinical characteristics: history of OI (yes vs no); drug regimen (�rst line vs second line); CD4
(mil/normal, below threshold and missing); prophylaxis (CPT and INH, CPT only, INH only and
missing); functional status (appropriate, delay and regression); WHO clinical stage (stage I & II vs
stage III & IV); Hemoglobin level (≤ 10 vs > 10 mg/dl); adherence status (good vs poor/fair); weight
for age (>-2SD, -2 to -3SD, <-3SD & missing); height for age (>-2SD, -2 to -3SD, <-3SD & missing), TB
screening result (positive vs negative), viral load (≤ 1000 vs > 1000 copies)

4. Distance from health facility is categorized as (< 30-minute vs ≥ 30 minutes).

De�nition of Terms
Loss to follow up(LTFU):- is de�ned as not taking an ART re�ll for a three or more consecutive
appointment from the last attendance for re�ll and not yet classi�ed as ‘dead’ or ‘transferred-out’ based
on the WHO patient monitoring guide line for HIV care and ART[23].

Time to loss to follow Up (LTFU): -The time interval between the dates of ART initiation to the occurrences
of Event (LTFU) during study period which will be calculated by subtracting date of ART started (to) from
date event occurred (te).

Incidence rate of LTFU

- will be calculated as the number Loss to follow up (LTFU) divided by total person-years of follow-up.

Total person-years of follow-up

the sum of all individual follow up time.

Transfer out: - are those patients who transferred to another health facility

Censored
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-those children on ART who transferred out to other treatment facility, death, age out or active during the
study period.

Age out;-age above 15 years and start adult ART dose

CD4 count was categorized as per WHO age-appropriate classi�cation to describe their immunologic
level. Children under age 1 and had CD4 cell count < 1500 cells/mm3; children aged 1 to below 3 years
old and had CD4 cell count < 750 cells/mm3; children aged 3 to below 5 and had CD4 cell count < 350
cells/mm3; and children aged 5 to below 15 and had CD4 cell count < 200 cells/mm3 will be categorized
as having CD4 cell count below threshold [24].

Hemoglobin level was retrieved from records to assess anemia; for age 6–59 months, < 11 g/dl; 5 to 12
years, < 11.5 g/dl; and 12 to 15 years, < 12 g/dl were categorized as anemic otherwise not anemic[25].
Therefore, taking Hgb 10 g/dl to de�ne anemia in dichotomized analysis as anemia of < 10 g/dl
represents anemia among all age groups of children.

Adherence to HAART was measured by the last adherence level recorded on the follow-up form and
classi�ed as good > 95%, fair 85–94%, poor < 85% based on the percentage of drug dosage calculated
from the total monthly doses of HAART drugs.

Incomplete records

Children who had incomplete data or missing potential variables (date of enrolment, age, adherence
status, baseline data (WHO stage, CD4 count, TB screening status, Hgb levels, functional status,weight,
height ) ,unknown outcome, Transfer in without baseline data.

Sample size determination and sampling procedure
The sample size was calculated using survival sample size calculation power approach using STATA
version 15.1 software considering signi�cant variables from previous study. Among the variables,
functional status at entry provided the minimum sample size required for the study. Adding 10% for the
possibility of incomplete data, �nal sample size (n) was estimated to be 272 (supplementary �le Table 1).
This study included all HIV infected children’s record on ART who had follow up from January 1st, 2015
to December 30th, 2020 and ful�lled our eligibility criteria. The detail of the procedure is shown in Fig. 1
(supplementary �le Fig. 1).

Data collection tool and procedure
Structured data extraction checklist was used to capture relevant variables for the study. The tool was
adapted from the standardized HIV/AIDS care intake and follow up forms and other relevant
literature[26–28]. The most recent clinical and laboratory tests at ART initiation were considered as
baseline information. However, if pre-treatment laboratory tests were not recorded at ART initiation,
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laboratory tests done within the �rst three months of ART initiation were considered as baseline
information. Four ART data clerks who were working in the ART clinic were recruited as data collectors

Data quality management
Training for data collectors on the objective of the study and data collection tool was given. The
supervisor and principal investigator closely monitor data completeness and consistency of the whole
data collection process. Before data collection, the consistency between the data extraction checklist and
the recording system was cheeked by taking some randomly selected charts and necessary amendments
were made. The data were thoroughly coded and then entered in to Epi data version 3.1 and exported to
the SPSS version 25 and cleaned before analysis. The children’s Z-score (WAZ, HAZ) were generated
using WHO Anthro-Plus Version 1.0.4 software.

Statistical analysis
Descriptive statistics such as frequency and percentages were calculated for categorical variables and
survival analysis was carried out to calculate the incidence of LTFU. Kaplan-Meier was used to estimate
time to loss to follow up with the log-rank test to test the signi�cant difference observed across the levels
of categorical variables. The Cox proportional hazard regression model was used to determine predictors
of Loss to follow up from ART. The assumptions of Cox- proportional hazard model was assessed using
Schoenfeld residuals test and log-log plot. Variables at P−value ≤ 0.25 during bivariate analysis were
identi�ed and selected for multivariable cox regression. In the �nal model variables with P-value < 0.05
were considered as statistically signi�cant determinants of loss to follow up. The strength of the
association was measured using adjusted hazard ratio (AHR) with its 95% CI.

Results

Socio demographic characteristics
A total of 298 medical cards of children’s living with HIV/AIDS and who started ART drugs were reviewed,
of which 29 (9.7%) were excluded following the exclusion criteria. Finally, a total of 269 children were
included in the analysis (Fig. 1 supplementary �le).

More than half 146 (54.3%) of the children were males. Majority of them 123 (45.7%) were between age
of 2–5 years at initiation of ART. The mean age of children at initiation of ART was 4.7 years with (SD ± 
2.9). Moreover, more than half (55.4%) of the parents were alive. A hundred sixty-nine (62.8%) of the
children were not disclosed about their HIV status (Table 1).
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Table 1
Socio-demographic characteristics of children on ART at health

facilities from January 1st 2015 to December 30th 2020 Shashemene
town, Oromia region, Ethiopia 2021(n = 269)

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

Age of child

< 2 69(25.7) 7(2.61) 62(23.09)

2–5 123(45.7) 20(7.4) 103(38.3)

6–10 71(26.4) 15(5.6) 56(20.8)

11–14 6(2.2) 1(0.4) 5(1.8)

Sex of child

Male 146(54.3) 29(10.8) 117(43.5)

Female 123(45.7) 14(5.2) 109(40.5)

Orphan status

non-orphan 149(55.4) 6(2.2) 143(53.2)

Orphan 120(44.6) 37(13.8) 83(30.8)

Disclosure status

Disclosed 100(37.2) 9(3.3) 91(33.9)

Not disclosed 169(62.8) 34(12.6) 135(50.2)

Care giver marital status

Single 6(2.2) 1(0.4) 5(1.8)

Married 196(72.9) 32(11.9) 164(61)

Divorced 33(12.3) 6(2.2) 27(10.1)

Widowed 34(12.6) 4(1.5) 30(11.1)

Educational status of Care giver

No education 60(22.3) 10(3.7) 50(18.6)

Primary education 88(32.7) 15(5.6) 73(27.1)

Secondary education 91(33.8) 17(6.3) 74(27.5)

Tertiary education 30(11.2) 1 (0.4) 29(10.8)

Employment status of caregiver

Employed 108(40.1) 12(4.5) 96(35.6)
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Variables Frequency (%) LTFU (%) Censored (%)

Unemployed 161(59.9) 31(11.1) 130(48.4)

Family Size

< 2 28(10.4) 4(1.5) 24(8.9)

2–5 214(79.6) 38(14.1) 176(65.5)

> 5 27(10) 1(0.4) 26(9.6)

Distance from health facility

Less than 30 minute 98(36.4) 4(1.5) 94(34.9)

Greater/equal to 30 171(63.6) 39(14.5) 132(49.1)

Care giver religion

Muslim 114(42.4) 16(6) 98(36.4)

Orthodox 70(26) 16(5.9) 54(20.1)

Protestant 59(21.9) 6(2.2) 53(19.7)

Catholic 26(9.7) 5(1.9) 21(7.8)

Baseline clinical status of the study subjects
More than two third 180(66.9) had history of opportunistic infection. Out of these, 59(21.9%), 29(10.8%)
were Pulmonary Tuberculosis and recurrent Pneumonia respectively. One hundred forty-seven (54.6%) of
them had received both Cotrimoxazole and Isoniazide prophylaxis at initiation. About 57.2% of the study
participants were classi�ed as mild disease stages (WHO stage I and II).

More than half (59.5%) of the children had CD4 counts above the threshold and only 17.5% of the study
children were anemic (Hgb < 10mg/dl). Moreover, about 106 (39.4%) of the children had suppressed viral
load (< 1000 copies/ml) and 89.2 of the children had good ART drug adherence in their last three months
of ART follow-up. Furthermore, about 27.1% and 40.1% of the children were underweight and stunted
respectively (Table 2).
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Table 2
Baseline Clinical status of children on ART at health facilities from January

1st 2015 to December 30th 2020, Shashemene Town, Oromia region, Ethiopia
2021(n = 269)

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

Past history of OIs  

Yes 180(66.9) 39(14.5) 141(52.4)

No 89(33.1) 4(1.5) 85(31.6)

ART drug      

�rst line 229(85.1) 38(14.1) 191(71)

second line 40(14.9) 5(1.9) 35(13)

Baseline CD4  

Mild/normal 160(59.5) 10(3.7) 150(55.8)

Below threshold 104(38.7) 31(11.5) 73(27.2)

Missing data 5(1.9)    

Types of prophylaxis  

CPT and INH 147(54.6) 14(5.2) 133(49.4)

CPT 66(24.5) 7(2.6) 59(21.9)

INH 27(10)   27(10)

Missing data 29(10.8)    

Baseline function status  

Appropriate 223(82.9) 32(11.9) 191(71)

Delay 31(11.5) 9(3.3) 22(8.2)

Regression 15(5.6) 2(0.7) 13(4.9)

Baseline WHO clinical stage  

Stage 1 & 2 154(57.2) 15(5.6) 139(51.6)

Stage 3 & 4 115(42.8) 28(10.4) 87(32.4)

Baseline Hemoglobin level  

≤ 10 mg/dl 47(17.5) 10(3.7) 37(13.8)

> 10 mg/dl 222(82.5) 33(12.3) 189(70.2)

Adherence status  
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Variables Frequency (%) LTFU (%) Censored (%)

Good 240(89.2) 40(14.9) 200(74.3)

Fair/poor 29(10.8) 3(1.1) 26(9.7)

Weight for Age  

>-2SD 152(56.5) 23(8.6) 129(47.9)

-2 to -3SD 38(14.1) 8(3) 30(11.1)

<-3SD 73(27.1) 11(4.1) 62(23)

missing data 6(2.3) -  

Height for age  

>-2SD 117(43.5) 15(5.6) 102(37.9)

-2 to -3SD 44(16.4) 4(1.5) 40(14.9)

<-3SD 108(40.1) 24(8.9) 84(31.2)

Outcome and Survival status of children
The incidence rate of LTFU among children with HIV was 3.3 with (95% CI: 2.4–4.4) per 100 Child-Year.
The cumulative probability of survival status of children after 1st, 2nd, 3rd, 4th and 5th years was 95.6%,
92.1%, 89%, 85.5% and 82.8%, respectively (Fig. 1). The cohort were followed for a total of 1,299 child-
years of observations. The minimum and maximum follow up period were 2 months and 155 months
respectively. The median follow-up time was 52 months with inter-quartile range (IQR) of 24 to 92
months. The median survival time to loss to follow up was 33 months with (IQR) of 12 to 56.

Comparison of survival functions
Those children in WHO clinical stage one and two survived signi�cantly longer than those in clinical
stage three and four before loss to follow up (Fig. 2). Non-orphaned children were more likely survived
before loss to follow up than their counter parts (Fig. 3). These differences were statically signi�cant (log
rank p-value < 0.001).

Factors associated with loss to follow up
In the bi-variate Cox regression analysis, year of enrolment, age of children, orphan status, caregiver
relation with child, caregiver education, caregiver occupation, distance from facility, height for age,
disclosure status, having anemia during ART initiation, past history of Opportunistic infection, regimen
change, baseline WHO clinical stage, base line CD4 count below threshold level, viral load and Children’s
TB screening at baseline were associated with incidence of loss to follow up at p-value of ≤ 0.25 and
selected for multivariable Cox regression analysis (Table 3).
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Table 3
Bi-variable analysis for the determinants of survival among

children on ART at health facilities from January 1st 2015 to
December 30th 2020, Shashemene Town, Oromia region,

Ethiopia 2021(n = 269).
Variable CHR(95%CI) P

year of enrolment

< 2007 0.26 (0.097–0.704) 0.008

2007–2009 0.468(0.162–1.346) 0.159

2010–2012 Ref  

Ages of children

< 2 0.16 (0.019–1.340) 0.091

2–5 0.27 (0.035–2.098) 0.212

6–10 0.532 (0.069–4.103) 0.545

11–14 Ref  

Orphan status

non-orphan 0.126 (0.053–0.299) < 0.001

Orphan Ref  

Care giver relationship with child

Biological parent 0.496 (0.244–1.008) 0.053

Non-biological Ref  

Care giver educational status

No education 7.21 (0.921–56.369) 0.060

primary education 6.20 (0.818–46.947) 0.078

Secondary education 6.97 (0.928–52.425) 0.059

Tertiary education Ref  

Care giver occupation

Employed 0.52(0.268–1.020) 0.057

Unemployed Ref  

Distance from health facility

Less than 30 minute 0.15 (0.054–0.424) < 0.001
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Variable CHR(95%CI) P

Greater/equal to 30 Ref  

Disclosure status

Disclosed 0.37(0.175–0.763) 0.007

not disclosed Ref

Past history of Opportunistic infection

Yes 4.87(1.741–13.638) 0.003

No Ref

Height for age

>-2SD 0.54(0.285–1.035) 0.063

-2 to -3SD 0.41(0.143–1.191) 0.102

<-3SD Ref  

Weight for Age

>-2SD 0.94(0.460–1.937) 0.944

-2 to -3SD 1.55(0.623–3.855) 1.550

<-3SD Ref  

Immunologic status (CD4 count)

Below threshold 4.69(2.300-9.574) < 0.001

Mild/normal Ref

Adherence status

Good 1.37(0.423–4.429) 0.600

Fair/poor Ref

Baseline Hemoglobin level

≤ 10 mg/dl 1.53(0.751–3.095) 0.243

> 10 mg/dl Ref

Baseline WHO clinical stage

Stage I and II 0.36(0.193–0.677) 0.001

Stage III and IV Ref

Baseline TB screening
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Variable CHR(95%CI) P

Positive 1.64(0.892–3.032) 0.11

Negative Ref

Viral load

<=1000 (low) 0.26(0.114–0.586) 0.001

> 1000(high) Ref

History of regimen Change

Yes 0.10(0.014–0.748) 0.025

No Ref

Baseline function status

Appropriate 1.08(0.260–4.520) 0.913

Delay 2.599(0.561–12.049) 0.222

Regression Ref  

Total of sixteen variables (P-value < 0.25) were selected for multivariable Cox regression analysis. In the
multivariable Cox regression model, being less than 5 years of age, year of enrolment to care, orphan
status of the child, distance from health facility, disclosure status, history of opportunistic infection and
CD4 below threshold level were signi�cant predictors of lost to follow up.

Children less than �ve years at enrolment were 97% less likely to be lost to follow up as compared to
older ages (AHR 0.03, 95% CI 0.003–0.361). Children with baseline CD4 below threshold were 5.17 times
more likely to be lost to follow up than children with normal immunologic status (AHR = 5.17(95%; CI;
2.082–12.8490). Non-orphan children had 87% (AHR = 0.13 (0.048–0.340) lower risk of loss to follow up
compared to orphan children. Those children enrolled to care in earlier years were less likely be lost to
follow up compared to recent enrolment to care (AHR 0.14, 95% CI (0.037–0.509)). Similarly, those
children who were disclosed about their HIV status were 62% less likely to be lost to follow up as
compared to their counter parts who were not disclosed (AHR 0.32, 95% CI (0.126–0.795)) (Table 4).
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Table 4
The overall predictors of lost follow up among children on ART at health facilities

of Shashemene Town, Oromia, Ethiopia, 2021 (n = 269).
Variables CHR (95%CI) AHR (95%CI) P

Age of child at enrolment

< 2 0.16 (0.019–1.340) 0.03(0.002–0.339) 0.005

2–5 0.27 (0.035–2.098) 0.03(0.003–0.361) 0.005

6–10 0.532 (0.069–4.103) 0.11(0.011–1.129) 0.06

11–14 Ref Ref  

Year of enrolment to care

< 2007 0.26 (0.097–0.704) 0.14(0.037–0.509) 0.003

2007–2009 0.468(0.162–1.346) 0.24(0.06–0.995) 0.049

2010–2012 Ref Ref  

Orphan status of a child

Non-orphan 0.126 (0.053–0.299) 0.13 (0.048–0.340) < 0.001

Orphan Ref Ref

Distance from health facility

Less than 30 minute 0.15 (0.054–0.424) 0.24 (0.077–0.728) 0.012

Greater/equal to 30 Ref Ref

Disclosure status

Disclosed 0.37(0.175–0.763) 0.32(0.126–0.795) 0.014

Not disclosed Ref Ref

Past history of Opportunistic infections

Yes 4.87(1.741–13.638) 3.54(1.152–10.866) 0.027

No Ref Ref

Immunologic status (CD4 count)

Below threshold 4.69(2.300-9.574) 5.17(2.082–12.8490 < 0.001

Mild/normal Ref Ref

Baseline WHO clinical stage

Stage I and II 0.36(0.193–0.677) 0.68(0.315–1.470) 0.328
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Variables CHR (95%CI) AHR (95%CI) P

Stage III and IV Ref Ref

Height for age

>-2SD 0.54(0.285–1.035) 1.53(0.618–3.799) 0.357

-2 to -3SD 0.41(0.143–1.191) 0.60(0.130–2.782) 0.515

<-3SD Ref Ref  

Discussion
The study aimed to provide up to date evidence about incidence of loss to follow up and its determinants
among children living with HIV enrolled to ART in Shashemene Town public health facilities. The
incidence rate of LTFU among children with HIV was 3.3 with (95% CI: 2.4-4.4) per 100 Child-Year. The
identi�ed determinants of loss to follow up were being less than 5 years of age, year of enrolment to care,
orphan status of the child, Distance from health facility, disclosure status, History of opportunistic
infection and CD4 below threshold level.

The incidence density of LTFU among children with HIV was 3.3 (95% CI: 2.4-4.4) per 100 Child-Year with
a total of 15589-person months of follow-up. This result was in line with the study done in Ethiopia; 4.5
per 100-child years of observation [12], south Africa (5.0 per 100 child-years of observation  [29], Asia and
Africa 4.1 per 100 years of observation [10]. This might be due to difference in case de�nition; in both
south Africa and Asia and African studies lost follow up is de�ned as ART interruption for >6months. But
in our study lost to follow up is de�ned as not taking ART re�ll for > 90 days.  

The �nding  of this study was lower than study done in Ethiopia 6.2 per 100-child years of
observation [18], India 14.4[30], South Africa 10.8 per 100 Child year of observation [31], Malawi
12.96[32].  The reason for lowest incidence density in our case could be related to the difference of
sample sizes, study period and setting. Conversely , the �nding of this study was high as compared to
study done in six countries in Asia; 0.54 per 100 child year of observation [33].  The difference for Asian
study with this study might be the de�nition of outcome variable (LTFU; lost from care for > 12 months).

According to Multivariable Cox proportional Hazard model children age less than �ve years at enrolment
were less likely loss to follow up as compared to older ages (AHR 0.03, 95% CI 0.003-0.361).This �nding
was in line with study done in Ethiopia [17] , Indonesia[34]; Asia [33] and Spain [35]; older children were
more likely loss to follow up compared to their counter parts. However, this �nding contradicts with study
done in Adama; older age were less likely loss to follow up (AHR 12)  [13]and South Africa; (AHR
0.61) [29]. This might be due difference in socio demographic characteristics of study participants.

Children cared with biological parents (non-orphaned) were less risk of  lost to follow up compared to
those orphan (AHR 0.13, 95% CI (0.048-0.340)).This �nding was contradicted with study done in North
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West Ethiopia; child care with biological parents(non-orphan) were likely lost follow compared to their
counter parts (AHR 2.58)[20]. The orphans and vulnerable children program in Africa, in collaboration
with health care workers, is working persistently to trace those vulnerable lost from HIV-care , this may
reduce loss to follow up among orphan [16].

The result indicated loss to the follow up were associated with recent year enrolment, (<2007) of       ART
initiation were less likely loss to follow up compared to counter parts; (AHR 0.14, 95% CI (0.037-
0.509)). This �nding was similar to the study done in Ethiopia, children enrolled to care in more recent
years more likely Lost to follow up ; ( AHR 1.9 )[36], six West African countries [37], south Africa [29],Asia
and Africa multi regional analysis [10] and Indonesia [34].

Those children disclosed about their HIV status were less likely lost to follow up as compared to their
counter parts who were not disclosed (AHR 0.32, 95% CI (0.126-0.795)). This  �ndings is in line with the
World Health organization recommendation of  age appropriate disclosure status and care giver regular
support in order to reduce Lost to follow up of Children from ART services [38]. 

Lost to the followup were associated with the low immunologic status (CD4 count below threshold) and
history of opportunistic infection (OIs) at ART baseline, Children with history of OIs were 3.5 times more
likely lost to follow up compared to counterparts; (AHR 3.54 95% CI (1.152-10.866)). This might be due to
preconditions of lowered immune status. Children with low CD4 count below threshold were more likely to
lost to follow-up as compared to normal; (AHR 5.17, 95% CI (2.082-12.8490)). This �nding was in line
with a study done in southern Ethiopia, baseline CD4 <200mm3/dl (below threshold levels) 1.7 times
more likely to be lost to follow-up than normal ;(AHR 1.7) [17] and study done in Adama, low CD4 cell
counts were 1.85 times more likely lost to follow up as compared to its counterparts; (AHR 1.85, 95% CI
(1.15-2.98))[13].

In Ethiopia, one of the risk factors increasing LTFU among HIV-infected children were the distance from
the health facility and lack of transportation [16, 38] . The �nding of our study also showed that short
distance from health institution (less than 30minute) were less likely to loss to follow up as compared
more than 30-minute walking distance; (AHR 0.15, 95% CI (0.054-0.424)). This result is similar with a
study done in India; Those who got the service within 30 minutes were less likely to be LTFU when they
are compared with those who get the service >30 minutes [21].

Strength and Limitation of the study
Strength 

This study was conducted on different health institutions (two hospital and one health center); this could
increases the generalizability of �ndings to all health institution in the areas and the study also took
extended periods (5 years) which increases observational time. 

Limitation 
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Exclusion of incomplete data might have under estimated or overestimated this result. There is limited
data on key possible predictors of loss to follow up such as viral load, Immunization status and
nutritional factors of the child. Missing data on variables may limit the range of variables and the number
of children that could be included in multivariable models. This study used secondary data and was
unable to ascertain the reason for and outcome of the loss of follow-up. The �nding of this study should
be interpreted taking into account the limitations.

Conclusion And Recommendation
The incidence rate of loss to follow up in this study was low as compared to other studies. The �nding
also demonstrated that age greater than �ve years, orphan children, low immune status, history of
Opportunistic infection at Baseline, undisclosed HIV status and far away from health facility were at
higher risk of loss of follow-up. Thus, particular emphasis and close follow-up must be given to orphan
children. Moreover, tracing mechanisms should be strengthened for children who are far away from
service sites and providing participatory advice and letting them decide rather than enforcing to start ART
immediately after HIV con�rmation is highly appreciated. 

Ministry of health should work on means of accessing services to ART clients and age-appropriate
disclosure option for pediatric antiretroviral treatment programs in the country. Health care
providers should give attention to early diagnosis and enrollment into ART and also disclose HIV status
and help those vulnerable to ensure their follow up. Health workers need to give more emphasis during
clinical care for patients’ low immune status and history of further prospective follow-up studies by
considering viral load, child immunization, and nutritional de�ciencies are highly recommended. Lastly,
qualitative studies to explore the reasons of LTFU are also recommended.
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Figures

Figure 1

The cumulative probability of Loss to follow up among children on ART in health facilities Shashamane
Town. As the child receive ART for a longer period of time the probability of lost to follow up increases.
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Figure 2

Kaplan-Meier survival curves to compare LTFU among HIV-infected children receiving ART according to
their WHO clinical stage, health facilities of Shashemene Town, 2015-2020(n=269).

Figure 3

Kaplan-Meier survival curves to compare LTFU among HIV-infected children receiving ART based on their
orphan status health facilities of Shashemene Town, 2015-2020(n=269).


