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Background: Anemia is an independent prognostic marker of HIV/AIDS disease progres-
sion. It causes impaired physical functioning, psychological distress, poor quality-of-life, and
reduces life expectancy in HIV patients. However, there is limited information in Ethiopia.
Therefore, the aim of this study was to assess the magnitude of anemia and associated factors
among adult HIV patients on antiretroviral therapy in public health facilities of Kembata
Tembaro Zone, southern Ethiopia.

Methods: We conducted a facility-based cross-sectional study. A total of 401 HIV patients
attending antiretroviral therapy nested in five health facilities were included in the analysis.
Simple random sampling was employed using medical record number to select study units. Data
were collected using pretested and structured questionnaire, anthropometric measurements were
taken, and a drop of capillary blood was collected to determine hemoglobin level by HemoCue
301 analyzer. Clinical related data were collected from patient medical records by using
a structured checklist. The collected data were coded and entered into EpiData version 3.1 and
exported to SPSS version 20 for analysis. Logistic regression analysis was carried out to identify
factors associated with anemia and statistical tests were declared significant at a P-value<0.05.
Results: The magnitude of anemia among adults HIV patients attending ART was 26.2%, 95%
CI=21.7-30.4. Being female (AOR=2.06, 95% CI=1.02-4.16), body mass index <18.5 Kg/m*
(AOR=2.28, 95% CI=1.09-4.78), Zidovudine use (AOR=3.71, 95% CI=1.9-7.26), having had
an opportunistic infection (AOR=5.46, 95% CI=1.67-17.7), and WHO stage III or IV
(AOR=5.71, 95% C=2.68-12.14) were significantly associated with the occurrence of anemia.
Conclusion: Anemia was found to be a moderate public health problem among ART
attendants in the current study area. Thus, early detection and intervention targeting
Zidovudine users, females, patients having body mass index <18.5 Kg/m?, patients having
opportunistic infections, and patients having clinical WHO stage III or IV disease is vital to
reduce the magnitude of anemia and its consequences.
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Introduction

Anemia is a condition in which the number of red blood cells and consequently
their oxygen-carrying capacity are insufficient to meet the body’s physiologic
needs.' It remains a significant public health challenge, affecting 1.93 billion people
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worldwide, or 27% of the world’s population, in 2013.”
This disorder is particularly common among infants, pre-
school-aged children, young women, and older people, but
it can occur at any age and in any region.’ It is also one of
the most commonly observed hematological abnormalities
among HIV patients and is a strong prognostic marker of
disease progression.*’

Multiple factors cause anemia, including nutritional defi-
ciencies, infections, blood loss, and inherited or acquired
disorders that affect hemoglobin synthesis."*'° Among
HIV patients on antiretroviral therapy (ART), anemia is
mostly due to impaired hematopoiesis, opportunistic infec-
tions or malignancies, therapeutic agents, autoimmune phe-
nomena, or malabsorption of vitamins and other nutrients,
which may contribute independently or synergistically to
impaired erythropoiesis and altered coagulation mechanisms.
These abnormalities are severe in late-stage AIDS patients
with high viremia but can be corrected by highly active
antiretroviral therapy.®*'%!2

Hematological complications like anemia, leukopenia,
thrombocytopenia, and sometimes pancytopenia, including
bone marrow dysplasia, have been documented to be
the second-most-common causes of life-threatening condi-
tions and strong independent predictors of morbidity, poor
HIV-infected
individuals.'® Untreated anemia may lead to impaired physi-

clinical outcomes, and mortality in
cal functioning, psychological distress, poor quality-of-life,
and accelerated disease progression, and is a strong prognostic
marker for death.>’-!!

Previous studies conducted in Ethiopia reported the
magnitude of anemia among adult HIV patients on ART
ranges from 23-43.5%.'320 Being female, illiterate, or
ART naive; having a history of taking anti-TB treatment;
taking a Zidovudine (ZDV)-containing ART regimen;
CD4+ T-lymphocyte count; nutritional status; body mass
index (BMI); and WHO clinical stage of HIV/AIDS are
important factors associated with the occurrence of anemia
among adults HIV patients on ART.'>'®

Despite the widely divergent socioeconomic factors that
characterize HIV worldwide, the degree of clinical anemia
remains an independent risk factor for predicting mortality
from HIV, even upon initiation of therapy. So far, the major-
ity of studies conducted on the magnitude of anemia targeted
infants, children, and pregnant women. Very few studies
have been conducted on the magnitude of anemia and its
associated factors among HIV patients on ART, and none
explicitly identified in Kembata Tembaro Zone. Therefore,
this study assessed the magnitude of anemia and associated

factors among HIV patients on ART attending public health
facilities of Kembata Tembaro Zone, southern Ethiopia.

Materials and Methods
Study Design and Setting

An institution-based cross-sectional study design was con-
ducted in the Kembata Tembaro Zone, southern Ethiopia
from March 1 to April 1, 2019. The Kembata Tembaro
Zone is among the central zone in South People Nation
and Nationalities Region (SNNPR). Durame is the capital
of the Zone, which is 119 km from Hawassa, the capital of
SNNPR and 306 km from Addis Ababa, the capital of
Ethiopia. There are 136 health posts, 35 health centers,
three primary hospitals, and one general hospital in the
zone. There are about six public health centers and four
public hospitals providing ART services in the zone. In the
zone a total of 994 people living with HIV were receiving
ART in public health facilities.

Inclusion and Exclusion Criteria

All adult HIV patients attending an ART clinic for care
and treatment at selected public health facilities of
Kembata Tembaro Zone were considered for the study.
Those patients who were on treatment for anemia currently
or in the last 3 months (identified through history and
record review), patients having ART follow-up for less
than 6 months, patients on a therapeutic feeding program
taking Plumpy-Nut, recent surgical procedure or bleeding
due to any reason, females on mensuration, and patients
with incomplete clinical records were excluded from the
study.

Sample Size Determination and Sampling

Procedure

The sample size was estimated using the formula for
a single population proportion, n=(za/,)*P(1-P)/(d)?, con-
sidering the following parameters: 52.3% prevalence of
anemia among HIV patients based on a similar study
conducted in Arba Minch, Ethiopia,'* 95% confidence
level, 5% margin of error (a), 0.05 degree of precision
(d), and 10% non-response rate. Hence, the total sample
size was 422.

From the total of ten public health facilities providing
ART service in the zone, five public health facilities were
selected randomly by lottery method. Then the sample was
proportionally allocated to all selected public health facil-
ities based on the total number of client’s there. The study
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participants were selected from a sampling frame prepared
with the list of participant’s satisfying the inclusion cri-
teria, from patients having appointment during data collec-
tion period, and finally by using a simple random sampling
technique based on a random number generated by
a computer using the medical record number (MRN)
used for antiretroviral therapy in each health facility.

Data Collection Methods

Data were collected by:

Interview-Administered Questionnaire

Data were collected by interview-administered methods
using a structured and pre-tested questionnaire developed
through extensive review of the literature.**'*'* The
questionnaire consists of an inquiry regarding the socio-
demographic characteristics, and 24 hour recall of dietary
practice.

Record Review

Data were collected by reviewing the patient’s medical
record using a structured checklist developed through
extensive review of the literature. The checklist consists
of nutritional, clinical, and immunologic characteristics of
the study participants.

Blood Collection and Hemoglobin Measurement

A capillary blood sample was collected by cleaning the ring
finger with 70% ethanol, air dried and puncturing using
a sterile lancet standard

following operating

procedures after participants had the purpose and procedure
of the study expalined to them and provided consent.?'~*
HemoCue® HB 301 was used to measure the level of hemo-
globin by experienced medical laboratory professionals at

respective health facilities following standard procedures.?

Anthropometric Measurement

Anthropometric data were collected using a calibrated
weight scale and height was measured by using
a portable height measuring board. To determine the
BMI of study participants, weight was measured by
using calibrated weight scale measurement to the nearest
of 0.1 Kg and height was measured by portable height
measuring board to the nearest of 0.1 cm after checking
the five contact points contacted with the measuring board.
Each participant was weighed with light clothes and bare-
foot. All anthropometric measurements were collected

twice and the average value was used for analysis.*®

Data Quality Control

Data were collected by trained and experienced field staff
(data collectors and supervisors). The interview was con-
ducted by
Hemoglobin and anthropometric measurement were done

experienced trained diploma Nurses.
by trained medical laboratory professionals who were
bachelor degree graduates. Data collection instruments
were pre-tested on 21 (5%) participants in one of the
Halaba General

Hospital before actual data collection, and few modifica-

neighboring zonal health facilities,

tions were made. Laboratory procedures were conducted
following the standard operating procedures.

Variables and Measurements

Anemia status was determined based on the new WHO
classification after the hemoglobin level was adjusted for
the altitudes of each campus, sex, and smoking status. The
hemoglobin levels were adjusted for altitudes accordingly.
For smokers, a further hemoglobin adjustment was made
by —0.03 g/dL.** WHO cut-off levels were used for inter-
pretations of the measured hemoglobin. Accordingly, ane-
mia is defined as hemoglobin; <12.0 g/dL for females and
<13.0 g/dL for males.**

Severity of anemia was categorized as; hemoglobin
level between 11-12.9 g/dL was considered as mild ane-
mia, 8-10.9 g/dL moderate anemia, and <8 g/dL severe
anemia for males; and hemoglobin level between 11-11.9
g/dL was considered as mild anemia, 8-10.9 g/dL moder-
ate anemia, and <8 mg/dL severe anemia for females.?*

Public health significance was categorized based on the
magnitude of anemia which was classified as no public
health problem (<5%); mild public health problem (5—
19.9%); moderate public health problem (20-39.9%); and
severe public health problem (>40%).%

Body mass index (BMI) was defined as the weight of
the individual divided by the square of the same individual
height in meters and classified as BMI <18.5 kg/m?
(undernutrition), BMI >18.5 kg/m* (normal weight).”

Good drug adherence was when they miss less than
10% of doses, whereas poor drug adherence was when
they miss greater than 10% of doses during the last 30
days.?®

CD4+ T-cell count was taken from patient records and
classified as <200 cells/uL and >200 cells/pL.

Opportunistic infections (Ols) are infections which
occur or are more severe in people with weakened immune
systems, which were caused by a variety of germs
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(bacteria, viruses, fungi, and parasites). The common Ols
in HIV patients were pneumonia, salmonella infections,
toxoplasmosis, and tuberculosis.*®

The other
demographic factors (sex, age, residence, religion, ethni-

independent variables include socio-
city, educational status, marital status, occupation, family
size, and monthly income), clinical and nutritional factors
(WHO clinical stage, ART regimens, ART type, duration
of ART, history of Ols, history of malaria infection, his-
tory of parasitic infections, daily meal pattern, and dietary
diversity), and behavioral factors (cigarette smoking, alco-

hol drinking, tea/coffee intake after meal).

Data Processing and Analysis

All filled questionnaires were checked for completeness
and consistency and entered to EpiData statistical software
version 3.1, then exported to the SPSS version 20 for
further analysis. Descriptive statistics were used to present
the frequencies, proportion, and summary statistics.
Bivariate analysis was carried out to see the association
of each independent variable with the anemia. Those vari-
ables with a P-value less than 0.25 were included in multi-
variable logistic regression analysis. Multivariable logistic
regression analysis was carried out to control possible
confounders and identify factors independently associated
with client satisfaction with family planning service.
Finally, variables with a P-value less than 0.05 in multi-
variable logistic regression analysis were considered as
a significant association with anemia. The odds ratio was
used to identify the strength of association with anemia.

Ethical Statement

Ethical clearance was obtained from Haramaya University,
Institutional Health Research Ethics Review Committee
(IHRERC) with reference number IHRERC/034/2019.
A permission letter was obtained from Southern Nations
Nationalities and Peoples Regional Health office, Kembata
Tembaro Zone Health Department and studied health facil-
ities prior to the study. Voluntary written and signed con-
sent was obtained from each study participant after
informing the objective, confidentiality, right to withdra-
wal, benefit, and risks of the study and that this study was
conducted in accordance with the Declaration of Helsinki.
Anemic and underweight patients were linked to respec-
tive health facilities for further investigation and possible

intervention.

Result

Socio-Demographic Characteristics

Out of 422 study samples, 401 participants have consented and
participated in the study making a response rate of 95%. More
than half (59.4%) of the study participants were females and
three-quarters (73.8%) were from Kambata ethnicity. The
mean+SD age of the study participants were 36.1+7.6 years.
More than half of the participants (58.6%) were married and
65.3% were urban residents. The mean+SD of the family size
of the participants were 3.6+2. Regarding their occupation and
educational level, a quarter of the participants (25.9%) were
housewives and 31.4% were attending secondary level educa-
tion, respectively (Table 1).

Behavioral and Nutritional

Characteristics
Concerning behavioral characteristics, 15% of the partici-
pants were currently cigarette smokers and 20% of the
participants reported that they used alcohol in the past 30
days prior to the survey. One fifth of participants (19.7%)
have a habit of drinking coffee or tea immediately within
30 minutes after a meal and three quarters of the respon-
dents take all their medicines during the last 30 days.
Almost half of the respondents (50.1%) have an actual
daily meal pattern of less than three times, which was
below the daily recommended meal frequency for
PLHIV on ART. According to a dietary diversity score
assessed using nine food items on a dietary diversity
scale, 59.4% of the study participants had an inadequate
dietary diversity score. The majority (90.8%) of the study
participants ate food items other than vitamin A rich fruits
and vegetables and the least consumed food item was
organ meat. One fifth (19.2%) of the study participants
were underweight and 4% of the study participants were
found to be overweight.

Clinical and Immunologic Characteristics
The meantSD of CD4 T-Lymphocyte cell count of the
participants was 5594239 cells/uL. The majority (94%) of
the study participants had a CD4 count >200 cells/pL.
The large proportion of the study participants (77.1%)
were in a WHO clinical stage of I or II. About 93.3% of
the participants were on the first line drug regimen.
Regarding the ART drug adherence, 80% of the partici-
pants had good adherence or missed less than 10% of
doses during the last 30 days and 91.3% had a working
functional status. About 7.7% of the participants were
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Table | Socio-Demographic Characteristics of Adult People
Living with HIV on ART in Public Health Facilities of Kembata

Tembaro Zone, Southern Ethiopia 2019 (n=401)

Table 2 Clinical and Immunologic Characteristics of Adult

People Living with HIV on Antiretroviral Therapy in Public

Health Facilities of Kembata Tembaro Zone, Southern Ethiopia,

2019
Variables Frequency Percentage
(n=401) Variables Category Frequency | Percentage
Sex Male 163 40.6 CD4+ T-cell count <200 cells/uL 24 6
Female 238 59.4 2200 cells/pL 377 94
Age in years 18-25 29 73 WHO clinical stage Stage | & Il 309 77.1
26-35 151 377 Stage 1 &IV | 92 229
3644 167 41.6
245 54 13.4 ART regimens 1% line 374 93.3
2" line 27 6.7
Residence Urban 262 65.3
Rural 139 347 ART type AZT user 145 36.1
Non-AZT 256 63.9
Marital status Single 62 15.4 user
Married 235 58.6
Divorced 50 13 Duration on ART 6 months—| year | 35 87
Widowed 52 13 15 years 175 436
5-10 years 182 454
Family size <5 318 793 210 years 9 22
>5 83 20.7
History of Ols No 370 92.3
Educational status No formal 46 1.5 Yes 31 7.7
education TB 9 22
Elementary 181 45.1 Pneumonia 12 3
school Oral thrush | 4 08
Secondary school 126 314 Zoster 3 07
College and above | 48 12 Diarrhea | 02
Ethnicity Kembata 296 73.8 CNS i : 02
Hadiya 74 185 toxoplasmosis
Wolaita 22 5.5 Dietary counseling Yes 292 72.8
Gurage 7 1.7 No 109 272
Others® 2 0.5
Adherence to ART Good 321 80
Religion Orthodox 90 224 Poor 80 20
Protestant 269 67.1
Catholic 31 7.7 Functional status Working 366 91.3
Muslim 10 25 Ambulatory 35 87
Adventist ! 02 Other person living with No 273 68
Occupational status | Farmer 78 19.5 HIV on ART in the family Yes 128 32
Merchant 63 157 Spouse %3 726
Government 60 15 Child 37 291
employer Parents 18 14.2
House wife 104 295 Support other than No 329 82
Daily labor 65 le.2 medication Yes 72 18
Student 31 7.7 Money 18 44
Average monthly <1000 EBR 125 31.2 support
; Food support 58 14.4
income
>1000 EBR 276 68.8 History of intestinal Yes 43 10.7
Note: *Keffa and Oromo. parasitic infestation No 358 89.3
id . . fedin g . History of malaria infection | Yes 3 0.8
identified with some type of opportunistic infection. The
oo . No 398 99.2
most commonly reported opportunistic infection was
Pneumonia (Table 2). (Continued)
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Table 2 (Continued).

Variables Category Frequency | Percentage
History of co-morbidity No 389 96.9

Yes 12 3.1

Hypertension 3 0.7

Diabetic 4 0.9

mellitus

Asthma 3 0.7

PUD 2 0.5

Magnitude of Anemia

The overall prevalence of anemia among HIV patients on ART
was 26% (95% CI=21.7-30.4) of patients have a hemoglobin
level below the normal range. The mean+SD of hemoglobin
level among adult HIV patients on ART was 13.0+£2.0 g/dL.
The magnitude of anemia was significantly higher among
females than males; 35.7% (95% CI= 29.8-42.1) among
females vs 12.3% (95% CI=8.0-18.3) among males (chi-
square (df)=27.61 (1), P<0.0001). The mean level of hemo-
globin was 13.8+1.6 in males vs 12.45+2 in females and the
difference was statistically significant (=7.35 and P<0.001).
The mean level of hemoglobin was significantly higher among
WHO stage I patients (13.72+1.54) than participants on WHO
stage four (10.10£1.77) (F=58.26 and P<0.0001).

Factors Associated with Anemia Among
Adult People Living with HIV on ART

A total of 21 variables were considered for bivariate logis-
tic regression and 14 variables were included in the multi-
variable logistic regression model.  Accordingly,
participants having opportunistic infection were 5-times
more likely to develop anemia as compared to those with
their counterpart (AOR=5.46, 95% CI=1.7-17.7). Those
participants using Zidovudine containing ART drug were
4-times more likely to become anemic than users of non-
Zidovudine containing ART drug (AOR=3.7, 95%
CI=1.9-7.3). Females were 2-times more likely to develop
anemia as compared to males (AOR=2.1, 95% CI= 1.02—
4.2). Those participants having a body mass index less
than 18.5 kg/m? were 2-times more likely to become
anemic than patients having a body mass index greater
than or equal to 18.5 kg/m* (AOR=2.3, 95% CI=1.1- 4.8).
Participants with advanced WHO clinical stage (III&IV)
were 6-times more likely to be anemic than stage [ & II

(AOR=5.7, 95% CI=2.7-12.1) (Table 3).

Discussion

In this study, the overall magnitude of anemia was found
to be 26.2% (95% CI=21.7-30.4%). This indicates that
anemia is a moderate public health problem in the study
area. Moreover, being female, having WHO clinical stage
11T or IV, having a BMI less than 18.5 kg/m?, having had
an opportunistic infection, and taking AZT-containing
ART drugs have significant associations with anemia.

The magnitude of anemia found in this study is consistent
with the findings of a systemic review of Ethiopia, which found
the magnitude to be 31.0%;>” a study conducted in Gondar,
North West Ethiopia (22.4%);*® and a study conducted in
South Africa (25.8%).” This study’s findings were lower than
those of studies conducted in different health facilities in
Ethiopia: Arba Minch (52.3%);'® Dire Dawa (41.2%);® and
Tikur Anbessa Specialized Hospital (34.6%).% It was also
lower than the findings of studies conducted in other sub-
Saharan countries: Nigeria (67%),°° Benin City, Nigeria
(60.16%),”" and Tanzania (70.7%).**> However, the magnitude
found in the current study was higher than in studies conducted
at Hawassa Referral Hospital (12.0%),” Jimma University
Hospital (16.2%),”® and Ras Desta Damtew Memorial
Hospital (2.85%)>* and in Malawi (16.2%).>° The differences
in the magnitude of anemia may be explained by differences in
the study time, study area, and the health intervention measure-
ment used. In addition, the differences may be due to the
definition of anemia, adjustments made to hemoglobin levels
for altitude and smoking, and the differences in the guidelines
used for highly active ART in different settings.'

Consistent with the majority of previous studies,>~">¢
being female was strongly associated with anemia in the
current study. This may be due to obstetric and gynecological
factors like menses, pregnancy, and lactation. For example,
during menses, the loss of iron in the menstrual blood ranges
from 12.5-15.0 mg per month.?” Moreover, males are cap-
able of storing more iron (approximately 1000 mg) than
females (300-500 mg),'" leaving females at a higher risk of
developing anemia than their male counterparts.

Using AZT-containing ART drugs was another factor
significantly associated with the occurrence of anemia in
this study. This finding was supported by studies done in
South Africa,” Tanzania,’> and Dire Dawa, Ethiopia.° This
is due to AZT’s side-effect of suppressing the erythropoi-
esis process in the bone marrow by inhibiting erythroid
stem cells and consequently decreasing the production of
reticulocyte and hemoglobin levels without hemolysis or
blood loss.*®
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Table 3 Factors Associated with Anemia Among Adult People Living with HIV Taking Antiretroviral Therapy Drug in Public Health

Facilities of Kembata Tembaro Zone, Southern Ethiopia, 2019

Variables Anemia COR AOR
(95% CI) (95% CI)
Yes(n=105) | No(n=296)

Sex Male 20 (12.2%) 143 (87.8%) Ref Ref

Female 85 (35.7%) 153 (64.3%) 3.97 (2.32-6.8)* 2.06(1.02— 4.16)*
Marital status Single 18 (29.0%) 44 (77.0%) Ref Ref

Married 41 (17.4%) 194 (82.6%) 0.51 (0.27-0.98)* | 0.685 (0.29-1.63)

Divorced 26 (50%.0) 26 (50%) 2.44 (1.12-5.3)* 1.66 (0.49-5.642)

Widowed 20 (38.5%) 32 (61.5%) 1.53 (0.69-3.34) 0.81 (0.27-2.4)
WHO clinical stage Stage | & II 41 (13.2%) 268 (86.8%) Ref Ref

Stage Il & IV | 64 (69.6%) 28 (30.4%) 14.9 (8.6-25.9)* 5.71 (2.68-12.14)**
ART type AZT 80 (55.1%) 65 (44.9%) 11.37 (6.7-19.2)* | 3.71 (1.9-7.26) **

Non-AZT 25 (7.9%) 231 (92.1%) Ref Ref
ART regimens I* line 88 (23.5%) 286 (76.5%) Ref Ref

2" line 17 (62.9%) 10 37.1%) 5.53 (2.44-12.5)* 1.55 (0.38-6.23)
CD4+ T-cell count <200 cells/pL 13 (54.1%) Il (45.9%) 3.66 (1.59-8.45%) 1.8 (0.5-6.5)

2200 cells/pL | 92 (24.4%) 285 (75.6%) Ref Ref
History of Ols No 81 (21.9%) 289 (78.1%) Ref Ref

Yes 24 (77.4%) 7 (22.6%) 12.23 (5.1-29.4)* | 5.46 (1.67-17.7) *
Dietary counseling Yes 60 (20.5%) 232 (79.5%) Ref Ref

No 45 (41.3%) 64 (58.7%) 2.72 (1.69—4.37)* 1.8 (0.57-2.46)
Adherence to ART drug Good 63 (19.6%) 258 (80.4%) Ref Ref

Poor 42 (60%) 38 (40%) 4.53 (2.7-7.6)* 2.07 (0.84.0)
Functional status Working 81 (22.1%) 285 (77.9%) Ref Ref

Ambulatory 24 (68.5%) Il (31.5%) 7.67 (3.6-16.3)* 1.92 (0.64-5.76)
History of medical co-morbidity No 97 (24.9%) 292 (75.1%) Ref Ref

Yes 8 (66.6%) 4 (33.4%) 6.02(1.8,20.43)* 1.96 (0.3-12.8)
BMI <185 46 (59.7%) 31 (40.3%) 6.66 (3.9—11.38)* | 2.28 (1.09-4.78) *

2185 59 (18.2%) 265 (81.8%) Ref Ref
Dietary diversity Adequate 28 (17.1%) 135 (82.9%) Ref Ref

Inadequate 77 (32.3%) 161 (67.7%) 2.3 (1.41-3.76) * 1.05 (0.52-2.1)
Taking coffee or tea within 30 minutes after meal | Yes 38 (48.1%) 41 (51.9%) 3.52 (1.37-8.13) 2.26 (0.9-5.7)

No 67 (20.8%) 255 (79.2%) Ref Ref

Notes: *Significant at P-value <0.05, **P<0.001.

Abbreviations: Ref, reference category; COR, crude odd ratio; Cl, confidence interval; AOR, adjusted odd ratio.

In line with the studies conducted in South Africa,’
Tanzania,>? and Dire Dawa, Ethiopia,’ this study also found
that being at WHO clinical stage III or IV significantly con-
tributed to the occurrence of anemia. This is a result of the high
viral replication during the advanced stage of HIV and asso-
ciated hematological abnormalities. That is, the high viral load
during the late stage of the HIV leads to impaired hematopoi-

esis and altered coagulation mechanisms, resulting in a decline

in the level of hemoglobin during this period and the develop-
ment of anemia.®

In this study, having opportunistic infections also increased
the risk of developing anemia. This finding was supported by
study reports from South Africa® and Arba Minch, Ethiopia."?
This is due to the immune system response to opportunistic
infections which results in the release of cytokines that inter-

fere with the body’s ability to use stored iron and absorb iron
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from the diet and affect the production and normal activity of
the hormone erythropoietin.*

In the current study, participants with BMI less than
18.5 kg/m* were found to be at an increased risk of
developing anemia. This finding is in line with study
reports from Malawi,”> South Africa,” and Ethiopia.®*’
Lower BMI reflect undernutrition as a result of low calorie
intake, poor absorption, or poor utilization of nutrients,
which leads to insufficient levels of iron, folate, and vita-
min B-12 for erythrocyte production. In addition, having
a lower BMI increases the risk of infections, which can
contribute to the occurrence of anemia.

Limitations of the Study

In this study, types of anemia, the effects of family history,
menstrual disorder, cereal-based monotonous diet, and diet
consumption habit was not assessed. In addition, stool
examination to identify parasitic infections and blood
film was not done. Furthermore, the current study did not
consider acute and chronic illnesses, hereditary disorders,
or infections other than opportunistic infections which
may cause anemia.

Conclusion and Recommendation
The magnitude of anemia in the current study was found to
be a moderate public health problem. Being female, hav-
ing advanced WHO clinical stage disease I1I & IV, having
BMI <18.5 kg/m?, developing Ols, and taking AZT con-
taining ART drug were predictors of anemia among adults
attending ART. Therefore, it is recommended that preven-
tive strategies like nutritional education, nutritional screen-
ing, and iron supplementation should be considered
targeting females, AZT containing ART drug users,
advanced disease stage, and under-nourished patients. In
addition, routine screening, early detection, and treatment
of OI’s infection should be strengthened.
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