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Purpose: Acquired immunodeficiency syndrome (AIDS) is a major global public health concern. Despite the improved access and 
utilization of antiretroviral therapy (ART), attrition from care among children continues to be a major obstacle to the effectiveness of 
ART programs. Hence, this study aimed to assess the proportion of attrition and associated factors among children receiving ART in 
public health facilities of Gamo and South Omo Zones, Southern Ethiopia.
Patients and Methods: A retrospective follow-up study was conducted in public health facilities of Gamo and South Omo Zones in 
Southern Ethiopia from April 12, 2022, to May 10, 2022. The proportion of attrition was determined by dividing the number of 
attrition by the total number of participants. Descriptive statistics were calculated. A binary logistic regression model was used to 
identify factors associated with attrition. Statistical significance was set at p-value <0.05.
Results: The median age of the participants was 5.5 (IQR: 2–9) years. The proportion of attrition from ART care was 32.4% (95% 
confidence interval (CI): 27.57% to 37.69%). Death of either of the parents (adjusted odds ratio (AOR) = 2.19; 95% CI:1.14, 4.18), or 
both parents (AOR = 3.19; 95% CI: 1.20, 8.52), hemoglobin level <10mg/dL (AOR = 2.39, 95% CI: 1.21, 4.70), a cluster of 
differentiation (CD)4 count ≤200 cells/mm3 (AOR = 6.78, 95% CI: 3.16, 14.53), CD4 count 200–350 cells/mm3 (AOR = 2.65, 95% 
CI: 1.16, 6.03), suboptimal adherence (AOR = 6.38; 95% CI: 3.36, 12.19), and unchanged initial regimen (AOR = 6.88; 95% CI: 3.58, 
13.19) were factors associated with attrition.
Conclusion: Attrition from care is identified to be a substantial public health problem. Therefore, designing interventions to improve 
the timely tracing of missed follow-up schedules and adherence support is needed, especially for children with either/both parents died, 
unchanged initial regimen, low CD4, and/or low hemoglobin level.
Keywords: proportion, antiretroviral therapy, attrition, children, Ethiopia

Introduction
Acquired immunodeficiency syndrome (AIDS) is attributable to the loss of approximately 40.1 million lives to now.1 By 
2020, approximately 1.7 million people under 15 years of age are living with the Human Immunodeficiency Virus (HIV) 
worldwide.2 In the same year, approximately 99,000 children were lost because of AIDS-related mortality.3

Sub-Saharan Africa is the region most affected by HIV, with 90% of adolescents and children living with the virus. 4 By 
2020, 460,000 AIDS-related deaths had occurred in the region, predominantly in Southern and Eastern Africa, as indicated by 
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the Joint United Nations Programme on HIV/AIDS (UNAIDS).2 Ethiopia has 620,000 people living with HIV, 7% of whom 
are under fifteen years old, with AIDS-related deaths estimated at 2000 per year.5

Attrition is an interruption in the continuum of HIV care, and it includes clients who lost follow-up, died, or stopped 
care.6,7 It is a central indicator for identifying progress towards achieving the 95 targets of the antiretroviral therapy 
program.7 Discontinuation of HIV care and support after ART initiation is alarming in resource-limited settings, where 
the majority of children living with HIV get lost or die.8,9 Globally, 5–29% of children with HIV experience loss to 
follow-up from HIV care or death within one year of ART initiation.10 The prevalence of attrition among HIV-infected 
children living with HIV is expected to be high. Attrition among children receiving ART in low-income and middle- 
income countries is high, ranging from 19% to 23%.8 The magnitude of attrition was determined to range from 14% to 
22%, as revealed by studies done in Asia.6,11 Studies conducted in Sub-Saharan African countries showed that 
approximately 10% to 49.4% of children on ART were attrition from HIV care.12,13 Likewise, studies conducted in 
Ethiopia indicated that approximately 8–36% of under-fifteen-year-old children experienced attrition from HIV care.14–16

Interruption of HIV care leads to increased morbidity and mortality, increased expenditure on care, and onward 
transmission.17 It can also weaken clinical outcomes, such as the ongoing provision of opportunistic infection prophy
laxis, assessment of functional status and developmental milestones, and timely identification of treatment failure.18 

Furthermore, because of this effect of care interruption, only 40% of children living with HIV under the age of 15 were 
virally suppressed compared with the expected 90% target, globally.3

The factors associated with children’s attrition from HIV care include disclosure-related issues, stigma, the younger 
age of the children, financial constraints, distance from the care-providing health facility, long waiting times at the health 
facility, a low hemoglobin level, and a low CD4 count.6,11,17,19,20

Ethiopia has implemented measures to reduce ART attrition among HIV-infected children living with HIV. These 
interventions include decentralization, free ART treatment, awareness creation, counseling, and phone calls and 
messages.21,22 Despite these interventions, care interruption is still growing and continues to be a considerable impedi
ment to the effectiveness of ART programs. Hence, assessing attrition and its associated factors is essential to designing 
effective retention strategies.23

There is limited evidence regarding attrition from care among children receiving ART in Ethiopia, and no evidence in 
the study setting. Therefore, this study aimed to assess the proportion of attrition and its associated factors in children 
receiving ART.

Materials and Methods
Study Design, Setting, and Period
An institution-based retrospective follow-up study based on chart review was conducted in public health facilities in the Gamo 
and South Omo Zones of Southern Ethiopia from April 12, 2022, to May 10, 2022. The town of Arba Minch is 505 Kilometers 
(KM) southwest of the capital city of Addis Ababa. Jinka Town is approximately 563 kilometers from Addis Ababa and 399 
kilometers from Hawassa. In these two Zones, approximately 23 health facilities (two generic hospitals, five Primary Hospitals, 
and 16 Health Centers) are currently providing pediatric ART services. There were 256 children living with HIV during active 
ART follow-up in the two Zones. The follow-up schedule was based on the Ethiopian national ART guideline of Ethiopia.17

Population
All children (<15 years) living with HIV who had started ART and registered for care in the public health facilities of 
Gamo and South Omo Zones were the source population. All children (<15 years) living with HIV who had started ART 
and registered for care in the selected public health facilities from January 1, 2012, to December 31, 2021, and who 
fulfilled the eligibility criteria were the study population.

Inclusion Criteria
All children (<15 years old) living with HIV who were on ART and had at least one follow-up visit from January 1, 2012, 
to December 31, 2021, were included.
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Exclusion Criteria
Children living with HIV whose charts were missing during the data collection period, those with incomplete data, and 
those with no follow-up after ART initiation were excluded from the study. Accordingly, 19 charts (8 due to missing 
client’s chart during data collection, 6 due to incomplete data, and 5 with no follow-up after ART initiation) were 
excluded from the study.

Sample Size Determination
The sample size was determined using a single population proportion formula [n ¼ Za=2

� �2
� P 1 � Pð Þ

h i
=d2] by con

sidering a 95% confidence interval with a confidence level of Za/2 = 1.96, the proportion of attrition (P) of 30.5% taken 
from a study done in Northwest Ethiopia,16 and 5% margin of error (d). The previous study was selected for sample size 
calculation due to the similarity of the study topic, it’s being a recent study, and the fact that it was done in a similar setup 
(country) as the current study. By using the above assumption and adding 5% for incomplete data, the final sample size 
used in this study was 343.

Sampling Technique and Procedure
The public health facilities in the Gamo and South Omo Zones were stratified based on their type of health facility: 
General Hospitals, Primary Hospitals, and Health Centers. Two primary hospitals and five health centers were selected 
using a lottery method. Both General Hospitals were included in this study. Children aged <15 years were identified in 
each of the selected public health facilities using medical record numbers (MRN) obtained from ART electronic 
databases. By doing this, a total of 349 children (age <15 years) on ART were identified within the time period from 
January 1, 2012, to December 31, 2021, in the health facilities. Finally, all 349 patient charts were reviewed, and 330 
patient charts that fulfilled the eligibility criteria were included in the study (Figure 1).

Data Collection Tools and Procedures
Data were collected using a data extraction checklist developed in English from the standardized ART intake and follow-up 
forms from national HIV guidelines,17 and by reviewing the related literature.6,11–16,20,24,25 The checklist contained 
sociodemographic, clinical, and treatment-related characteristics of the participants. Data were collected by reviewing 
the registration books and patient follow-up charts by 14 data collectors and were supervised by three supervisors.

Figure 1 A flow chart of recruitment among children receiving ART in Gamo and South Omo Zones public health facilities, Southern Ethiopia, 2022.
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Study Variables
The dependent variable was attrition from care, and independent variables included socio-demographic variables (sex, 
age, parent status, caregiver-child relationship, the entry point of care, educational status of caregiver, occupation of 
caregiver, and residence); Clinical variables (nutritional status, developmental milestone, Hemoglobin level, WHO 
(World Health Organization) clinical staging, CD4 cell count, presence of opportunistic infection (OI), disclosure status, 
and functional status); and treatment-related variables (ART initiation time after HIV diagnosis, Cotrimoxazole pre
ventive therapy (CPT), ART adherence, type of ART regimen, drug side effects, and regimen change).

Operational Definitions
● Attrition: Children on ART who were lost to follow-up or died within the follow-up time.14,15,24

● Loss to follow-up: Children who have not come for care for three or more consecutive months (≥90 days) after the 
last missed appointment and are not registered dead or transferred to other health facilities.14,26

● Mortality: Children registered as “died” at the exit form of patient.16

● CD4 count for severe immunodeficiency: The classification was based on children’s age. For children <5 years CD4 
<200 cells/mm3, and CD4 <100 cells/mm3 in children ≥5 years.26

● Adherence: Categorized as good: ≥ 95% or ≤3 doses missed monthly; Fair:85–94% or 4–9 doses missed monthly; 
poor: < 85% or ≥10 doses missed monthly.17

● Nutritional status was measured by weight, age, and body mass index (BMI) for Age. Categorized as underweight 
(WFA or BMI for age < z-score) and normal (z-score ≥ −2).17

Data Quality Assurance
Data were collected by experienced health professionals trained in comprehensive HIV care and working on clients’ 
follow-up care. One-day training was provided to all the data collectors and supervisors on the objective of the study, 
how to review and extract the needed data from medical records, and how to maintain the confidentiality of the data. The 
checklist is numbered and coded. To ensure accuracy, completeness, and consistency, the data collection process was 
monitored daily by reviewing and checking completed checklists. The report of the current study was based on 
strengthening the reporting of observational studies in epidemiology (STROBE) checklist.

Data Processing and Statistical Analysis
The collected data were entered into Epi-Data version 3.1 and then exported to STATA version 14.0. Exploratory data 
analysis was performed to check for the presence of potential outliers, normality (by Skewness and Kurtosis tests; only 
baseline hemoglobin level was normally distributed), and level of missing values (viral load had 40.6% missing values 
and were excluded from analysis). Z-scores to assess nutritional status were generated using WHO Anthro-Plus software. 
Descriptive statistics were calculated using mean, median, standard deviation, interquartile range, frequencies, and 
percentages. A bivariate logistic regression model was used to assess the association between each independent and 
dependent variable. Variables with a p-value ≤0.25 in bivariable logistic regression, were candidates for multivariable 
analysis. A multivariable logistic regression model with a backward likelihood ratio method was used to identify the 
factors significantly associated with attrition. Multicollinearity was checked using the variance inflation factor (VIF) 
value and the mean VIF = 1.14, indicating no threat of collinearity. The goodness of fit of the model was checked using 
the Hosmer-Lemeshow test (Prob > X2= 0.3743). The adjusted odds ratio (AOR) with a 95% confidence interval (CI) and 
corresponding p-values were used to identify statistically significant variables. Statistical significance was set at p < 0.05.

Results
From a total of 349 children (age <15 years) who were receiving ART from January 1, 2012, to December 31, 2021, 
approximately 330 fulfilled the inclusion criteria and were included in the analysis with a 96.2% completeness rate of 
charts. Approximately 19 charts of children who did not fulfill the inclusion criteria were excluded.
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Sociodemographic Characteristics of Children Receiving Antiretroviral Therapy
The median age of the study participants was 5.5 (IQR: 2–9) years, and 46 (13.94%) children aged ≤3 years experienced 
attrition from ART care. Among the 157 (47.58%) male children receiving ART, 50 (15.15%) were attractive during 
follow-up. Forty-seven children (14.24%) who participated in this study had lost both parents, and 138 (41.82%) 
caregivers were aged 35–44 years. Regarding caregivers’ educational status, 170 (51.52%) did not attend formal 
education. Of the participants’ caregivers, 114 (34.55%) were daily laborers (Table 1).

Clinical and Treatment-Related Characteristics of Children Receiving ART
Of the total participants, more than three-fourths (78.48%) were from hospitals, of which 80 (25.45%) experienced 
attrition. The median BMI for age z-score for both males and females was −1.195 (IQR −2.45–0.18). Regarding baseline 
weight for age and height for age z-scores, 33.81% and 32.42% of the children had z-scores of <-2, respectively. Among 
children aged 5–10 years, more than half (66.02%) had an ambulatory baseline functional status. The mean baseline 
hemoglobin level was 12.51 mg/dl (±2.44 mg/dl SD). A total of 160 (48.48%) study participants received both CPT and 

Table 1 Socio-Demographic Characteristics of Children Receiving ART at Public Health Facilities of Gamo and South Omo 
Zones, Southern Ethiopia, 2022 (N=330)

Variables Categories Frequency (%) Proportion of Attrition (%)

Age (years) ≤3 years 120 (36.36) 46 (13.94)
4–8 years 117 (35.45) 34 (10.30)

≥9 years 93 (28.18) 27 (8.18)

Sex Male 157 (47.58) 50 (15.15)
Female 173 (52.42) 57 (17.27)

Residence Urban 168 (50.91) 49 (14.85)
Rural 162 (49.09) 58 (17.58)

Parent status Both alive 144 (43.64) 34 (10.30)
Either died 139 (42.12) 58 (17.58)

Both died 47 (14.24) 15 (4.55)

Caregiver-child relationship Biological family 280 (84.85) 89 (26.97)
Othersa 50 (15.15) 18 (5.45)

Age of caregiver ≤24 years 12 (3.64) 2 (0.61)
25–34 years 115 (34.85) 35 (10.61)

35–44 years 138 (41.82) 42 (12.73)

≥45 years 65 (19.70) 28 (8.48)

Educational status of the caregiver No formal education 170 (51.52) 65 (19.70)
Primary 107 (32.42) 33 (10.00)

Secondary 25 (7.58) 2 (0.61)

Tertiary and above 28 (8.48) 7 (2.12)

Occupational status of the caregiver Farmer 92 (27.88) 36 (10.91)
Merchant 51 (15.45) 16 (4.85)

Gov’t employee 42 (12.73) 11 (3.33)

Daily laborer 114 (34.55) 36 (10.91)
Othersb 31 (9.39) 8 (2.42)

Mode of entry to care Voluntary counseling and testing (VCT) 36 (10.91) 7 (2.12)
Medical referral (linkage) 241 (73.03) 78 (23.64)

Dried blood spots (DBS) 40 (12.12) 20 (6.06)

Othersc 13 (3.94) 2 (0.61)

Notes: aOther: relative, not relative; bOthers: Housewife, Gospel preacher; cOther: without a referral, Index case testing. 
Abbreviations: DBS, dried blood spot; VCT, voluntary counseling and testing.
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Isoniazid prophylaxis therapy (IPT) to prevent opportunistic infections. Based on the study report, the median baseline 
CD4 count was 470.5 (IQR 293–783) cells/mm3. Of the participants, 176 (53.33%) initiated a Zidovudine, Lamivudine, 
and Nevirapine (AZT+3TC+NVP)-containing regimen, and only 21 (6.36%) received a dolutegravir (DTG)-containing 
regimen. The main reason for changing the regimen was new drug availability in more than half (64.9%) of children. In 
addition, for 15 (862%), 8 (4.6%), 20 (11.4%), and 18 (10.34%) children, the regimen was changed for treatment failure, 
drug stock-out, other reasons, and unknown reasons, respectively (Table 2).

Table 2 Clinical and Treatment-Related Characteristics of Children Receiving ART at Public Health Facilities of Gamo 
and South Omo Zones, Southern Ethiopia, 2022 (N=330)

Variables Categories Frequency (%) Proportion of 
Attrition (%)

Type of health facilities Hospital 259 (78.48) 84 (25.45)

Health center 71 (21.52) 23 (6.97)

Test-treat Yes 167 (50.61) 53 (16.06)

No 163 (49.39) 54 (16.36)

BMI for age <z-score 103 (31.21) 36 (10.91)

≥ z-score 227 (68.79) 71 (21.52)

Weight for age (n = 281) Underweight 95 (33.81) 34 (12.10)

Not underweight 186 (66.19) 57 (20.28)

Height for age Stunting 107 (32.42) 38 (11.52)

Not stunting 223 (67.58) 69 (20.91)

Developmental milestone (n = 154) Normal 101 (65.58) 28 (18.18)

Delayed/regressed 53 (34.42) 28 (18.18)

Functional status (n = 176) Working 86 (48.86) 17 (9.66)

Ambulatory/bedridden 90 (51.14) 33 (18.75)

WHO clinical stage I or II 213 (64.55) 55 (16.67)

III or IV 117 (35.45) 52 (15.76)

Presence of TB Yes 46 (13.94) 25 (7.58)

No 284 (86.06) 82 (24.85)

Presence of OI other than TB Yes 70 (21.21) 25 (7.58)

No 260 (78.79) 82 (24.85)

CPT Prophylaxis Yes 259 (78.48) 95 (28.79)

No 71 (21.52) 12 (3.64)

INH Prophylaxis Yes 218 (66.06) 64 (19.39)

No 112 (33.94) 43 (13.03)

Hemoglobin level (in mg/dL) <10 mg/dL 80 (24.24) 47 (14.24)

≥10 mg/dL 250 (75.76) 60 (18.18)

(Continued)
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Proportion of Attrition and Associated Factors
This study found that the proportion of patients with attrition was 32.4% (95% CI: 27.57%, 37.69%). Of the overall 
proportion of attrition cases, loss to follow-up and death accounted for 58.88% and 41.12%, respectively.

In the bivariate logistic regression analysis, attrition was significantly associated with the age of the child, place of 
residence, parent status, age of the caregiver, educational status of the caregiver, occupational status of the caregiver, 
mode of entry into the care, presence of tuberculosis, CPT, IPT, hemoglobin level, CD4 count, WHO clinical stage, 
adherence to treatment, regimen change, and disclosure at a significance level of <0.25.

In the multivariable logistic regression analysis, parent status, hemoglobin level, CD4 count, adherence to treatment, 
and regimen change showed a statistically significant association with attrition (p <0.05). The odds of attrition from ART 
care were doubled (AOR = 2.19; 95% CI: 1.14, 4.18) among children whose either of their parents died when compared to 
those whose both parents were alive. Likewise, the odds of attrition were three times (AOR = 3.19; 95% CI: 1.20, 8.52) 
increased among children who lost both of their parents when compared to those whose both parents were alive. Children 
receiving ART with a hemoglobin level below 10 mg/dL had a 2.39 time increased odds of attrition from care compared to 
their counterparts (AOR = 2.39, 95% CI: 1.21, 4.70). The odds of attrition among children receiving ART with a CD4 count 
≤200 cells/mm3 were more than six-fold higher than that among children with a CD4 count ≥350 cells/mm3 (AOR = 6.78, 
95% CI: 3.16, 14.53). The odds of being attrition from care among children with a CD4 count 200–350 cells/mm3 was 2.65 
times increased than that of children with a CD4 count ≥350 cells/mm3 (AOR = 2.65, 95% CI: 1.16, 6.03). Children with 
suboptimal treatment adherence had 6.38 time increased odds of being attrition from ART care compared with their 
counterparts (AOR = 6.38; 95% CI: 3.36, 12.19). The odds of attrition were nearly seven times higher among children 
whose initial regimen was changed than among those whose initial regimen was not changed (AOR=6.88; 95% CI:3.58, 
13.19) (Table 3).

Table 2 (Continued). 

Variables Categories Frequency (%) Proportion of 
Attrition (%)

CD4 count (in cells/mm3) ≤200cell 71 (21.52) 44 (13.33)

200–350ce 52 (15.76) 23 (6.97)

≥350 cells 207 (62.73) 40 (12.12)

Regimen based Protease Inhibitor (PI) 50 (15.15) 16 (4.85)

Non-Nucleoside Reverse Transcriptase 

Inhibitor (NNRTI)

259 (78.48) 89 (26.97)

Integrase Strand Transfer Inhibitor (INSTI) 21 (6.36) 2 (0.61)

Disclosure Yes 73 (22.12) 14 (4.24)

No 257 (77.88) 93 (28.18)

Regimen change Yes 168 (50.91) 27 (8.18)

No 162 (49.09) 80 (24.24)

Adherence Good 183 (55.45) 30 (9.09)

Fair 48 (14.55) 20 (6.06)

Poor 99 (30.00) 57 (17.27)
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Table 3 Bivariable and Multivariable Analysis for Factors Associated with Attrition Among Children Receiving ART in Public Health 
Facilities of Gamo and South Omo Zones, Southern Ethiopia, 2022 (N=330)

Variables Categories Attrition Status COR (95% CI) AOR (95% CI) P-value

Yes No

Age ≤3 years 46 74 1.52 (0.85, 2.71) 1.18 (0.40, 3.49) 0.76
4–8 years 34 83 1.00 (0.55, 1.82) 0.59 (0.22, 1.60) 0.30

≥9 years 27 66 1 1

Residence Urban 49 119 1 1
Rural 58 104 1.35 (0.85, 2.15) 1.32 (0.67, 2.60) 0.43

Parent status Both alive 34 110 1 1
Either died 58 81 2.31 (1.39, 3.86) 2.19 (1.14, 4.18)* 0.018

Both died 15 32 1.52 (0.74, 3.13) 3.19 (1.20, 8.52)* 0.02

Age of caregiver ≤24 years 2 10 0.26 (0.05, 1.30) 0.36 (0.06, 2.22) 0.27
25–34 years 35 80 0.58 (0.31, 1.09) 0.44 (0.18, 1.06) 0.07

35–44 years 42 96 0.58 (0.31, 1.06) 0.57 (0.24, 1.33) 0.19
≥45 years 28 37 1 1

Educational status of the caregiver No formal education 65 105 1.86 (0.75, 4.61) 1.92 (0.61, 6.08) 0.27
Primary 33 74 1.34 (0.52, 3.45) 1.85 (0.56, 6.11) 0.32

Secondary 2 23 0.26 (0.05, 1.40) 0.18 (0.02, 1.48) 0.11
Tertiary & above 7 21 1 1

Occupational status of the caregiver Farmer 36 56 1.81 (0.81, 4.05) 0.61 (0.09, 4.37) 0.63
Merchant 16 35 1.29 (0.52, 3.19) 0.48 (0.07, 3.23) 0.45

Gov’t employee 11 31 1 1
Daily laborer 36 78 1.30 (0.59, 2.88) 0.63 (0.10, 3.99) 0.62

Othersa 8 23 0.98 (0.34, 2.82) 0.47 (0.06, 3.84) 0.48

Presence of TB Yes 25 21 2.93 (1.56, 5.53) 1.41 (0.57, 3.49) 0.46
No 82 202 1 1

Mode of entry to care VCT 7 29 1 1
Medical referral (linkage) 78 163 1.98 (0.83, 4.72) 0.37 (0.11, 1.30) 0.12
DBS 20 20 4.14 (1.48, 11.63) 1.41 (0.32, 6.22) 0.65

Othersb 2 11 0.75 (0.14, 4.20) 0.14 (0.02, 1.17) 0.07

CPT Prophylaxis Yes 95 164 1 1
No 12 59 0.35 (0.18, 0.69) 0.61 (0.26, 1.44) 0.26

IPT Prophylaxis Yes 64 154 1 1
No 43 69 1.50 (0.93, 2.42) 0.82 (0.37, 1.84) 0.63

Hemoglobin level <10 mg/dL 47 33 4.51 (2.65, 7.67) 2.39 (1.21, 4.70)* 0.01
≥10 mg/dL 60 190 1 1

WHO clinical stage I & II 55 158 1 1
III & IV 52 65 2.30 (1.43, 3.70) 1.13 (0.50, 2.55) 0.78

CD4 count ≤200 cells/mm3 44 27 6.80 (3.77, 1 2.28) 6.78 (3.16, 14.53)* <0.01
200–350 cells/mm3 23 29 3.31 (1.73, 6.32) 2.65 (1.16, 6.03)* 0.02

≥350 cells/mm3 40 167 1 1

Adherence Good 30 153 1 1
Fair/poor 77 70 5.61 (3.38, 9.32) 6.38 (3.36, 12.19)* <0.01

(Continued)
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Discussion
In this study, 32.4% of the children living with HIV had attrition from ART care. Parental status, hemoglobin level, CD4 
count, adherence to treatment, and regimen change were found to be statistically significant factors associated with 
attrition from ART care.

This study revealed that 32.4% of patients had attrition. This finding is lower than that of a study conducted in 
Nigeria,13 which reported a prevalence of 49.4%. This discrepancy may be due to the large sample size and use of long- 
term data (17 years).13 Differences in the sociodemographic characteristics of the study participants may be another 
reason. The results of this study are in line with those of studies conducted in Northwest Ethiopia (30.5%)16 and Gedeo, 
Southern Ethiopia (36.2%).14 This consistency may be due to the similarity in data-recording formats and follow-up 
charts in Ethiopia’s ART program.27 In addition, this may be due to the similarity in the measurements of LTFU.14,16 In 
contrast, the findings of this study are higher than those of studies conducted in low and middle-income countries,8 22%; 
Myanmar Asia,6 14%; Mingalardon in Myanmar,11 9.7%); and Southwest China,25 (18.1%). It is also higher than that 
reported in studies conducted in Eritrea28 (24.2%), the Oromia region, and Addis Ababa15 (7.9%). This discrepancy may 
be due to differences in the study population; the study done in Myanmar excluded children aged <18 months6 and 
dissimilarity in the measurement of attrition, defined as discontinuation of ART or loss to follow-up, as defined by a study 
in China.25 In addition, the difference may be due to the difference in study settings, the Myanmar study11 included only 
a specialized hospital, the difference in the sociodemographic characteristics of study participants, and improvements in 
the current healthcare system than former times.

In this study, the odds of receiving ART care were higher in children whose parents died than in those whose parents 
were alive. This could be due to the absence of parents’ critical role in providing various types of care to children, such as 
proper feeding, administration, and supervision of medication, combined with the severe economic and social disruption 
caused by the death of a child’s parents.29

Children receiving ART with low hemoglobin levels had 2.39 times higher odds of attrition. The findings of this study 
are in line with those of studies conducted in Asia,6 Bali Indonesia,20 and Ethiopia.14–16 This is likely due to exacerbation 
of previously existing anemia among children who started zidovudine (AZT)-containing regimen, which can further lead 
to additional opportunistic infections and subsequent attrition.17 Moreover, it may be due to reduced ART tolerance 
resulting from decreased absorption and immune defenses.

Children with lower CD4 counts had higher odds of attrition than those with higher CD4 counts. This finding is 
consistent with studies conducted in resource constraint settings,10 Myanmar Asia,6,11 Sub-Saharan Africa,12 and 
Ethiopia.14 This may be due to reduced CD4+ cells being associated with prompt HIV copying, advancement of 
AIDS disease, and increased risk of opportunistic infections and other illnesses. Consequently, this will result in 
exhaustion and noncompliance with ART follow-up exposure to attrition.

Children with suboptimal treatment adherence had increased odds of being attrition to ART care compared with their 
counterparts. This finding is consistent with the results of a study conducted in Ethiopia.14 This can be explained by the 
fact that suboptimal treatment adherence can result in a high viral load, prompt poor treatment outcomes, and develop 

Table 3 (Continued). 

Variables Categories Attrition Status COR (95% CI) AOR (95% CI) P-value

Yes No

Regimen change Yes 27 141 1 1
No 80 82 5.09 (3.05, 8.52) 6.88 (3.58, 13.19)* <0.01

Disclosure status Disclosed 14 59 1 1

Not disclosed 93 164 2.39 (1.27, 4.51) 1.90 (0.84, 4.30) 0.12

Notes: aOthers: Housewife, Gospel preacher; bOthers: Without a referral, Index case testing, *Significant at P-value <0.05. 
Abbreviations: AOR, adjusted odds ratio; ART, antiretroviral therapy; CD4, cluster of differentiation 4; CI, confidence interval; COR, crude odds ration; CPT, 
Cotrimoxazole prophylaxis therapy; DBS, dried blood spot; TB, tuberculosis; VCT, voluntary counseling and testing; WHO, world health organization.
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antiretroviral drug resistance. This can further lead to a reduced CD4 count, advancement of AIDS, and a flare-up of OIs, 
which results in attrition.19 However, children are dependent on their caregivers for timely refilling of ARV medications, 
to properly take prescribed dosages, and for follow-up visits. Moreover, the reduced awareness of caregivers about the 
treatment benefits of ARV medications might lead to less concern about the regular follow-up schedule.

The odds of attrition were higher for children whose initial regimen did not change than for those who had changed 
the regimen. The findings of this study are supported by evidence from a study conducted in Eritrea.28 This may be 
because the majority of old ART regimens have side effects that enhance the progression of the disease and result in 
subsequent complications. A zidovudine-based ART regimen is associated with anemia, which has an additional effect on 
the immune system.30 Furthermore, retention in care can lead to an increased likelihood of regimen changes owing to 
new drugs and treatment guidelines that may be available at different times.

This study used long-term data to estimate the proportion of attrition among children receiving ART. This was 
a cross-sectional study and did not show a cause-effect relationship. Viral load was not assessed because of incomplete 
recordings. Though the study included all eligible children found in the study settings to the study, using a relatively 
smaller sample might affect the generalizability of the findings. Another limitation of the study was it does not identify 
and report causes of death and loss to follow-up.

Conclusion
Attrition from care is identified to be a substantial public health problem in the study settings. Death of parents, low 
hemoglobin levels, low CD4 counts, suboptimal adherence, and unchanged regimens were the identified factors 
associated with high attrition. To minimize attrition from care, special attention should be paid to the early tracing of 
children with missed follow-up schedules, those whose parents died, children with poor baseline clinical characteristics 
(CD4 and hemoglobin level), suboptimal adherence, and those who were taking an old regimen. Further longitudinal 
studies using larger samples to address the effect of the variables with missing data are highly demanding.

Abbreviations
AOR, Adjusted Odds Ratio; AIDS, Acquired Immunodeficiency Syndrome; ART, Antiretroviral Therapy; ARV, 
Antiretroviral, AZT, Zidovudine; BMI, Body Mass Index; CD4, Cluster of differentiation 4; CI, Confidence Interval; 
CPT, Cotrimoxazole preventive therapy; DBS, Dried Blood Spot; HIV, Human Immunodeficiency Virus; INSTIs, 
Integrase Strand Transfer Inhibitors; IPT, Isoniazid Prophylaxis Therapy; LTFU, Loss to Follow-Up; MRN, Medical 
Record Number; NNRTI, None Nucleated Reverse Transcriptase Inhibitors; OI, Opportunistic Infection; PI, Protease 
Inhibitor; TB, Tuberculosis; UNAIDS, Joint United Nations Programme on HIV/AIDS; VIF, Variance Inflation Factor; 
VCT, Voluntary Counseling and Testing; WHO, World Health Organization.
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cooperation was submitted to administrators of the public health facilities and formal official permission was obtained to 
obtain full access to ART patients’ history and medical records. As the study was retrospective in nature and required 
a record review, informed consent was not obtained from each participant. The IRB waived this requirement so that the 
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data entry, the data were locked with a password, and all filled checklists were locked on a shelf at the end of the study to 
maintain confidentiality. COVID-19 precautions were ensured throughout the data-collection process.
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