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Abstract 
Background: In resource limited settings, many human immunodeficiency virus (HIV) infected in-
dividuals lack access to sufficient quantities of nutritious foods, which poses additional challenges 
to the success of anti-retroviral therapy. Morbidity and mortality related to human immune defi-
ciency virus infection in the developing world remain unacceptably high, despite major advances 
in human immune deficiency virus therapy and increased international funding for care. Objective: 
To determine magnitude of malnutrition and identify factors associated with it among adult peo-
ple on highly active anti-retroviral therapy (HAART) in health facility of Hosanna town. Methods: 
Institutional based cross-sectional survey was conducted from March 20 to April30, 2014 on 340 
adult people on anti-retroviral therapy at antiretroviral therapy clinics of Hosanna town. Sample 
clients were selected by simple random sampling technique. Data were collected by face-to-face 
interview using structured pretested questionnaire, record review using check list and anthro-
pometric measurements. Bi-variate analysis and multivariable logistic regression models were 
done using SPSS version 16 to identify factors associated with malnutrition. Results: Overall, the 
prevalence of malnutrition (Body Mass Index (BMI) < 18.5 kg/m2) in this study was 31.2%. House- 
hold food insecurity (AOR = 2.51, 95% CI: 1.31 - 4.81), inadequate diversified diet (AOR = 0.44,  
95% CI: 0.23 - 0.84), low meal frequency (AOR = 0.29, 95% CI: 0.11 - 0.76), clinical staging four 
(AOR = 5.23, 95% CI: 1.42 - 19.35), clinical staging three (AOR = 3.91, 95% CI: 1.57, 9.73), presence 
of opportunistic infections (AOR = 2.62, 95% CI: 1.49 - 4.59) and nutritional support (AOR = 0.45, 
95% CI: 0.23 - 0.89) were independent predictors of malnutrition. Conclusion: Malnutrition (BMI < 
18.5 kg/m2) was high in adult people on anti-retroviral therapy at anti-retroviral therapy clinics of 
Hossana town. Only Anti-Retroviral Therapy is not enough to improve the health status of people 
on HAART. Further, interventional initiatives should focus in improving household food security, 
diversity of diet, meal frequency, clinical staging and prevention and control of opportunistic in-
fections in adult HIV infected individuals receiving highly active anti-retroviral therapy. 
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1. Background 
Malnutrition literally means “bad nutrition” and technically includes both over- and under-nutrition. In the con-
text of developing countries, under-nutrition is generally the main issue of concern, though industrialization and 
changes in eating habits have increased the prevalence of over nutrition. Nonetheless, within the context of 
World Food Programme (WFP) programs and assessments, malnutrition refers to under-nutrition unless other-
wise specified [1]. Likewise, in this study the issue is the under-nutrition. It is the outcome of a group of factors 
such as poverty, inadequate access to food, illiteracy, large family size, poor environmental sanitation, chronic 
illness such as Acquired Immune Deficiency Syndrome (AIDS), lack of safe drinking water, and lack of aware-
ness on nutritional related issue [2]. It is also results from imbalance of nutrient intake with physiological de-
mand for growth, maintenance and reproduction [3]. 

The HIV epidemic remains one of the main public health challenges especially in low and middle income 
countries. At the end of 2010, globally an estimated 34 million people were living with HIV/AIDS with 2.7 mil-
lion new HIV infections and the annual number of people dying from AIDS related causes was 1.8 million. The 
majority of adults newly infected with HIV are in Sub-Saharan Africa (SSA). In SSA, an estimated 1.9 million 
people become infected with HIV in 2011. Ethiopia is one of the seriously affected countries in SSA with a 
large number of people (approximately 800,000) living with HIV/AIDS and 44,751 AIDS-related deaths [4]. 
According to the 2011 Ethiopian demographic and health survey (EDHS), HIV prevalence in Ethiopia is 1.9% 
for women and 1.0% for men with an overall prevalence of 1.5%. This is essentially unchanged from the HIV 
Prevalence reported in 2005 (1.4%) [5]. 

The effect of HIV/AIDS pandemic on nutritional status of infected people is widely known. The common 
known effects are severe muscle wasting and underweight [6]. More than 800 million people worldwide are 
chronically undernourished from which 200 millions are living in SSA, and greater than 33 million are living 
with HIV infection [4]. A meta-analysis study conducted in Sub-Saharan countries reported that the pooling 
prevalence estimates of HIV-related under-nutrition (BMI < 18.5 kg/m2) for women was 10.3% and the preva-
lence in Ethiopian was 13.2%; similar data for African men not available [7]. 

The availability of Highly Active Antiretroviral Therapy (HAART) has extended the lives of many people 
with HIV/AIDS & greatly reduced morbidity and death due to AIDS & related complications [8]. However, 
morbidity and mortality related to HIV infection in the developing world remain unacceptably high, despite ma-
jor advances in HIV therapy and increased international funding for care [9]. 

Poor nutritional status and food insecurity may hasten progression to AIDS, undermine adherence and re-
sponse to antiretroviral therapy. Research shows that, within households affected by HIV, there is an increased 
risk of food insecurity as sick members are unable to work, income declines, expenditure on health care increas-
es and care-giving burdens increase [10]. 

Inadequate dietary intake to meet the increased metabolic demands associated with HIV infection is likely to 
affect nutritional status in Peoples living with HIV/AIDS (PLWHA), further lowering their immunity and has-
tening disease progression hence increasing morbidity and mortality [11]. 

In resource limited settings, many PLWHA lack access to sufficient quantities of nutritious foods, which pos-
es additional challenges to the success of Anti Retroviral Therapy (ART) [12] [13]. 

Limited evidences exist that show the prevalence of malnutrition and identify associated factors among adult 
people on HAART in Ethiopia and no previous studies conducted in health facility of Hosanna town. In addition, 
previous studies conducted in Ethiopia only focused on clinical factors and didn’t include some important fac-
tors such as dietary factors and food insecurity which may determine nutritional status among people on 
HAART. Therefore, this study explored magnitude of malnutrition and associated factors among adult people on 
antiretroviral therapy in health facility of Hosanna town, Hadiya zone, Southern Ethiopia.  
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2. Methods 
2.1. Study Design, Area and Study Population 
Facility based cross sectional study was conducted among adult people on HAART at ART clinics of Hosanna 
town. The study was conducted from March 20 to April 30/2014 in Hosanna town, which is 230 km far from 
Addis Ababa in the south west direction. There are only two ART care units in the town at Nigist Elenie me-
morial Hospital and Hosanna health centre. A total of 3773 clients were present on pre ART and ART care units 
at the two ART care units. The source population was all adult people who are enrolled in highly active an-
ti-retro viral therapy at ART clinics of Hosanna town and the study population was selected adult people on an-
tiretroviral therapy at ART clinics of Hosanna town during the study period that fulfils the inclusion criteria. The 
study include all adult people on antiretroviral therapy willing to participate and age of 18 years and more and 
exclude individuals who were seriously ill and un-able to get through the interview. Pregnant women were also 
excluded from the study since weight gain during pregnancy introduces measurement bias. 

2.2. Sample Size Determination and Sampling Procedure 
The required sample size was determined using single population proportion formula, 
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considering the following assumptions: p = 27.8% (proportion of malnourished people on HAART) [14], Zα/2 
is the value of the standard normal distribution corresponding to a significant level of alpha (α) of 0.05, which is 
1.96 and desired degree of precision (d) of 5%, the computed sample size was 309 and by adding 10% non re-
sponse rate, the total sample size computed was 340. Before data collection a list of eligible ART clients were 
identified from ART data base. According to the total number of ART clients in each clinic, proportionate num-
ber of sample clients was assigned for each ART clinics. Study participants were selected by simple random 
sampling technique using random number computer generation method. 

2.3. Data Collection 
Data were collected using face to face interview, record review and anthropometric measurements. Four ART 
adherence counsellors as data collectors and one health officer as supervisor were recruited.  

2.4. Data Processing and Analysis 
Data was edited, coded and entered in to Epi data 3.1 and exported to SPSS window version 16.0 for analysis. 
Further, data cleaning (editing, recoding, checking for missing values, and outliers) was made after exported to 
SPSS. 

The data analysis ranges from the basic description to the identification of potential predictors of malnutrition. 
Bi-variate analysis and multivariable logistic models was used to show the relation between malnutrition and 
various associated factors. 

The basic descriptive summaries of patients’ characteristics and outcome of interest was computed. Accord-
ingly, simple frequencies, measure of central tendencies and measure of dispersions were computed. 

Finally, all explanatory variables that results (P < 0.25) with the outcome variable were entered in to multi-
variable logistic regression model using backward likely hood ratio method to identify independent predictor of 
malnutrition. P-value < 0.05 was considered as statistically significant and odds ratio at 95% confidence interval 
is used to examine the precision and strength of association. 

2.5. Measurements 
Socio-demographic and lifestyle factors: age, sex, residence, employment status, educational level, occupation, 
source of drinking water, marital status, head of the house hold, social support ,disclosure status, life style and 
family size was collected using pre-tested structured questionnaire. 
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Economic status: Data were collected on ownership of selected assets, such as television, radio, livestock, etc. 
to measure wealth index. 

Health care related factors: gastrointestinal symptoms’ in the last two weeks and adherence in the last 
month were collected using pre-tested structured questionnaire while, side effect of ART, duration of ART, op-
portunistic infections (OIs) and CD4 cell count in the past 6 months and AIDS’ clinical stage was collected from 
record using check list. 

Individual Dietary Diversity Score (IDDS): a record of the 24 hour recall of all food groups eaten by the 
respondents was taken and classified into the 12 food groups using the FAO/Nutrition and Consumer Protection 
Division recommended questionnaire [15]. 

For meal frequency daily eating occasions over the 24-hour period was asked and recorded [16].  
Nutritional counseling and nutritional support was collected using pre-tested structured questionnaire. 
Food Insecurity was assessed by using a short version of the Household Food Insecurity Access Scale 

(HFIAS) developed by the Food and Nutrition Technical Assistance (FANTA) project. Occurrence questions 
relate to three different domains of food insecurity will be used. I. Anxiety and uncertainty about the household 
food supply. II. Insufficient quality (includes variety and preferences of the type of food). III. Insufficient food 
intake and its physical consequences. Each of the questions is asked with a recall period of four weeks (30 days). 
The respondent is first asked an occurrence question that is, whether the condition in the question happened at 
all in the past four weeks (yes or no). If the respondent answers “yes” to an occurrence question, a frequen-
cy-of-occurrence question will be asked to determine whether the condition happened rarely (once or twice), 
sometimes (three to ten times) or often (more than ten times) in the past four week [17]. 

Anthropometric measurement consists of client’s weight and height. Participants’ weight was measured by 
seka weight scale calibrated to 0.5 kg after removing heavy clothes. Participants’ height was measured using 
seka measuring rod calibrated to 0.5 cm. Participants were take off their shoes, stand erect, and look straight in 
horizontal plain to measure their Height [18].  

Body mass index (BMI): was calculated as weight in kilograms divided by the square of height in meters 
(kg/m2). 

Dietary diversity: was computed and dichotomized into two categories; which is low dietary diversity score 
and high dietary diversity score. The calculated chronbach’s alpha was 0.73.  

Food security status: was computed and dichotomized into two categories; which is food insecure and food 
secure. The calculated chronbach’s alpha was 0.88. 

Wealth analysis: initially, reliability test was performed using the economic variables involved in measuring 
the wealth of the households. The calculated Chronbach’s alpha was 0.79. The variables which were employed 
to compute the alpha value were entered in to the principal component analysis.  

At the end of the principal component analysis, the wealth index was obtained as a continuous scale of rela-
tive wealth. Finally, tercile of the wealth index were created to see the association with malnutrition. 

2.6. Data Quality Control 
The questionnaire was adapted from previous literatures & modified in to the study context. It was prepared first 
in English and translated into Amharic, and then retranslated back to English by an expert who is fluent in both 
languages to maintain its consistency.  

Training was given for data collectors and supervisor on objective of the research, how to collect the data 
through interviewing approach, anthropometric measurement and data recording. During the training, the trainer 
was demonstrated how to take anthropometric measurements and the trainee was demonstrated it in front of the 
trainer using small sample of clients. Pre testing of the questionnaire was made on 17 ART care clients in the 
nearby wereda health centre a week prior to the actual survey. Consequently, based on the feedback obtained 
from the pre-test, questions which need clarification revised. 

Daily the data was strictly revised for completeness, accuracy and clarity by the supervisors and principal in-
vestigator. In addition, the data were thoroughly cleaned and carefully entered in to computer using Epi data 
version 3.1 using double entry verification. Weight of participants was taken using standard beam balance and 
the scale was checked at zero before and after each measurement. And also, height measurement of participants 
was taken using the standard measuring scale. 
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2.7. Ethical Consideration 
Prior to data collection, ethical approval were obtained from ethical review committee of Jimma University, 
College of Public Health and medical sciences and submitted to Hadiya zone Health Bureau, Nigist Elienie 
Mohammed Hospital, Hosanna health centre administrators and other concerned bodies to obtain their co-ope- 
ration. Verbal consent was taken from each participant after the purpose of the study explained. They were told 
to withdraw at any time from responding to questions if they are not interested to respond. Participants were in-
formed that all the data obtained from them will be kept confidential using codes instead of any personal iden-
tifiers. 

3. Results 
3.1. Socio-Economic and Lifestyle Characteristics 
A total of 330 adult PLWHA taking ART were participated in the study giving a response rate of 97.1%. The 
rest 2.9% were excluded because of incomplete information. 

Out of 330 participants, female accounts 214 (64.8%). The mean age of respondents was 34.78 (SD: 9.42) and 
135 (40.9%) of them were in the age range of (30 - 39). Majority of respondents 215 (65.2%) living in urban. 
Two hundred (60.6%) of them headed by male, and only 93 (28.2%) of them live with a family size of greater 
than or equal to five. Among the participants, 166 (50.3%) were married, and fifty one (15.5%) windowed. Re-
garding educational status, 149 (45.2%) completed grade 1 - 8, and 102 (30.9%) completed grade 9 - 12. Con-
cerning their occupation, about one fourth 87 (26.4%) of respondents were unemployed, and 69 (20.9%) were 
self employed. Majority of respondents, 193 (58.5%) were from ethnic group Hadiya, and 196 (59.4%) were 
followers of protestant religion. Only 48 (14.5%) of them got social support (Table 1). 

Concerning their living condition, 161 (48.8%) of individuals living with their spouse and 38 (11.5%) were 
living alone. One hundred ninety eight (60%) of respondents did disclose their HIV status. Majority 269 (87.6%) 
of respondents were got drinking water from pipe water (public and private tap) (Table 2). 

Regarding wealth status, 124 (37.6%) of individuals were poor (Table 2). 
Regarding life style conditions only: 7 (2.1%) of individuals were smoking cigarette; 15 (4.5%) of individuals 

were doing physical exercise; 12 (3.6%) of individuals were chewing chat; and 10 (3%) of individuals were 
drinking alcohol (Table 2). 

3.2. Health Status Related Factors 
Out of 330 respondents, 279 (84.5%) of them were receiving care and treatment at the Hospital. Larger propor-
tion of the respondents 248 (75.2%) were following ART care for more than twelve months (Table 3). 

Regarding to gastro intestinal symptoms, 139 (42.12%) of them faced a gastro intestinal symptoms during the 
past two weeks before the survey. Concerning to opportunistic infections, 133 (40.3%) were diagnosed with 
opportunistic infections during the past six month before the survey. Among these 31 (23.30%) were diagnosed 
with tuberculosis, 78 (58.60%) were diagnosed with oral candidiasis and 60 (45%) were diagnosed with diarrhea 
during the past six month before the survey. Fifty five (16.7%) respondents faced side effect of ART during the 
past two weeks before the survey. Regarding to clinical staging, 17 (5.15%) were at stage four and one hundred 
six (32.12%) were at stage three during the survey (Table 3). 

Larger proportion (85.5%) of respondents had good adherence to ART during the past one month before the 
survey. However, 14 (4.2%) individuals had poor adherence to ART. 

Out of 330 respondents, 44 (13.3%) had CD4 count < 200 cells/μl, 103 (31.2%) had CD4 count 200 - 350 
cells/μl, and 183 (55.5%) had CD4 count > 350 cells/μl during the past six month before the survey (Table 3). 

3.3. Dietary Characteristics of Respondents 
Majority of respondents, 271 (82.1%) didn’t get nutritional support and 209 (63.3%) of them were counselled 
about dietary feeding (Table 4). Out of 330 participants, larger proportion of the respondents (67.9%) had in-
adequate diversified food and (84.2%) had low meal frequency score with in the 24 hour dietary recall period 
(Table 4). 
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Table 1. Socio-demographic characteristics of respondents taking antiretroviral therapy in health facility of Hosanna town, 
Hadiya zone, South Ethiopia, from March 20 to April 30/2014.                                                    

Characteristics Category Number (%) 

Sex of the participant 
Male 116 (35.2) 

Female 214 (64.8) 

Age category 

18 - 29 103 (31.2) 
30 - 39 135 (40.9) 
40 - 49 63 (19.1) 
>=50 29 (8.8) 

Place of residence 
urban 215 (65.2) 
Rural 115 (34.8) 

Marital status 

married 166 (50.3) 
Single 77 (23.3) 

Divorced 36 (10.9) 
Windowed 51 (15.5) 

Educational level 

Can’t read and write 34 (10.3) 
Can read and write 14 (4.2) 

Grade 1 - 8 149 (45.2) 
Grade 9 - 12 102 (30.9) 

College and above 31 (9.4) 

Religion 

protestant 196 (59.4) 
Orthodox 87 (26.4) 

Muslim 38 (11.5) 
Others* 9 (2.73) 

Ethnic group 

Hadiya 193 (58.5) 
Kenbata 32 (9.7) 
Amhara 50 (15.2) 
gurage 29 (8.8) 

Others** 26 (7.9) 

Occupation 

farmer 61 (18.5) 
Government employed 61 (18.5) 

Self employed 69 (20) 
Unemployed 87 (26.4) 

Others+ 52 (15.8) 

Head of the house hold 
Male 200 (60.6) 

Female 130 (39.4) 

Family size 
<=5 237 (71.8) 
>5 93 (28.2) 

*Adventist (1), catholic (8) + daily labor (25), house wife (27); **Silte (21), Oromo (10), Tigre (5) and wolayta (16). 

3.4. Food Security Status of Respondents 
Out of 330 participants, larger proportions of the respondents (68.5%) were food insecure (Figure 1).  

3.5. Prevalence of Malnutrition among People on HAART 
Overall, the prevalence of malnutrition with (BMI < 18.5 kg/m2) in this study was (31.2%). Females were most 
affected (18.79%). Out of 103 malnourished individuals, 6 (5.83%) were severely malnourished, 18 (17.48%) 
were moderately malnourished, and 79 (76.69%) were mildly malnourished (Figure 2). The mean BMI of the 
respondents was 20.24 with SD of ±2.57. 

3.6. Factors Associated with Malnutrition among Individuals Receiving HAART 
Before the multi-variable analysis regression diagnostic procedures were carried out under linear regression by  
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Table 2. Socio-economic and life style characteristics of respondents taking antiretroviral therapy in health facility of 
Hosanna town, Hadiya zone, south Ethiopia, from March 20 to April 30/2014.                                            

Characteristics Category Number (%) 

Social support 
yes 48 (14.5) 
No 282 (85.5) 

Disclosure status 
yes 198 (60) 
No 132 (40) 

Living condition 

alone 38 (11.5) 
With parents 120 (36.4) 
With relative 11 (3.3) 
With spouse 161 (38.8) 

Source of drinking water 

private tap 223 (67.6) 
Private well 24 (7.3) 
Public tap 66 (20) 

Others+ 17 (5.2) 

Wealth status 
poor 124 (37.6) 

Middle 103 (31.2) 
Rich 103 (31.2) 

Smoking cigarette 
yes 7 (2.1) 
No 323 (97.9) 

Doing physical exercise 
yes 15 (4.5) 
No 315 (95.5) 

Chewing chat 
Yes 12 (3.6) 
No 318 (96.4) 

Drinking alcohol 
Yes 10 (3) 
No 320 (97) 

+Spring (10) & river (7). 
 
Table 3. Health status related characteristics of respondents taking antiretroviral therapy in health facility of Hosanna town, 
Hadiya zone, South Ethiopia, from March 20 to 30/April 2014.                                                    

Characteristics category number (%) 

Type of health facility 
Hospital 279 (84.5) 

Health centre 51 (15.5) 

Gastro intestinal symptoms 
yes 139 (42.12) 
No 191 (57.88) 

Opportunistic infections 
yes 133 (40.3) 
No 197 (59.7) 

Tuberculosis 
yes 31 (9.39) 
No 299 (90.61) 

Oral candidiasis 
yes 78 (23.64) 
No 252 (76.36) 

Chronic diarrhea 
yes 60 (18.18) 
No 270 (81.82) 

Side effect of ART 
yes 55 (16.7) 
No 275 (83.3) 

Adherence to ART 
good 282 (85.5) 
Fair 34 (10.3) 
Poor 14 (4.2) 

Clinical staging 

I 70 (21.21) 
II 137 (41.52) 
III 106 (32.12) 
IV 17 (5.15) 
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Table 4. Dietary characteristics respondents taking antiretroviral therapy in health facility of Hosanna town, Hadiya zone, 
South Ethiopia, from March 20 to April 30/2014.                                                               

Characteristics category number (%) 

Nutritional support 
yes 59 (17.9) 
No 271 (82.1) 

Dietary counseling 
yes 209 (63.3) 
No 121 (36.7) 

Meal frequency score 
low 278 (84.2) 

High 52 (15.8) 

Dietary diversity score 
Inadequate 224 (67.9) 
Adequate 106 (32.1) 

 

 
Figure 1. Food security status of respondents taking antiretro- 
viral therapy in health facility of Hosanna town, Hadiya zone, 
South Ethiopia, from March 20 to April /30.                          

 

 
Figure 2. Degree of malnutrition among PLWHA on HAART 
in health facility of Hosanna town, Hadiya zone, South Ethiopia, 
from March 20 to April 30/2014.                                 

 
collinearity diagnostics and some variables were excluded before entering to multivariable model because of 
multi-co linearity effect. The variables were source of drinking water with place of residence, OIS with candidi-
asis, diarrhea and gastrointestinal symptoms. In addition, variables did not meet the assumption of X2-tests were 
excluded before multivariable model.  

Variables associated in the bivariate were entered to multivariable regression model by backward likely hood 
ratio method. Multivariable logistic regression analysis confirmed low meal frequency, inadequate dietary di-
versity, clinical staging three and four, opportunistic infections, nutritional support and food insecurity as poten-
tial predictor formal nutrition while controlling other covariates (Table 5). There was no interaction effect be-
tween the potential predictor variables. 

WHO clinical stages had significant effect on the likelihood of malnutrition development. Individuals at clin-
ical stage four were more than five times likely malnourished than those at stage one (AOR = 5.23, 95% CI: 
1.42 - 19.35). Individuals at clinical stage three were 3.91 times more likely to be malnourished compared to  
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Table 5. Multivariable logistic regression models predicting malnutrition (BMI < 18.5 kg/m2) among PLWHA taking anti 
retroviral therapy in health facility of Hosanna town, Hadiya zone, South Ethiopia, from March 20 to April 30/2014.          

Malnutrition (BMI < 18.5 kg/m2) 

Factors Category 
Yes No 

COR (95% CI) AOR(95% CI) 
N (%) N (%) 

Nutritional  
support 

yes 29 (28.16) 30 (13.22) 1 1 
No 74 (71. 84) 197 (86.78) 0.39 (0.22, 0.69)* 0.45 (0.23, 0.89)* 

OIS 
No 38 (36.89) 159 (70.04) 1 1 
yes 65 (63.11) 68 (29.96) 4.00 (2.45, 6.53)* 2.62 (1.49, 4.59)* 

Clinical  
stage 

Stage-I 8 (7.77) 62 (27.31) 1 1 
Stage-II 36 (34.95) 101 (44.49) 2.76 (1.21,6.33)* 2.1 (.0.86, 5.1) 
Stage-III 51 (49.51) 55 (24.23) 5.18 (3.14, 16.46)* 3.91 (1.57, 9.73)* 
Stage-IV 8 (7.76) 9 (3.96) 6.89 (2.1, 22.96)* 5.23 (1.42, 19.35)* 

Meal  
frequency 

low 97 (94.17) 181 (79.74) 1 1 
High 6 (5.83) 46 (20.26) 0.24 (0.10, .60)* 0.29 (0.11, 0.76)* 

Dietary  
diversity 

Inadequate 85 (82.53) 139 (61.23) 1 1 
Adequate 18 (7.47) 88 (38.77) 0.33 (0.19,0 .59)* 0.44 (0.23, 0.84)* 

Food  
security 

Food secure 18 (17.47) 86 (37.88) 1 1 
Food insecure 85 (82.53) 141 (62.12) 2.88 (1.62, 5.12)* 2.51 (1.31, 4.81)* 

*P value < 0.05. 
 
those at stage one (AOR = 3.91, 95% CI: 1.57, 9.73). 

Individuals who were diagnosed with OIS during the past six weeks were nearly 2.6 times likely to be mal-
nourished than not infected with OIS (AOR = 2.62, 95% CI: 1.49 - 4.59). 

There was also a statistically significant positive association between malnutrition and food insecurity. Re-
spondents who were food insecure were more than two times likely malnourished than food secure (AOR = 2.51, 
95% CI: 1.31 - 4.81). 

There was a statistically significant positive association between malnutrition and dietary diversity. Clients 
who were taking adequate diversified food 56% less likely to be malnourished than who have adequate diversi-
fied food (AOR = 0.44, 95% CI: 0.23 - 0.84). 

There was a statistically significant positive association between malnutrition and meal frequency. Respon-
dents with high meal frequency score 71% less likely to be malnourished than who have high meal frequency 
(AOR = 0.29, 95% CI: 0.11 - 0.76). 

Individuals who were not receiving nutritional support and care 55% less likely to be malnourished than those 
who were receiving nutritional support and care (AOR = 0.45, 95% CI: 0.23 - 0.89). 

4. Discussion 
The aim of this study was to determine magnitude of malnutrition (BMI < 18.5 kg/m2) and identify factors asso-
ciated with it among adult people on HAART at ART clinics of Hosanna town. 

Results of the study showed that people on antiretroviral therapy suffer from malnutrition (BMI < 18.5 kg/m2) 
at the study area. The overall prevalence of malnutrition in this study was 31.2%. 

Earlier studies revealed that the magnitude of under-nutrition (BMI < 18.5 kg/m2) in Gondar University Hos-
pital in 2007 was 27.8% [14], and in St. Peter Hospital, Addis Ababa in 2008 was 25% [19]. The result of the 
present study is higher than the results of these studies. This high rate of under-nutrition in this study could be 
due to high prevalence of household food insecurity (68.5%) leading to lack of access to adequate, safe and nu-
tritious food resulting to under-nutrition. There were also a large number of subjects (67.9 %) taking inadequate 
dietary diversified food which reflects low micronutrient intake; it may contribute to the pathogenesis of HIV 
through increasing oxidative stress and compromised immunity and indirectly resulting in under-nutrition. 
However, there is higher prevalence of malnutrition (BMI < 18.5 kg/m2) at a study done in chaina and Brazil 
than this study. The difference could be due to these studies were done on Hospitalized AIDS patients, which 
may present the occurrence of increased opportunistic infections [20] [21]. 
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Females were most affected by malnutrition (18.79%). This might be due to the fact that HIV is common in 
women than the men. This result was consistent with an earlier similar study conducted in Dilla university hos-
pital and Humera hospital, Ethiopia [22] [23]. A meta-analysis study conducted in 11 Sub-Saharan countries re-
ported that the pooling prevalence estimates of HIV-related under-nutrition among HIV infected women was 
10.3% [7]. It is lower than the prevalence proportion of women’s malnutrition in this study. The difference 
could be due to the difference in socio-economic factors. 

The results of this study indentified independent of other factors household food insecurity, inadequate dietary 
diversified diet, opportunistic infections, low meal frequency score and clinical stage four were significantly as-
sociated with malnutrition (BMI < 18.5 kg/m2) at p < 0.05 among adult people on ART.  

WHO clinical stages had significant effect on the likelihood of malnutrition development. Individuals at clin-
ical stage four were more than five times likely malnourished than those at stage one (AOR = 5.23, 95% CI: 
1.42 - 19.35). Respondents at clinical stage three were 3.91 times more likely malnourished than those at stage 
one (AOR = 3.91, 95% CI: 1.57, 9.73). 

This result is consistent with an earlier similar study conducted in dilla university hospital [22]. Similarly, 
study done in Uganda shows PLWHA taking ART at WHO clinical stage four characterized by sever wasting 
chronic fever, chronic diarrhea and weight loss greater than 10% from baseline [24]. 

Regarding to OIS, individuals who were diagnosed with OIS during the past six weeks were more nearly 2.6 
times likely malnourished than not diagnosed with OIS (AOR = 2.62, 95% CI: 1.49 - 4.59). This result is in line 
with earlier similar study conducted in Dilla university hospital [22]. Likewise, this finding is well supplemented 
by similar studies conducted in Kenya [25]. 

A study conducted in Jimma University Hospital, Ethiopia revealed 63.0% of PLWHA on HAART were food 
insecure [26]. There was a statistically significant positive association between malnutrition and food insecurity 
in this study. Respondents who were food insecure were more than two times likely malnourished as compared 
to food secure individuals (AOR = 2.51, 95% CI: 1.31 - 4.81). This result was consistent with study conducted 
at Humera Hospital [23]. Moreover, the result of this study consistent with an earlier similar study conducted in 
Uganda in 2012 among PLWHA on ART that those who were food insecure were more likely to be undernou-
rished [24]. 

There was a statistically significant association between malnutrition and dietary diversity. Clients who had 
adequate diversified food were 56% less likely to be malnourished than who had inadequate diversified food 
(AOR = 0.44, 95% CI: 0.23 - 0.84). This result was consistent with an earlier similar study conducted in Humera 
referral hospital [23]. Moreover, a study conducted in Mozambique supports the result of this study [27]. 

The finding of this study showed low meal frequency had significant positive association with malnutrition. 
Respondents with high meal frequency score 71% likely to be malnourished than who had low meal frequency 
(AOR = 0.29, 95% CI: 0.11 - 0.76). A study conducted in Dire Dewa supports this finding; in which increased 
meal frequency was associated with increased BMI [16]. Moreover, the finding from this study is supported by a 
nutrition counselling card for PLWHA [28]. Limited similar studies exist to discuss more on this issue. 

Other important finding of this study, which has implication for practical programming, is the negative rela-
tionship of nutritional support and under-nutrition. In this study participants who were not taking nutritional care 
and support were 55% less likely to be undernourished than those who were taking nutritional care and support 
(AOR = 0.45, 95% CI: 0.23, 0.89). 

However, a study done in Haiti demonstrated that food assistance among PLWHA on ART significantly im-
proved their BMI [29]. This disagreement between the findings could be individuals experiencing food insecur-
ity were probably shared nutritional support among household members or sold to get money. 

Regarding the limitation of this study, recall bias may limit subjects to remember components of their nutri-
tional intake and respondents may not tell the real information about their food security status due to the need 
for aid. In addition, data on dietary intake may be affected by seasonal variation. 

5. Conclusion 
In conclusion, the prevalence of overall malnutrition was high among adult people on ART despite of HAART 
in the study area. Existing care and treatment clinics that provide nutritional support to PLWHA on ART do not 
appear to address the issues of malnutrition. Predictors of malnutrition were food insecurity, inadequate diversi-
fied diet, low meal frequency, clinical stage four and three, presence of opportunistic infections and getting nu-
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tritional support (plumpy nut). Only ART is not enough to improve the health status of PLWHA on HAART. 
Further, intervention initiatives should focus on improving household food security, diversity of diet, meal fre-
quency, clinical staging and prevention and control of opportunistic infections in adult HIV infected individuals 
receiving highly active antiretroviral therapy to address the problem of malnutrition. 
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