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Abstract
Background: Malnutrition and human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS)
are highly prevalent in Sub-Saharan Africa, and they are linked in a vicious cycle. Intestinal parasite co-infection
worsens the effect of malnutrition among HIV patients. However, the magnitude of malnutrition and its determinant
factors among people living with HIV/AIDS are not well understood in Butajira in particular and Ethiopia in general.
The aim of this study was to determine the prevalence of malnutrition and its associated factors among adult
people living with HIV/AIDS and receiving anti-retroviral therapy (ART).
Methods: Institution-based cross-sectional study was conducted, and systematic random sampling technique was
used to select study subjects. A total of 305 study subjects were enrolled in the study. Structured and pre-tested
questionnaire was used to collect demographic data. From each sampled patient, anthropometric and laboratory
data were also collected. Both bivariate and multivariate logistic regression analyses were used to assess the effect
of the various factors on the level of malnutrition. A P value ≤0.05 at 95% CI was considered statistically significant.
Results: The overall prevalence of malnutrition was 25.2% of which 49, 19, and 9 patients were mildly, moderately,
and severely malnourished, respectively. Multivariate logistic regression analysis revealed that living in rural area, anemia,
and intestinal parasitic co-infection were significantly associated with malnutrition (AOR = 1.98, 1.9, 2.85, respectively).
Conclusions: The prevalence of malnutrition among HIV/AIDS patients receiving ART in Butajira was high and intestinal
parasite co-infection was found as an important risk factor associated with malnutrition.
Keywords: Malnutrition, HIV/AIDS, ART, Intestinal parasites

Background
Globally, more than 800 million people are chronically
undernourished [1], and over 35 million people are living
with human immunodeficiency virus (HIV). Although new
cases have been reported all over the globe, the majority of
cases have been reported in low- and middle-income countries, particularly in Sub-Saharan Africa (SSA) [2]. In
Ethiopia, 1.5% of adult people aged 15–49 are infected with
HIV [3]. Malnutrition combined with human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/
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AIDS) brought significant crisis in SSA in particular and
globally in general. HIV affects the health status of an individual, and it has an impact on households, communities,
and economic growth of the nations. In most developing
countries, malnutrition together with infectious diseases aggravated the HIV/AIDS pandemic and contributed for both
mortality and morbidity of patients [4,5]. HIV/AIDS and
malnutrition effects are interconnected, worsen one another
in a vicious cycle, and cause progressive damage to the immune system independently. HIV specifically affects nutritional status by reducing food intake, increasing energy
requirements, and harmfully affects nutrient absorption
and metabolism [6,7]. The effects of malnutrition by itself
can decrease cluster of differentiation-four (CD4+) T cells
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and contribute to abnormal B-cell responses [8,9] which adversely affect the overall clinical outcome and exacerbate
HIV-related immune depression [10].
Anti-retroviral therapy (ART) medications can cause
nausea, vomiting, loss of appetite, diarrhea, and other
disorders [11]. Diarrhea adversely affects the nutritional
status of people living with HIV/AIDS (PLWHA) [12,13].
Commonly identified metabolic complications in adults
living with HIV/AIDS who received ART include lipodystrophy, insulin resistance, dyslipidemia, lactic acidosis,
and osteopenia [14,15].
Adequate nutrition is necessary to manage opportunistic infections, maintain the immune system, optimize response to medical treatment, and support optimal
quality of life for PLWHA [16]. Evidence has shown that
good nutrition may contribute to slowing the progression of the disease. Nutrition interventions can also help
to optimize the benefits of antiretroviral drugs and may
increase compliance with treatment regimens [17].
The prevalence of malnutrition among PLWHA was
reported higher in different parts of the world. In
Ethiopia, malnutrition among PLWHA receiving ART
has been a major challenge to accomplish the full impact
of intervention. There are different reports that showed
large magnitude of both HIV/AIDS and malnutrition in
Ethiopia. However, the burden of malnutrition among
PLWHA and receiving ART is not fully understood in
Butajira Zonal administration in particular and in the
nation in general. Moreover, determinants of nutritional
status especially intestinal parasitic infection are not
comprehensively studied. Hence, this study was designed
to assess the prevalence of malnutrition and its associated factors among adult HIV/AIDS clients receiving
ART at Butajira Hospital, Southern Ethiopia.

Methods
Study area, design, and period

The study was conducted at Butajira Hospital which is
found in Butajira town, Gurage Zone, Southern Nations
Nationalities and People’s Region (SNNPR), located
135 km from the capital city, Addis Ababa, Ethiopia.
The town lies on the average at 2,100 m above sea level.
Butajira Hospital is a zonal hospital with 110 beds that
gives health services for people living in Butajira and the
surrounding rural kebeles. The study was an institutionbased cross-sectional study conducted from October
2013 to June 2014.
Populations

The source populations were all adult PLWHA in Butajira town and the surrounding area that were enrolled
for ART follow-up service at Butajira Hospital. The
study populations were people with the age of 18 years
and above who were currently receiving ART. Patients
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who were receiving ART and involved in ART follow-up
clinic at Butajira Hospital and aged 18 years and above
were included in the study. However, pregnant women,
lactating mothers (6 months of postpartum), and seriously ill and/or patients with spinal deformity were excluded.

Operational definition

Drug adherence status: it was estimated by percent of
missed dose enclosed in the last 6 month follow-up time
from patient ART follow-up form combined with selfreported adherence measurement technique by asking
the patients about the number of times they have missed
taking their pills each month and recorded. The category
was based on WHO classification.
Good adherence: there is good adherence if the average
adherence is greater than 95% (he/she missed ≤2 doses
of 30 doses or ≤3 doses of 60 doses).
Fair adherence: there is fair adherence if the average
adherence is 85%–94% (he/she missed 3–5 doses of 30
doses or 3–9 doses of 60 doses).
Poor adherence: there is poor adherence if the average
adherence is <85% (he/she missed ≥6 doses from 30
doses or >9 doses of 60 doses).
Sample size and sampling technique

The sample size was determined using single population
proportion formula taking 22.1% [18] prevalence of malnutrition among adults with HIV/AIDS on ART with 5%
marginal error and 95% confidence interval (CI) of certainty (alpha = 0.05). In this study, 15% of non-response
rate was taken, and the final sample size was determined
as 305. A systematic random sampling technique was
used to select the study subjects. According to the hospital report, on average, 10–20 patients that were currently taking ART have been visiting the hospital daily.
Considering 3 months of study period, 660 patients were
expected to visit the hospital. Since the sample size was
determined as 305, the sampling interval was determined as 2. Of the first two subjects, one patient was
randomly selected by lottery method; and then every
second patient was selected to participate in the study.
Socio-demographic data

The data was collected from March to May 2014 using
structured questionnaire. Socio-demographic characteristics were focused on data such as age, sex, monthly income, and educational and marital status together with
nutrition and clinical-related characteristics were collected. Four data collectors (one nurse, one health officer, and two laboratory technicians) were recruited, and
2 days of training were given. The data collection
process was followed daily by the principal investigator.
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Laboratory data

Data on opportunistic disease in the past 6 months,
WHO clinical stages of disease, drug adherence, and
chronic diseases were obtained from patient charts and
ART follow-up forms. CD4+ T cell count was measured
with BD FACS machine (US) and categorized according
to its clinical significance. Hemoglobin was measured
with Cell Dyne hematology analyzer (US). Hemoglobin
level ranged between 13–17 and 12–16 g/dl was considered as normal for male and female patients, respectively. Patients were graded anemic when the
hemoglobin concentration was <12 and <13 g/dl for
male and female patients, respectively.
Anthropometric data

Anthropometric measurements (weight, height) were
recorded by a trained nurse. Weight of the participants
was measured in kilograms with 0.1 kg increments
using standard beam balance, and the scale was
checked at zero before and after each measurement.
Each participant was asked to remove heavy clothes.
Measurement of height was conducted using the standard measuring scale and recorded to the nearest
0.5 cm. The participants were asked to take off their
shoes, stand erect, and look straight in vertical plain.
Stool sample collection and microscopy

About 2 g of stool samples were collected in a clean
leak-proof cupped plastic container following standard operating procedures. Each sample was examined
by two clinical laboratory technicians independently
for intestinal parasites using direct microscopic and
concentration methods at Butajira Hospital parasitology laboratory. In the case of direct microscopic
examination, stool samples were mixed with physiological saline (0.85% NaCl) on a microscope slide, covered
with a cover slip, and then examined microscopically
using low power objective first and high dry power objective to examine cysts of intestinal parasites. In the case of
formal-ether concentration method, about 2 g or 2 ml of
stool sample was mixed with 10 ml of normal saline solution and thoroughly mixed. This was filtered through two
layers of gauze into a centrifuge test tube and centrifuged
for 1 min at a speed of approximately 25,000 rpm for
10 min. When the supernatant fluid was very cloudy, the
deposit was washed again by mixing it with 10 ml of normal saline. After pouring or removing the supernatant
fluid, 10 ml of formaldehyde solution (10% formalin solution) was added to the sediment. After mixing the suspension well and allowed to stand for 5 min, 3 ml of ether
was added and was immediately stopped and vigorously
shacked for 30 s. The preparation was centrifuged for
1 min at low speed, usually 1,500 rpm. There appeared
four layers in the preparation; the first layer which is an

Page 3 of 11

ether, the second layer which is a debris, the third layer
which is a formaldehyde solution, and the fourth layer
which is the deposit containing stages of parasites (cysts,
egg, and/or larvae). The supernatant was removed by tilting the tube and poured off all the fluid. The sediment
was mixed with the remaining small fluid, and about two
drops of the deposit was placed on a slide, to which a drop
of iodine solution was added and covered with a cover
slide. The entire preparation was examined using × 10 objective for protozoa eggs and × 40 objective for cysts.

Quality control

The questionnaire was adapted and modified into our
context from previous literatures. It was prepared first in
English, translated into the local language Amharic, and
then retranslated back to English by an expert to maintain its consistency. Training was given for data collectors and supervisor. Pre-testing of the questionnaire was
made on 20 patients receiving ART in the nearby health
center 3 weeks prior to the actual survey. Data collection
process was strictly followed day to day by the supervisor
and principal investigator. Standard operating procedures
were followed during sample collection, processing, transportation, and identification of intestinal parasites. Data
was checked for completeness, coded, and first entered in
to EPI-info version 7; then, it was rechecked and transferred to Statistical Package for Social Science (SPSS) version 20 for analysis. Chi-square was used to carry out
descriptive analysis. Bivariate and multivariate logistic regression analyses were used to assess the effect of the various factors on the level of malnutrition and to control
possible confounders. The absence of multi-co-linearity
was checked by using VIF/tolerance. The model adequacy
was checked by using Hosmer and Lemeshow goodness of
fit test. P value ≤0.05 at 95% CI was considered statistically
significant.
Ethical consideration

Ethical approval was obtained from the ethical review committee of the School of Biomedical and Laboratory Sciences, College of Medicine and Health
Sciences, University of Gondar, prior to data collection. Permission was taken from Butajira Zonal Hospital administrators. Written informed consent was
obtained from each individual after the purpose of
the study was explained. Participants were told that
they had full right to participate or not, and they
were also informed that all the data obtained from
them would be kept confidential using codes instead
of any personal identifiers. Any study participants
who were positive for intestinal parasite were referred to ART clinicians for treatment. Finally, those
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participants identified as undernutrition were given
nutritional counseling and RUTF in collaboration
with the clinicians working in ART clinic at Butajira
Hospital.

Results
Socio-demographic characteristics of the study
participants

A total of 305 adult PLWHA receiving ART were involved in this study. The majority of participants (60.7%)
were in the age group 30–44 years with the mean and
standard deviation (±SD) of 39.5 (±9.9) years. Sixty-two
percent of study participants were women, and more
than half (50.5%) of the study participants were currently
married. The majority of participants (86.6%) have low
monthly income (<1,000 Ethiopian birr (ETB) as shown
in (Table 1).
Clinical profiles and ART status of the study participants

The HIV status of patients showed that 60.3% (n = 184)
were at WHO clinical stage I. One hundred twentyseven patients (41.6%) had current or past history of opportunistic infections, of which 73 patients (23.9%) had
tuberculosis infection and accounted for the uppermost
co-infection. The median CD4+ T cell count and mean
hemoglobin concentration level of participants were 400
cells/μl with inter-quartile range (329 IQR) and 13.0 g/dl
with SD ±1.7, respectively (Table 2). One hundred
thirty-two patients (43.3%) were on ART treatment regimen 1e (TDF + 3TC + NVP), and another 122 (40%)
were on 1c (AZT + 3TC + NVP). However, quite a number of patients (38.7%) had changed the ART regimen
due to toxicity/side effects during follow-up period
(Table 2).
Nutrition-related characteristics of the study participants

Data on the household food insecurity and dietary diversity status showed that 79% of participants were food insecure, of which 14 (4.6%), 99 (32.5%), and 128 (42%)
were mildly, moderately, and severely food insecure, respectively. The mean household dietary diversity was
4.93 with SD ±1.8. Moreover, 121 (39.7%) participants
were with inadequate dietary diversity (Table 3).
Intestinal parasite infection among the study participants

In this study, 26.6% of the study participants were coinfected with one or more intestinal parasites and six
different types of intestinal parasitic species were identified. The prevalence of Entamoeba histolytica/dispar
was 11.5% (n = 35) and that of Taenia species 7.2% (n =
22) followed by Giardia lamblia 5.3% (n = 16) (Table 4).
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Prevalence of malnutrition

The overall prevalence of malnutrition (BMI <18.5 kg/
m2) among PLWHA receiving ART at Butajira Hospital
was 25.2% (95% CI: 20.0%–30.2%). Mild, moderate, and
severe malnutrition were observed on 49 (16.1%), 19
(6.2%), and 9 (3.0%) participants, respectively. The mean
BMI for male and female was 20.77 (SD ± 3.15) and
21.04 (SD ± 3.56), respectively. The prevalence of malnutrition among male patients was 25.9% (95% CI: 18.3%–
34.3%) but 24.9% (95% CI: 18.8%–31.2%) among females.
The prevalence of malnutrition was also different by the
age of the study subjects. Among 77 (25.2%) malnourished subjects, the age group 30–44 were mostly affected, 42 (13.8%), followed by the age group above
44 years, 29 (9.5%).
Factors affecting malnutrition

In this study, both bivariate and multivariate logistic
regression analysis were computed. Out of 11 selected
variables that showed significant association with malnutrition in the bivariate model, only five variables
(residence, eating difficulty, ready-to-use therapeutic
food (RUTF), anemia, and intestinal parasitic infection)
were significantly associated with malnutrition when
data were computed with multivariate logistic regression analysis. Six variables that showed association on
the bivariate model (age, educational status, gastrointestinal symptoms, diarrhea, Household Food Insecurity Access Scale (HFIS), and Household Dietary
Diversity (HDD) were not statistically associated with
malnutrition in the multivariate model (Table 5). In
addition, being rural area dweller was significantly associated with malnutrition (P = 0.02). Patients living in
rural area were two times more likely to be malnourished
as compared to those living in urban areas (AOR = 1.98;
95% CI: 1.10, 3.53). Eating difficulty was also positively associated with malnutrition (P = 0.002). Participants who
had one or more eating difficulty were 2.69 times more
likely to be malnourished as compared to those who were
free of eating difficulty (AOR = 2.69; 95% CI: 1.41, 5.11).
Ready-to-use therapeutic food (RUTF) was negatively associated with malnutrition. Individuals who were not taking RUTF were 82% times less likely to be malnourished
than those who were taking RUTF (AOR = 0.18; 95% CI:
0.08, 0.40). Anemia was also positively associated with
malnutrition (P = 0.03). Participants who were anemic
were 1.94 more likely to be malnourished than those with
normal hemoglobin level (AOR = 1.94; 95% CI: 1.05, 3.57).
Intestinal parasitic co-infection was also significantly associated with malnutrition. (P = 0.001). Participants who had
one or more intestinal parasites were 2.85 times more
likely to be malnourished as compared to those who were
free of intestinal parasites (AOR = 2.85; 95% CI: 1.54, 5.27)
(Table 5).
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Table 1 Socio-demographic characteristics of the study participants
Characteristics
Sex

Male
Female

Age

62.0

36

11.8

30–44

185

60.7

84

27.5

Single

19

6.2

Married

154

50.5

Divorced

42

13.8

Widowed

81

26.6

≤3
4–6

Educational status

Religion

Ethnicity

Occupation

Residence

Monthly income in ETB

38.0

189

Separated
Family size

Percent (%)

116

18–29
≥45

Marital status

Frequency (n)

9

3.0

148

22.8

137

21.1

>6

20

3.1

Unable to read and write

121

39.7

Able to read and write

38

12.5

Primary education

80

26.2

Secondary education

47

15.4

Tertiary education

19

6.2

Orthodox

143

46.9

Muslim

102

33.4

Protestant and Catholic

60

19.7

Gurage

178

58.4

Silitie

55

18.0

Amhara

40

13.1

Oromo

14

4.6

Hadiya

18

5.9

Governmental employer

40

13.1

Self employer

51

16.7

Farmer

39

12.8

Merchant

45

14.8

Daily laborer

60

19.7

House wife

49

16.1

Jobless

21

6.9

Urban

177

58.0

Rural

128

42.0

<1,000

264

86.6

≥1,000

41

13.4

More than half of the patients were married, many had a family size of 4–6 members, and many were unable to read and write. The majority of the patients had
less than 1,000 Ethiopian birr monthly income.

Discussion
This study is focused on assessing the prevalence of malnutrition and its associated factors among adult PLWHA and
currently receiving ART. The overall prevalence of malnutrition (25.2%) was relatively lower than other reports conducted in different parts of the world (37.2%–43%) [19-21].

The prevalence of malnutrition was also reported different
in different parts of Ethiopia. For example, Hailemariam
et al. reported a 12.3% prevalence of malnutrition in Dilla,
southern parts of Ethiopia [22]. On the other hand, higher
prevalence of malnutrition (42.3%) was reported in Tigray,
northern parts of Ethiopia [23]. The prevalence of

Gedle et al. BMC Nutrition 2015, 1:5
http://www.biomedcentral.com/2055-0928/1/5

Page 6 of 11

Table 2 Clinical profiles and ART status
Variables
Eating difficulty

No
Yes

70

23.0

63

20.7

Vomiting

20

6.6

Nausea

13

4.3

CD4+ T cell count

Current/past OI in the past 6 months

50

16.4

28

9.2

Indigestion

22

7.2

7

2.7

Stage I

184

60.3

Stage II

54

17.7

Stage III

60

19.7

Stage IV

7

2.3

<200 cells/μl

51

16.7

200–350 cells/μl

73

23.9

76

24.9

>500 cells/μl

105

34.4

Normal

220

72.1

Anemic

85

27.9

178

58.4

127

41.6

Acute/chronic diarrhea

45

14.8

Tuberculosis

73

23.9

Oral thrush

17

5.6

8

2.6

No
Yes

Problems

Oral ulcer

ART regimens

Pneumonia

8

2.6

Zoster

3

1.0

Pneumocystis carinii

1

0.3

1a (d4T + 3TC + NVP)

7

2.3

1c (AZT + 3TC + NVP)

122

40.0

1d (AZT + 3TC + EFV)

14

4.6

1e (TDF + 3TC + EFV)

132

43.3

1f (TDF + 3TC + NVP)

26

8.5

2b (TDF + 3TC + LPV/r)
Duration of ART

2
83.6

Problems

351–500 cells/μl

Anemia status

6
255

Diarrhea

Constipation
WHO clinical stage

77.0

Problems

No
Yes

Percent (%)

235

Loss of appetite

Swallowing difficulty
Gastrointestinal symptoms

Frequency (n)

<6 months

4

1.3

38

12.5

6–12 months

47

15.4

1–3 years

53

17.4

>3 years

167

54.8

Regimen change

No

187

61.3

Yes

118

38.7

Reasons for change

Toxicity/side effect

117

38.4

1

0.3

New tuberculosis
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Table 2 Clinical profiles and ART status (Continued)
Drug adherence

277

90.8

Fair

Good

20

6.6

Poor

8

2.6

Many patients were on stage I HIV status, one-third had CD4+ T cell count less than 500 cells/μl, and more than half of the patients had a history of opportunistic
infection. Many of the patients took ART treatment for more than 3 years but had toxicity/side effect. However, drug adherences for many of the patients were
good enough.
AZT zidovudine, d4T stavudine, EFV efavirenz, NVP nevirapine, TDF tenofovir, 3TC lamivudine, LPV/r lopinavir + ritonavir.

malnutrition in Gondar and Bahirdar, northwestern parts of
Ethiopia, was reported 27.8% and 25.5%, respectively
[18,24].The discrepancy of malnutrition among different
parts of the country may reflect the existence of different
socio-economic and other factors that are practiced by
these different communities probably as a result of different
ethnic experiences. The high prevalence of malnutrition reported in Tigray was only on women patients. This may indicate gender-dependent prevalence of malnutrition among
HIV-positive women. There are also reports that support
women are biologically, socially, and economically more
vulnerable to both HIV/AIDS and malnutrition [25,26].
Women have lower muscle mass and greater amount of
total body fat than men with an equivalent BMI, which may
increase the prevalence of malnutrition, since sex and
muscle mass can affect the relationship between BMI and
body fat [27].
Patients living in rural area were two times more likely
to be malnourished as compared to those living in urban
areas. It will not be unwise to expect lower socioeconomic status, reduced awareness about nutrition,

lower food access and diversity, and narrower availability
of health, water, and sanitation services in rural dwellers
than people living in urban in the study area as these are
commonly observed in third world and developing
countries. Eating difficulty was another significantly associated variable with malnutrition among PLWHA receiving ART. Participants who had one or more eating
difficulty were 2.69 times more likely to be malnourished
as compared to those who were free of eating difficulty.
This finding is in accordance with the results of former
studies conducted in Gondar and Bahirdar, northwestern
Ethiopia [18,24]. Reduction of food consumption due to
loss of appetite, vomiting and nausea due to the side effects of ART drugs, and swallowing difficulty due to oral
thrush or ulcer lead to reduced energy intake and may
also be the main reasons for the loss of weight among
PLWHA [28].
This study found a significant positive association between anemia and malnutrition. Participants who were
anemic were 1.94 times more likely to be malnourished
than those with normal hemoglobin level. Similar

Table 3 Nutrition-related characteristics
Variables
Change of feeding style after knowing HIV status

Type of change of feeding style

Frequency (n)

Percent (%)

No

227

74.4

Yes

75

24.6

Frequency

18

5.9

Quality of food

75

24.6

3

1.0

Quantity
Dietary counseling

Organizational support other than medication

No

143

46.9

Yes

162

53.1

No

263

86.2

7

2.3

Economical support
RUTF

26

8.5

9

3.0

Food secure

64

21.0

Mildly food insecure

14

4.6

Economical and RUTF
Household food insecurity status

Moderately food insecure
Severely food insecure
Household dietary diversity

99

32.5

128

42.0

Inadequate

121

39.7

Adequate

184

60.3

Nearly half of the patients had no any type of dietary counseling, and many were severely food insecure.
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Table 4 Intestinal parasite co-infection
Intestinal parasites
Negative
Positive
Protozoa’s

Entamoeba histolytica/dispar trophozoite

Multiple parasitic infections

Percent (%)

224

73.4

81

26.6

22

7.2

Entamoeba histolytica/dispar cyst

13

4.3

Giardia lamblia trophozoite

14

4.6

Giardia lamblia cyst
Helminthes

Frequency (n)

2

0.7

22

7.2

Ascaris lumbricoides

9

3.0

Strongyloid stercoralis

5

1.6

Tanea species

Hookworm species

2

0.7

Entamoeba histolytica/dispar trophozoite + Giardia lamblia trophozoite

2

0.7

Entamoeba histolytica/dispar trophozoite + Ascaris lumbricoides

2

0.7

Giardia lamblia trophozoite + Tanea species

1

0.3

The prevalence of intestinal parasitic infection was 26.6%. Entamoeba histolytica/dispar trophozoite and Tanea species were the dominant intestinal
parasites identified.

reports were documented in a study conducted in Tigray
[23]. This association of anemia with malnutrition might
be due to alterations in bone marrow and spleen
erythropoiesis, diminution in reticulocyte as a result of
protein-energy malnutrition. Haemopoietic tissue has a
high rate of regeneration, and cellular proliferation presents a high demand for protein for the process of
haemopoiesis. Bone marrow atrophy is common in
protein-energy malnutrition, which results from abnormalities of stem cells or defects in stromal cells, which
would alter the haemopoietic microenvironment [29].
There was also a significant negative association between RUTF with malnutrition in the current study. Individuals who were not taking RUTF were 82% times
less likely to be malnourished than those who were taking RUTF, and this was also in accordance with previous
reports [23]. However, the current result on the association of RUTF with malnutrition contradicts with a report from other countries such as Central Haiti [30] and
Uganda [31]. A number of reasons can contribute for
the difference including the study design. The former
studies conducted in Central Haiti were prospective cohort study, which have enough time to observe the potential effect of RUTF on that of malnutrition. On the
other hand, the participants of the current study may
not take RUTF properly due to sharing to their family
members, selling to get money, and they may not respond to RUTF due to recurrent opportunistic infections, clinical stages of disease, and others.
The other pertinent finding of the current study was a
highly significant positive association of intestinal parasites with malnutrition. Participants who had one or
more intestinal parasites were 2.85 times more likely to
be malnourished as compared to those who were free of

intestinal parasites. This positive association might be
due to nutrient demand of parasite itself, frequent episode of diarrhea and reduced appetite, blocking of the
absorbing surface of the mucosa by adult worms, and altered absorption of nutrients [32,33]. Many of the populations at high risk for HIV also live in highly endemic
areas of intestinal parasitic infections, which are mainly
acquired in childhood and remain as chronic infections
into adulthood [34]. Several investigators reported lower
levels of hemoglobin as a result of pathogenic intestinal
parasitic infections [35]. Entamoeba histolytica leads to
necrosis of intestinal mucosa and bleeding; Giardia lamblia to malabsorption; and Tricuris is suggested to associate with anemia mediating through iron deficiency
caused by blood loss [36]. Infection by hookworm causes
iron deficiency anemia, and Ascaris lumbricoides is
known to influence nutritional status; but its impacts on
anemia are less clear [37].
The limitation of the current study could be the study
design as cross-sectional study design by its nature limits
information about cause and effect relationship in the
majority of predictors. Recall bias and social desirability
bias were the limitations of the study when measuring
adherence to HAART and duration of HART. Moreover,
only anthropometric measurement (BMI) was used to
assess the nutritional status of participants, which assess
mainly the public health burden of malnutrition. The
study did not add some laboratory methods used to assess nutritional status like micronutrient deficiencies.

Conclusions
This study revealed that malnutrition is high among
PLWHA receiving ART in Butajira Hospital, southern
Ethiopia. Living in rural area, eating difficulty, anemia,
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Table 5 Factors associated with malnutrition among PLWHA receiving ART
Predictors

Undernutrition
Yes

COR (95% CI)

AOR (95% CI)

P values

No

Age
18–29

6

30

1

30–44

42

143

1.47(0.57–3.76)

> 44

29

55

2.64(0.98–7.06)

Urban

35

142

1

1

Rural

42

86

1.98(1.17–3.34)

1.98(1.10–3.53)

0.02

40

81

2.63(0.72–9.57)

0.002

Residence

Educational status
Unable to read and write
Able to read and write

12

26

2.46(0.60–10.08)

Primary education

16

64

1.33(0.35–5.14)

Secondary education

6

41

0.78(0.17–3.50)

Tertiary education

3

16

1

Yes

29

41

2.76(1.56–4.88)

2.69(1.41–5.11)

No

48

187

1

1

Eating difficulty

Drug adherence
Yes

18

32

1.87(0.98–3.57)

No

59

196

1

Yes

12

16

2.45(1.10–5.43)

No

65

212

1

Diarrhea

RUTF
Yes

22

13

No

55

215

0.15(0.07–0.3)

1

0.18(0.08–0.40)

1
0.00

Yes

31

54

2.17(1.25–3.76)

1.94(1.05–3.57)

0.03

No

46

174

1

1

Anemia

HFIS
Food secure

6

58

1

Mildly food insecure

2

12

1.61(0.29–8.97)

Moderately food insecure

26

73

3.44(1.33–8.92)

Severely food insecure

43

85

4.89(1.95–12.2)

Inadequate

37

84

1.59(0.94–2.67)

Adequate

40

144

1

HDD

Intestinal parasite
Present

33

48

2.81(1.62–4.89)

2.85(1.54–5.27)

Absent

44

180

1

1

Living in rural area, eating difficulty, RUFF, anemia, and intestinal parasite infection were significantly associated with under nutrition.

0.001
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RUTF, and intestinal parasite co-infection were the most
significant factors affecting malnutrition. Strengthening
household food security status of patients besides nutritional support and ART treatment, consistent detection of
intestinal parasites and prompt treatment or de-worming,
and regular checkup of hemoglobin concentration among
PLWHA in general and those taking ART in particular is
recommended.
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