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Background. There has been a rapid scale up of antiretroviral therapy (ART) in Ethiopia since 2005. We aimed to evaluate mortality,
loss to followup, and retention in care at HIV Clinic, University of Gondar Hospital, north-west Ethiopia. Method. A retrospective
patient chart record analysis was performed on adult AIDS patients enrolled in the treatment program starting from 1 March
2005. We performed survival analysis to determine, mortality, loss to followup and retention in care. Results. A total of 3012 AIDS
patients were enrolled in the ART Program between March 2005 and August 2010. At the end of the 66 months of the program
initiation, 61.4% of the patients were retained on treatment, 10.4% died, and 31.4% were lost to followup. Fifty-six percent of the
deaths and 46% of those lost to followup occurred in the first year of treatment. Male gender (adjusted hazard ratio (AHR) was
3.26; 95% CI: 2.19–4.88); CD4 count≤200 cells/µL (AHR 5.02; 95% CI: 2.03–12.39), tuberculosis (AHR 2.91; 95% CI: 2.11–4.02);
bed-ridden functional status (AHR 12.88; 95% CI: 8.19–20.26) were predictors of mortality, whereas only CD4 count <200 cells/µL
(HR = 1.33; 95% CI: (0.95, 1.88) and ambulatory functional status (HR = 1.65; 95% CI: (1.22, 2.23) were significantly associated
with LTF. Conclusion. Loss to followup and mortality in the first year following enrollment remain a challenge for retention of
patients in care. Strengthening patient monitoring can improve patient retention AIDS care.

1. Background

Ethiopia is one of the few countries with the highest number
of people living with HIV/AIDS globally. According to
Ethiopian Demographic and Health Survey (EDHS) 2011,
Federal Ministry of Health (FMOH) and HIV/AIDS Pre-
vention and Control Office (HAPCO) estimated that adult
HIV prevalence was 1.5% of which 73,000 people require
ART 2010 [1]. A fee-based ART program in 2003, and a
free antiretroviral therapy (ART) program in early 2005 was
started [2]. Subsequently, a number of initiatives have been
undertaken to expand the availability of ART in Ethiopia.
Task shifting and decentralization of the service to increasing
numbers of both health centers and hospitals was done since
August 2006 [3].

The provision of antiretroviral treatment has decreased
morbidity and mortality in people living with HIV [3–7].
There have been several enabling factors for rapid scale-up
of ART in resource-limited settings. Despite recent progress
in improving access to ART, limited uptake, poor retention,
and difficulties in accessing care remain a serious concern for
ART programs [3, 4, 8–10].

Treatment discontinuation raises some of the concern
about drug resistance, which incomplete adherence does, and
negates much of the benefit sought by those implementing
treatment programs [11, 12]. Patients with clinical AIDS who
discontinue ART will likely die within a relatively short time
[13]. Long-term retention of patients in treatment programs
has received far less attention perhaps because most large-
scale treatment providers have few resources available to
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track missing patients [4, 10]. As a result, much attention
has focused on patient day-to-day adherence to antiretroviral
medications [10].

There are also concerns regarding high rates of lost to
followup and early mortality in a number of sub-Saharan
African ART programs [14–16]. High rates of attrition from
treatment programs thus pose a serious challenge to program
implementers and constitute an inefficient use of scarce treat-
ment resources [17, 18]. Attrition from these antiretroviral
treatment programs is mainly due to the death and loss to
followup of the patient [4, 8, 19]. There is thus a legitimate
concern that a focus on numbers of people initiated on ART
may compromise quality of care [4].

The feasibility of implementing ART in resource limited
countries has been demonstrated in multiple studies, with
one-year outcomes often comparable to those in developed
countries [4, 5, 19–21]. Little is known about the longer-
term sustainability of such outcomes in such programs. The
aim of this study is, therefore, to describe the ART program
practices and clinical outcome as measured by attrition
(mortality and loss to followup) and retention care at the
University of Gondar (UoG) Hospital, ART Clinic, from
March 2005 to August 2010. Examination of these data helps
to understand the challenges that must be overcome to
ensure the long-term success of treatment services in the
treatment program in Ethiopia.

2. Method

2.1. Study Design and Setting. A retrospective cohort analysis
was conducted at the UoG Hospital, ART Clinic, north-
west Ethiopia. Unpublished report by UoG showed that the
hospital is a leading referral hospital in north-west Ethiopia
serving an estimated of five million people. Summary of
medical records of the hospital showed that as of January,
2012, about 9,019 patients were enrolled at the AIDS care
clinic, out of which 3, 516 adult clients started on ART in the
clinic. As part of the government program, the clinic provides
care and support to people living with HIV free of charge
using the national and WHO guidelines [2, 22]. The ART
clinic has begun using electronic database in 2006 to monitor
the performance of ART program. This database has been
used to provide aggregate data on key indicators. Patients at
the ART clinic are referred by ART clinician to case managers
for adherence and managing ART risk factors. Case managers
are trained high school graduates with modest experience
of community health practice. They are required to conduct
planned outreach activities to trace those lost to follow-up
and onsite community support [23]. After ART initiation,
patients were given monthly review appointments [2].

2.2. Inclusion Criteria and Definitions. All adult, nonpreg-
nant, AIDS patients in the treatment program from March
2005 through August 2010 were eligible. Patients were
excluded if ART initiation or termination date was missing,
and/or if dates were wrongly recorded such as, ART initiation
date after ART termination date. Patients who failed to return
on their designated appointments date were traced by case
managers. Initial tracing was attempted by telephone by the

clinic nurses on the day following the missed appointment.
If this was unsuccessful, case managers were deployed by
their respective addresses. Care was taken not to disclose
HIV status to families or other household members. Patients
who could not be traced and did not subsequently return
to the clinic during the study period were classified as lost
to followup (LTF). Data about death was collected from
patents’ charts. Any death confirmed and recorded in the
patient card on ART was assumed to be related to HIV/AIDS,
unless and otherwise specified. Patients who notified clinic
staff of their intention to transfer to another facility were
given a written referral form and classified as transfer out
(TO). Retention to care was defined as those patients under
the study known to be alive and receiving ART regularly at
UoG Hospital ART Clinic as of August 30, 2010. Attrition
was defined as discontinuation of ART for reasons related to
death or loss to followup. Transfers to another health facility,
when reported, were not regarded as attrition because these
patients who transferred were assumed to be retained in
another facility. However, actual retention to the facility was
considered transfer-outs as the patient were assumed to be
no more a part of the ART program.

2.3. Measurement and Statistical Analysis. Data were
retrieved from patients’ ART card by trained nurses working
in the ART Clinic using uniform data abstraction format
prepared for the study. Whenever relevant information
was missing, the ART database was consulted. Outcome
measures were death, LTF, and retention to care. Length
of followup varied because of different enrollment time.
Observation was censored at the date of LTF or transfer out
or at the end of the study period, 30 August 2010. Time to
death or LTF was censored the date of the last clinic visit.

Mortality and LTF overtime were evaluated by declaring
data at each calendar year, considering time of entry and exit
to determine the contribution of time spent in the cohort.
Every year entry and exit observations were used to calculate
person-time, event counts, and incidence rates at each calen-
dar times. The overall rate was calculated in the same fashion
at the end of the follow-up time. Then mortality and lost to
follow-up rates were calculated by dividing deaths or LTF by
person-year at each calendar time to get incidence rates per
100 person-years of observation.

We estimated time to death and LTF and retention to care
by Kaplan-Meier failure and survival functions, respectively.
To get insight into the shape of the survival function for
each group and give an idea of whether or not the groups
were proportional, we used the Kaplan-Meier curves for all
the categorical predictors. We tested equality across strata to
explore whether or not to include the predictor in the final
model. For the categorical variables, we used the log-rank
test of equality across strata. For the continuous variables, we
used the Cox proportional hazard model with a single con-
tinuous predictor. We considered including the predictor if
the test had a P value of 0.20 or less. For our model building,
we considered the model which included all the predictors
that had a P value of less than 0.20 in the univariate analyses.
Covariates predetermined to be in the univariate analysis
were entered into full multivariable Cox proportional hazard
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Figure 1: Schematic Diagram Showing the ART Program at UoG hospital, AIDS care, from March 2005 to August 2010.

model. The following baseline covariates were entered into
the model: age, gender, marital status, occupation, disclosure
status, type of initial regimen, the presence of tuberculosis,
place of residence, functional status, WHO stage, and CD4
count. Trend overtime was tested by Mantel Haenszel Chi-
square for liner trend.

This study obtained ethical clearance from the Institu-
tional Review Board of the University of Gondar, Ethiopia.
No personal identifiers were declared in the data set prepared
for analysis and in the study report.

3. Result

3.1. Patient Baseline Characteristics. Between March 2005
and August 2010, 3194 patients were initiated on ART, out
of which 3012 were considered in the analysis (Figure 1).
The total follow-up time was 6,386.2 person-years. Socio-
demographic and clinical baseline patient characteristics of
the 3012 AIDS patients who were on ART is presented on
Tables 1 and 2. The median age was 32 years (IQR 27–
40); 55.2% were female, and 45% of the patients were sep-
arated, divorced, or widowed. Majority of the patients were
Christian by religion (92.4%), and came from urban areas
(96.1%). Thirty-five percent and 54% of the patients were
uneducated and unemployed, respectively. When patients
initially presented, 75% disclosed their HIV status to one or
more person they knew. Eligibility for ART was determined
by CD4 count in 55.3%, and both by CD4 and clinically
in 39% of the patients. The median baseline CD4 count
was 120 cells/µL (IQR 63–195). Baseline CD4 count in 42%
of the patients was less than 200 cells/µL. The majority of
the patients (84%) were presented with WHO stages III
and IV. The most common type of initial regimen used
was Stavudine, Lamuvudine, and Neverapine (36%) or
Efaveranze (19%). Twenty-seven percent of the cases were
presented with tuberculosis coinfected with HIV.

Table 1: Baseline Sociodemographic profile of AIDS patients on
ART at University of Gondar Hospital ART program between
March 2005 and August 2010.

Variable Frequency (%)

Gender
Male 1,349 (44.8)
Female 1,663 (55.2)

Age (years)
15–24 330 (11.0)
25–34 1,332 (44.2)
35–44 954 (31.7)
≥45 396 (13.65)

Marital status
Married 1,041 (34.6)
Single 613 (20.4)
Separated, divorced, and widowed 1,358 (45.1)

Religion
Muslim 218 (7.2)
Christian 2,784 (92.4)
Others 10 (0.3)

Education
No education 1,061 (35.2)
Primary 858 (28.5)
Secondary 761 (25.3)
Tertiary 332 (11.0)

Occupation
Employed 1,388 (46.1)
Unemployed 1,624 (53.9)

3.2. Retention of Patients on ART. During 6,386.2 patient-
years of followup, 216 (7.2%) died, 551 (18.4%) LTF, 430
(14.3%) transferred to other health facility, and 1815 (60.3%)
were retained in the program. Survival analysis with Kaplan
Meier estimates of retention into care was 87.5% (95 CI:
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Table 2: Baseline clinical characteristics of AIDS patients on ART at
University of Gondar Hospital ART program, between March 2005
and August 2010.

Variable Frequency (%)

HIV disclosure status

Disclosed 2260 (75.0)

Not disclosed 752 (25.0)
∗Initial ART regimen

d4T-3TC-NVP 1086 (36.1)

d4T-3TC-EFV 559 (18.6)

d4T-3TC-NVP 916 (30.4)

d4T-3TC-EFV 421 (14.0)

Others 30 (1.0)

Initial regimen changed?

yes 1537 (75.5)

no 498 (24.5)

Baseline WHO stage

Stage I 109 (3.6)

Stage II 372 (12.4)

Stage III 1980 (65.7)

Stage iv 551 (18.3)

Baseline functional status

Functional 1928 (64.0)

Ambulatory 766 (25.4)

Bed ridden 318 (10.6)

Tuberculosis present

yes 295 (26.7)

No 810 (73.3)

Baseline CD4 cell count (cells/µL)

<50 586 (19.5)

50–200 682 (22.6)

201–350 1033 (34.3)

>350 711 (23.6)
∗

d4T: Stavudine; 3TC: Lamivudine; NVP: Nevirapine; EFV: Efavirenz; AZT:
Zidouvudine; TDF: Tenofovir disoproxil fumarate.

86.3–88.7) at 6 month, 80.7% (95 CI: 79.2–82.1) at 12
months, 73.8% (95 CI: 72.1–75.5) at 24 months, 69.3% (95
CI: 67.2–71.2) at 48 months, and 61.4% (95 CI: 47.3–72.7) at
the end of the follow-up period (5.5 years). The probability
of surviving 5.5 years was more than 50%. Attrition was
mainly due to LTF (31.4%, 95% CI: 19.5–48.1) followed
by death (10.4%, 95% CI: 9.0–12.1). The majority of the
deaths and lost to follow-ups occurred at 6 and 12 months
of followup. Fifty-six percent of deaths and 46% of lost to
follow-ups occurred in the first year of treatment (Table 3).

3.3. Mortality and LTF Rates. As shown in Table 4, the overall
incidence of mortality and LTF rates were 3.4 per 100 person-
years (95% CI: 3.0–3.9), and 8.4 per 100 person-years (95%
CI: 7.8–9.2), respectively. Mortality and LTF were highest in
the first 3 months, 8.3 per 100 person-years (95% CI: 6.5–
10.7) and 18.7 per 100 person-years (95% CI: 15.8–22.2),
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Figure 2: Trends of mortality, lost to followup, and retention
by calendar year at university of Gondar Hospital ART Program,
between March 2005 and August 2010.

respectively; from ART initiation to 6 months, these rates
were 7.7 per 100 person-years (95% CI: 6.4–9.4) and 18.8 per
100 person-years (95% CI: 16.7–21.4), respectively; between
6 and 12 months after ART initiation, these rates declined to
4.0 per 100 person-years (95% CI: 2.9–5.3) and 12.1 per 100
person-years (95% CI: 10.3–14.4), respectively.

Trend of mortality, LTF and retention in care is presented
in Figure 2 and Table 3. The rate of mortality declined from
3.3 per 100 person-years (95% CI: 1.4–8.0) in 2005 to 0.3 per
100 person-years (95% CI: 0.2, 0.5) in 2010. This decline in
the incidence of mortality was statistically significant (Test
for trend, P < 0.02). Likewise the rate of LTF declined from
12.7 per 100 person-years (95% CI: 8.1, 19.9) in 2005 to 0.41
(95% CI: 0.3–0.6) in 2010 (Test for trend, P < 0.001).

The incidence of mortality for patients with CD4 cell
count <50 cells/µL increased from 7.4 per 100 person-years
(95% CI: 5.9–9.3) from the baseline to 12.9 per 100 person-
years (95% CI: 8.2–20.3) after 24 months of followup.
However, in patients with CD4 cell count >200 cells/µL,
mortality decreased from 2.7 per 100 person-years (95% CI:
2.1–3.4) at the baseline to 2.3 per 100 person-years (95% CI:
1.6–3.0) after 24 months of followup.

Cox proportional hazards model demonstrated that
being male (HR = 3.26; 95% CI: (2.19, 4.88), ambulatory and
bedridden functional status (HR = 2.20; 95% CI: (1.30, 3.70)
and (HR = 12.88; 95% CI: (8.19, 20.26), resp.). CD4 count
<200 cells/µL (HR = 5.02; 95% CI: (2.03, 12.39), and the
presence of HIV-tuberculosis coinfection at ART initiation
(HR = 2.91; 95% CI: (2.11, 4.02) were significantly associated
with mortality. In contrast, CD4 count <200 cells/µL (HR =
1.33; 95% CI: (0.95, 1.88) and ambulatory functional status
(HR = 1.65; 95% CI: (1.22, 2.23) were significantly associated
with LTF. As shown in Figure 3, WHO stages III and IV were
significantly associated with mortality in bivariate analysis
(HR = 2.6 with 95% CI: (1.6, 4.5); when adjusted for
other variables, the direction of the relationship changed
and turned out insignificant, which resulted from the small
number of deaths occurring at WHO stages I and II (Table 5).
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Table 3: Kaplan-Meier estimate of mortality, loss to followup, and retention by baseline characteristics among AIDS patients on ART at
University of Gondar Hospital ART program between March 2005 and August 2010.

Duration of followup n Mortality % (95% CI) LTF % (95% CI) Retention % (95% CI)

6 months 2479 3.7 (3.1–4.5) 9.0 (8.0–10.1) 87.5 (86.3–88.7)

12 months 2089 5.6 (4.8–6.6) 14.4 (13.1–15.8) 80.7 (79.2–82.1)

18 months 1734 7.1 (6.1–8.2) 17.7 (16.3–19.2) 76.4 (74.7–78.0)

24 months 1470 8.1 (7.0–9.3) 19.6 (18.1–21.2) 73.8 (72.1–75.5)

36 months 940 9.1 (7.9–10.4) 21.5 (19.9–23.3) 71.3 (69.4–73.0)

48 months 372 10.2 (8.8–11.6) 22.8 (21.1–24.7) 69.3 (67.2–71.2)

60 months 106 10.4 (9.0–12.1) 23.8 (21.9–25.9) 68.2 (66.0–70.3)

66 months 10 10.4 (9.0–12.1) 31.4 (19.5–48.1) 61.4 (47.3–72.7)

4. Discussion

This study adds to the limited number of researches on ART
outcome assessments from sub-Saharan Africa regarding
concerns related to high rates of LTF, early mortality, and
challenges of retention of AIDS patients in long-term care
[8, 16, 20, 21, 24, 25]. The analysis of 3012 patients initiating
ART in 5.5 years in a referral teaching hospital in north-west
Ethiopia ART Program demonstrated that more than 60% of
patients initiated on ART were retained. LTF was the major
reason for patient exit from the cohort. In addition the study
shows that the majority of the deaths and LTF occurred in the
first 3 months of followup. This study thus provides longer
assessment of AIDS clinic outcomes over those reported from
similar studies, which reported outcomes of up to two years
[4, 15, 19].

Patient retention is a vital measure of the effectiveness of
ART services [26]. Retention in long-term care is complex,
especially in low- and middle-income countries [8, 25, 27].
The findings of this study document the difficulties in retain-
ing patients in care for life-long treatment due to LTF. Patient
retention in care in this program (61.4%) is comparable
to the findings of other sub-Saharan countries [4, 15]. For
example, Assefa et al., in the study of outcomes of the ART
services in the 55 health facilities in Ethiopia, found out that
ART programs in Ethiopia are able to retain on average 68%
(95% CI: 51–85) of their patients in 2 years [4]. Likewise,
a recent systematic review in sub-Saharan Africa ART
programs by Fox and Rosen (2010) demonstrated that these
programs were able to retain about 60% of their patients at
the end of 2 years [8]. The ART program in this hospital,
therefore, has a better picture of the effectiveness of ART
delivery at 5.5 years as compared to previous studies, which
suggested that less than 50% of the patients were retained at a
shorter follow-up time [20, 28]. The probability of surviving
5.5 years is more than 50% and hence the chance of surviving
to the last followup was high. This program, therefore, has
better effectiveness in retention of patients in care after 5.5
years, suggesting a better success, although there is no clear
threshold at which retention in care is considered adequate.

Mortality is one reason for patient attrition in ART
programs. We observed a low overall mortality rate of 3.4
per 100 person-years, comparable to studies done in Africa
[9]. There was also relatively lower death rate of 7.7 per 100

person-years in the first 6 months of ART compared to other
similar ART Clinics [14, 16, 29]. For example, the death rate
observed in Arbaminch hospital in Ethiopia demonstrated an
overall mortality rate of 9.1 per 100 person-years [16]. The
low mortality rates observed in our cohort may, in part, be
due to access to tertiary care level diagnostics and hospital
care. Another possibility is that some of those LTF might have
died. As a program expands, its ability to accurately ascertain
patient deaths deteriorates, and high observed LTF may be
associated with poor mortality ascertainment [14, 30].

Nonetheless, mortality is not regarded as a major reason
for patient attrition in large ART programs in developing
countries. The greater threat to the success of many African
ART program is the observation of high levels of LTF, insofar
as this outcome reflects patients who have truly left care [24].
LTF increases throughout the follow-up period resulting in
decline in retention of care. Rate of LTF of 8.4 per 100
person-years in our cohort is comparable to that observed
in the South Africa studies [9, 16], but relatively higher as
compared to the rate observed in AIDS Clinical Trial Group
(ACTG) analysis, which is 5.1 per 100 person-years of
observation [31]. The size and pace of ART scale-up may
have contributed to the observed LTF. The program has
grown in size dramatically, with our cohort increasing
enrolment about 8-fold from 2005 to 2010. In contrast to
these individuals, patients who are truly LTF are likely to be
nonadherent to treatment and at higher risk of death [31,
32]. In addition, they face increased risk of drug resistance to
ART, undermining the long-term effectiveness of treatment
programs [9, 33].

The finding of this study should be interpreted with
caution and has got a number of limitations. To start with,
death was ascertained by patient record review. Conse-
quently, deaths which occurred at home might have not been
documented in the patient card. This may underestimate
the rate of mortality. Besides, patients’ card was the main
source of information in our study. In the data collection,
however, we learned that some of the data lack accuracy
and completeness. This may underestimate or overestimate
some outcome of interest. Therefore, health care facilities
must ensure the quality of patients’ records. Second, there
were a high number of patients who were LTF or transferred
to another ART site following the country-wide roll-out of
ART in our study. Though we assumed that those transfered
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Figure 3: Kaplan-Meier Estimate of Mortality by baseline characteristics among AIDS patients on ART at University of Gondar Hospital
ART Program, between March 2005 and August 2010.

out were retained in another health facility, our assumption
may not hold true as these patients might not be in care.
The actual retention in our study considering this scenario of
transfer out as a means of attrition reduces retention to the
level of 46%. Besides, some LTF might have died, although

we have little reason to believe these misclassifications would
be anything more than random.

Lastly, the study is institutional based and more than 96%
of the study cohort was from urban residence that might be
able to reach to get the service than the rural people. This may
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Table 5: Cox-proportional Hazard Model of association between
baseline characteristics and death and loss to followup among AIDS
patients on ART at University of Gondar Hospital ART Program,
from March 2005 to August 2010.

Baseline characteristics Outcome death Outcome LTFU

AHR (95% CI) AHR (95% CI)

Gender

Male 3.26 (2.19–4.88) 0.95 (0.72–1.25)

Female 1.00 1.00

WHO stage

Stage I or II 1.00 0.86 (0.53–1.40)

Stage III or IV 0.68 (0.34–1.16) 1.00

CD4 count (cells/µL)

<200 5.02 (2.03–12.39) 1.33 (0.95–1.88)

≥200 1.00

Functional status

Functional 1.00 1.00

Ambulatory 2.20 (1.30–3.70) 1.65 (1.22–2.23)

Bed ridden 12.88 (8.19–20.26) 0.87 (0.52–1.43)

Tuberculosis at ART
initiation

Yes 2.91 (2.11–4.02) 0.88 (0.63–1.22)

No 1.00 1.00

overestimate retention, though residence was not a predictor
for both mortality and LTF in our cohort. As a result, the
generalizability of the study may be limited. Future research
should be targeted to population level and rural areas of the
country.

In conclusion, this study highlights that patient retention
in chronic AIDS care remains a challenge during scalingup
of the program. Though overall mortality rate has declined,
attrition from the program is mainly due to increase in
rates of LTF and early mortality. Close patient monitoring,
particularly soon after the initiation of therapy, is important.
Facilities must set up simple, standardized monitoring sys-
tem to track the numbers of patients starting therapy every
quarter and determine the treatment outcomes. Further
research is needed to better understand the reasons of
early mortality. In addition, future research should also be
directed towards understanding the contextual reasons and
outcomes of patients LTF and transferred to other treatment
facilitates. This may stimulate programmatic improvements
aimed at retention to care. This information could also be
potentially useful in the development of strategies designed
to increase patient followup and long-term retention in
treatment programs.
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