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Introduction: According to the World Health Organization, more than seventeen million
people were accessing ART in 2015 globally. Adherence to effective ART reduced the risk of
transmitting the virus to uninfected persons. The government and other stakeholders’ focus
was high to reduce the rate of loss to follow-up in HIV programs among patients who are
already on ART follow-up, but its incidence rate increases from time to time.

Methods: A retrospective cohort study was conducted among the records enrolled from
1 January 2013 to 30 December 2017 at Public hospitals in Southern Ethiopia. Data
were entered into Epi info V 7 and exported to STATA V 14 for analysis. The Kaplan—
Meier survival curve together with a log rank test was used to estimate the survival
time of the ART attending patients. Variables which had p-value <0.05 in multivariable
analysis using the cox proportional hazard model were declared as statistically
significant.

Results: The incidence rate of loss to follow-up from ART services among adults attending
ART was 6.48 (95% CI:5.67,7.29) per 1000 person months. The cumulative survival prob-
ability at the end of the 10th, 20th, 40th and 60th follow-up month was 0.89 (95%
CIL:0.87,0.91), 0.82 (95% CI:0.79,0.85), 0.78 (95% CI:0.75,0.81) and 0.74 (95%
CI:0.70,0.77), respectively. Distance >5 kilometers (AHR:3.71; 95% CI:2.32,5.95), not
having registered phone number (AHR:2.52; 95% CI:1.76,3.60), not initiating Isoniazid
(AHR:2.15; 95% CI:1.50,3.08), body mass index <18.50kg/m2 (AHR:1.87; 95% CI: 1.18;
2.97) and not having primary caregiver (AHR: 2.59; 95% CI: 1.84, 3.66) were statistically
significant predictors of loss to follow-up.

Conclusion: The time until loss to follow-up was high in the first 20 months of the initiation
of the ART and it declines after 20 months; longer distance between home and hospital, not
having registered phone number, not initiating INH, lower body mass index and not having
primary caregiver were the independent predictors of loss to follow-up from ART services.
Keywords: loss to follow-up, incidence, survival time, predictor, ART

Introduction

Despite the gradual decline in new adult HIV infections from an estimated 13,394
for the year 2016 to 11,613 in 2019 in Ethiopia,' antiretroviral therapy (ART)
increases the life expectancy of HIV (human immunodeficiency virus) infected
individuals through reducing the mortality rate secondary to HIV, but patients’
continuous and regular follow-up is mandatory.” According to the World Health
Organization (WHO), more than seventeen million people were accessing ART in
2015 globally.’
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Effective ART can control the HIV virus and prevent
transmission. A study conducted in 2011 revealed that
adhering to effective ART minimizes the hazard of trans-
mitting HIV to HIV free sexual partners by 96%."
According to the World Health Organization (WHO)
2018 and UNAIDS 2019 global HIV/AIDS epidemic
report, ART had a significant contribution to the fall in
new HIV infections by 37% and HIV/AIDS-related
deathes by 45% correspondingly.”°

Loss to follow-up (LTFU) from ART services is
defined as a patient who had no contact for three conse-
cutive months or longer after the last appointment for
antiretroviral (ARV) refills.” The government and other
stakeholders’ focus was high to reduce the rate of loss to
follow-up in HIV programs among patients who are
already on ART follow-up, but its incidence density rate
ranges from 8.80 to 26.60 per person months.* '

Different studies showed that there was a high magni-
tude of LTFU among patients living with HIV. For exam-
ple, in sub-Saharan Africa LTFU is an estimated 20—
40%,"" in low-income countries the risk of LTFU was
found to be 4.1% in Asia, and 21.8% in western
Africa.'? Besides, the cumulative incidence of LTFU in
Ethiopia was 7.7%, 11.8%, and 16.6% at 6, 12, and 24
months, respectively.'?

Loss to follow-up from ART services has been recog-
nized as an obstacle for attainment of the second 90 in the
Joint United Nations Programme on HIV and AIDS
(UNAIDS) 90-90-90 treatment targets as it affects the
sustainable intake of the treatment. Furthermore, loss to
follow-up affects the performance of the third 90 of the
UNAIDS 90-90-90 target that aims to achieve 90% of
virally suppressed patients on ART. This is due to the
fact that an interruption to ART follow-ups lowers the
success of the treatment and consequently leads to a
decrease in the number of CD4 cells and increases the
number of viral counts.'*

Among programs in HIV/AIDS, loss to follow-up and
mortality are the continuous and dynamic challenges to the
upgrading of HIV treatment and care.” Loss to follow-up
from ART service resulted in severe morbidities and mortal-
ity related to the immunological deficiencies (AIDS) due to
the HIV virus.'? In addition, it increases AIDS related hos-
pitalizations, morbidity and death in resource limited coun-
tries and it is considered as an everyday threat.'®'’

Certain studies indicated that loss to follow-up is related
with certain factors such as age, sex and distance between
home and hospital” among socio-demographic characteristics

and WHO clinical staging,'>'® opportunistic infections

(OIs),19 CD4 cell count,g’zo’21 functional status,lg*20 initiation
of prophylaxis and availability of care givers among clinical
and related characteristics. In Ethiopia, information related to
loss to follow-up from ART services and factors associated
with it is too low. Therefore, this study aims to determine the
time until loss to follow-up, incidence and its predictors
among patients attending ART at public hospitals in
Southern Ethiopia.

Methods
Study Design and Setting

Facility-based retrospective cohort longitudinal study was
conducted at public hospitals in Southern Ethiopia. Jinka
General Hospital, Arba Minch General Hospital, Ottona
Teaching and referral Hospital, Chencha district Hospital
and Sawla General Hospital were randomly selected using
the lottery method. The study was conducted from 1 to 30
March 2018. These hospitals, Jinka District Hospital, Arba
Minch General Hospital, Ottona teaching referral Hospital
and Sawla General Hospital were located 563km, 505km,
378km and 514 km away from Addis Ababa, the capital
city of Ethiopia, respectively. All these hospitals provide
HIV/AIDS interventions, including free diagnosis, treat-
ment and monitoring. Within this study period, there were
a total of 1695 ART attending patients in the hospitals.

Study Populations

All records of adults enrolled on ART at public hospitals in
Southern Ethiopia from 1 January 2013 to 30 December
2017 were the source populations and all selected records
from source populations were study populations. It was an
open cohort study and anyone can enter into the cohort and
exit from the cohort within the time frame. All records of
adults enrolled on ART at public hospitals in Southern
Ethiopia from 1 January 2013 to 30 December 2017
were included and records which did not mention the
ART initiation time, the outcome and recorded death
were excluded from the study. The end point of this
study was either loss to follow-up, transferred to another
institution or follow-up time was completed when the
patient retained on treatment.

Sample Size Determination and

Procedures
Sample size was calculated using the open epi statistical
software based on the assumption: 95% CI, Power: 80,
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Ratio of exposed to non-exposed ratio: 1, proportion of
unexposed with outcome: 19, AHR: 1.61.'° Therefore, the
predetermined sample size was 836. In adding 10% for
incomplete records, the total sample size for the study was
920. Sample size was allocated to each hospital propor-
tionally based on the number of adult ART attending
patients. Simple random sampling technique was used to
recruit predetermined sample size by using the registra-
tion/card number of the clients enrolled. Computer gener-
ated random numbers were used to select the records of
the study participant within each consecutive year.

Study Variables

The dependent variable was time until loss to follow-up
from ART services and the independent variables were
age, sex, marital status, educational status, religious status,
residence, occupational status, habit of alcohol intake,
habit of cigarette smoking, distance between home and
hospital, registered phone number, WHO clinical stage,
functional status, most recent CD4 cell count, most recent
viral load, occurrence of opportunistic infections (Ols),
disclosure status, active tuberculosis (TB), length of fol-
low-up, partner HIV status, Isoniazid (INH) initiation,
Cotrimoxazole preventive therapy (CPT) initiation, body
mass index (BMI), availability of primary care giver and
adherence on ART.

Data Collection Tool and Procedures

The data extraction tools were prepared in English which
include socio-demographic characteristics and clinical
related information. The data was collected by ten
researchers and supervised by five researchers who were
trained on comprehensive HIV care to ensure the quality
of data. For data collection, patient’s medical records and
ART electronic databases were used.

Data Quality Assurance

Data quality was assured by caring out careful design of
data extraction formats and by giving adequate training
and follow-up for data collectors and supervisors.
Intensive supervision was done by supervisors during the
whole period of data collection. The investigators also
made random cross checks for their completeness, accu-
racy, and consistency at the end of each day and corrective
measures were undertaken with all the research team
members. Sensitivity analysis was conducted, which
was 79%.

Data Processing and Analysis

After checking the data for completeness and consistency,
it was entered into EPI info version 7 and then exported to
STATA version 14 for cleaning, coding and analysis.
Descriptive statistics were carried out and summarized
using tables and graphs. Incidence density rate was deter-
mined by using person time of follow-up as a denominator
for the entire cohort and for groups classified based on
socio-demographic and clinical characteristics. Kaplan—
Meier survival curve was used for analysis of probabilities
of loss to follow-up. Log rank test was used to compare
survival curves between the different categories of the
explanatory variables.

Both bivariate and multivariable Cox proportional
hazard models were used to identify the predictors of
time until loss to follow-up from ART services among
adults on ART. CHR, AHR and 95% CI were calculated
using Cox proportional hazard model. Variables which had
a p-value less than 0.05 in the multivariable Cox propor-
tional hazard model were considered statistically signifi-
cant predictors of loss to follow-up.

Ethical Consideration
Ethical obtained from Arba Minch
University, College of Medicine and Health Sciences ethi-

clearance was

cal review board. In addition, permission letters were
obtained from the Arba Minch University and South
and People’s Regional State
(SNNPR) health bureau and the corresponding hospitals.
Appropriate measures were applied to ensure the confiden-

Nations Nationalities

tiality of the data. In addition, this study was conducted in
accordance with the Declaration of Helsinki.

Results

In this study a total of 920 patient records were reviewed,
with a response rate of 100%. The minimum and max-
imum age of the respondents was 18 and 62 years with the
mean of 31.75(x9.91) years. Majority of the respondents
(53.70%) were in the less than 30 years old age category
and nearly one fourth (24.90%) were categorized under the
age category 31-39 years old; but among the lost from
ART follow-up, nearly one fifth (19.30%) and one fourth
(25.50%) were under the age category of 31-39 and 40
years and above, respectively. Among the reviewed
records, 362 (39.35%) were males and among the lost,
nearly half (50.50%) were males. Regarding the marital
status of the respondents, 150 (6.30%) were single and the
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remaining 615 (66.80%), 80 (8.70%) and 75 (8.20%) were
married, divorced and widowed, respectively; among the
lost from the care, more than half (54.20%) were married.

Among the reviewed records, 146 (15.90%) had no
formal education while the least (13.80%) studied college
and above. Among ART patients who were lost from the
care, the majority of them (36.50%) studied secondary
studies. In considering religious status of the respondents,
349 (37.90%), 95 (10.30%) and 430 (46.70%) were
Orthodox, Muslim and Protestants, respectively, while
among the lost from the care, nearly half (47.90%) were
Orthodox religion followers. Three hundred twenty seven
(35.50%) of the respondents were rural residents and
among the lost from ART service, 119 (62.00%) of them
were rural residents.

Around one fifth (20.80%) of the respondents were
government employees while housewives, daily laborers,
private employees and merchants accounted for 275
(29.90%), 117 (12.70%), 87 (9.50%) and 121 (13.20%),
respectively. Nearly one fifth (18.80%) of the lost from

follow-up were government employees. Among ART care
attendants, 380 (41.30%) had more than five kilometers
between their home and the health facility and from them,
159 (82.80%) were lost from the service. Nearly one tenth
(10.40%) of the respondents had a habit of alcohol intake
and 24 (2.60%) of the respondents had a habit of cigarette
smoking. Among the respondents lost from follow-up, 51
(26.60%) and 18 (9.40%) had a habit of alcohol intake and
cigarette smoking, respectively (Table 1).

Clinical and Related Characteristics

Nearly one fourth (23.50%) of the respondents were cate-
gorized under WHO clinical stage I while 436 (47.40%)
and 268 (29.10%) were categorized under WHO clinical
stage II and III, respectively. In addition, among the lost
from ART services, 44 (22.90%), 66 (34.40%) and 82
(42.70%) of the patients were categorized under WHO
clinical stage I, II and III, respectively. In considering
functional status, more than three fourths (78.90%) of the
respondents were working, 136 (14.80%) were ambulatory

Table | Socio-Demographic Characteristics of ART Attending Patients at Public Health Facilities of Southern

Ethiopia, 2018
Variables Categories Status
Loss to Follow-Up Censored
Sex Male 97 (50.50%) 265 (36.40%)
Female 95 (49.50%) 463 (63.60%)
Marital status Single 65 (33.90%) 85 (11.70%)
Married 104 (54.20%) 511 (70.20%)
Divorce 7 (3.60%) 73 (10.00%)
Widowed 16 (8.30%) 59 (8.10%)
Educational status No formal education 29 (15.10%) 117 (16.10%)
Primary (1-8) 64 (33.30%) 294(40.40%)

Secondary (9-12)

College and above

70 (36.50%) 219 (30.10%)

Orthodox

Muslim

Religious status

Protestant
Others

29 (15.10%) 98 (13.50%)
92 (47.90%) 257 (35.30%)
13 (6.80%) 82 (11.30%)
82 (42.70%) 348 (47.80%)
5 (2.60%) 41 (5.60%)

Occupational status

Government employee

36 (18.80%) 155 (21.30%)

House wife 29 (15.10%) 246 (33.80%)
Daily laborer 31 (16.10%) 86 (11.80%)
Private employee 45 (23.40%) 42 (5.80%)
Merchant 28 (14.60%) 93 (12.80%)
Others 23 (12.00%) 106 (14.60%)
Registered phone number Yes 63 (32.80%) 623 (85.60%)
No 129 (67.20%) 105 (14.40%)
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and 58 (6.30%) were bed ridden. More than one thirds
(35.30%) of the respondents had a most recent CD4 count
less than 200, among them, 74 (38.50%) were lost from
ART treatment.

In considering recent viral load of the participants, 727
(79.00%), 51 (5.50%) and 46 (5.00%) had less than 200,
200-1000 and more than 1000 and the remaining 96
(10.40%) of the participants did not have registered viral
load. Among the losses from ART services, more than two
thirds (68.20%) had less than 200 viral load while 15
(7.80%) and 25 (13.00%) had 200-1000 and more than
1000, respectively. The remaining 10.90% from the loss
did not have recorded viral load.

Among the respondents, 145 (15.80%) had faced at
least one recorded opportunistic infections and of them,
63 (32.80%) were lost from ART services. Specific to the
total durations under ART, one fourth (25.50%) attended
for a duration of 12-23 months while the remaining 146
(15.90%) and 539 (58.60%) attended for less than 12
months and for more than 24 months, respectively. Most
of the respondents (55.70%) lost from ART were before 12
months of initiation of follow-up. Around two thirds
(63.50%) of the respondents initiated INH prophylaxis
and among them, 56 (29.20%) were lost from follow-up.

Specific to this study, 171 (18.60%) of the respon-
dents had BMI less than 18.5kg/m? while 647 (70.30%)

had between 18-24.9 kg/m” and the remaining 11.10%
had more than 25 kg/m®. Most of the lost from ART
service (45.80%) had BMI between 18 and 24.9 kg/mz.
In considering the ART initiation period, most (32.40%)
were initiated in 2013 while 192 (20.90%), 177
(19.20%), 151 (16.40%) and 102 (11.10%) were
initiated in 2014, 2015, 2016 and 2017, respectively.
More than three fourths (85.90%) of the participants
had a primary care giver and among them, 56.30%
were lost from ART services.

In this study, nearly two thirds of the respondents
disclosed themselves, among them, 467 (63.50%) of
them were lost from ART services. Regarding partners’
HIV status, 134 (14.60%) of the respondent’s partners
were HIV positive, among them, 34 (17.70%) were lost
from ART service. More than half (51.20%) of the
respondents developed active TB and more than half
(52.10%) of those who developed active TB were lost
from ART service. In considering the initiation of CPT,
774 (84.10%) of the ART attending patients initiated CPT
and of them who initiated CPT, 159 (82.80%) were lost to
follow-up from ART services. More than two thirds
(68.40%) of the respondents adherence to ART was
good and more than one fourth (27.10%) of those who
were fair/poor in adherence were lost from ART services
(Table 2).

Table 2 Clinical Characteristics of ART Attending Patients at Public Hospitals in Southern Ethiopia, 2018

Variables Category Status
Loss to Follow-Up Censored
Functional status Working 114 (59.40%) 612 (84.10%)
Ambulatory 58 (30.20%) 78 (10.70%)
Bed ridden 20 (10.40%) 38 (5.20%)

Most recent CD4 cell count

Less than 200
200-500
More than 500

74 (38.50%)
88 (45.80%)
30 (15.60%)

251 (34.50%)
289 (39.70%)
188 (25.80%)

Duration of stay under ART (in month)

Less than 12 107 (55.70%) 39 (5.40%)
12-23 70 (36.50%) 165 (22.70%)
224 15 (7.80%) 524 (72.00%)

Body mass index (kg/m?)

Less than 18.5
18-24.9

75 (39.10%)
88 (45.80%)

96 (13.20%)
559 (76.80%)

225 29 (15.10%) 73 (10.00%)

ART initiation year 2013 45 (23.40%) 253 (34.80%)
2014 40 (20.80%) 152 (20.90%)
2015 35 (18.20%) 142 (19.50%)
2016 42 (21.90%) 109 (15.00%)
2017 30 (15.60%) 72 (9.90%)
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Incidence of Loss to Follow-Up

The study participants were followed for a total of 29,623
months with a median of 33 months (IQR: 16-49). Among
the respondents, a total of 192 HIV infected patients were lost
to follow-up from ART services. Among them, 125 (65.10%)
were lost to follow-up within the first 12 months of the
initiation of the treatment. Nearly one fifth of the lost from
ART (19.26%) and 18 (9.38%) were lost at the second 12
months and third 12 months of the initiation of ART follow-
up, respectively. The remaining were lost at the fourth and
the last 12 months, both time frames accounted for 3.13%
equally. Therefore, the incidence density rate of loss to fol-
low-up from ART services among ART attending patients
was 6.48 (95% CI: 5.67, 7.29) per 1000 person months.

Time until Loss to Follow-Up Among
ART Attending Patients

In this study, the minimum and the maximum follow-up
period was two months and sixty months, respectively.
The cumulative survival probability at the end of the
10th month was 0.89 (95% CI: 0.87, 0.91) while it was
0.82 (95% CI: 0.79, 0.85) and 0.80 (95% CI: 0.77, 0.83) at
the 20th and 30th follow-up month, respectively. In addi-
tion, the cumulative survival probability at the 40th, 50th
and 60th follow-up month was 0.78 (95% CI: 0.75, 0.81),
0.77 (95% CI: 0.74, 0.79) and 0.74 (95% CI: 0.70, 0.77),
respectively (Figure 1).

Log Rank Estimate of the Variables
In determining the log rank estimate of the loss to follow-
up among variables, both socio demographic and clinical

Kaplan-Meier survival estimate

S~

0.50 0.75 1.00
L L L

0.25
L

0.00
1

T T T T
0 20 40 60
Time to loss to follow up (in month)

Figure | The Kaplan—Meier estimate of loss to follow-up among patients attending
ART at public hospitals in Southern Ethiopia, 2018.

characteristics were analyzed. Among the socio demo-
graphic variables, residence, distance between home and
the health facility and having registered phone numbers
had p value less than 0.05. Among the clinical character-
istics, WHO clinical staging, functional status, most recent
CD4 cell count, initiation of INH as a prophylaxis, body
mass index and availability of primary caregiver were
variables which had p value less than 0.05 (Table 3).

Survival Time Difference Among the

Covariates of Variables

The cumulative survival probability of ART attending
patients who had distance less than five kilometers
between their home and the hospital at the 10th, 20th,
40th and 60th follow-up month was 0.96 (95% CI: 0.94,
0.97), 0.94 (95% CI: 0.92, 0.96), 0.93 (95% CI: 0.90, 0.95)
and 0.93 (95% CI: 0.90, 0.95), respectively while it was
0.79 (95% CI: 0.75, 0.83), 0.66 (95% CI: 0.61, 0.71), 0.58

Table 3 The Log Rank Estimate of Variables Among ART
Attending Patients in Public Hospitals in Southern Ethiopia, 2018

Variables Log Rank Estimate of

the Variables

x?2 P-value
Age (in years) 2.41 0.261
Sex 1.35 0.32
Marital status 6.17 0.16
Educational status 4.29 0.23
Religious status 1.14 0.086
Residence 66.11 0.0001
Occupational status 8.03 0.083
Habit of alcohol intake 7.10 0.103
Habit of cigarette smoking 5.30 0.091
Distance between home and hospital | 163.75 0.0001
Registered phone number 241.84 0.0001
WHO clinical staging 25.90 0.0001
Functional status 52.88 0.0001
Most recent CD4 cell count 8.47 0.01
Most recent viral load 3.76 0.137
Opportunistic infections occurrence | 2.49 0.337
Disclosure status 491 0.092
Presence of active TB 5.18 0.081
Duration under ART(in month) 7.24 0.102
Partner HIV status 2.83 0.692
INH initiation 124.18 0.0001
CPT initiation 1.24 0.871
BMI 104.87 0.0001
ART initiation time 9.70 0.281
Availability of primary care giver 207.25 0.0001
Adherence on ART 6.21 0.431
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(95% CI: 0.53, 0.63) and 0.50 (95% CI: 0.44, 0.56) in
similar time periods, respectively, among those ART
attending adults who had distance more than five
kilometers.

Similarly; the cumulative survival probability among
the cohort of adult ART attending patients who have a
registered phone number was 0.96 (95% CI: 0.94, 0.97),
0.91 (95% CI: 0.89, 0.94), 0.90 (95% CI: 0.87, 0.92) and
0.89 (95% CI: 0.86, 0.91) at the 10th, 20th, 40th and 60th
follow-up months respectively while it was 0.69 (95% CI:
0.62, 0.75), 0.55 (95% CI: 0.48, 0.61), 0.37 (95% CI: 0.30,
0.45) at the 10™, 20™ and 58™ month, respectively, among
those adults under ART who did not have a registered
phone number in their follow-up record (Table 4).

The cumulative survival probability among the cohort
of ART attending patients who initiate INH was 0.96 (95%
CI: 0.94, 0.97) at the 10th follow-up month and 0.91 (95%

Table 4 The Estimated Survival Time of ART Attending Patients
Over Specific Covariate of Variables at Public Hospitals in
Southern Ethiopia, 2018

Variables Category Mean Survival
Time(95% CI)
Residence Rural 42.02 (39.41, 44.63)
Urban 53.57 (52.18, 54.95)

Less than 5 km
More than 5

Distance between home 56.69 (55.60, 57.79)

and hospital 39.47 (37.00, 41.94)

km

Registered phone number | Yes 55.25 (54.13, 56.37)
No 32.29 (29.17, 35.39)

WHO clinical staging | 49.68 (46.95, 52.39)
I 52.26 (50.53, 53.99)

& 1Iv 43.45 (40.64, 46.26)
Functional status Working 51.74 (50.35, 53.14)
Ambulatory 38.47 (34.27, 42.67)
Bed ridden 46.16 (40.98, 51.35)
Most recent CD4 cell <200 47.73 (45.27, 50.18)
count 200-500 48.25 (46.08, 50.42)
>500 51.66 (49.56, 53.76)
INH initiation Yes 55.08 (53.84, 56.32)
No 39.67 (37.02, 42.31)
BMI (kg/m?) <185 32.17 (28.70, 35.65)
18-24.9 52.94 (51.56, 54.32)
225 47.29 (43.26, 51.33)
Availability of primary Yes 52.81 (51.56, 54.07)
care giver No 28.66 (24.78, 32.54)

CI: 0.88, 0.93) at the 20th follow-up month. In addition, it
was 0.91 (95% CI: 0.88, 0.93) and 0.86 (95% CI: 0.81,
0.89) at the 40th and 60th follow-up month, respectively,
while it was 0.78 (95% CI: 0.73, 0.82), 0.68 (95% CI:
0.62, 0.73), 0.57 (95% CI: 0.51, 0.63) and 0.54 (95% CI:
0.48, 0.59) at the 10th, 20th, 40th and 60th month, respec-
tively, among those patients who did not initiate INH.

Similarly, the cumulative survival probability among
adult ART attending patients who have a primary care
giver was 0.92 (95% CI: 0.90, 0.94), 0.87 (95% CI: 0.85,
0.89), 0.85 (95% CI: 0.82, 0.87) and 0.85 (95% CI: 0.82,
0.87) at the 10th, 20th, 40th and 60th follow-up month,
respectively, while it was 0.69 (0.59, 0.76), and 0.52 (95%
CI: 0.42, 0.60) at the 10th and 20th follow-up month,
respectively, among those ART attending adults who did
not have a primary caregiver (Figures 2 and 3).

Predictor of Loss to Follow-Up

In this study, residence, distance between home and health
facility, having a registered phone number on follow-up
record, functional status, most recent CD4 cell count, initia-
tion of INH as a prophylaxis and availability of primary care
takers were candidates for multivariable cox proportional
hazard model in considering p-value less than 0.05 as a cutoff
point and WHO clinical staging in considering biological
plausibility and previous studies (which had a p-value of
0.09 in bivariate cox proportional hazard model).

ART attending patients who had more than five kilo-
meters distance between their home and the health facility
had three times higher risk of loss to follow-up as com-
pared with the counterparts who had less than five kilo-
meters (AHR: 3.71; 95% CI: 2.32, 5.95). The risk of loss

Kaplan-Meier survival estimates of INH initiation
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Figure 2 The Kaplan—Meier survival estimate of INH initiation among patients
attending ART at public hospitals in Southern Ethiopia, 2018.
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Figure 3 The Kaplan—Meier survival estimate of availability of care giver among
patients attending ART at public hospitals in Southern Ethiopia, 2018.

to follow-up from treatment among ART attending patients
who did not have registered phone numbers in their fol-
low-up record was two times higher as compared with
those who had registered phone numbers (AHR: 2.52;
95% CI: 1.76, 3.60).

The risk of loss to follow-up among ART attending
patients who had BMI less than 18.5 was two times higher
as compared with those who had more than 25 and above
(AHR: 1.87; 95% CI: 1.18, 2.97). ART patients who did
not initiate INH as a prophylaxis had two times higher risk
of loss to follow-up from treatment as compared with the
counterparts who initiated INH as a prophylaxis (AHR:
2.15; 95% CI: 1.50, 3.08). The risk of loss to follow-up
among ART attending patients who did not have a primary
caregiver was two times higher as compared with the
counterparts who have a primary caregiver (AHR: 2.59;
95% CI: 1.84, 3.66) (Table 5).

Discussion

This study assesses the survival time and predictors of loss
to follow-up from ART services at public hospitals in
Ethiopia and finally distance between home and hospital,
having registered phone number, INH initiation, body
mass index and availability of primary caregivers were

statistically significant predictors of loss to follow-up.

Table 5 Predictors of Loss to Follow-Up Among Patients Attending ART at Public Hospitals in Southern Ethiopia, 2018

Variables Category Loss to Follow-Up | Censored | CHR(95% CI) AHR(95% CI)
Residence Rural 119 208 3.12 (2.33,4.18) | 0.91 (0.62, 133)
Urban 73 520 | |
Distance between home and hospital (km) | Less than 5 33 507 | |
More than 5 | 159 221 7.81 (5.37, 11.36) | 3.71 (2.32, 5.95)*
Registered phone number Yes 63 623 | |
No 129 105 4.55 (5.59, 10.22) | 2.52 (1.76, 3.60)*
WHO clinical stage | 44 172 | |
Il 66 370 0.75 (0.51, 1.09) | 0.64 (0.42, 1.97)
I &IV 82 186 1.67 (1.16,2.42) | 0.84 (0.52, 1.35)
Functional status Working 114 612 | |
Ambulatory | 58 78 2.98 (2.17, 4.09) 1.23 (0.79, 1.89)
Bedridden 20 38 2.02 (1.26,3.25) | 0.97 (0.58, 1.63)
Most recent CD4 cell count <200 74 251 1.22 (0.99, 1.50) 1.58 (0.83, 2.45)
200-500 88 289 1.19 (0.98, 1.46) 1.53 (0.96, 2.44)
>500 30 188 | |
INH initiation Yes 56 528 | |
No 136 200 4.89 (3.59, 6.69) 2.15 (1.50, 3.08)*
BMI (kg/m?) <185 75 96 2.13 (1.73, 2.62) 1.87 (1.18, 2.97)*
18-24.9 88 559 0.48 (0.39, 0.58) | 0.96 (0.61, 1.52)
225 29 73 | |
Availability of primary care giver Yes 108 682 | |
No 84 46 6.19 (4.66, 8.25) 2.59 (1.84, 3.66)*

Note: *Indicates which have p-value <0.05 in multivariable cox proportional hazard model.
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The incidence density rate of loss to follow-up from
ART services among ART attending patients was 6.48
(95% CI: 5.67, 7.29) per 1000 person months. This study
finding was less than the study conducted at Pawi General
Hospital and South western Uganda which was 11.60 and
26.70 per 100 person months, respectively.*** In addition,
this incidence rate is less than the study conducted at
Gonder comprehensive specialized hospital, Mizan-Aman
General Hospital and Karamara General Hospital at Jigjiga
town, which was 12.26, 8.80 and 26.60 per 1000 person
months, respectively.® ' The observed difference between
the studies might be due to the time variation between the
studies. Recent studies reflect the implementation of dif-
ferent stakeholders strategies. In addition, it might be due
to the difference in the socio demographic character of the
study participants.

Shorter distance between the home and hospital was
associated with the loss to follow-up from ART services.
ART attending patients who had more than five kilometers
distance between their home and the health facility had a
three times higher risk of loss to follow-up as compared
with their counterparts who had less than five kilometers
(AHR: 3.71; 95% CI: 2.32, 5.95). This study finding was
inconsistent with studies conducted in global northern
countries.”” In addition, this study finding was similar
with the study conducted at Neno district, Malawi, which
revealed that those who had long distance have 1.68 times
higher risk of loss to follow-up.*®

Among nationwide studies, this study finding was
similar with the study conducted at Benishangul Gumuz
Regional State, Western Ethiopia.?” This might be due to
those individuals who are residing far from the health
facility becoming bored with the walks at each schedule.
In addition, lack of transportation, individual financial
resources for the transport become factors which contri-
bute to the loss to follow-up.?®

Registration of the phone number of the patient or the
caregiver becomes one of the predictors which reduce the
risk of loss to follow-up among patients attending ART. In
line with the study conducted at Pawi Hospital, North
West Ethiopia,®® this study finding revealed that the risk
of loss to follow-up from treatment among ART attending
patients who had not registered a phone number in their
follow-up record was two times higher as compared with
those who had registered a phone number (AHR: 2.52;
95% CI: 1.76, 3.60).

This might possibly be due to the successful tracing of
patients using their cell phone. Therefore, increasing

access to telephone contact became an effective tracing
and follow-up strategy for patients under ART. However,
this study finding was inconsistent with the study con-
ducted in South Africa, but in these studies there was
expected variability having a wide confidence interval
(95% CI: 1.50, 47.70).%%3!

Consistent with the study conducted at North West
Ethiopia, Nigeria and rural South Western Uganda,**>*
this study indicated that the risk of lost to follow-up
among ART attending patients who had BMI less than
18.5kg/m? was two times higher as compared with those
who had more than 25 and above (AHR: 1.87; 95% CI:
1.18, 2.97). This might be due to the treatment failure
secondary to the compromised immune system.*” In addi-
tion, it might be related to the effects of HIV because it
highly affects the nutritional status and is related to the
occurrence of poor appetite, impaired nutritional absorp-
tion, increased basal metabolic rate and occurrence of
opportunistic infections.>>*® Therefore, such potential
health problems can lead the patient to loss from the
ART follow-up.

Initiation of Isoniazid preventive therapy had a preven-
tive effect to loss to follow-up. Consistent with the study
Gonder
Comprehensive Specialized Hospital and Mizan-Aman

conducted at Pawi General Hospital,
General Hospital,**'> ART patients who did not initiate
INH as a prophylaxis had two times higher risk of loss to
follow-up from treatment as compared with the counter-
parts who initiate INH as a prophylaxis (AHR: 2.15; 95%
CI: 1.50, 3.08). This study finding was inconsistent with
the study conducted in South Africa.’’

Isoniazid preventive therapy reduces the overall risk of
TB in HIV infected individuals by 35%.*® When INH is
combined with ART, there is a multiplicative protective
effect>**' In addition, the research support that INH
provision should be supported by regular adherence sup-
port and monitoring, ideally accompanied by pyridoxine to
reduce the risk of asymptomatic peripheral neuropathy.
Therefore, INH initiation will prevent loss to follow-up
in controlling the occurrence of TB among ART attending
adults.

The risk of loss to follow-up among ART attending
patients who did not have a primary care giver was two
times higher as compared with the counterparts who have
a primary care giver (AHR: 2.59; 95% CI: 1.84, 3.66).
This study finding was similar with the study conducted in
South Africa.*? This might be due to family support,
which means families may have greater emotional support
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that offered by family greater than from clinic staff in
providing opportunity for others to provide reassurance
to the individual that it clinic attendance is not yet enough.

Limitations of the Study

As a limitation, this study did not consider some essential
predictors like liver, and renal function tests, since it was
conducted using secondary data that have missing records.
In addition to the above, it might lead to underestimating
the incidence rate of loss to follow-up owing to record
problems.

Conclusion

The incidence density rate in Southern Ethiopia is lower as
compared with other studies. The time until loss to follow-
up from treatment was high in the first 20 months of the
initiation of the ART follow-up and it declines after 20
months; having longer distance between home and hospi-
tal, not having registered a phone number of the patient or
the relatives, unable to initiate INH, lower body mass
index and did not have a primary care giver were the
independent predictors of loss to follow-up from ART
services. Furthermore, phone number registration and initi-
ating INH should be encouraged through the hospitals and
patients should feed balanced diet to have adequate body
mass index.
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