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Objective: To investigate the mortality predictors of HIV-infected individuals who were
receiving antiretroviral treatment.
Methods: Data were extracted from medical records of 698 antiretroviral therapy (ART) users
enrolled at Debre Tabor General Hospital and Woreta Health Center from January 2005 to
June 2014 and sociodemographic, clinical and ART-related data were collected. Mortality was
compared by using time-to-event Kaplan-Meier method and log rank test and Cox regression
analysis were used to identify the predictors of mortality.
Results: The overall mortality rate was 1.5 per 100 persons per year. Ambulatory and
bedridden patients had four- and seven-fold higher risk of death [adjusted hazard ratio (HR)
= 4.2, 95% confidence interval (CI): 1.7–10.7 and adjusted HR = 6.5, 95% CI: 2.0–20.7,
respectively] as compared to those patients who had worked functional status. Patients who
had poor antiretroviral drug adherence had five times higher risk of death (adjusted HR = 5.1,
95% CI: 1.6–16.3) than patients who had good antiretroviral adherence.
Conclusions: Mortality rate was highly observed in the early phase of antiretroviral treatment.
Poor ART adherence, being ambulatory and bedridden functional status was independent
predictors of mortality.
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1. Introduction
One of the most destructive epidemics in our world is AIDS.
Worldwide, 36.7 and 35 million people were living with HIV and
died from AIDS-related illnesses since the start of the epidemic,
respectively. Since December 2015, HIV-infected people accessing
antiretroviral therapy (ART) were 17 million up from 15.8 million
in June 2015 and 7.5 million in 2010[1]. In low- and middle-income
countries, an estimated over 1.4 million people were receiving ART
in 2011 than in 2010[2]. The most dramatic progress on treatment
coverage has been made in Sub-Saharan Africa where treatment
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has been increased by 19% between 2010 and 2011. In addition,
at least 745 000 people in high-income countries were receiving
ART. As a result, more lives are being saved. Globally, since 1995,
ART has saved 14 million lives per year in low- and middle-income
countries, with more than 9 million of these in Sub-Saharan Africa.
In Sub-Saharan Africa, an estimated more than quadrupled number
of cumulative lives per year were saved between 2008 and 2011[3].
The annual AIDS-related deaths have decreased by 43% since
the first global treatment target was set in 2003. In Eastern and
Southern Africa, the world’s most affected region, the number
of people receiving treatment has reached nearly 10.3 million
which was more than doubled since 2010 and AIDS-related death
has been decreased by 36% since 2010. However, there were 2.1
million new HIV infections worldwide in 2015 adding up to a
total of 36.7 million people living with HIV[4]. By 2010, universal
access to treatment for HIV/AIDS for all those who need it is one
of the targets of the millennium development goal[5]. Even though
5 million people in the low- and middle-income countries have
accessed to ART, only one third out of those who get the treatment
and access to ART still remain a major barrier in these parts of

100

Mekonnen Assefa Ahunie and Endris Assen Ebrahim/Asian Pac J Trop Dis 2017; 7(2): 99-105

the world[6]. Sub-Saharan Africa, a region with only 12% of the
global population, remains the most heavily affected region by HIV.
In 2011, about 69% of all people living with HIV and more than
50% of deaths from AIDS-related illnesses in adults and children
occurred in this region[7].
Over the last decade, ART has become more readily available with
some countries even achieving universal ART access. Early initiation
of ART has been reported to reduce HIV transmission besides its
effect on reducing mortality and morbidity[8]. Early mortality was
higher in low-income settings due to the advanced stage of the
disease at initiation of ART and large proportion of occurrence
of opportunistic infections[9]. There is a well established clinical
benefit of ART for AIDS patients in terms of mortality reduction and
improvement of life quality though there is regional variation. Life
quality and expectancy of people living with HIV and AIDS have
been significantly improved with highly active ART[3]. Suppressing
HIV viral replication and restoring immune function are the primary
goals of initiating highly active ART for HIV-infected individuals[10].
Several studies have reported predictors of mortality among HIVinfected people but mainly among those with advanced immune
suppression and those who were receiving ART. In Ethiopia, a
retrospective cohort study reported that 10% weight loss, advanced
World Health Organization ( WHO ) clinical stage, bedridden
functional status at baseline and CD4 cell count ≤ 200 cells/mm3
were independent predictors of death [11,12]. In Thailand study,
anemia and severe immune suppression at baseline were predictors
of early mortality, whereas the increase of CD4 (a baseline of CD4
< 50 cells/mm3), persistent anemia and virological response at 6
months were identified as predictors of long-term mortality [13].
Population-based study in Uganda evidenced that ART-naive for HIVinfected individuals with CD4 cell count of 350 cells/mm3 had higher
mortality than that of the general population. Likewise to developed
countries, developing countries should aim to initiate ART at higher
CD4 cell counts than the current threshold on their ART guideline to
avert this preventable death. As a result, there is a need to allocate
more resources for the expected increase in patients initiating ART
at the higher CD4 threshold[14]. When ART is initiated at advanced
stage of immune suppression denoted by low serum albumin level
and CD4 cell count, risk of mortality is increased. This highlights the
importance of timely initiation of ART drugs, namely, early detection
of HIV infection and early managements of opportunistic infection
including tuberculosis in the resource limited countries[15]. Similarly,
the current study aimed to supplement the available evidences of
mortality of patients on ART program in Ethiopia. In the study area,
predictors of mortality of HIV-infected patients on ART treatment
are not well investigated yet. Likewise, mortality among adult HIVinfected patients who were receiving ART and its predicators were
investigated in this study.

2. Materials and methods
2.1. Study design, setting and period
A retrospective cohort study design was employed from January
2005 to June 2014 in Debre Tabor General Hospital and Woreta

Health Center in South Gondar zone. Debre Tabor General Hospital
was the only hospital serving for catchment area population of
South Gondar zone. With an estimated 16% increasing form in
1994 census report, there was an estimated total of population of
2 051 738 including 1 041 061 men and 1 010 677 women with a
population density of 145.56, and 195.619% or 9.53% were urban
inhabitants. South Gondar zone has an area of 14 095.19 km2[16].
At ART clinic of Debre Tabor General Hospital and Woreta Health
Center, a total of 8 357 patients were enrolled until June 2014. By
excluding the 4 541 pre-ART patients, patient’s records enrolled
between January 2005 to June 2014 were reviewed by using
patients’ ART unique identification number and age of 15 years and
above as a reference.

2.2. Sample size and sampling procedures
All HIV-infected individuals who were receiving ART program
and aged ≥ 15 years were included in this study. However,
patients who were transfered in after starting of ART were
excluded. The required sample size was determined by using
two population proportion formulas by taking into account of
the following assumptions: 5% level of significance, 80% power
and a ratio of unexposed to exposed of 1:1. Estimated proportion
of mortality in Ethiopia was taken as 4.1% for non-exposed
group (WHO Stage I and II) and 10.1% for exposed group (WHO
Stage III and IV)[17]. Therefore, the calculated total sample size
was used to obtain the final sample size by considering 10% of
incomplete data. However, in practice, total 698 patients’ medical
records were retrieved.
To recruit the predetermined sample size, simple random
sampling technique was used for the ART clinic computerized
registry and randomly selected study subjects were generated
from the Computer registry among the eligible cards after
registration number was identified. A total of 8 357 HIV infected
patients were enrolled for care and treatment in Debre Tabor
General Hospital and Woreta Health centre. A total of 4 378
pateints who were enrolled from January 2005 to June 2014 for
care and treatment were included to follow them for at least 9
years. As a result, a total of 698 patient registration cards were
randomly selected. Any HIV infected individuals who were
receiving ART treatment program having known and unknown
follow up status on ART treatment program were included in this
study but those who transfered it after starting ART treatment
were excluded from this study.

2.3. Ethical considerations
Research and Ethics Committee of Debre Tabor University
has offered the ethical approval. Following the approval, Debre
Tabore General Hospitals and Worta Health Center were informed
through an endorsement which was a support letter from Debre
Tabor University. Following the endorsement provided by Debre
Tabor University, information about the objectives of the study
was delivered into the selected health facilities through a support
letter and oral permission was obtained from the respected health
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facilities administration. Since the study was conducted through
review of patients’ medical record with kept confidentiality, none
of the individuals were not subjected to any harm. Individual
person who happened in the hospital during record review was
requested to give consent. To maintain the confidentiality of the
patients, nurses who were working in Art Clinic of the selected
health facilities had been used to retrieve the data from the
medical records. In addition, the data extraction form didn’t
include the personal identifiers. We extended our appreciation for
Research and Ethics Committee of Debre Tabor University for
the approval and ethical clearance.

2.4. Data collection tools and procedures
Data collection form which helped to extract necessary
information from ART registration book and patients’ cards
were prepared by the principal investigator. The questionnaire
was composed of sociodemographic, patient clinical condition
and ART drug adherence and English version questionnaire was
used. The questionnaire was pretested and then applicability
and acceptability of the procedures and tools were evaluated.
Six clinical nurses and two health officers were recruited as data
collectors and supervisors, respectively. Data collectors and
supervisors have taken a two-day training. All filled questioners
were checked for accuracy, completeness and consistency by the
supervisors and the primary investigator.

2.5. Data management and analysis
Epi Info™ for window version 3.5.3 software was used for
data entry and SPSS version 16 statistical software was used for
cleaning and analysis. Chi-square test was used for assessing the
difference between WHO clinical Stage I and II and WHO clinical
Stage III and IV with respect to various variables. Independent
sample t-test statistics was used to compare the respondents’ age
between the two categories. Mortality of the two groups was
compared by using time-to-event Kaplan-Meier methods and
survival time was compared among subjects with WHO clinical
Stage I and II and WHO clinical Stage III and IV, with the use of
the log-rank test.
Before adjusting the covariates, the association between
mortality and WHO clinical stages was done by using bivariate
Cox proportional hazards regression analysis. Multivariate
Cox regression analysis was performed to see the independent
effects of determinant factors after the Cox proportional hazard
assumption was checked. All variables with P < 0.2 during
the bivariate Cox regression analysis were included on the
multivariate Cox regression model. Hazard ratios with 95%
confidence interval (CI) were used to test the significance of the
association after multivariate Cox regression analysis.

3. Results
3.1. Sociodemographic characteristics
Data were retrieved from 698 (99.4%) of 702 records with the

mean ± SD of age of the respondents that were (34.4 ± 8.9)
years among alive group and (37.6 ± 10.8) years among dead
group. Majority of the 487 (93.7%) patients in alive group and
33 (97.1%) in dead group were orthodox and 261 (50.4%) and
14 (43.8%) of patients were married in alive and dead group,
respectively. In both groups, the majority of patients were urban
resident, 380 (73.5%) in alive and 25 (73.5%) in dead group,
respectively (Table 1).
Table 1
Sociodemographic characteristics of the patients in Debre Tabore General
Hospital and Woreta Health Center in South Gondar zone from January
2005 to June 2014.
Variables
Age (mean ± SD)
Sex

Male
Female
Religion
Orthodox
Muslim
Catholic
Others
Marital status
Never married
Married
Separated
Divorced
Widowed
Level of education No education
Primary
Secondary
Tertiary
Employment status* Working full time
Working part time
Not working due to ill
health
Unemployed
Others
Occupation
Daily laborer
Farmer
Housewife
Government employee
Non government employee
Others
Place of residence Urban
Rural
*

Alive [n (%)] Dead [n (%)]
34.48 ± 8.90 37.6 ± 10.8
222 (42.4)
14 (40.0)
302 (57.6)
21 (60.0)
487 (93.7)
33 (97.1)
31 (6.0)
1 (2.9)
1 (0.2)
1 (0.2)
71 (13.7)
8 (25.0)
261 (50.4)
14 (43.8)
46 (8.9)
2 (6.2)
84 (16.2)
6 (18.8)
56 (10.8)
2 (6.2)
227 (44.0)
19 (57.6)
133 (25.8)
5 (15.2)
113 (21.9)
8 (24.2)
43 (8.3)
1 (3.0)
275 (61.8)
9 (36.0)
65 (14.6)
3 (12.0)
43 (9.7)
10 (40.0)
61 (13.7)
1 (0.2)
101 (23.8)
53 (12.5)
84 (19.8)
62 (14.6)
12 (2.8)
112 (26.4)
380 (73.5)
137 (26.5)

1 (4.0)
2 (8.0)
6 (25.0)
4 (16.7)
4 (16.7)
3 (12.5)
1 (4.2)
6 (25.0)
25 (73.5)
9 (26.5)

χ2

df

0.07

1

0.60

3

3.80

4

3.80

3

46.10

4

0.60

5

0.00

1

: Significant at P = 0.0001; α = 0.05.

3.2. Clinical characteristics of patients
From the total 698 patients who were receiving ART , 527
(75.4%) of them were alive, 35 (5.0%) were dead, 39 (5.6%)
were dropout, 88 (12.6%) were transfered out, and 9 (1.3%) of
them were lost. Approximately half percentage of the patients
were in clinical Stage I and II and Stage III and IV, 266 (52.1%),
245 (47.9%) in alive cohort and 16 (48.5%) and 17 (51.5%) in
dead group, respectively. A total of 516 (97.9%) alive patients
and 33 (94.3%) dead individuals had a hemoglobin level of
more than 10 mg/dL at the start of ART. Most of the patients
had a good antiretroviral ( ARV) drug adherence, 486 (97.8%)
and 22 (84.6%) in alive and dead cohort, respectively. From 283
alive patients, 119 (42.0%) and 36 (12.7%) of their partners had
unknown and negative HIV status and 7 (46.7%) and 1 (2.9%)
of their partner of dead individuals had unknown and negative
HIV status, respectively (Table 2). From 698 patients who were
receiving ART, 527 (75.4%) of them were alive, 35 (5.0%) were
dead, 39 (5.6%) were dropout, 88 (12.6%) were transfered out,
and 9 (1.3%) of them were lost.
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All 698 study subjects had contributed to a total of 2 801.6
person years, of which 1 283.59 person per year were from WHO
clinical Stage I and II and 1 518.036 were from WHO clinical
Stage III and IV HIV patients. The cumulative probabilities of
surviving in the first 48 months in WHO clinical Stage I and II
cohort were 93% and 94% in WHO clinical Stage III and IV cohort,
respectively.
The cumulative probability of survival for 9 years in non-exposed and
exposed categories of patients who were receiving ART were 93% and
88%, respectively. And the cumulative probabilities of the compliment
of survival for 9 years i.e. death was 7% and 12% on WHO clinical
Stage I and II, III and IV, respectively.
Table 2
Clinical characteristics of patients in Debre Tabore General Hospital and
Woreta Health Center in South Gondar zone, January 2005 to June 2014.
Variables
Patient functional Working
status
Ambulatory
Bedridden
TB smear result Not determined
at enrollment
Negative
Positive
TB treatment at Yes
enrollment
No
Ctrimoxazole
Good
adherence
faire
HIV test result of Not asked
partner
Negative
Positive
Unknown
Number of causal One
sexual partner
Two
Three
More than three
Use of condom
Always
Sometimes
Rarely
Never
Others
ARV adherence Good
Faire
Poor
ART adherence Stigma
barrier
Afraid of
medication
Doubt on
medication
Depressed
Forgot
medication
Others
Health condition Healthy
of partner
Chronically ill
Dead
Unknown

χ2

Alive [n (%)]
409 (81.3)

Dead [n (%)]
15 (44.1)

74 (14.7)
20 (4.0)
205 (52.8)

13 (38.2)
6 (17.6)
15 (65.2)

155 (39.9)
28 (7.2)
41 (9.6)

4 (17.4)
4 (17.4)
7 (26.9)

7.7

1

0.0050*

385 (90.4)
430 (99.3)

19 (73.1)
21 (100.0)

0.1

1

0.7000

3 (0.7)
7 (2.5)

0 (0.0)
1 (97.1)

36 (12.7)
121 (42.8)
119 (42.0)
246 (91.4)

1 (2.9)
6 (40.0)
7 (46.7)
16 (84.2)

5 (1.9)
13 (4.8)
5 (1.9)
30 (7.6)
94 (23.9)
17 (4.3)
202 (51.3)
51 (12.9)
486 (97.8)
1 (0.2)
10 (2.0)
31 (44.3)

1 (5.3)
2 (10.5)
0 (0.0)
10 (0.0)
3 (17.6)
1 (5.9)
13 (76.5)
0 (0.0)
22 (84.6)
0 (0.0)
4 (15.4)
1 (16.7)

14 (20.0)

3 (50.0)

1 (1.4)

0 (0.0)

1 (1.4)
2 (2.9)

1 (16.7)
1 (16.7)

21 (30.0)
110 (38.6)

0 (0.0)
3 (25.0)

65 (22.8)
39 (13.7)
71 (24.9)

1 (8.3)
5 (41.7)
3 (25.0)

there was no statistically significant difference on survival probability
between the two arms (log rank test statistics = 2.1, df = 1, P = 0. 1)
(Figures 1 and 2).
Hazard function
0.12
Stage III and IV

0.10
0.08
Cumulative hazard

3.3. Cumulative risk of death

Stage I and II

0.06
0.04

Log rank test statistics = 0.014, df = 1, P = 0.9
0.02
0.00

28.7

df
2

P
0.0 001

0

6.3

2

0.0400*

WHO Stage I and II
WHO Stage I and II-censored

2 000
4 000
Duration of follow up in days

6 000

WHO Stage III and IV
WHO Stage III and IV-censored

Figure 1. Kaplan-Meier estimate of survival among WHO clinical Stage I
and II and Stage III and IV patients during their ART follow up in the ART
clinic in Debre Tabore General Hospitals and Woreta Health Center from
January 2005 to June 2014.
Hazard function
0.12

2.5

3

0.4000

Hemoglobin level < 10 g/mL
0.10

2.5

5.8

3

4

0.4000

0.2000

0.08
Cumulative hazard
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Hemoglobin level ≥ 10 g/mL

0.06
0.04

Log rank test statistics = 2.1, df = 1, P = 0.1

0.02
16.9

2

12.6

5

0.0 001*

0.00
0
< 10 m/gL

2 000
4 000
Duration of follow up in days
≥10 g/mL

< 10 g/mL-censored

6 000
≥ 10 g/mL-censored

Figure 2. Kaplan-Meier estimate of survival among HIV-infected patients
whose hemoglobin level was below 10 mg/dL and above 10 mg/dL during
their ART follow up in the ART clinic in Debre Tabore General Hospitals
and Woreta Health Center from January 2005 to June 2014.

7.7

3

: Significant at α = 0.05; TB: Tuberculosis.

*

There was a no statistical significant difference between the two
groups on their survival time (log rank test statistics = 0.014, df = 1, P
= 0.9). There was an increase risk of hazard among those HIV- infected
patients on ART whose hemoglobin count was less than 10 mg/dL, but

3.4. Predictors of mortality
Before fitting the covariate into the model, Cox proportional
hazard assumption was checked by schoenfield residuals test and
graphically by –ln(-ln) survival probability. Those variables with
P < 0.2 on the bivariate Cox regression analysis were fitted to the
multivariate Cox regression analysis model.
Based on the multivariate Cox regression analysis, ambulatory
patients had four folds higher risk of death (adjusted hazard ratio
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= 4.2, 95% CI: 1.7–10.7) as compared to patients of working
functional status, and bedridden patients had six times higher hazards

and independents response of ART that defines the late death. In

of death (adjusted hazard ratio = 6.5, 95% CI: 2.0–20.7) . Relative

of death and it caused 48% of the total death and other studies

to patients who had good ARV drug adherence, those patients

also showed greater estimate than this current findings[15,18-23].

who had poor ARV drug adherence had 5.1 times more hazards of

Though the exact cause of high mortality was not explained by

addition, tuberculosis was found to be the most important cause

death (95% CI: 1.6–16.3) (Table 3).

any of the observational studies at the initial phases of ART, there

Table 3
Predictors of mortality of selected clinical characteristics of the respondents on
Debre Tabore General Hospital and Woreta Health Center in South Gondar zone
from January 2005 to June 2014.

were different estimates of mortality probably due to both early

Variables

that were relatively surviving longer and patients were required

Patient functional status

ARV adherence

ART regimen

CD4 count

Hemoglobin level

Working
Ambulatory
Bedridden
Good
Fair
Poor
1a(30)
1a(40)
1b(30)
1b(40)
1c
1d
1e
1f
< 200
200–350
> 350
< 10 mg/dL
>10 mg/dL

Alive Dead
(n)
(n)
409
15
74
13
20
6
486
22
1
0
10
4
126
10
4
0
78
2
12
0
115
9
33
5
128
9
23
0
313
24
144
5
70
6
11
2
516
33

Adjusted hazard
ratio (95% CI)
1
4.2 (1.7–10.7)
6.5 (2.0–20.7)
1
0.0 (0.0)
5.1 (1.6–16.3)
1
0.0 (0.0)
0.2 (0.02–1.5)
0.0 (0.0)
1.2 (0.4–3.2)
1.2 (0.3–3.4)
1.0 (0.3–3.4)
0.0 (0.0)
0.6 (0.2–2.4)
0.5 (0.1–2.3)
1
2.5 (0.3–20.8)
1

P

and recent phases of treatment including in the study period and
initiation of ART for most patients at early stage of the disease
treatment in relatively less advanced disease stage because their

0.002*
0.002*

awareness has been increased.
Functional status of patients during the ART initiation was

0.900
0.006*

considered as a statistically significant predictor of mortality.
As a result, ambulatory and bedridden patients were 4.2

0.900
0.100
0.900
0.700
0.800
0.900
0.900
0.500
0.400
0.300

and 6.5 times higher risk of death than patients in working
functional status, respectively, which is in line with other studies
conducted in Ethiopia. Like an Eastern Ethiopia study showed
that as compared to working functional status counterpart,
bedridden patients had 4.09 times higher risk of mortality, and
bedridden and ambulatory patients were 2.38 and 2.72 times at
higher risk of death than patients in working functional status,
respectively[21,24]. Others studies also showed that there was 55%

: Significant at α = 0.05, 1a(30) = d4t(30)+3TC+Nvp; 1b(40) =
d4t(40)+3TC+Efv; 1e = TDF+3Tc+Efv; 1a(40) = d4t(40)+3TC+Nvp; 1c
= Azt+3Tc+Nvp; 1f = TDF+3Tc+Nvp; 1b(30) = d4t(40)+3TC+Efv; 1d =
Azt +3Tc+Efv.

mortality for bedridden patients was 2.7 times higher risk of death

4. Discussion

as compared to ambulatory patients in urban slums of Kenya[12].

*

lower risk of death among patients of working functional status
than bedridden patients during initiation of ART[22]. The risk of

Similarly, relative to patients of working functional status,
In our study, mortality of HIV-infected patients and predictors

ambulatory and bedridden patients had 2.87 and 6.90 times higher

of mortality were assessed for those who were enrolled on ART

risk of death, respectively[25]. Likewise, those bedridden clients

program. As a result, a total of 35 (5.0%) deaths were observed

at initiation of ART were more likely to die compared to working

and in the first year of ART initiation, majorities (71.4%) of the

functional status clients. In this regard, studies from Ethiopia and

patients died. There was an overall mortality rate of 1.5 per 100

Nepal reported supporting evidences that being bedridden was a

person per year with the proportion of 5.7% of death in WHO

predictor of mortality during ART care[11,21,26,27].

clinical Stage I and II and 6.5% among WHO clinical Stage III and

Therefore, due attention should be given for ambulatory and

IV with their respective incidence rate of 12.5 per 1 000 person

bedridden patient to reduce high risk of mortality rate. In the

per year and 11.2 per 1 000 person per year, respectively. These

current findings, patients with poor ART adherence had 5.1 times

findings were lower than the research finding of 46 (8.85%) total

more risk of death than patients of good adherence. Consistently

deaths with an overall mortality rate of 3.2 per 100 person per

with this, the study conducted in Addis Ababa showed that

year reported from Aksum Hospital. Likewise, one-third (45/136)

patients with poor ART adherence were 3.92 folds more risk

of all deaths and 89 of the deaths (65.4%) occurred in the first

of death than those who have good ART adherence and study

3 months and 12 months on ART, respectively according to the

conducted in Debre Markos Hospital showed that there were 2.16

study conducted in Nigerian Hospital. And majority (72.8%) of

and 1.88 times higher risk of death for patients of fair and poor

the death occurred over the first 36-month follow-up period. At

ART adherence than those with good adherence respectively[21,28].

one year of starting ART, more than 50% of death occurred within

Even though ART adherence was a statistically significant

three months of ART initiation with an overall mortality rate of

predictor of mortality, since the current study used documents

7.66 death per 100 patients per year and this early treatment death

review, adherence assessment technique was not as such reliable.

was due to the advanced immune deficient status at enrollment

In the current study, unlike other studies, predicators like WHO
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clinical stage, base line hemoglobin level and CD4 cell count

years was more or less comparable between WHO clinical Stage

were not significant predictors of mortality. In the contrary, there

I and II and Stage III and IV. The majority of death occurs in

are other studies which showed that the effects of those predictors

the early period of ART follows up duration before 12 months.

on mortality for example for clinical care, late presentation of

Ambulatory and bedridden patients had more hazard of death

patients at WHO clinical Stages III and IV had 2.16 times higher

than patients who were on working functional status and patients

hazard of death than Stages I and II patients and Tanzanian study

who had poor ARV drug adherence had more risk of death than

showed that WHO clinical Stage IV patients had 4.16 times risk

those patients who had good ARV drug adherence.
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