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Background: Antiretroviral therapy consistently improves the survival of people living with 
HIV and contributes to preventing the development of new infections. Studies of antiretro-
viral therapy programs in Africa have shown a high mortality rate during the first 6 months 
after initiation of HAART in rural health facilities. This study looks at survival time and 
associated factors among adults with HIV in south Gondar, Northwest Ethiopia.
Methods: A 5-year retrospective cohort study design was conducted using patient records 
among 746 adults living with HIV/AIDS. A systematic random sampling technique was used 
to select respondents after proportional allocation was made for all health facilities included 
in the study. Epi-info version 7 and STATA 12 were used for data entry and analysis, 
respectively. Kaplan–Meier survival analysis was used to estimate mean survival time and 
a life table was used to estimate survival probability after initiation of HAART.
Results: A total of 746 respondents were followed for a median of 60 months. There were 
102 (13.67%) deaths yielding an overall mortality rate of 2.59/1,000-person year observation 
(95% CI=0.02136–0.031736). Age of respondents >43 years (AHR=2.790; 95% CI=1.495– 
5.206), bedridden (AHR=9.57; 95% CI=3.87–23.64), past TB treatment (AHR=0.86; 95% 
CI=0.46–0.609), baseline WHO stage IV (AHR=3.02; 95% CI=1.77–5.18), pneumonia after 
ART start (AHR=3.6; 95% CI=1.4–9.2), INH prophylaxis (AHR=2.58; 95% CI=1.232– 
5.188), ambulatory functional status (AHR=5.86; 95% CI=2.67–12.86), and disclosure status 
(AHR=0.423; 95% CI=0.261–0.685) were significant predictors for survival time after 
initiation of HAART among adults living with HIV.
Conclusion: The mortality rate was highly (13.67%) observed in the early phase of 
antiretroviral treatment. Being ambulatory and bedridden, age of respondents >43 years, 
past TB treatment, baseline WHO stage IV, pneumonia after HAART, INH prophylaxis, and 
disclosure status were independent predictors of mortality.
Keywords: survival time, adults, HAART, south Gondar

Background
HIV/AIDS is a term which applies for human immune deficiency virus and human 
acquired immune deficiency syndrome. HIV infects cells of the immune system, 
destroying or impairing their function, and it can be transmitted through sexual 
intercourse, transfusion of contaminated blood, and sharing of contaminated sharp 
instruments. It is also transmitted from a mother to her child.1
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HAART is a combination of three or more antiretro-
viral drugs used in the treatment of HIV infection and 
AIDS, and it was introduced in 1996.2

Highly active antiretroviral therapy significantly 
improves the prognosis of people living with HIV. It 
reduces the viral loads to undetectable levels (up to 50 
copies/mL) and slows down the spread of HIV by increas-
ing CD4 cell count levels (50–100 cells/mL) in the first 
therapy, delaying progression to AIDS, and reducing 
mortality.3

In sub-Saharan Africa, ART treatment has been started 
recently and it is hard to learn the most important factors 
that can determine the survival of patients on ART due to 
the limited scope and coverage of information available. 
Early mortality rates in sub-Saharan Africa are very high; 
ranging from 8–26% of patients who die in the first year of 
ART treatment.4

The gains in treatment are largely responsible for 
a 26% decline in AIDS-related deaths globally since 
2010.5

HIV/AIDS remains a public health problem in Ethiopia 
with an estimated national prevalence of 1.8% in 2017, out 
of these patients 367,000 were taking ART. In Ethiopia, 
free ART service was launched to be given in public 
hospitals in 2005 and primary healthcare centers in 2006 
as part of the service scaling-up.6

Many studies indicated that mortality rates of HIV 
patients were high in the first year of ART treatment in 
Ethiopia, and around 20,000 people liveling with (PLW) 
HIV die each year.4

Globally at the end of 2015, 1.1 million people died 
from AIDS-related illnesses and 35 million people have 
died from AIDS-related illnesses since the start of the 
epidemic.2,7

According to study results in Ethiopia and outside 
Ethiopia, there are several problems or risk factors that 
result in the low survival of HIV patients.8 Among these 
risk factors, baseline CD4 count, total lymphocyte count 
(TLC), higher viral load at baseline, regimen intolerance, 
previous exposure to ARV drugs, medication adherence, 
missed clinic visits, malnutrition, delayed ART initiation, 
TB-HIV co-infection, age group, etc. were the major risk 
factors indicated.9–11

The prevalence of HIV is different between the urban 
and rural parts of Ethiopia, so urban HIV prevalence 
declined from a peak of 14.3% in 2001 to 4.4% in 2012, 
while rural prevalence peaked in 2003 at 4.1% and 
remained at 1.9% in 2009 and 1.8% in 2012.12

In Amhara region (2009/10) 64,648 people living with 
HIV were put on ART, which was a 60.2% coverage of the 
107.414 people who were requiring ART, and the mortal-
ity rate of adult HIV/AIDS patients was 2.3% of the total 
adult population.7,12

Many studies were conducted in Ethiopia on the survi-
val time of HIV-infected patients after initiation of 
HAART, but almost all studies were conducted in hospi-
tals, while the ART service is decentralized to health 
centers that are less equipped with materials and run 
with middle-level professionals. This study aimed to esti-
mate the survival time and its predictors among adults 
living with HIV who started ART treatment.

Methods
Study Design and Setting
A retrospective cohort study design was conducted in the 
south Gondar zone from September 1, 2010 to 
September 30, 2014.

South Gondar zone is one of the 13 zones of Amhara 
national regional state, Ethiopia. Debre Tabor is a city of 
South Gondar which is 665 km away from Addis Ababa 
and 102 Km from Bahir Dar (the capital city of Amhara 
national regional state). According to the zonal health 
departments, the total population of this zone was 
2,781,235.

There are 12 districts, with four hospitals and 19 health 
centers providing ART services for persons living with 
HIV in the South Gondar Zone.

Since the ART service has been started there have been 
13,935 individuals on the ART clinic service; from these, 
9,844 individuals are currently on ART, 3,335 are on pre- 
ART service and 756 are pediatrics.

Population
All adults’ medical charts in ART clinics of South Gondar 
zone were the source population, while all adults aged ≥15 
years who started ART treatment in health centers of south 
Gondar zone, and those who started ART from 
September 1, 2009, to September 30, 2013, were the 
study population of this study.

Eligibility Criteria
Of all people living with HIV whose age was ≥15 years 
and started ART treatment at health centers of South 
Gondar zone, those who started ART from September 1, 
2009, to September 30, 2013 were included, while 

https://doi.org/10.2147/JMDH.S314004                                                                                                                                                                                                                                

DovePress                                                                                                                                         

Journal of Multidisciplinary Healthcare 2021:14 1464

Deres et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


transferred cases, women who were pregnant at the time of 
ART initiation, and lactating mother were excluded from 
the study.

Sample Size Determination and Sampling 
Procedures
The sample size was determined by using EPI info version 
7.2.1. The assumptions that type I error 5%, power of 
80%, and considering two population proportions on expo-
sure status were considered.4,13,14 The sample size was 
determined by taking the factors from previous studies 
such as CD4 cell count, adherence, TB status, whom 
staging, and total lymphocyte count .15 By so doing the 
maximum final sample size used for this study after adding 
10% for non-respondents was 770.

All ART sites (19 Health centers) in the South Gondar 
zone were considered and health centers that provide ART 
services for at least 5 years were included. The number of 
adults living with HIV who have been taking ARV for at least 
5 years was screened and identified from the ART clinics’ 
logbook of the health centers (total cases are known). Then 
the entire sample sizes were proportionally allocated to each 
health center. Medical charts of study participants from each 
health center were selected by using a simple random sam-
pling method from the ART logbook after putting in order the 
lists of patients for data collection.

Operational Definitions
Censored: Individuals on HAART, who did not experience 
death at the end of this study.

Good adherence: if the percentage of missed dose is 
between >95% (<2 doses of 30 doses or <3 doses of 60 
doses) as documented by ART physician.

Lost to follow-up: patients discontinued ART for at 
least 1–3 months, as recorded by ART physician.

Drop out: patients who discontinued ART for at least 1 
month as recorded by the ART physician.

Data Collection Tools, Procedures, and 
Data Quality Control
A structured data extraction format was adopted from ART 
intake and follow-up formats of ART clinics. Four ART 
trained nurses for data collection and two supervisors of 
health officers were trained for 1 day and recruited. The 
data was collected by reviewing pre-ART registers, labora-
tory requests, monthly cohort forms, and follow-up forms, 
ART intake forms, patients’ cards, and death certificates 

complemented by registration by home visitors. The recent 
laboratory results before starting ART were used as 
a baseline. Data were collected retrospectively from all 
eligible medical records of adult HIV/AIDS patients 
from ART clinics using structured data extracting formats.

Data quality control training was given for data collec-
tors and supervisors. The overall procedure was controlled 
by the principal investigator of the study. All completed 
data collection forms were examined for completeness and 
consistency during data management. The data was entered 
and cleaned by the principal investigator before analysis.

Data Processing and Analysis
Data were entered into Epi-Info v. 7.2.1 for and exported 
to STATA version 12 for statistical analysis. The data were 
cleaned and edited before analysis. Data exploration was 
undertaken to see if some odd codes or items are not 
logical and then subsequent editing was made. The 
patients’ characteristics were described in terms of fre-
quency, mean/median value for continuous data, and per-
centages for categorical data. Finally, the outcome variable 
of this study was dichotomized into censored or death.

The actuarial life table was used to estimate survival 
time after initiation of ART, and a Log rank test was used 
to compare survival curves. Cox proportional hazard 
regression was used to determine significant factors asso-
ciated with survival time. Both crude and adjusted hazard 
ratios (HRs) at 95% confidence intervals were employed, 
and candidate variables with p<0.25 were exported to the 
multivariable Cox regression model. Independent variables 
with p-values of <0.05 in the multivariable Cox regression 
model were considered statistically significantly associated 
factors of survival time. The proportional hazards assump-
tion was checked by both graphical and statistical tests of 
the global goodness-of-fit test (Schoenfeld’s method).

Ethical Considerations
The ethical review was obtained from school of public 
health, college of medicine and health sciences, Bahir Dar 
University. Then Permission letters had been received from 
the Amhara national regional health bureau and public health 
research institution. As the study was conducted through 
a review of medical records, patients were not subject to 
any harm. To preserve the confidentiality, data were col-
lected by ART trained nurse’s/data clerks working in ART 
clinics of each health center. During data extraction, no 
personal identification methods were used on data collection 
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formats. All the procedures of the ethical evaluation of this 
study followed the Helsinki declaration of human research.

Results
A total of 770 charts of people living with HIV who were 
on ART were included in the study. From the total 
patients’ records reviewed, 746 records were complete 
and the data completeness rate was 96.88%. Records 
were reviewed for the socio-demographic, history of 

illness, baseline clinical and laboratory information, social 
and risk behaviors, and follow-up information of HIV 
patients who started HAART.

Socio-Demographic Characteristics
The median age at the time of HAART initiation was 
±35.3 (27–42) years. From the total of patients’ charts, 
199 (26.70%) were within the age group of 28–35 years, 
347 (46.51%) were males, and 102 (13.67%) patients were 

Table 1 Socio-Demographic Characteristics of Adults Living with HIV Receiving ART in South Gondar Zone, Northwest Ethiopia, 
2017 (n=746)

Variables Categories Total (N, %) Censored (N, %) Death (N, %) Long Rank p-value Chi-Square

Age group <27 195 (26.14) 161 (21.58) 34 (4.56) 0.006 12.82
28–35 199 (26.68) 180 (24.13) 19 (2.55)
36−42 170 (22.79) 155 (20.78) 15 (2.01)

≥43 182 (24.40) 148 (19.84) 34 (4.56)

Sex Male 347 (46.51) 299 (40.08) 48 (6.43) 0.906 0.01
Female 399 (53.49) 345 (46.25) 54 (7.24)

Marital status Single 1,809 (24.13) 151 (20.24) 29 (3.89) 0.002 16.11
Married 330 (44.24) 299 (40.08) 31 (4.16)
Separated 38 (5.09) 35 (4.69) 3 (0.40)

Divorced 114 (15.28) 95 (12.73) 19 (2.55)

Widowed 84 (11.26) 64 (8.58) 20 (2.68)

Level of education No education 391 (52.41) 338 (45.31) 53 (52.41) 0.658 1.55
Primary 216 (28.95) 183 (24.53) 33 (4.42)

Secondary 101 (13.54) 88 (11.80) 13 (1.74)

Tertiary 38 (5.09) 35 (4.69) 3 (0.40)

Religion Orthodox 648 (86.86) 561 (75.20) 87 (11.66) 0.775 1.45
Muslim 85 (11.39) 71 (9.52) 14 (1.88)
Protestant 11 (1.47) 10 (1.34) 1 (0.13)

Others 2 (0.27) 2 (0.27) 0

Ethnicity Amhara 723 (96.92) 624 (83.65) 99 (13.27) 0.024 12.00
Oromo 14 (1.88) 14 (1.88) 0
Tigray 8 (1.07) 6 (0.80) 2 (0.27)

Others 1 (0.13) 0 1 (0.13)

Occupation Farmer 233 (31.23) 198 (26.54) 35 (4.69) 0.218 0.595
Merchant 76 (10.19) 67 (8.98) 9 (1.21)
Government 46 (6.17) 38 (5.08) 8 (1.07)

Non-government 7 (0.94) 7 (0.94) 0

Driver 12 (1.61) 11 (1.47) 1 (0.13)
Daily laborer 129 (17.29) 115 (15.42) 14 (1.88)

House wife 133 (17.83) 116 (15.55) 17 (2.28)

Jobless 43 (5.76) 40 (5.36) 3 (0.40)
Commercial sex worker 49 (6.57) 40 (5.36) 9 (1.21)

Others 18 (2.41) 12 (1.61) 6 (0.80)

Residence Rural 413 (55.36) 354 (47.45) 59 (7.91) 0.58 3.21
Urban 333 (44.64) 290 (38.87) 43 (5.76)
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found to be dead at the end of the study period. Three 
hundred and thirty (44.24%) respondents were married and 
101 (13.54%) attended secondary school (Table 1).

History of Past Opportunistic Illness (OI)
Out of 746 patients, 172 (23.06%) had a history of 
Tuberculosis co-infection before initiation of HAART.

The leading opportunistic illness that affected 
patients in the study period was Tuberculosis (172; 
23.06%) followed by all form of Candidiasis (134; 
17.96%) (Table 2).

Clinical and Laboratory Related Characteristics
The mean weight at the initiation of ART was 48.14 
(±6.47), about 685 (91.82%) being above 40 kg. The 
mean hemoglobin level was 13.62 (±SD 4.54).

Five hundred and forty-two (72.65%) had been in work-
ing functional level, and 43 (5.76%) of them died during the 
follow-up period. During the initiation of ART, 130 
(17.43%) patients were WHO stage IV, out of these 5.23% 
died during the follow-up period. At the initiation of ART, 
the mean CD4 count was 215.01 cells/m3 (±127.76) and the 
mean CD4 cell count significantly increased by 255.24 cells/ 
m3 in 60 months of follow-up (470.25 cells/m3 (±304.398)).

During the follow-up period, Chemoprophylaxis (INH 
and CPT) was given to 546 (73.19%) patients. Out of 
these, 63 (14.86%) died (Table 3).

Survival Analysis
From a total of 746 adults living with HIV whose charts 
were reviewed, 102 (13.67%) of them were found to have 
died during the overall follow-up period of 60 months.

Table 2 History and Current Opportunistic Illnesses Among Adults Living with HIV in South Gondar ART Site Health Centers, 
Northwest Ethiopia, 2017 (n=746)

Variables Category Frequency (%) Censored (n,%) Death (n, %) LR p-value Chi-Square

History of ophthalmic illness Yes 250 (33.51) 228 (30.56) 22 (2.95) 0.001 2.34
No 496 (66.49) 416 (55.76) 80 (10.72)

History of Tb Yes 172 (23.06) 139 (18.63) 33 (4.42) 0.016 5.79
No 574 (76.94) 505 (67.69) 69 (9.25)

All form Candidiasis Yes 134 (17.96) 102 (13.67) 32 (4.29) 0.001 3.05
No 612 (82.04) 542 (72.65) 70 (9.38)

Cryptococcus meningitis Yes 22 (2.95) 3 (0.4) 19 (2.55) 0.001 4.12
No 724 (97.05) 641 (85.92) 83 (11.13)

Herpes simplex Yes 64 (8.58) 52 (6.97) 12 (1.61) 0.239 1.34
No 682 (91.42) 592 (79.36) 90 (12.06)

Herpes zoster Yes 17 (2.28) 11 (1.47) 6 (0.80) 0.06 3.01
No 729 (97.72) 633 (84.85) 96 (12.87)

Kaposi’s sarcoma Yes 9 (1.21) 7 (0.94) 2 (0.27) 0.40 2.45
No 737 (98.79) 637 (85.38) 100

Pneumonia Yes 26 (3.49) 7 (0.94) 19 (11.13) 0.001 1.24
No 720 (96.51) 637 (85) 83 (11.12)

Toxoplasmosis Yes 28 (3.75) 19 (2.55) 9 (1.21) 0.001 5.24
No 718 (96.25) 625 (83.77) 93 (12.47)

Tuberculosis Yes 11 (1.47) 5 (0.67) 6 (0.80) 0.001 4.81
No 735 (98.52) 639 (85.65) 96 (12.86)

PCP Yes 12 (1.61) 2 (0.27) 10 (1.34) 0.001 2.75
No 734 (98.39) 642 (86.06) 92 (12.33)

Genital/oral ulcer Yes 13 (2.14) 4 (0.54) 12 (1.61) 0.001 4.91
No 730 (97.86) 640 (85.79) 90 (12.06)

PGL Yes 58 (7.77) 50 (6.70) 8 (1.07) 0.89 1.54
No 688 (92.23) 594 (79.62) 94 (12.6)
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According to Kaplan-Meier survival estimation, the 
mean survival time was 54.84 (95% CI=53.74–55.74), 
and the median (SD) survival time was 52.74 (±16.63) 
months. The total analysis time at risk during follow-up 
was 39,341 months, with an incidence density of 2.59/ 
1,000 person-years (CI=0.002136–0.0031736).

From the total deaths during the follow-up period, 14 
deaths (1.86%) occurred in the 1st month of treatment, 17 
deaths at 1–3 months, and two deaths at 6 –12 months of 
treatment, and also there were 15 deaths between the 3rd 
and 4th years and 12 deaths between the 4th and 5th year. 
The remaining study participants were censored for differ-
ent reasons; 18 patients were lost from the follow-up; 42 
patients were transferred to other facilities, and 584 wer-
eon treatment. The mortality rate during the follow-up 
period was 2.59/1,000 person-years (Table 4).

The survival of adults living with HIV was around 
94% in the first month of follow-up, and the mortality of 
adults living with HIV was 6%; 1%, 2%, and 3% at 1, 20, 
and 60 months of follow-up, respectively. The hazard rate 
at the end of the follow-up period was 0.01 (Table 5).

This study showed that the hazard (mortality) of 
patients increases as time increases during the follow-up 
period (Figure 1).

Patients who disclosed their HIV status survived for 
a longer time than those who did not disclose their HIV 
status (Figure 2).

Patients’ ART treatment adherence was a significant fac-
tor for the survival of patients, as shown in Figure 3. Survival 
of patients with good ART treatment adherence was longer 
than patients with poor ART treatment adherence (Figure 3).

Factors Analysis of the Survival Time of Adults Living 
with HIV
Between the baseline and the follow-up periods, signifi-
cant differences of time to death in long rank test among 
categorical variables in strata were seen for age (p=0.006), 
sex (p=0.004), residence (p=0.004), past history of TB 
(p=0.016), current OI (p<0.001), WHO staging at baseline 
(p<0.001), recent weight (p<0.001), disclosure status 
(p=0.001), ART adherence (p<0.001), past prophylaxis 
(p=0.002), and follow-up prophylaxis (p=0.001).

Table 3 Clinical and Laboratory Characteristics of the Adults Living with HIV in South Gondar Zone Northwest Ethiopia, 2017 
(n=746)

Baseline Clinical and Laboratory 
Variables

Categories Total (%) Censored (n, %) Death (102) (n, %) Long Rank 
p-value

Chi- 
square

Weight at baseline Wt. ≤40 kg 61 (8.18) 27 (3.62) 34 (4.56) 0.001 12.92
Wt. >40 kg 685 (91.82) 617 (82.71) 68 (9.12)

Functional status Working 542 (72.65) 499 (66.8%) 43 (5.76) 0.117 2.44
Ambulatory 133 (17.83) 108 (14.48) 25 (3.35)

Bed ridden 71 (9.52) 37 (4.95) 34 (4.55)

WHO clinical stage Stage I 248 (33.24) 225 (30.16) 23 (3.08) 0.01 46.39
Stage II 91 (12.20) 88 (11.80) 3 (0.40)
Stage III 277 (37.13) 240 (32.17) 37 (4.96)

Stage IV 130 (17.43) 91 (12.20) 39 (5.23)

CD4 baseline <350 250 (27.48) 110 (14.75) 95 (12.73) 0.001 36.89
350–500 236 (31.64) 231 (30.97) 5 (0.67)
≥501 305 (40.88) 303 (40.62) 2 (0.27)

Chemoprophylaxis given Yes 546 (73.19) 465 (62.33) 81 (10.86) 0.652 0.20
No 200 (26.81) 179 (23.99) 21 (2.82)

ART regiment 1a (30) 124 (16.62) 102 (1.67) 22 (2.95) 0.062 11.99
1a (40) 52 (6.97) 42 (5.63) 10 (1.34)

1b (30) 110 (14.75) 88 (11.80) 22 (2.95)
1b (40) 180 (24.13) 161 (21.58) 19 (2.55)

1c 159 (21.31) 144 (19.30) 15 (2.01)

1d 120 (16.09) 106 (14.21) 14 (1.88)
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Bivariable Cox-proportional model was used to deter-
mine the relationship between variables and the risk of 
developing mortality. Before fitting the covariate into the 
model, proportional hazard assumptions were checked by 
examining log (-log) S (t) plots.

From the multivariable Cox regression, the significant 
predictors of time to death were age of respondents >43 
years (AHR=2.790; 95% CI=1.495–5.206), bedridden 
functional status (AHR=9.57; 95% CI=3.87–23.64), past 
TB treatment (AHR=0.86; 95% CI=0.46–0.609), baseline 
WHO stage IV (AHR=3.02; 95% CI=1.77–5.18), pneumo-
nia after ART start (AHR=3.6; 95% CI=1.4–9.2), INH 
prophylaxis (AHR=2.58; 95% CI=1.232–5.188), 

ambulatory functional status (AHR=5.86; 95% CI=2.67– 
12.86), and disclosure status (AHR=0.423; 95% 
CI=0.261–0.685) (Table 6).

Discussion
This study was conducted to assess survival time and 
predictors of survival among people living with HIV/ 
AIDS on HAART. The overall probability of survival of 
adults living with HIV who started HAART in this study 
was 86.33% at 60 months of follow-up. This result was 
higher as compared to studies done at Debre Markos 
Hospital, Ethiopia (57%), Zewditu hospital Addis Ababa 
(66.4% at 48 months follow-up),16–18 Cameroon (47% at 

Table 4 Survival Analysis of the Survival Time and Associated Factors Among Adults Living with HIV in South Gondar Zone, 
Northwest Ethiopia, 2017 (n=746)

Cohort in Months Person-Time Failures Rate 95% Cl

0–1 746 14 0.01876676 (0.011369–0.0333436)

1–3 1,456 17 0.01167582 (0.0073986–0.019561)

3–6 2,112 19 0.00899621 (0.0058305–0.0146372)

6–12 4,136 2 0.00048356 (0.0001043–0.0048414)

12–24 8,222 4 0.0004865 (0.0001837–0.0017382)

24–36 7,947 19 0.00239084 (0.001554–0.0038785)

36–48 7,530 15 0.00199203 (0.0012282–0.0034584)

>48 7,192 12 0.00166 (0.00096–0.0031)

Total 39,341 102 0.00259 (0.00213–0.00317)

Table 5 Life Table of Adults Living with HIV on HAART in South Gondar Zone Northwest Ethiopia, 2017 (n=746)

Intervals 
in 
Months

Entering 
in 

Intervals

Withdrawing Exposed 
to Risk

Terminal 
Events

Proportion of 
Terminating

Sum of 
Proportion 
Surviving

Cumulative Proportion 
Surviving at End of Interval

0 746 3 744.5 41 0.06 0.94 0.94
10 689 2 688 1 0 1 0.93

15 686 1 685.5 0 0 1 0.93

20 685 9 680.5 4 0.01 0.99 0.92
25 672 6 669 2 0 1 0.92

30 664 4 662 6 0.01 0.99 0.91

35 654 14 647 11 0.02 0.98 0.01
40 629 2 628 1 0 1 0.9

45 626 6 623 14 0.02 0.98 0.88

50 606 5 603.5 2 0 1 0.87
55 599 596.5 2 0 1 0.87 0.01

60 592 584 300 8 0.03 0.97 0.85

Total 8,550 644 8,228 102 0.16 12.84 11.75
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60 months), and Nepal (9%) at 60 months of follow-up,5,7 

respectively. According to a study conducted in Malawi, 
the probability of being alive on ART at 6, 12, and 18 
months was 89.8%, 83.4%, and 78%, respectively.19 In our 
study, the probability of surviving at 6, 12, and 18 months 
was 93.28%, 93.01%, and 89.53%, respectively. In this 
study, 13.67% of patients have died and it was high in 

the first 6 months of follow-up. The mortality rate in this 
study was low when compared to a study done in rural 
Tanzania which reported that the mortality rate during the 
5-year study period was 20.2/100 person-years and survi-
val probability at 5 years follow-up was high.20

The mortality rate of this study finding was low as 
compared to a study conducted on treatment outcomes 

Figure 1 Overall Kaplan–Meier hazard of the adults living with HIV on HAART in South Gondar zone, Northwest Ethiopia, 2017 (n=746).

Figure 2 Kaplan–Meier survival estimate of time to death of study subjects by their HIV disclosure status in South Gondar zone Northwest Ethiopia, 2017 (n=746).
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and their determinants in HIV patients on an Anti- 
retroviral Treatment program in selected health facilities 
of Kembata and Hadiya zones, SNNP Region, Ethiopia, 
during 2015 showed that 68% of deaths occurred in the 
first 6 months of treatment and the median survival time 
was 25 months.20

The overall mortality rate was lower when compared to 
other studies in Ethiopia, such as Debre Markos (22.9%),21 

and Zewditu hospital (33.6%),10 and other developing 
countries such as Cameroon (28.5%)22 and Ukraine 
(17.5%).23 This difference might be due to the strong 
care and support provided in hospitals compared to health 
centers, or the poor management of opportunistic infec-
tions at health centers. The finding of this study was 
similar with the studies conducted in Oromia (10.3%), 
Nepal (11.7%), and Vietnam (9%).2,15,24 This finding was 
higher as compared to studies done in Axum (8%) and 
Canada (5%), which may result from a difference in the 
quality of care provided.2,25

There was a higher mortality rate in the first 3–6 
months of therapy which was similar to findings in studies 
conducted in different countries,1,26,27 and this might be 
due to immune reconstitution syndrome associated with 
the initiation of HAART. The patients who come to health 
centers may be after developing full-blown AIDS. This 
may result in early AIDS-related death. This study showed 

that the difference in survival rate might be due to differ-
ences in adherence, risk behavior and financial accessibil-
ity, and earlier health-seeking behavior of women.

In this study patients with a baseline weight of ≥43 kg 
were at higher risk of death compared to those who had 
≤27 kg weight. A similar finding was observed in a study 
done at Tigray and Nepal.17,28 Patients with baseline bed 
ridden functional status were at high risk of death com-
pared to those with ambulatory and working functional 
status. This finding was supported by a study done in 
Nepal.17 Bedridden functional status at HAART initiation 
reflects the worst health condition of patients. Therefore, 
the effects of these conditions of patients on mortality 
indicate that patients died mostly because of their late 
initiation of HAART when they had the worst health 
conditions.

Patients who had not disclosed their HIV status were at 
a 24% higher risk of death on multivariate analysis. The 
possible explanation for this difference might be those 
patients may fear stigma and discrimination. Patients 
with a history of PTB before starting HAART were at 
high risk of death as compared to those who had no 
history of TB for this study. This may be due to the relapse 
of TB during ART immunity is compromised. Poor adher-
ence to HAART leads to virology, immunologic, and 
clinical failures; it leads to failure to suppress the viral 

rARVadherance_cat = good

rARVadherance_cat = poor

rARVadherance_cat = fair

Figure 3 Kaplan –Meier survival estimate of time to death of study subjects by recent ART treatment adherence in South Gondar zone North West Ethiopia, 2017 (n=746).
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load that leads to the development of opportunistic infec-
tions during ART. In this study patients’ pneumonia after 
the start of ART were at higher risk of death than those 
who do not develop pneumonia. The development of OIs 
after initiating HAART may be due to undiagnosed treat-
ment failure. And the reason why needs to be explored. 
Poor adherence to HAART leads to virology, immunolo-
gic and clinical failure; it leads to a failure to suppress that 
leads to development of opportunistic infection dur-
ing ART.

Patients taking INH prophylaxis during the follow-up 
period were at higher risk of death compared to those who 
were not. This might be due to these patients being more 
likely to develop.

This study showed a higher risk of death among ambu-
latory and bedridden patients. Other studies showed that 
ambulatory and bedridden patients were at higher risk of 
death than active patients. WHO clinical stage IV has 
a direct association with the health status of HIV patients.9

A study conducted in Uganda showed that non- 
adherent participants had a mortality of 43 deaths per 

1,000 person-years and, after adjusting for age, sex, and 
educational level, were 2-times as likely to die as adherent 
participants.29

Limitation
The use of secondary data was a problem for data 
incompleteness.

Mortality might be overestimated since the real cause 
of death may not be investigated so that all deaths were 
considered as HIV/AIDS-related.

Conclusion
The study finding showed a high overall probability of 
survival among patients on HAART (86.33%) and mortal-
ity was high (13.67%) during the first 6 months of 
treatment.

Being ambulatory and bedridden functional status, age 
of respondents >43 years, past TB treatment, baseline 
WHO stage IV, pneumonia after HAART, INH prophy-
laxis, and disclosure status were found to be predictors of 
survival of HIV/AIDS patients.

Table 6 Multivariable Cox Regression Between Respondent’s Characteristics and Death Among Adults Living with HIV in the South 
Gondar Zone, Northwest Ethiopia, 2017 (n=746)

Time to Event Multivariate Analysis

Category Censored Death AHR 95% CI p-value

Age group ≤27 161 34 1
28–35 180 19 1.786 0.925–3.44 0.084

36–42 155 15 1.427 0.684–2.977 0.343
≥43 148 34 2.790 1.495–5.206 0.001

Past TB RX Yes 139 33 0.861 0.460–0.609 0.038
No 505 69 1

WHO stage baseline Stage I 225 23 1
Stage II 88 3 0.358 0.107–1.195 0.188

Stage III 240 37 1.422 0.842–2.402 0.095
Stage IV 91 39 3.029 1.77–5.182 <0.001

INH prophylaxis Yes 465 81 2.528 1.232–5.188 0.011
No 179 21 1

Pneumonia Yes 7 21 3.6 1.4–9.2 0.03
No 634 81

Disclosure status No 165 59 0.423 0.261–0.685 <0.001
Yes 46 15 -

Functional status Working 617 26 1

Ambulatory 40 30 5.867 2.675–12.869 <0.0001

Bedridden 17 16 9.573 3.875–23.645 <0.0001
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Patients need to be encouraged to come forward for early 
HIV testing and counseling, and to initiate early treatment 
before the disease progresses to the advanced stages, and to 
disclose their HIV sero-status to their families.

Health workers need to do continual follow-up and 
focused care to identify and treat opportunistic infections 
early.

Physical examination and laboratory evaluation with 
strong counseling and advice regarding the implications 
of HIV infection and lifelong treatment for ART adherence 
is needed.

Determinants of death should be considered by health 
workers to enhance better clinical outcomes of HAART 
treatment.
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