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Abstract

Background: Antiretroviral treatment (ART) has been shown to enhance the survival of people living with HIV
worldwide. In Ethiopia, the number of ART users has increased from 47,422 in 2005 to 703,516 in 2017; yet, early
mortality of patients has presented challenges to the success of the ART program. Because of gender roles, it is
assumed that females are at risk of dying earlier after the start of the medications. Hence, this study aimed to assess
the sex difference in the survival status among the ART users.

Methods: A retrospective cohort study was conducted in March 2017 among sample of 687 ART users registered
from 2010 to 2015. Data were extracted from patient records by using a structured checklist. The extracted data
were analyzed by STATA version 13. Survival analysis and Cox regression were used to determine survival status and
identify associated factors.

Results: Among 685 reviewed records of ART users, 20 males and 64 females died in the 5 years period of ART
initiation. This makes the overall 5 years survival rate of 84.23%. Females had lower survival probability (80.10%) as
compared to males (91.18%) (Adjusted Hazard Ratio (AHR) = 1.79; 95% CI: 1.04, 3.06). Divorced individuals as
compared to married (AHR = 2.09; 95% CI: 1.10, 3.97), individuals with less education (AHR = 2.54 95% CI: 1.29, 4.98)
or those who attended only primary education (AHR = 2.07; 95% CI: 1.18, 3.65) as compared to those who attended
secondary or above had low survival probability. Those who never disclosed their HIV status (AHR = 3.62; 95% CI:
1.25, 10.46) as compared to disclosed, bedridden individuals as compared to normal functional status (AHR = 2.7;
95% CI: 1.24, 5.89) and those who had tuberculosis (TB)-co infection (AHR = 2.60; 1.48, 4.45) had lower rates of
survival.

Conclusion: Females were at higher risk of dying within 5 years of ART initiation as compared to males. Hence,
intervention to further reduce mortality should take sex differences into account. Behavioral interventions and HIV
counseling service should also be strengthened to improve rate of disclosure and functional status as well as
reduce TB co-infections.
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Background
Antiretroviral treatment (ART) has been shown to en-
hance the survival of people living with HIV (PLWHIV)
worldwide. The goal of ART initiation has also expanded
to include not only prevention of Acquired Immuno De-
ficiency Syndrome (AIDS)-related morbidity and mortal-
ity but also prevention of HIV transmission. However,
despite the ongoing ART scale up, HIV transmission
and AIDS-related mortality remain high in many parts
of the world [1].
Globally, in 2017, about 21.7 million PLWHIV were

accessing ART and of all adults living with HIV, 59%
were accessing ART. Similarly, over the past decade,
ART programs have been scaled up dramatically in the
sub Saharan region and the number of ART users has
increased dramatically from about 100,000 in 2004 to
15.4 million in 2017, making the ART coverage of 60%
[2] However, the existing evidences show that the sur-
vival probability in this region is shorter [3, 4]. For in-
stance in 2013, the estimated 1 year and 5 years survival
of ART users in this region was about 87% (95% CI: 72,
94%) and 70% (95% CI: 36, 86%), respectively [4].
Ethiopia launched its ART initiative in 2003 based on a

subsidized fee based approach. With the assistance of glo-
bal and national programs, ART became available free of
charge in 2005. As a result, there has been a continuous
increase in the number of PLWHIV accessing life-saving
ART from about 47,422 in 2005, 535,069 in 2015 to about
703,516 in 2017. As a result the ART coverage increased
from 53% in 2015 to 71% in 2017 [5]. However, lost to fol-
low up and early mortality remain significant challenges
for the success of the national ART program [6–8]. In
2014, ART services were available in 1047 health facilities
in Ethiopia and ART coverage for adults of 15 years and
above reached 79.6% in same period [9]. In 2013, about
70.3% of individuals who ever started ART were on treat-
ment indicating challenges of adherence [10].
The possible difference in disease spectrum and progno-

sis of HIV infection in men and women is a major con-
cern with conflicting reports about the effect of sex-
related differences on mortality. The progression rates
might differ between women and men because of bio-
logical and socioeconomic factors [11]. It is assumed that
females appear not to access HIV services as often as
males and also have worse treatment outcomes, including
mortality, because they have less time to keep HIV out-
patient appointments due to family commitments, or so-
cioeconomic circumstances [12]. Existing data in Ethiopia
also show that the proportion of males enrolled in ART
programs is lower than females [13].
Mortality is one of the main reasons for PLWHIV’s at-

trition from ART programs. Mortality rates also vary
based on sex difference. According to a study conducted
in Tikur Anbesa Specialized Hospital, Ethiopia, female

ART users had about two times higher rates of dying as
compared to males [14]. In contrast, a study done in
Goba hospital, Ethiopia, revealed that males had three
times higher rate of dying within 5 years of ART initi-
ation as compared to females [15].
Despite the availability of a large body of research evi-

dence that addresses issues around HIV/AIDS treatment
in Ethiopia, the level of understanding about survival sta-
tus and differences based on sex as a result of HIV infec-
tion is low and inconsistent across studies. In the country,
the survival probability of ART users is low and early mor-
tality as a result of HIV/AIDS remains a major public
health problem. Thus, improving understanding around
survival status of males versus females is critical for pro-
gress towards reducing mortality and attaining universal
health for all stated under the Sustainable Development
Goal (SDG)-3, particularly target 3.7 which aims at ensur-
ing universal access to sexual and reproductive health care
service. To realize this, it is crucial to estimate mortality
rates and identify predictors that affect the survival rate of
ART users with a particular emphasis on sex difference.

Methods
Study area, period and design
This study was conducted in Yirgalem General Hospital in
March 2017, using a retrospective cohort study design from
ART users’ data from September 2010 to August 2015. Yir-
galem Hospital is one of the oldest hospitals found in South
Nations and Nationalities People’s Region (SRRPR) of
Ethiopia, located in Yirgalem Town at 45 km south of
Hawassa city, the capital of the region. The hospital offers
ART services and voluntary counseling and testing of HIV.
Since 2013, it has been one of the treatment initiating cen-
ter for multidrug resistant tuberculosis (TB) in the South-
ern part of Ethiopia. During the time of data collection,
there were about 2015 adult ART users in the hospital.

Population, sample size and sampling methods
The study population included adult ART users enrolled
(i.e. started ART regimen either at the hospital or started
elsewhere and referred in) from September 1, 2010 to
August 31, 2015. The required sample size for this study
was determined by using STATA for windows version
13 based on the following assumptions. The outcome
variable was survival status and the main objective was
to examine sex difference in survival status. Based on
this, the estimated adjusted hazard ratio of females was
1.82 with standard deviation of 0.23. In addition, 95%
level of confidence and 90% power were considered. Fi-
nally, by adding 10% probability of withdrawals and
non-retrieval rate, the required sample size included 687
ART users. By using proportional allocation to size, we
included the medical records of 414 females and 273
males in the follow up period.
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Records of ART users were stratified first based on en-
rollment year and then by sex. Finally, a computer gen-
erated simple random sampling technique was used by
using SPSS to select ART users’ records to be included
in the study by using their unique ART identification
number. The 5 years survival rate was calculated for
those who have the 5 years surviving potential. It is the
population enrolled from 2010 to 2011 and other ART
users were considered as censored (Table 1).

Data collection tool, procedure and quality control
We used a structured checklist that was prepared based on
ART patient monitoring chart to extract ART users’ infor-
mation from the selected records. Two experienced clinical
nurses extracted the data and one BSc degree holder su-
pervised the data collectors. Data quality was controlled by
designing appropriate data collection materials, training of
data collectors and supervisor and careful data entry.

Data management and analysis
Data were coded and entered into EPIDATA version 3.1
to minimize logical errors and design skipping patterns
and then, exported to STATA-SE for windows version
13 for cleaning, and analysis. Descriptive statistics such
as proportions, means, medians, and standard deviation
(±SD) were computed for categorical and continuous
variables as needed.
Kaplan Meier (KM) survival function was run to esti-

mate the probability of survival of ART users for both
sex categories. The 5 years’ survival rate was calculated
for those who had a 5 year potential of surviving and
other ART users were considered as censored. Log-rank
test was used to test the existence of the statistically sig-
nificant difference in the KM curves. Then, 6, 12, 24, 36,
48, 54 and 60months’ probability of survival were deter-
mined using a life table.
To identify predictors of survival status, we first con-

ducted a univariate Cox regression analysis to estimate
unadjusted Hazard Ratios (HRs). Each independent vari-
able having P < 0.25 in univariate analysis was considered
as a candidate for the multivariable Cox regression
model. We then performed multivariable Cox regression
analysis to test the existence of statistically significant as-
sociation between the candidate variables and the

survival status at P < 0.05. Adjusted Hazard ratio with 95%
confidence interval was used to measure the existence of
significant association and strength between predictor var-
iables and the outcome. Assumption of proportional haz-
ard model was checked using Schoenfeld residual plot and
Goodness of fit test using global test at p > 0.05.

Results
Retrieval rate
We included 687 records of adult ART users (414 fe-
males and 273 males). However, after excluding incom-
plete records, a total of 685 ART users’ records were
included in the analysis, comprising 412 female and 273
male ART users’ information (99.7% retrieval rate).

Socio-demographic and psychosocial characteristics
As extracted from the ART monitoring chart, the mean
age of the participants at the time of ART initiation was
32.90 years (±SD 9.24), 31.75 (±SD 8.55) for females and
34.65 (±SD 9.96) for males. Three hundred thirty
(48.18%) ART users were married (59.09% of females
and 40.91% of males). Two hundred forty two (35.33%)
had attended primary level education. Nearly half, 310
(45.26%), were unemployed and about-three in four, 504
(73.58%), were from urban areas (Table 2).

Survival status of ART users
A total of 84 deaths (64 females and 20 males) were ob-
served during the five-year treatment follow up period. The
overall survival probability of ART users were 84.23% with
95% CI (80.58, 87.25%). The total follow up period included
27,209 person-months, with an overall incidence rate of 3
deaths per 1000 person-months observation. The incidence
rate for females and males were 3.9 and 1.8 deaths per
1000 person-months observation, respectively (Fig. 1).

Gender difference in survival status of ART users
Probability of surviving over the 5 year treatment follow
up period was 80.10% for females and 91.18% for males
(AHR: 1.79, 95%CI: 1.04, 3.06) (Fig. 2).

Determinants of survival status of ART users
To evaluate the applicability of the Cox-proportional
Hazard regression model for the dataset, Schoenfeld was
used. In the model, the residual plot revealed parallel
plot of the observed and the residual, indicating that it is
applicable for the data set. Similarly, the test of the
goodness of fit of the model was not statistically signifi-
cant (P = 0.345), indicating the model was reasonable for
the data set. In addition, time dependence of the covari-
ates was checked and all of them did not vary with time
(P > 0.05).
Age, sex, marital status, level of education, occupation,

residence, catchment area, care giver, disclosure, past

Table 1 Number of enrolled ART users and number of death by
year among ART users of Yirgalem Hospital, Ethiopia, 2010–2015

Year of enrolment (ART start) Enrolled Death/event

2010–2011 163 19

2011–2012 138 15

2012–2013 174 18

2013–2014 128 12

2014–2015 82 20
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history of opportunistic infection, TB co-infection at base-
line, baseline AFB test result, eligibility criteria, baseline
functional status, baseline World Health Organization
(WHO) clinical stage, baseline weight, baseline hemoglobin
level, baseline CD4 count, and cotrimoxazole prophylaxis
were variables assessed in the bivariate cox regression
model. However, sex, residence, educational status, marital
status, catchment area, disclosure of HIV status, caregiver,
baseline weight, baseline WHO stage, baseline functional
status, baseline CD4 cell count, and TB co-infection at
baseline had p < 0.25 in bivariate analysis and chosen as
candidate variables for the multivariable cox regression
model.
After adjustment in the multivariable cox regression

analysis, sex, marital status, educational status, disclosure
of HIV status, functional status and TB co-infection

Table 2 Socio-demographic and psychosocial characteristics of ART users at the start of ART, Sep 2010 – Aug 2015, in Yirgalem
General Hospital, Southern Ethiopia, Mar, 2017 (n = 685)

Socio demographic
characteristics

Female Male Total (%)

Frequency Percent Frequency Percent

Age group

15–24 65 69.15 29 30.85 94 (13.72)

25–34 210 64.42 116 35.58 326 (47.60)

35–44 103 55.68 82 44.32 185 (27.01)

45–54 25 42.37 34 57.63 59 (8.61)

> 55 9 42.86 12 57.14 21 (3.06)

Marital status

Never married 62 47.33 69 52.67 131 (19.12)

Married 195 59.09 135 40.91 330 (48.18)

Divorced 75 70.09 32 29.91 107 (15.62)

Widowed 80 68.38 37 31.62 117 (17.08)

Level of education

No education 90 68.18 42 31.82 132 (19.27)

Primary 154 63.64 88 36.36 242 (35.33)

Secondary 124 57.41 92 42.59 216 (31.53)

Tertiary 44 46.32 51 53.68 95 (13.87)

Occupation

Government employed 56 42.11 77 57.89 133 (19.42)

Self employed 66 49.25 68 50.75 134 (19.56)

Unemployed 244 78.71 66 21.29 310 (45.26)

Othera 46 42.59 62 57.41 108 (15.77)

Residence

Urban 305 60.52 199 39.48 504 ((73.58)

Rural 107 59.12 74 40.88 181 (26.42)

Disclosed to anyone

Yes 330 59.46 225 40.54 555 (81.02)

No 82 63.08 48 36.92 130 (8.98)
aStudent, daily laborer

Fig. 1 Kaplan Meier survival curve of ART users, Sep 2010 –Aug 2015,
in Yirgalem General Hospital, Southern Ethiopia, Mar, 2017 (n = 685)
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were found to be independent predictors of 5 years’ sur-
vival status of ART users.
Female ART users were nearly two times (AHR = 1.79;

95% CI: 1.04, 3.06) more likely to die within 5 years in
the treatment follow up period compared to males.
Those who were divorced had two times (AHR = 2.09;
95% CI: 1.10, 3.97) the risk of dying within 5 years of
ART initiation as compared to those who were married.
Those with no formal education were more than two
times (AHR = 2.54; 95% CI: 1.29, 4.98) and those having
only primary level education were two times (AHR =
2.07; 95% CI: 1.18, 3.65) at increased risk of dying within
the 5 year treatment follow up period as compared to
those with secondary and tertiary levels of education.
Those who never disclosed their HIV status to anyone

had more than three times (AHR = 3.62; 95% CI: 1.25,
10.46) higher risk of dying within 5 years as compared
to those who had disclosed their HIV status. Those with
bedridden functional status at ART initiation had nearly
three times (AHR = 2.71; 95% CI: 1.24, 5.89) higher risk
of dying within 5 years as compared to those with work-
ing functional status. Those who had pulmonary TB at
baseline were more than two times (AHR = 2.60; 95% CI:
1.48, 4.45) at higher risk of dying within 5 year of ART
initiation as compared to those without TB co-infection
(Table 3).

Discussion
This study highlights sex differences in survival status
and its determinants among ART users in Yirgalem
General Hospital, Ethiopia. Accordingly, probability of
surviving for the first 5 years after ART initiation among
females was 80.10%, which is significantly lower than

that of males, 91.18%. This indicates that the risk of
dying within 5 years of treatment follow up was nearly
two times among females as compared to males. This
finding is consistent with a study conducted in Tikur
Anbesa Specialized hospital, Addis Ababa, Ethiopia in
2012 [14]. This might be due to the reason that females
bear more work burden, including domestic work, child
care and community management roles, which limit
their time for rest and self-care as well as taking medica-
tions appropriately leading to early death.
However, the finding of this study were inconsistent

with similar studies conducted in Goba, South East
Ethiopia in 2015, in Aksum, North Ethiopia in 2014 and
in Southeast Uganda in 2011 [15, 17, 18], in which males
had low chance of 5 years’ survival as compared to fe-
males. This difference may be due to the reasons that
males in those regions might have been engaged in risky
behaviors like alcohol consumption, smoking and poor
ART adherence than women.
In our study, we found that marital status had statisti-

cally significant association with the survival status of
ART users. Divorced individuals were two times more at
risk of dying within 5 years treatment follow up as com-
pared to married ART users. This is in agreement with a
study done in the United States in 2013 [19]. This may
indicate that divorced people in the study area and in
the United States may have limited social/family support
and less social integration leading to poor survival as
compared to those who are in a stable marital union.
The existence of partner may also increase adherence
and appropriate use of drugs by reminding each other.
Our study also revealed that a greater educational sta-

tus increases the probability of survival for the first 5
years of ART initiation. This finding is consistent with a
previous study done in Aksum Hospital Northern
Ethiopia in 2014 [18]. This may be due to the reason that
educated individuals have exposure to better sources of
information like the internet, written materials and better
understanding about the disease and the importance of
ART adherence, leading to better survival.
Not disclosing HIV sero-status was also found to re-

duce the 5 years’ survival in this study. This finding is
consistent with a study done in Jinka, South Omo,
Ethiopia in 2016 [16]. Disclosing HIV status to others
may reduce the risk of depression and the fear of stigma
and discrimination. Individuals who disclosed their HIV
status may also have better acceptance, supportive care
and reminder from others about their drug schedule
leading to better quality of life and survival.
In our study, we found that those who were bedridden

at baseline were nearly three times more likely to die in
the 5 year treatment follow up period compared to those
with working functional status. This finding is consistent
with similar studies conducted in Ethiopia, including the

Fig. 2 Kaplan Meier survival curve showing sex difference in survival
status among ART users, Sep 2010 –Aug 2015, in Yirgalem General
Hospital, Southern Ethiopia, Mar, 2017 (n = 685)
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Armed Forces General Teaching Hospital (2012), Debre
Marcos Referral Hospital (2014), Tikur Anbessa Specialized
Hospital (2012), Hadiya and Kembata zone public health fa-
cility (2015), Jinka South Omo (2016), as well as similar
analyses conducted in India [14, 16, 20–24].
Additionally, we found that individuals with TB-HIV

co-infection at baseline had more than two times higher
risk of dying within the 5 year treatment follow up
period. This finding is consistent with studies done in
other parts of the country and abroad [15–17, 24–26].
Co-infection may lead to faster deterioration of the im-
mune system, further exacerbating patients’ clinical

conditions and lead to early death [27]. The burden of
drug side effects of both diseases, drug-drug interactions
and adverse drug reactions might have also led to early
death.
In terms of program implications, findings of this

study support the current WHO and Ethiopian guide-
lines regarding ART initiation at early clinical stage,
which is test and treat approach regardless of any cri-
teria [28, 29]. HIV counseling and testing (HCT) is a
gateway for treatment provision. Though HCT services
are aimed at reaching groups at higher risk of HIV ac-
quisition, patients are often diagnosed late in the course

Table 3 Bivariate and Multivariable Cox-regression analysis of factors associated with survival status of ART users, Sep 2010 –Aug
2015, in Yirgalem General Hospital, Southern Ethiopia, Mar, 2017 (n = 685)

Variables Level Death (%) Censored (%) Unadjusted HR (95% CI) Adjusted HR (95%CI)

Sex Male 20 (7.3) 253(92.7) 1.00 1.00

Female 64 (15.5) 348 (84.5) 2.14(1.29, 3.54) 1.79(1.04, 3.06)

Marital status Married 22 (6.7) 308(93.3) 1.00 1.00

Never married 15 (11.5) 116(88.5) 2.03(1.05, 3.91) 1.46(0.69, 3.04)

Divorced 23 (21.5) 84 (78.5) 4.03(2.24, 7.24) 2.09(1.10, 3.97)

Widowed 24 (20.5) 93(79.5) 3.70(2.07, 6.60) 1.46(0.72, 2.97)

Level of education No education 32 (24.2) 100(75.8) 5.76(2.24, 14.82) 2.54(1.29, 4.98)

Primary 28 (11.6) 214 (88.4) 2.54(0.98, 6.57) 2.07(1.18, 3.65)

Secondary and Tertiary 24 (5.3) 287(94.7) 1.00 1.00

Disclosure Yes 41 (7.4) 514(92.6) 1.00 1.00

No 43 (33.1) 87 (66.9) 6.75(4.37, 10.42) 3.62(1.25, 10.46)

Functional status Working 21 (5.3) 373 (94.7) 1.00 1.00

Ambulatory 37 (17.6) 173(82.4) 3.33(1.95, 5.68) 1.74(0.92, 3.29)

Bedridden 26 (32.1) 55 (67.9) 7.11(3.99, 12.64) 2.71(1.24, 5.89)

TB-co infection No TB 32 (7.2) 414(92.8) 1.00 1.00

INH prophylaxis 12 (10.4) 103 (89.6) 1.61(0.83, 3.13) 1.57(0.79 3.13)

TB treatment 40 (32.3) 84(67.7) 5.50(3.45, 8.77) 2.60(1.48, 4.45)

Weight < 40 kg 30 (26.5) 83 (73.5) 3.56(1.88, 6.72) 0.76(0.37, 1.58)

40-60 kg 40 (10.1) 357 (89.9) 1.29(0.70, 2.37) 0.68(0.35, 1.30)

> 60 kg 14 (8.0) 161 (92.0) 1.00 1.00

WHO stage Stage I & II 17(4.90) 330(95.0) 1.00 1.00

Stage III 40 (16.7) 199(83.3) 3.62(2.05, 6.39) 1.53(0.74, 3.15)

Stage IV 27 (27.3) 72 (72.7) 7.05(3.83, 12.95) 1.77(0.74, 4.21)

CD4 count < 200 57 (16.6) 287 (83.4) 4.10(1.48, 11.32) 2.23(0.78, 6.35)

200–350 23 (9.9) 210 (90.1) 2.30(0.79, 6.63) 1.67(0.56, 4.96)

> 350 4 (3.7) 104 (96.3) 1.00 1.00

Catchment Within catchment 50 (10.8) 411 (89.2) 1.00 1.00

Outside catchment 34 (15.2) 190 (84.8) 1.60(1.035, 2.48) 1.06(0.65, 1.70)

Caregiver Yes 40 (7.4) 502(92.6) 1.00 1.00

No 44 (30.8) 99(69.2) 5.99(3.88, 9.23) 1.12(.38, 3.26)

Residence Urban 52 (10.3) 452 (89.7) 1.00 1.00

Rural 32 (17.7) 149(82.3) 1.86(1.19, 2.88) 0.68(.38, 1.21)
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of HIV disease. This can result in poor quality of life
and early mortality, as well as delays in achieving the
Sustainable Development Goal-3, aimed at ensuring healthy
live and well-being for all. This also needs improving the
survival of female ART users at least as that of males by ad-
dressing the gender related social determinants.

Limitations
This study is not without limitations. For example, mor-
tality might have been overestimated since real causes of
death were not ascertained so that all deaths were con-
sidered as AIDS-related. Further, lost-to-follow up and
drop-outs were censored; however, ART users may have
died after changing their residence or even at home.
This might have under-estimated the true level of non-
survival. As the data were extracted from ART monitor-
ing and follow-up charts, some variables like body mass
index (BMI) at the baseline, socio-economic status,
levels of alcohol consumption, and substance use were
not assessed which might have confounded the findings.

Conclusion
This study found that female had a lower 5 years sur-
vival probably as compared to males following ART ini-
tiation in Yirgalem hospital, Ethiopia. Overall, drop-outs
contributed to a higher attrition rate of ART users dur-
ing the 5 year treatment follow up period. Marital status,
educational level, disclosure of HIV status, functional
status and TB co-infection at baseline were found to be
independent predictors of 5 years’ survival.
Empowering women through gender interventions and

mobilizing mass media on social behavioral change com-
munication on benefit of ART adherence, disclosure of
HIV status and negative impact of treatment interruptions
are recommended. Strengthening counseling at initiation
and ART users’ retention mechanism using reminders and
follow up to trace at home when lost to follow up are also
crucial. Strengthening TB prevention and control strategy,
and information dissemination on treatment and its impact
are also very important to reduce co-infection and improve
survival.
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