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Abstract: Reports are indicating increased rate of HIV related admissions despite high coverage of anti-retroviral drug
usage. The aim of this study was to assess the magnitude of HIV related admission and associated factors among adult patients
admitted to Medical ward of Adama Hospital Medical College in Ethiopia. An institution based cross sectional study design
was conducted by using the formula to estimate a single population proportion (P) of 65% taken from HIV case hospital bed
occupancy in Addis Ababa hospitals to select a total of 549 patients. Data were collected by an interviewer administered pre
tested structured questionnaires. The 95% confidence intervals with p-value of less than 0.05 were considered statistically
significant. Analysis was performed by using Statistical package for the social sciences (SPSS v 21) software program. A total
of 538(97.9%) patients were involved in a study out of which, 120(22.3%) of them were HIV cases with various clinical
manifestations. Toxoplasmosis was the commonest 32(26.7%) opportunistic infection. Patients who had divorced, widowed or
separated were 2.6 (AOR 2.6, CI: 1.16, 6.00), Smear positive pulmonary tuberculosis were 4.6 times (AOR 4.6, CI, 1.52,
14.35), Bacterial pneumonia case were 37 times (AOR 37, CI:14.36, 99.68), those with disseminated tuberculosis were 56
times (AOR 56, CI=17.34, 85.84) and patients with neurological illnesses were 27 times (AOR 27, CI=14:00, 55.19) more
likely to be admitted. Whereas, patients with age category of 45 to 54 years were less likely to be admitted to hospital by over
80% (AOR 0.18, CI: 0.06, 0.57) compared to age category of 15 to 24 years old. The prevalence of HIV related admission was
lower compared to other studies. Age of the patients, respiratory system infections, Neurological infections and marital status
of the patients were found to have significant association with HIV related admission.
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1. Introduction
Acquired Immune Deficiency Syndrome (AIDS) has been the
major health problem worldwide. Sub-Saharan Africa accounts
for 22.4 million infections, which is about 67% of the total HIV
burden. The number of people estimated to acquire new
infections is around 1.9 million accounting for 68% of the total
number of new infections [1]. The world is now above the third
decade of AIDS epidemic since elapsed. During these years,
HIV infection has changed from a fatal condition to a
manageable chronic illness mainly due to the development of

antiretroviral therapy (ART). The goal of this therapy is to
improve survival; to reduce HIV associated morbidity and
mortality, to increase the quality of life, to restore immune
function and to achieve maximal and sustained suppression of
viral replication [2]. Previous studies have shown that Highly
Active
Anti-Retroviral
Therapy
(HAART)
reduces
hospitalization rates by as much as 24% to 43% [3]. But, other
chronic diseases that are common to HIV infected patients such
as liver diseases, complications of HAART, Diabetes, Ischemic
heart disease and Cerebrovascular disease may now have more
opportunity to become clinically apparent [4].
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The study done at urban clinics in Europe showed that,
liver disease secondary to virus and other non HIV causes
were attributable to admissions [2]. Similarly, liver failure
was recorded as cause of admission for HIV infected
individuals [5]. The beneficial effects of HAART result from
gradual restoration of pathogen specific immune responses
mediated by suppressed viral replication and increasedCD4
cell count [2]. This in turn decreases admission to hospital
[6]. However, various studies indicated that, large proportion
of hospital beds were occupied by HIV infected patients
despite the availability of these drugs. For example, about
half of all beds in the provincial hospitals in Chiang Mai,
Thailand and 39% of the beds in Kenyatta National Hospital
Kenya were occupied by HIV infected patients [7, 10].
Similar conditions were observed in India, with an average
bed population ratio of 6.8/10,000 [8]. This is more severe in
African hospitals where more than half the beds are occupied
by HIV positive patients particularly in sub Saharan Africa
[11]. In some African countries like Rwanda and Zimbabwe,
hospitalization due to HIV was about 66% and 25%
respectively [11]. Likewise, in Cote d’Ivoire, Zambia, and
Zimbabwe 50 to 80 percent of all available beds in urban
hospitals were occupied by same patients that affect chances
for the service to be provided to other non HIV patients [11,
12]. Moreover; other studies have shown increases in
hospitalizations attributable to complications of other
diseases other than HIV alone [5, 13, 14].
Ethiopia is in a low generalized HIV epidemic with
significant heterogeneity among regions and population
groups. It is estimated that about 753,100 people are living
with HIV in Ethiopia. The national prevalence of HIV
declined from 1.5% in 2011 to 1.1% in 2015. Urban residents
are more affected than rural areas while females are twice
affected than male populations [15]. According to study
conducted in Addis Ababa hospitals, 65% of the admission
was related to HIV positive patients with variable co
morbidities [16]. HIV itself is an illness which mostly results
in seeking for hospitalization. When other non HIV related
disease added, it exerts burden which increases the chance of
hospitalization in this era of HAART program [17]. Few
studies were done to assess the magnitude of hospital
admission and related factors due to HIV as well as other co
morbidities. This is unfortunate, since such information could
be considered in the design of management interventions,
evaluation of prevention strategy targeting HIV positive
patients. Therefore, the purpose of the study was to assess the
magnitude of HIV related admission and associated factors
among adult patients admitted to medical ward at Adama
Hospital Medical College. This will create a great
opportunity because; hospital data provides accurate and
timely information about HIV status and causes of
admissions and treatment outcomes. It is also important to
understand the trend of hospitalization of patients with HIV.
In addition, it assists in the design of the intervention and to
further improve preventive and curative measurements.
Moreover; it helps targeting research in the prevention of
specific HIV related diseases.

2. Materials and Methods
2.1. Study Area and Period
Adama is located about 100 kilo meters in the Eastern part
of the country. The town has a total population of 324,256,
18 kebeles (lowest level of administration) with total land
area of 13,000 hectors. The altitude varies between 1590 to
1700 meters and the temperatures is between 14 -30 Oc.
Adama Hospital Medical College is a teaching center and the
only government hospital which serves as a higher referral
center for the populations that estimated at about 4,690,000
living around the catchment areas. The study was conducted
from June 1 to September 30 2017.
2.2. Study Design
The study used a hospital based cross sectional study design.
2.3. Source and Study Population
2.3.1. Source Population
The source population for the current study was adult
patients aged >15 years and above living in Adama Hospital
Medical College catchment areas.
2.3.2. Study Population
All patients admitted to Medical wards of Adama Hospital
Medical College in Adama Town from June 1 to September
30 2017.
2.3.3. Study Unit
Individual patients admitted to Medical ward.
2.3.4. Inclusion Criteria
All patients who had ability to communicate and gave
consent were included.
2.3.5. Exclusion Criteria
Patients who were seriously ill, had hearing difficulty for
interview technique or declined to be interviewed were
excluded from the study.
2.4. Sample Size and Sampling Procedure
2.4.1. Sample Size Determination
The sample size was determined using the formula to
estimate a single population proportion. The sample size was
calculated using the following assumption: population
proportion (P) of 65% taken from hospital bed occupancy
study conducted in three Addis Ababa hospitals, 95%
confidence level, and a 4% margin of error. Then, the
calculated sample size was n= Z2 α/2* p (1 -p)/ d2 which is
n= (1.96)2 x0.65 (1-0.65)/ (0.042) =546. Taking the total
number of Adult HIV patients on chronic care at ART clinic
at Adama Hospital (N=5800), finite population correction
formula was used to determine the final sample size.

n=

n
 n
 1+ 
 N
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Where n0 is the sample from an infinite population; when
N is total population
546
Therefore, n=546, N=5800= n=
=499.
 546 
1+


 5800 
Adding 10% for non response rate (499 x10%) = 499+49.9
=which is 549 patients
2.4.2. Sampling Technique
Consecutive sampling technique was employed in order to
get adequate number of patients as per the calculated sample
size within the study periods.
2.5. Variables of the Study
2.5.1. Dependent Variables
HIV related admission.
2.5.2. Independent Variables
Socio demographic variables:-Sex, age, residence,
ethnicity, religion, marital status, family size, occupational,
house, income, educational status, employment
Factors related to drug and treatment: Drug toxicities,
prophylaxis, treatment failure, adverse drug reaction.
Presence of opportunistic infection
Late diagnoses
Presence of co -morbidities
2.6. Data Collection
2.6.1. Data Collection tools
An interview administered structured questionnaires was
used to collect data on socio demographic characteristics,
length of hospital stay of patients, co-morbidities. In
addition, medical records of admitted patients were reviewed
for diagnoses, various investigation results and treatment
outcomes. Nutritional status of the patients was determined
by using weight and height scale (model 2356S Germany).
2.6.2. Data Collection Procedure
Clinical diagnosis, investigation results, presence of co
morbidities, drug related events were reviewed by
specialists/residents in the field who did not involve in the
study using standard diagnostic techniques and WHO staging
criteria [18].
Nutritional status was measured to a precision of 0.1 kg in
light cloths and height to a precision of 0.1 cm without shoes.
Where the patient found to have edoema or any condition that
affects weight, MUAC was used to assess his nutritional status.
2.7. Data Quality Assurance
The questionnaire was prepared in English and then translated
to local languages and later back to English by two different
teachers who were fluent in Afaan Oromoo and Amharic (local
languages) and had MSc degree in English to check for
consistency. Two days training was given for data collectors and
supervisor regarding study objective, diagnoses, interview
techniques,
laboratory
results
and
Anthropometric
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measurements. Pretesting on 5% of the total sample size was
undergone on patients admitted to Rift Valley Hospital medical
ward to identify potential problems that would arise during the
actual data collection period and identified problems was
amended accordingly. Questionnaires were checked daily for
accuracy, consistency, and completeness by supervisor.
Furthermore, the supervisor and the principal investigator gave
feedback and correction regarding the collected data on a daily
basis to the data collectors.
2.8. Data Processing and Analysis
Data processing: Data was coded and checked for
completeness, consistency and entered in to EPI info
version7. The data was imported in to statistical package for
social sciences (SPSS) software Version 21 for data
processing and analysis. Univariate analysis was performed
to describe the characteristics of study population. Bivariate
analysis with crude odds ratio of 95% confidence interval
was used to assess the association between independent and
dependent variables. Independent variables which had
association with the outcome variable in the bivariate
Logistic regression and those with P value of <0.25 were
considered a candidate for the final Logistic regression
model. The Hosmer-Lemeshow test was used to check
goodness of model fitting. Finally, collinearity and
interaction between independent variables were checked and
a forward step wise variable selection method was used to
run the final multivariate analysis. Independent variables
with a p-value < 0.05 in the final model will be considered as
independent and significant predictors for HIV related
admissions and crude and adjusted odds ratio with 95%
confidence interval were presented.
2.9. Ethical Clearance
Prior to data collection, permission was obtained from Adama
Hospital Medical College Institutional Review Board (IRB) and
Oromia Health Bureau Ethical Review committee. Consent
statement explaining purpose of the test, voluntary participation,
risks, benefit, autonomy and confidentiality were read to
participants. In addition it was informed that the results will be
made available as soon as the test completed. Informed written
consent was obtained before the procedure took place.

3. Result and Discussion
3.1. Socio-Demographic Characteristics of the Study
Participants
A total of 538 of patients (97.9% response rate) were
admitted to the ward during the study period. The mean age
of the patients was 40(SD±16) years while patients in the
range of age category of 35 to 44 years comprised the highest
(32.9%) proportions of admission. From the total patients,
272(50.6%) of them were male and 308(57.2%) of them were
from urban residential area. Majority (68.8%) of the patients
were married, 158(29.4%) were housewives. Similarly,
368(68.4%) were Orthodox by religion, 240(44.6%) of them
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were belong to Amhara ethnic group and 190(23.8%) of the
patients were able to read and write. With regard to family
size and monthly income, each patients had 2.8(SD+1.6)
family members and 356(66.2%) of them had less than 1000
Ethiopian Birr (36USD) monthly income (Table 1).
Table 1. Socio demographic characteristics of Adult patients admitted to
Medical ward of Adama Hospital Medical College, Adama, Oromia,
Ethiopia, 2017.
Variables
Residence
Urban
Rural
Age Category
15 to 24 years
25 to 34 years
35 to 44 years
45to 54 years
>= 55 years
Occupation
House wife
Farmers
Daily laborer
Merchants
Students
Jobless
Government Employee
Private Employee
Others
Sex
Male
Female
Marital status
Married
Single
Divorced
Widowed
Separated
Ethnicity
Amhara
Oromo
Tigre
Gurage
Others
Educational status
Illiterate
Read and write
Primary(1-8)
Secondary(9-12)
College and above
Monthly income
<1000 ETB
>=1000ETB

Number (%)
308(57.2%)
230(42.8%)
41(7.6%)
114(21.2%)
177(32.9%)
145(27.0%)
61(11.3%)
158(29.4%)
151(28.1%)
50(9.3%)
44(8.1%)
38(7.1%)
37(6.9%)
37(6.9%)
19(3.5%)
4(0.7%)
272(50.6%)
266(49.4%)
370(68.8%)
107(19.9%)
39(7.2%)
16(3.0%)
6(1.1%)
240(44.6%)
196(36.4%)
19(3.5%)
15(2.8%)
68(12.6%)
128(23.8%)
190(35.3%)
122(22.7%)
96(17.8%)
2(0.4%)
356(66.2%)
182(33.8%)

3.2. Magnitude of HIV Infected Patient Admission and
Related Characteristics
A total of 120 HIV positive patients were admitted during
the study period that accounted for the prevalence of 22.3%
HIV related admission. Majority, 69(57.5%) of the admitted
patients were from rural areas which was predominated
(50.8%) by female patients. Larger number of patients
(108(90%) were in WHO stage four category with over all
mean CD4+count of 176 (SD±195) while 77(64.2%) of them
were bed ridden functionally. On the other hand, 117(97.5%)

of them received prophylaxis and 78(65%) of them were
malnourished. Furthermore, 102(85%) of them were living
with families and 66(55%) of them did not get any kind help
from any organizations. Among the patients admitted due to
HIV infections, 33(27.5%) of patients were given support by
their families (Table2).
Table 2. Prevalence of HIV Infected patient admission and related
characteristics among adult patients admitted to medical ward at Adama
Hospital Medical College, Adama, Oromia, Ethiopia, 2017.
Variables
WHO staging
Stage 2
Stage 3
Stage 4
Nutritional status
Malnourished
Well nourished
CD4+ count
<200mu/l
>= 200mu/l
Getting help
Yes
No
Functional status
Bed ridden
Wasting
Ambulatory
Support provided by
Families
Social Based Organizations
NGO 15(12.5%)
Friends
No support

Number (%)
2(1.7%)
10((8.3%)
108(90%)
78(65%)
42(35%)
83(69.2%)
37(30.8%)
54(45%)
66(55%)
77(64.2%)
11(9.2%)
32(26.7%)
33(27.5%)
4(3.3%)
4(3.3%)
64(53.3%).

3.3. Magnitude of Opportunistic Infections
Table 3 describes magnitude of different opportunistic
infections of the admitted HIV positive patients. Overall,
53(44.2%) of patients were admitted due to infections related
to respiratory system and 44(36.7%) of them were admitted
due to neurological opportunistic infections. Generally,
Toxoplasmosis was the most (26.7%) common opportunistic
infections observed among admitted patients followed by
community acquired pneumonia.
Table 3. Magnitude of Opportunistic infections among adult HIV positive
patients admitted to medical ward of Adama Hospital Medical College,
Adama, Oromia, Ethiopia, 2017.
Variables
Opportunisticinfections
Toxoplasmosis
Community acquired pneumonia
Pulmonary tuberculosis(Smear +VE)
Disseminated Tuberculosis 20(16.7%)
Cryptococcal meningitis
TB meningitis
PJP
Oesophageal candidiasis
Pulmonary tuberculosis(Smear negative)

Number (%)
32(26.7%)
22(18.3%)
6(5%)
10(8.3%)
2(1.7%)
13(10.8%)
3(2.5%)
12(10%)

3.4. Factors related to ART Drug Intake
From the total HIV positive admitted to the ward, 72(60%)
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of the patients were on ART for variable durations out of
which 39(32.5%) them took for less than one year and
33(27.5%) took for more than one year. Majority of them
(83%) were on first line ART drugs. The most common side
effect observed in most of the cases was gastrointestinal
symptoms which was manifested as nausea and vomiting.
Only 6(5%) of the patients encountered CNS and Skin
related adverse drug reaction reactions.
3.5. Treatment Outcome

Causes for death among admitted patients.
Figure 1. Causes of poor outcome (deaths) of admitted patients to Medical
Ward at Adama Hospital Medical College, Adama, Oromia, Ethiopia, 2017.

3.6. Factor Associated with HIV Related Admission
Regarding treatment outcomes of the admitted patients,
502(93.3%) of patients had good outcomes. Considering the
poor outcome, a total of 36 patients died during the study
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period. Accordingly, 27 (75%) of deaths were accounted by
HIV related infections whereas, among HIV negative
patients, 5(13.8%) and 4(11.1%) of the patients died as a
result of stroke and disseminated tuberculosis respectively.
Multivariate logistic regression analysis was conducted to
see the factors that determined HIV related admissions
among patients admitted to medical ward. Accordingly, age
of the patients, marital status, respiratory infections and
neurological illnesses were found to have statistically
significant association with admissions. Accordingly, marital
status categorized as divorced, widowed or separated were
2.6 (AOR 2.6, CI: 1.16, 6.00) times more likely to be
admitted compared with married patients. Similarly,
respiratory infections were found to be the determinant risk
factors for being admitted to hospital. Therefore, patients
with Smear positive pulmonary tuberculosis were 4.6 times
(AOR 4.6, CI, 1.52, 14.35), those infected with bacterial
pneumonia were 37 times (AOR 37, CI: 14.36, 99.68) and
those with disseminated tuberculosis were 56 times (AOR
56, CI=17.34, 85.84), more likely to be admitted compared to
other causes of hospitalizations. In addition, patients with
neurological illnesses were 27 times (AOR 27, CI=14:00,
55.19) more likely to be admitted.
One other hand, HIV infected patients in the range of age
category 45 to 54 years were less likely to be admitted to
hospital by over 80% (AOR 0.18, CI: 0.06, 0.57) compared
to age category of 15 to 24 years old. The remaining factors
did not show statistically significant association with
admission (Table 4).

Table 4. Maltivariable analysis result for study of factors associated with HIV infected patients admission to medical ward of Adama Hospital Medical
College, Adama, Oromia, Ethiopia, 2017.
Variables
Age group
15 to 24 years
25 to 34 years
35to 44 years
45 to 54 years
>= 55 years
Marital status
Married
Single
Divorced, separated or widowed
Respiratory infections
All other illnesses
Disseminated TB
Bacterial pneumonia
Pulmonary Tuberculosis +ve
Neurological illnesses
Yes
Others

HIV related admissions
Yes
No
16(39%)
25(61%)
43(37.7%)
71(62.3%)
41(23.2%)
136(76.8%)
11(7.6%)
134(92.4%)
9(14.8%)
52(85.2%)

COR
1
3.6
3.4
1.74
0.47

76(20.5%)
22(20.6%)
22(36.1%)

294(79.5%)
85(79.4%)
39(63.9%)

72(15.5%)
20(83.3%)
22(75.9%)
6(31.6%)
44(66.7%)
76(16.1%)

95% CI
1.43
1.56
0.79
0.18

9.52
7.81
3.83
1.21

AOR
1
0.8
0.4
0.18
0.2

1
1.0
2.1

0.58
1.22

1.7
3.89

394(84.5%)
4(16.7%)
7(24.1%)
13(68.4%)

1
27.3
17.19
2.5

9.08
7.08
0.93

82.40
41.74
6.86

22(33.3%)
369(83.9%)

10.4
1

5.90

18.38

95% CI
0.32
0.15
0.06
0.08

2.42
1.1
0.57
1

1
0.6
2.6

0.3
1.16

1.44
6

*

1
56
37
4.6

17.34
14.36
1.52

85.84
99.68
14.35

***
***
***

14.8

55.49

***

27
1

*

Variable(s) entered on step 1: Age, Maritus_status, Respiratory infections, Neurological illnesses. a
*P value <0.05, ** P value <0.01,*** P value <0.001.

4. Discussion
We investigated the magnitude and important clinical
findings of all admitted adult patients in general and

regarding the level of hospitalization among HIV infected
individuals in particular at Adama Hospital Medical College.
The overall percentage of hospital admissions to the medical
wards due to known cases of HIV was 22.3%. This is lower
than the magnitude of hospitalization of HIV infected
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patients in Brazil (70%), Uganda (70%), South Africa (40%)
and admissions in Addis Ababa hospitals (65%) [18–20]. The
difference could be explained by the spatial, study period and
sample size. Besides, this study was conducted at a time
where decentralized ART treatment and chronic care is
practiced across every health institutions in the country. This
is evidenced by higher level (97%) of adherence according to
the study on level of adherence and its determinants among
patients on treatment in different health facilities in Oromia
[19]. Socio demographic characteristics can modify or alter
the occurrence of the disease in individuals. In this study, age
of the patients was significantly associated with being
admitted to hospital. Hence, patients in the age category
belonged to 45 to 54 years were less likely to be admitted.
This is different from the study in South Africa where older
age group patients were more at risk than younger age. It is
also different from the study conducted at Addis Ababa that
found Bimodal (age 25 and 56) as significantly associated
risk factor with being admitted to hospital in HIV infected
cases [7]. The difference may be explained by method of
analysis in which the stated studies have used age as
continuous variables. The lower magnitude of admission of
HIV infected patients in this hospital may be related to higher
adherence of the patients to the ART drugs in the study area
[19]. The other sociodemographic factors observed to be
significantly associated with hospitalization among HIV
infected patients was marital status of the study participants.
Hence, patients grouped as others category (Divorced,
Separated or Widowed) had higher odds of admission
compared to those who married. The fact that this category
represents higher (36.1%) of HIV infected patients admitted
to the ward could show some sort of behavioral or life styles
that can affect their health status. For example, studies on
causes of hospital admission of AIDS patients in southern
Brazil found the predominance of patients without a stable
relationship (divorced and widowed individuals) comprising
66.4% of the sample. It is assumed that this group had a
greater number of sexual partners and a greater tendency
towards promiscuity, thus increasing the chance of HIV
infection and its transmission [22]. Similarly, HIV/AIDS
stigmas may lead to prejudice and social segregation,
particularly among sero discordant couples [21, 22]. It may
also because of married patients had higher drug adherence
as evidenced by the study conducted in Oromia health
facilities [21]. The other factors significantly associated with
hospitalization in our study were opportunistic infections.
Accordingly, respiratory and neurological OIs were found to
have significant association with admission when adjusted to
other possible causes. Hence, patients with neurological
manifestations were significantly associated with being
admitted to hospital. This is in agreement with study in
Brazil [19], China [25], India [26] Kenya [27], Libya [28]
and Addis Ababa [18]. HIV infections destroys the adaptive
immune system, which makes the affected people highly
susceptible to opportunistic infections (OIs) [20, 24, 28].
Higher magnitude of OIs among infected patients during the
era of HAART may imply low level of early screening and

treatments [22, 29].

5. Conclusion and Recommendations
The prevalence of HIV related admission was lower
compared to other studies.
Age of the patients, respiratory system infections,
Neurological infections and marital status of the patients were
found to have significant association with hospitalization.

6. Recommendations
For Health Institutions
1. Early screening and treatment of HIV positive patients
should be strengthen
2. Interventions targeted HIV care should consider
segments of the patients with unstable life and age
category
For the study participants
1. They should seek early consultation whenever they feel
symptoms associated with respiratory and other
infections
2. They should develop healthier behavior so that they can
live safely.
3. Unmarried, divorced or separated patients should lead
healthier life style and assess other possible risk factors
that can harm their health
For researchers
1. The magnitude of late diagnoses should be studied by
taking larger number of study participants including all
health facilities.

Limitations
1. The study did not capture all the possible risk factors
since some parameters were incomplete, not done or
patients die or discharge before investigations get
completed.
2. Late diagnose, which is more important to assess the
current preventive performance was not assessed due to
failure to measure CD4+ count with in the study period.
3. The nature of the study cannot depict the cause and
effect relationships.
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