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Background: Antiretroviral Treatment (ART) reduces morbidity and mortality in patients with human immunodeficiency virus 
(HIV). However, clients loss to follow-up (LTFU) from the treatment poses a paramount problem to the public, healthcare, and patient 
outcome. Thus, this study identified determinants of loss to follow-up to ART among adult clients in West Wollega hospitals, Oromia, 
Ethiopia, in 2021.
Methods: An unmatched case-control study was conducted and a systematic random sampling technique was used. Data were 
collected from patient charts by three BSC nurses and three card reporters using a structured checklist. Then, it was entered into Epi- 
data version 3.1 and analyzed using SPSS version 21. Descriptive statistics (frequency and percentage) were used to present the 
results. Bivariate and multivariable logistic regression analyses were performed using the backward stepwise method. Adjusted odds 
ratio (AOR) and p-values <0.05 were used to declare significant association with loss to follow-up. Model fitness was checked using 
Hosmer-Lemeshow goodness-of-fit.
Results: A total of 399 (133 patients and 266 controls) participated in this study. Rural residents (AOR:3.46, 95% CI:1.65, 7.25), male 
patient (AOR: 2.65 95% CI 1.54,4.55), lack of formal education (AOR: 4.35, 95% CI 1.53, 12.41), base line CD4 ≤350 (AOR: 5.25, 
95% CI 1.93,14.24), poor functional status (AOR: 4.298, 95% CI 5.33,34.62) and WHO stages III & IV (AOR: 2.65, 95% CI 
1.68,4.19), and tuberculosis co-infection (AOR: 2.82, 95% CI 1.11,7.45) were determinant factors of loss to follow up.
Conclusion: Rural residence, male sex, daily laborer, no formal education, baseline CD4 count <350 cells/mm3, baseline advanced 
WHO clinical stage, and TB co-infection were determinants of LTFU. Therefore, emphasis should be given to the identified factors 
along with awareness creation and health education sessions. Regular TB screening, optimal adherence regardless of their stay on 
ART, and follow-up study are recommended.
Keywords: ART, loss to follow-up, adults, determinants, People Living with HIV, West Ethiopia

Background
The continuous spread of HIV, which has already claimed 40.1 million lives worldwide, is a serious public health concern, 
with some nations reporting rising trends in new infections after years of reduction.1 In 2022, 630,000 (480 000–880 000) 
people died from HIV-related causes and 1.3 million (1.0–1.7 million) people acquired HIV. There were an estimated 
39.0 million (33.1–45.7 million) people living with HIV at the end of 2022, two thirds of whom (25.6 million) are in the 
WHO African Region.2 In Ethiopia, the countrywide People Living with HIV (PLHIV) estimate as of 2021 is 616,105 with 
little distinction between urban and rural people. The Gambella region continues to have the highest HIV incidence; women 
aged 20 to 39 had a substantially higher prevalence (6.1–9.1%) than men (0.9–2.4%) and had the highest frequency among 
adult males between 40–44 age group (accounting for 5.7%).3
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HIV has been transformed from a death sentence to a chronic manageable disease due to the introduction of ART.4 The 
Universal scale-up of ART has brought significant gains for millions of people and a reduction in new infections and HIV- 
associated morbidity and mortality.5 Of the UNAIDS Launch of 95–95−95 treatment target by 2030, 79% had access to ART, of 
which, 83% were virally suppressed, contributing to a 29% reduction in new HIV Infections between 2010–2016.6,7 According 
to the latest estimate, there was a need for ART in 2017 for 551,630 adults and 62,194 children under the age of 15 years in 
Ethiopia. ART coverage for people over the age of 15 has reached 75%, but the coverage remains low (34%) for children.8

LTFU is a significant obstacle to the success of ART programs in settings with limited resources.9 Mortality and 
undocumented transfers were substantial among LTFU patients in sub-Saharan Africa.10 During the test and treatment 
era, the risk of loss to follow-up increased with time and was higher among patients who started ART within seven days 
of HIV diagnosis.11 Loss to follow-up is a term used to categorize patients no longer being seen in a chronic HIV care 
treatment program. It’s defined as not taking ART replenishment for last 90 days or more from last attendance for refill, 
but not classified as dead or transferred out,12 nor had a patient not returned to clinic for 6 months.13 Undocumented 
transfers should not be considered as LTFU because the clients are receiving treatment elsewhere. With high rates of 
LTFU, missed appointments, and ART program termination, it is difficult to meet the global 95–95-95 target to attain 
HIV free generation and HIV epidemic control in 2030. LTFU increases the risk of HIV viral load, AIDS-defining and 
non-AIDS-defining complications, and mortality,13,14 while also lowering immunological function and overall quality of 
life. It likely increases in patient loads and its attendant pressure on health care providers to support patient counseling.15 

According to research conducted in sub-Saharan Africa, ART resistance has been a prevalent issue for people with HIV/ 
AIDS (PLWHIA) because of LTFU, rising ART dropout rates,16 treatment fatigue caused by prolonged treatment 
durations, and financial consequences as a result of drug resistance and development of new drugs.17 LTFU remains 
difficult for HIV patients despite the major impact of ART, with varying prevalence across different countries: 36.6% in 
Cameroon,18 16% among women in Uganda,19 24% in Nigeria.20

Despite the disparities in the prevalence and high rates of LTFU across studies in Ethiopia, which ranges from 
11.5–26.7%,12,16,20–22 there is limited evidence on the determinants of lost to follow-up among PLHIV in the study area. 
Determining the causes of anti-retroviral therapy LTFU is essential to achieve high treatment success rates, reduce viral 
load, prevent drug resistance, and prevent national financial instability. This will also assist program designers and other 
stakeholders in preventing the causes of ART LTFU. Thus, this study identified determinants of loss to follow-up of ART 
that would help in the management of PLHIV in West Wollega, Oromia, and Ethiopia in 2021.

Methods and Materials
Study Design, Area and Study Period
A hospital-based unmatched case-control study was conducted among ART patients in Gimbi, Nedjo, and Begi Hospitals, 
West Wollega Oromia, Ethiopia, between January 7–20-2021. West Wollega is one of the West Zones of the Oromia Region, 
which is bordered by West Kelem Wollega in the North, Benishangul Gumuz region in the East and Wollega in East and 
Illubabor Zone in the Southeast. The zone has an estimated total population of 1,351,979, of which 50.46% are females. The 
three Public Hospitals are located in Gimbi, Najjo, and Begi towns at distances of 441, 515, and 721 Kms, from Addis Ababa, 
the capital city of Ethiopia. Begi Hospital serves as the district hospital, with the Gimbi and Nedjo Hospitals acting as general 
hospitals for the town and nearby healthcare institutions. The West Wollega zone administration has three governmental 
hospitals, two Non-Governmental Organization (NGO) hospitals, 81 health clinics, and 533 health posts. 209 medical 
professionals and 176 administrative and support staff members among the approximately 2192 healthcare professionals 
and 607 administrative and support staff members. They typically see 104,000 clients per year and have 167 beds each. 
Currently, they offer comprehensive ART services to PLHIV.14

Population
All adult PLHIV (aged >15 years) who had been taking ART with a documented history of ART follow-up from March, 
1/2018 to January 7/2021 were the source population for this study. Sampled cases and controls who had a documented 
history of ART follow-up in individual patient charts from March, 1/2018 to January 7/2021 were included in the study.
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Cases: HIV-infected adults were aged >15 years old PLHIV, had a documented ART loss to follow-up and 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” 
from March, 1/2018 to January 7/2021.
Controls: HIV-infected adults > 15 years of age and who had a documented history of ART follow-up and who were on 
regular ART follow-up from March, 1/2018 to January 7/2021.

Inclusion Criteria
For cases: All HIV-infected adults were aged >15 years old ART patient, had a documented history of ART loss to 
follow-up and 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 from March, 1/2018 to January 7/2021.
For control: All HIV-infected adults aged >15 years received ART, with a documented history of ART follow-up and 
regular ART follow-up.

Sample Size Determination, Sampling Technique and Procedure
Sample size was determined by using Epi Info version 3.1 by taking main predictor of loss to follow up to first line ART was 
Baseline CD4, from a previous study that considered the proportion of CD4 <350 were 77.9% and 66.8% among cases and 
controls, respectively. Case to Control ratio was 1:2, therefore, the sample size was 399 (133 cases and 266 controls).14

The study participants were PLHIV with registered ART cards, who were being treated at one of the three purposely 
chosen government hospitals in the West Wollega zone (Gimbi, Nedjo, and Begi). After determining the number of PLHIV 
in each hospital over the course of three years, the number of study subjects for each institution was distributed equally. As 
there were 2394 cases and controls on the list of hospitalized PLHIV from the ART follow-up form, the K value was 
computed as follows: K for cases = 682/133= 5.127 = 5 and for controls = 1712/266=6.436 = 6. Systematic random 
sampling technique was used to extract data by considering a subsequent sample used to replace the incomplete samples.

Variables of the Study
Dependent Variable
Loss to follow up of ART.

Independent Variables
Socio-demographic variables include age, sex, residence (urban/rural), marital status, religion, education level, occupa-
tion, and disclosure HIV status. Clinical variables include baseline CD4 count, current CD4 count, WHO clinical staging, 
baseline BMI, current BMI, history of TB, duration of HIV infection, baseline hemoglobin level, and functional status 
(ambulatory/working/bedridden). Behavior-related factors include chewing khat, alcohol use, and smoking. ART med-
ication-related variables included adherence to treatment (good/fair/poor), line ART regimen, regimen change, ART 
duration, and cotrimoxazole prophylaxis use.

Operational Definitions
Loss to follow up: 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”.
Adult : greater than 15 years old.
Baseline CD4 count: CD4 at the time of ART initiation.
Current CD4 count: most recent CD4 count at the time when the study was conducted.
Drop: Patients missing their appointment for drug pick up for more than 3 months.
Stop: Patients who remained on chronic HIV care but discontinued ART for various reasons.
Transferred out: Those patients who are transferred to other health care facilities.
Functional Status
Working: Able to perform usual work in or out of the house.
Ambulatory patient: Able to perform activities of daily living.
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Bedridden: Not able to perform activities of daily living.
Adult First line regimen: Contain one of the following regimen; TDF + 3TC + DTG (FDC)* OR TDF + 3TC + EFV 
(FDC)** AZT + 3TC + EFV AZT + 3TC + NVP TDF + 3TC + NVP.14

Data Collection Tools and Techniques
A standardized checklist developed from the intake and follow-up form for the ART clinic at the Ethiopian Federal 
Ministry of Health and other relevant findings8,11,12 was used to retrieve data from the patient charts. Three BSC nurses 
working in the OPD gathered the data, and three card reporters were used to deliver cards from the card room. The 
investigator and supervisor supervised the entire data collection process daily.

Data Quality Control
The following steps were followed to ensure the accuracy of the data gathered by three nurses working in the OPD and 
three card reporters. Additionally, during the data extraction period, daily supervision by supervisors and investigators 
was conducted, and data collectors received one day of training to assess the accuracy of the data. After data extraction, 
the consistency and completeness of each questionnaire was reviewed.

Data Processing and Analysis
Data were cleaned, coded, and entered into Epi Info data version 3.1 before being examined using SPSS version 21. Data were 
reviewed for completeness. Patient demographic, clinical, and medication-related variables were described using descriptive 
statistics such as frequencies and percentages. Bivariate logistic regression analysis was applied to variables with a p-value of less 
than 0.25. To reduce confounding variables, the backward stepwise elimination method was used to fit the multivariable model to 
determine the independent predictors of loss to follow-up with ART. Adjusted Odds Ratio (AOR) and p-values <0.05 were used 
to declare statistical significance with the outcome variable. Finally, Hosmer-Lemeshow goodness-of-fit tests were used to 
evaluate the model’s fitness.

Result
Socio-Demographic Characteristics of Participants
A total of 399 PLHIV (133 clients and 266 controls) who received ART were included in this study. Of these participants, 
170 (47.4%) were males and 229 (52.6%) were females. The median age at participant enrollment for cases was 32 years 
(IQR, 16–48 years), while the median age for controls was 31 years (IQR, 15–47 years). At the time of ART enrollment 
63 (47.4%) cases and 98 (36.8%) controls were between the ages 25–34 years. Less than 25% of the case participants, 11 
(8.3%), and 52 (19.5%) of the controls were above the age than 45 years.

Regarding residence of clients, 105 (78.9%) cases and 119 (44.7%) controls live in rural areas. Regarding marital 
status, 67 (50.4%) cases and 80 (30.1%) controls were single, compared to 46 (34.6%) cases and 129 (48.5) controls 
married. Fifty six (42.1%) cases and 92 (34.6%) controls were Protestants in religion. Regarding educational status, 78 
(58.6%) cases and 23 (8.6%) controls were with informal education. The majority (62.4%) of cases and 12 controls 
(4.5%) were daily laborers in occupation. Finally, 25.6% cases and 52.3% controls disclosed their HIV Sero status to 
a family member, partner, or anyone else (Table 1).

Behavioral Related Factors of Clients on ART Loss to Follow Up
Out of all individuals, 47 (35.3%) cases and 84 (31.6%) controls had a history of alcohol use, 42 (31.5%) cases and 182 (68.4%) 
controls had a history of smoking, and 53 (39.8%) cases and 76 (28.6%) controls had a history of chewing khat (Table 2).

Clinical Related Characteristics of Participants on ART Loss to Follow Up
Concerning the clinical characteristics of participants, 39 (29.3%) the cases and six (2.3%) controls were ambulatory, 
whereas four (3.5%) of the clients and 10 (7.5%) of the controls were bedridden in functional status. Regarding the 
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Table 1 Socio-Demographic Characteristics of Loss to Follow Up Among Adult People Living with HIV 
Enrolled in Antiretroviral Therapy in West Wollega Public Hospitals, Oromia, Ethiopia 2021

Variable Category Cases Controls Total (%)

Frequency/% Frequency/%

Sex Male 82(61.7) 88(33.1) 170(47.4)

Female 51(38.3) 178(66.9) 229(52.6)

Age 15–24 27(20.3) 59(22.2) 86(21.25)

25–34 63(47.4) 98(36.8) 161(42.1)

35–44 32(24.1) 57(21.4) 89(22.75)

≥45 11(8.3) 52(19.5) 63(13.9)

Residence Rural 105(78.9) 119(44.7) 224(61.35)

Urban 28(21.1) 147(55.3) 175(38.2)

Marital status Unmarried 67(50.4) 80(30.1) 147(40.25)

Married 46(34.6) 129(48.5) 175(41.55)

Divorced 14(10.5) 49(18.4) 69(14.2)

Widowed 6(4.50) 8(3) 14(3.75)

Religion Muslim 31(23.3) 39(14.7) 70(19)

Orthodox 41(30.8) 119(44.7) 160(37.75)

Protestant 56(42.1) 92(34.6) 148(38.35)

Catholic 3(2.3) 14(5.3) 16(3.8)

Wakefata 2(1.5) 2(0.8) 4(1.15)

Educational status No Formal Education 78(58.6) 23(8.6) 101(33.6)

Primary 29(21.8) 111(41.7) 140(31.75)

Secondary 11(8.3) 68(25.6) 57(16.95)

Tertiary 15(11.3) 64(24.1) 79(17.7)

Occupation Farmer 12(9) 44(16.5) 56(12.75)

Merchant 17(12.8) 70(26.3) 87(19.5)

Governmental employment 8(6) 61(22) 69(15)

NGO employment 4(3) 30(11.3) 34(7.15)

Day laborer 83(62.4) 12(4.5) 56(12.75)

Jobless 8(6) 22(8.3) 87(19.5)

Driver 1(0.8) 27(10.2) 69(15)

HIV Sero status disclosure No 99(74.4) 127(47.7) 226(61.05)

Yes 34(25.6) 139(52.3) 173(38.95)
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participants’ current WHO clinical stage, 37 (27.8%) cases and 136 (51.1%) controls were stage I and stage II. Of the 
clients in this study, 70 (52.6%) cases and 25 (9.4%) controls were less than 18.5 kg/m2 in their BMI.

At the time ART was started, the Baseline CD4 count was <350 cells/mm3 in 89 (66.9%) clients and 50 (18.8%) 
controls. Ninety (67.7%) clients and 43 (32.3%) controls had a history of TB co-infection, and 114 cases (85%) and 76 
controls (28.6%) had a history of substance use (Table 3).

At the time ART was started, the baseline CD4 count was <350 cells/mm3 in 89 (66.9%) clients and 50 (18.8%) 
controls. Ninety clients (67.7%) and 43 controls (32.3%) had a history of TB co-infection, and 114 cases (85%) and 76 
controls (28.6%) had a history of substance use (Table 3).

Table 2 Behavioral Related Factors of Loss to Follow Up Among Adult People 
Living with HIV Enrolled in Antiretroviral Therapy in West Wollega Public 
Hospitals, Oromia, Ethiopia 2021

Variable Category Cases Controls Total (%)

Frequency/% Frequency/%

Alcohol Use Yes 47 (35.3) 84(31.6) 131(33.3)

No 86(64.7) 182(68.4) 268(66.7)

Smoking Status Yes 42(31.5) 62(23.3) 104(27.4)

No 91(68.5) 204(76.7) 295(72.6)

Chewing Khat Yes 53(39.8) 76(28.6) 129(34.2)

No 80(60.2) 190(71.4) 270(65.8)

Table 3 Clinical Related Characteristics on Loss to Follow Up Among Adult People Living with HIV 
Enrolled in Antiretroviral Therapy in West Wollega Public Hospitals, Oromia, Ethiopia 2021

Variables Category Cases Control Total (%)

Frequency (%) Frequency (%)

Current CD4 ≤200 2(1.5) 22(8.3) 24(4.9)

201–350 17(12.8) 32(12) 49(12.4)

≥350 114 (85.7) 212(79.7) 326(82.7)

Base line CD4 <350 89 (66.9) 50/18.8 139(42.85)

≥350 44(33.1) 216(81.2) 260(57.15)

Height in Cm 150–160 24(18) 138(51.9) 162(34.95)

161–170 56(42.1) 77(28.9) 133(35.5)

≥170 53(39.8) 51(19.2) 104(29.5)

Base line Hgb count ≤11 17(12.8) 74(27.8) 91(20.3)

>11 116(87.2) 192(72) 308(79.6)

Base line Weight ≤50 27(20.3) 58(21.8) 85(21.05)

50–70 103(77.4) 183(68.8) 286(73.1)

≥70 3(2.3) 25(9.4) 28(5.85)

(Continued)
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Anti-Retroviral Treatment Related Factors of Patients on ART
Cotrimoxazole was used as a preventative agent in 41 cases and 73 controls; 130 cases and 119 controls had a history of 
adverse medication reactions. Seventy-two (54.1%) of the cases and 15 (5.6%) of the controls received ART for more 
than 120 months (Table 4).

Table 3 (Continued). 

Variables Category Cases Control Total (%)

Frequency (%) Frequency (%)

Current Weight ≤50 36(27.1) 47(17.7) 83(22.4)

50–70 94(70.7) 191(71.8) 285(71.25)

≥70 3(2.3) 28(10.5) 31(6.4)

Functional status of the pt. Working 39(29.3) 256(96.2) 295(62.75)

Ambulatory 84(63.2) 6(2.3) 90(32.75)

Bedridden 10(7.5) 4(1.5) 14(4.5)

Current WHO stages Stage I and II 37(27.8) 136(51.1) 173(39.5)

Stage III and IV 96(72.2) 130(48.9) 226(60.5)

Opportunistic infections Yes 62(46.6) 131(49.2) 193(47.9)

No 71(53.4) 135(50.8) 206(52.1)

History of TB infection +Ve 90(67.7) 43(32.3) 133(33.3)

-Ve 99(37.3) 167(62.8) 266(66.7)

BMI ≤18 70(52.6) 25(9.4) 95(31)

>18 63(47.4) 241(90.6) 304(69)

Abbreviations: WHO, World Health Organization; BMI, Body Mass Index.

Table 4 ART Related Factors of Loss to Follow up Among Adult People Living with HIV Enrolled in 
Antiretroviral Therapy in West Wollega Public Hospitals, Oromia, Ethiopia 2021

Variable Category Cases Controls Total

Frequency (%) Frequency (%)

Duration of ART Month ≤40 7(5.3) 156(58.6) 163(31.95)

40–79 24(18) 69(25.9) 93(21.95)

81–119 30(22.6) 26(9.8) 56(16.2)

≥120 72(54.1) 15(5.6) 87(29.85)

Cotrimoxazole prophylaxis Yes 41(30.8) 73(27.4) 114(29.1)

No 92(69.2) 193(72.6) 285(70.9)

Current First line ART Regime 1e=TDF+3TC+EFV 97(72.9) 95(35.7) 192(54.3)

1j=TDF+3TC+DTG 36(27.1) 171(64.3) 207(45.7)

History of side effect Yes 62(46.6) 131(49.2) 193(47.9)

No 71(53.4) 135(50.8) 206(52.1)

Notes: TDF+3TC+EFV, tenofovir + lamivudine + efavirenz; tenofovir + lamivudine + efavirenz; plus dolutegravir (DTG).
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Determinants of Loss to Follow Up of ART Among Adult People Living with HIV
In the bivariate logistic regression, sex, marital status, residence area, occupational status, educational status, smoking 
history, substance use, baseline functional status, baseline WHO clinical stage, baseline body mass index, baseline CD4 
count, history of TB co-infection, first-line ART regimen, HIV sero status disclosure, baseline hemoglobin, baseline 
functional status of the patient, adherence status, disclosure status, history of drug side effects, and duration of first-line 
ART were possible candidates for multivariable logistic regression analysis at P-value <0.25. Finally, rural residence, 
male sex, no formal education, duration of ART, stage III and IV baseline WHO clinical stage of HIV, baseline CD4 
count <350cells/mm3, having history of TB co-infection, and poor adherence to antiretroviral drugs were associated with 
loss to follow-up at p<0.05 (Table 5).

Table 5 Multivariable Logistic Regression Analysis on Determinants of Loss to Follow Up Among Adult People Living with HIV 
Enrolled in Antiretroviral Therapy in West Wollega Public Hospitals, Oromia, Ethiopia 2021

Variable Category Cases Controls COR/CI AOR/CI P Values

Frequency (%) Frequency (%)

Residence Rural 105(78.9) 119(44.7) 4.6(2.86,7.50) 3.46 (1.65,7.25) 0.001

Urban 28(21.1) 147(55.3) 1

Sex Male 82(61.7) 88(33.1) 3.25 (2.1,5.01) 2.65 (1.54,4.55) 0.02

Female 51(38.3) 178(66.9) 1

Occupation Driver 12(9) 44(16.5) 7. 36 (0.90,5.98) 3.07 (0.34,27.31) 0.07

Merchant 17(12.8) 70(26.3) 6.55 (0.83, 51.70) 6.82 (0.82,56.74) 0.31

Government employ 8(6) 61(22.9) 3.54 (0.42, 29.72) 4.48(0.48, 41.77) 0.18

NGO employ 4(3) 30(11.3) 3.6(0.379,34.22) 4.20 (0.41, 42.69) 0.24

Day laborer 83(62.4) 12(4.5) 10.68(2.32,15.14) 8.91 (10.29, 17.28) 0.01

Jobless 8(6) 22(8.3) 9.818(1.13, 8.46) 5.56 (0.59,5.18) 0.13

Farmers 1(0.8) 27(10.2) 1

Education No formal education 78/58.6 23(8.6) 7.47(6.975,30.01) 4.35 (1.53, 12.43) 0.01

Primary 29(21.8) 111(41.7) 1.115 
(0.556,2.234)

3.21 (0.02, 0.06) 0.05

Secondary 11(8.3) 68(25.6) 0.690 
(0.295,1.614)

11.73 (5.10, 26.96) 0.89

Tertiary 15(11.3) 64(24.1) 1

Base line CD4 ≤350 89(66.9) 50(18.8) 8.73(5.43,14.04) 5.25 (1.93,14.24) 0.001

≥350 44(33.1) 216(81.2) 1

Duration on ART ≤40 month 7(5.3) 156(58.6) 009(0.004,0.024) 0.03(0.31,0.7) 0.03

41–79 24(18) 69(25.9) 0.72(0.035,0.150) 0.148(0.53, 0.412) 0.43

80–119 30(22.6) 26(9.8) 0.240 

(0.112,0.517)

0.187(0.25,0.59) 0.02

≥120 72(54.1) 15(5.6) 1

(Continued)
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Discussions
Based on the 95:95:95 target on the potential implications on HIV program and epidemic control, 86% [73>–98%] of all 
people living with HIV knew their status, 76% [65–89%] were receiving antiretroviral therapy and 71% [60–83%] had 
suppressed viral loads. With this in mind, early access to ART and support to remain on treatment is therefore critical not 
only to improve the health of people with HIV but also to prevent HIV transmission.6 Ethiopia focuses on training and 
upgrading of frontline, low and mid-level health workers that will staff primary health facilities. In line with this, 
appropriate HIV care and ART training, strong follow-up and effective clinical mentorship should continue.8 To ensure 
the consistency and maintain the quality of HIV care and ART services at all levels, knowing determinants of loss to 
follow up is significant. Thus, this study found that rural residence, male sex, no formal education, duration of ART, stage 
III and IV baseline WHO clinical stage of HIV, baseline CD4 count <350cells/mm3, having history of TB co-infection, 
and poor adherence to antiretroviral drugs were associated with loss to follow-up among PLHIV.

Adult clients on first line ART in rural resident were 3.46 times more likely to be lost to follow up to the first line anti-retro 
viral therapy compared to adult ART patients in urban resident. This is in line with research conducted in Arba Minch General 
Hospital, Southern Ethiopia,12 in the Oromia area of Ethiopia,14 Northwest Ethiopia,22 and in Lilongwe, Malawi.23 This 
variance might be as a result of a number of factors, including accessibility and cost of transportation to and from the ART 
clinic, low level of client awareness of treatment, and risk related to the adherence of treatment and societal stigma related to 
a disease HIV/AIDS. Urban residents are more prone to self-referral to other health care facilities and not permanently live in 
the area, relatively. This might contribute to the lower rate of loss to follow-up for this study.

This study identified that males were almost twice as likely to be lost to follow-up with antiretroviral treatment when 
compared with females. This finding is similar to that in Northwest Ethiopia, in Lilongwe, Malawi, and rural Tanzania, 
where men were more likely to be lost to follow-up from ART.12,16,23,24 The proportion LTF was 8.2% at 12 months 
following enrollment, and was higher among women (8.4%) than men (7.1%).25 The possible reason might be due to the 
fact that women tend to get HIV care during and after pregnancy that plays crucial role for ART retention. Meanwhile, 
men are more likely exposed to substance use such as alcohol and khat that hinders them not to follow their ART care.21 

Despite the higher odds of attrition in men, a study conducted in Central Kenya had a proportionately higher number of 

Table 5 (Continued). 

Variable Category Cases Controls COR/CI AOR/CI P Values

Frequency (%) Frequency (%)

Functional Status Good 39(29.3) 256(96.2) 1

Fair 84(63.2) 6(2.3) 1.61(0.18,0.204) 0.203(0.33,1.26) 0.001

Poor 10(7.5) 4(1.5) 5.6(1.34, 23.2) 4.29 (5.33,34.62) 0.01

Clinical WHO stages Stage I & II 37(27.8) 136(51.1) 1

Stage III & IV 96(72.2) 130(48.9) 2.48(1.58,3.88) 2.65 (1.68,4.19) 0.026

TB Co infection Yes 90(67.7) 43(32.3) 3.531(2.27,5.48) 2.82 (1.11, 7.45) 0.036

No 99(37.3) 167(62.8) 1

Base line BMI ≥18 70(52.6) 25(9.4) 3.711(6.28, 8.37) 2.75(1.82, 4.53) 0.043

≤18 63(47.4) 241(90.6) 1

HIV Sero status disclosure No 99(74.4) 127(47.7) 2.66 (1.68, 4.20) 3.28(1.52,13.19) 0.038

Yes 34(25.6) 139(52.3) 1

Notes: P value<0.05. 
Abbreviations: CI, confidence interval; WHO, World Health Organization; BMI, Body Mass Index, COR; Crude odds ratio, AOR; Adjusted Odds Ratio.
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women. Which shows that a greater proportion of men than women were unaware of their HIV infection. Men may 
therefore have presented to HIV clinics with advanced HIV infection.26

Daily workers had a follow-up loss rate that was approximately nine times higher than that of their counter 
responders. Unemployment and lack of a fixed address were mentioned as additional factors in a study conducted in 
the Oromia Region that led to loss of follow-up in ART. Some patients relocated in pursuit of employment to different 
cities, nearby areas, and foreign countries. Some patients lack a fixed residence and are prostitutes who frequently switch 
which hotels they work in, and even move across towns. This may result in a lack of treatment follow-up.14 This may 
also result from a shortage of funds for necessary expenses such as food and transportation. Joblessness or unemployment 
may also represent markers of more advanced illness.21

According to a study conducted in Uganda, clients with low literacy levels could find it challenging to understand text 
messages serving as reminders, as well as a few other information education communications (IEC) products found in 
medical facilities that emphasize the importance of ongoing treatment.11 This is evidenced by this study that no formal 
education is associated with higher risk of lost to follow up. This is because those people who are uneducated may have 
difficulty understanding instructions and may not recognize the importance of ART drug adherence and complications 
related to discontinuation of ART drugs.

According to the study findings, clients with low baseline CD4 counts (350cells/mm3) were five times more likely 
than clients with baseline CD4 counts greater than 350cells/mm3 to lose to follow-up with first-line antiviral treatment. 
Studies conducted in Uganda, Northwest Ethiopia, Oromia, and the University of Gondar Comprehensive Specialized 
Hospital Northwest Ethiopia are analogous to this conclusion.11,12,14,21 Low immunity resulting from a low baseline CD4 
cell count may be the cause, which may encourage the development of opportunistic infections and result in missed 
follow-up appointments.

Participants with poor functional status had a 4.3 times higher chance of being lost to follow-up. A study conducted in 
a comprehensive specialty hospital affiliated with the University of Gondar in Northwest Ethiopia revealed that 
ambulatory clients were at a risk of being lost to follow-up.21 Clients on ART with poor functional status who are 
ambulatory may have more advanced stages of illness, which increases the risk of losing track. The social, economic, and 
financial consequences of their incapacity to work may explain why ambulatory patients are more likely to experience 
LTFU. This could have an impact on hospital stay.

According to this study, PLHIV who had been on ART for at least 40 months and between 80 and 119 months had 
a decreased probability of being lost to follow-up. In Uganda, the cumulative incidence of LTFU increased with duration 
of follow up from 8.9% (95% CI, 8.2–9.6%) at 6 months to 20.2% (95% CI, 19.0–21.4%) at 48 months.11 In Tanzania 
shorter ART duration was linked to loss from follow up.24

When compared to stage I and stage II baseline WHO clinical stages, advanced WHO clinical stages III and IV at the 
time of ART commencement were more likely to develop loss to follow-up with antiretroviral medication which shows 
consistency with studies conducted elsewhere.6,8,11,14,22,24 This may be because the responses of PLHIV to antiretroviral 
treatment may be significantly affected by the high viral load and low CD4 cell count associated with advanced WHO 
clinical stages of HIV illness, which weaken immunity.

Clients with a history of TB co-infection were more likely to be lost to follow-up to antiretroviral treatment when 
compared to patients with no history of TB co-infection. According to research conducted in the Sheka Zone, Ethiopia, and 
sub-Saharan Africa, opportunistic infections, particularly pulmonary tuberculosis, cause ART to be lost to follow-up. This 
could be due to the emergence of tuberculosis while receiving antiretroviral therapy, which has a number of negative effects, 
including pill burden and drug-drug interactions that could result in the failure of first-line therapy and loss to follow-up.27,28

A study conducted in Gonder revealed that underweight patients were found to be at higher risk of LTFU. The 
possible reason as stated by a qualitative study could be many participants who cannot eat regularly, malnourished, drop 
out of care because of believing that “medication without proper food is ineffective or even harmful”.21 Unlikely this 
study found that individuals with a baseline BMI of 18.5 km/m2 and above were more likely to be lost to follow-up. This 
finding is comparable to those of previous studies.23,24,26 Lack of regular access to food, malnutrition, and weight loss 
due to interruption of care may be the causes.
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Compared with their counterparts, clients who did not disclose their HIV/AIDS status had a 3.28 higher likelihood of 
leaving the treatment program. A study conducted in Kongo revealed that patients who did not share their HIV status had 
2.28 times a higher hazard of being LTFU.29 Likely, this is supported by the findings of a study conducted at Karamara 
Hospital in Jigjiga, Eastern Ethiopia that loss to follow-up has also been linked to HIV disclosure.30 Clients may stick to 
their treatment significantly more if they disclose their status because adherence to ART treatment requires extensive 
support and care from various members of the community. Unavailability and incomplete registration of ART follow-up 
cards and ART clinic intake forms were limitations of this study.

Conclusion and Recommendation
This study found that rural residents, male sex, no formal education, duration of ART, stage III and IV baseline WHO 
clinical stage of HIV, baseline CD4 count <350cells/mm3, having history of TB co-infection, and poor adherence to 
antiretroviral drugs were associated with loss to follow-up in this study setting.

Therefore, the hospitals together with concerned bodies should pay more attention to clients on ART with a baseline 
advanced stage of HIV, baseline CD4<350cells/mm3 and TB co-infection. Health care professionals should create 
awareness and provide health education sessions for clients from rural residences and those with malnutrition cases. 
Regular screening of TB co-infection including other prevention and control measures should be strengthened. PLHIV on 
ART should be encouraged on optimal adherence to the medication regardless of their stay on ART. Further follow-up 
studies are required to identify determinants of lost to follow up among PLHIV focusing on multi-centered hospital 
studies.
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