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Introduction: Overweight/obesity is an emerging public health problem in low income countries. Currently sub-Saharan African 
countries are facing a double burden of malnutrition. Evidence has shown that overweight/obesity is becoming a problem for people 
living with HIV. But little is known in our setting. Thus, this study is designed to assess the association between overweight/obesity 
and ART drug regimen among adult HIV patients in Gamo zone public health facilities southern Ethiopia.
Objective: To assess the association between overweight/obesity and ART drug regimen among adult HIV patients in Gamo zone 
public health facilities southern Ethiopia.
Methods: Institution-based cross-sectional study was conducted from April 10 to May 10, 2022, among systematically selected adult 
HIV patients. The data were collected by using a structured interviewer-administered questionnaire, patient record review, and physical 
measurements. Multivariate logistic regression model was used to assess the association between dependent and independent variables. 
A p-value <0.05 with its 95% CI was considered as a statistically significant and interpreted accordingly.
Results: The magnitude of overweight/obesity were 13.5% (95% CI:(10.4–17.2)). Being male (2.484(1.308, 4.716)), duration on ART 
(took for ≥5 years) ((2.249(1.218, 4.152)), and ART drug regime (3.789(1.965, 7.304)) were significantly associated with overweight/ 
obesity.
Conclusion: Overweight/obesity is significantly associated to ART drug regimen type among adult HIV patients. Furthermore, sex 
and duration on ART drug were found significantly associated with overweight/obesity of adult HIV patients.
Keywords: obesity, overweight, HIV, anti-retroviral therapy, drug, Gamo zone, Ethiopia

Introduction
Human immunodeficiency virus (HIV) infection is most of the time related to weight loss or underweight.1,2 However, 
now a days weight gain has been attributed to the increasing availability of highly active anti-retroviral therapy (ART). 
Overweight and obesity has been reported to be a common problem among HIV patients in Africa.3

The shift of HIV/AIDS clinical feature or the weight gain among PLWH may be associated to side effect of all ART 
drugs,4 while for others, it was considered to be an immunological response or a reaction of an increased CD4 cell count. 
Because of the reports of associations between CD4 cell increase and weight gain,5 for instance Protease inhibitors (PI), 
have been associated with weight gain, mainly with fat mass, condition like buffalo syndrome and increased central body 
fat distribution similar to metabolic syndrome, with no change in lean body mass.6

Obesity is becoming a problem for HIV-infected people in developed countries due to progressive economic 
development which leads to nutrition transition and several people are adopting a modern lifestyle, less physical activity, 
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and consuming high-density food.7 Weight gain among ART patients is common and considered as a side effect of 
regimens, while for others, it was considered to be an immunological response.5

The first-line ART regimen is the best for viral suppression and immune recovery and can reduce the occurrence of 
opportunistic infection (OI). According to Ethiopia Federal Ministry of Health (FMoH) ART drug administration 
guideline the preferred first-line regimen for adults and adolescents is TDF+3TC+DTG or TDF+3TC+EFV as a once- 
daily dose.8

Still now, there is no cure for HIV/AIDS. After the initiation of ART, AIDS patients’ care and treatments have 
significantly improved. The drug can reduce morbidity and mortality, prevent from the occurrence of opportunistic 
infection, improves restoration of immunity, and prolonging of life; turning AIDS into a chronic disease.9

Among the United States of America HIV patients who were on ART, 22% were affected with overweight and 5% 
were affected with obesity.10 Sub Saharan African (SSA) is a state of malnutrition and characterized by a double burden 
of malnutrition with a high prevalence of undernutrition and increasing obesity along with diet-related non- 
communicable diseases. Studies from low income countries show a higher proportion of overweight and obesity 
among PLHIV (22.1%)11 and ART experienced PLWH (34–35%)5,12 compared to undernutrition (10.0–26.3%).11

Demographic Health Survey study of 32 SSA countries stated that the pooled prevalence of overweight was 15.9%, 
with the least value in Madagascar 5.6% and the highest in Swaziland 27.7%, likewise, the prevalence of obesity was 
also lower in Madagascar 1.1% and higher in Swaziland 23.0%.3 In our country Ethiopia, the pooled prevalence of 
overweight/obesity was found to be 3.58%.13

Overweight and obesity are risk factors for diabetes, hypertension, cardiovascular disease, and cancer in the general 
population that increasingly affect HIV-infected people.14 Moreover, obesity seems to have a detrimental effect on 
immune recovery after ART initiation.15 Among non-obese individuals during the initiating of ART, around 18.3% were 
developing obesity within an average of 2 years of ART initiation. The greatest risk factor for developing such 
a condition was having an Integrase Strand Transfer Inhibitor (INSTI) as the most-used ART core drug class.16

Now a days in developing countries overweight/obesity is getting more concern. As a result the emergence of obesity/ 
overweight among HIV/AIDS patients in many developing countries is also an emerging public health problem. 
Overweight and obesity and its associated health problems among ART patients become the unfinished public health 
challenge.9

The aim of this study was, therefore, to assess the association between overweight/obesity and ART drug regimen 
among adult HIV patients in Gamo zone public health facilities.

Methods and Materials
Study Design, Area and Period
Institution based cross-sectional study design was employed in public health facilities of Gamo zones, which is one of the 
15 zonal administrations of south nation nationality and people region. It has a total area of 7, 581, 4 square kilometers. 
This consists of 15 Woredas and one city administration. The administrative center of the Gamo zone is Arba Minch 
town. Arba Minch is located about 454km south of Addis Ababa, and 275km far from Hawassa. Gamo zone has six 
public hospitals and 57 Health centers. Out of those 11 health facilities are providing ART service (three hospital and 
eight health centers). The total population of the zone is around 2,019,687 and from this there are around 3339 adult ART 
patients under follow-up (Gamo zone health administration report). The data was collected from April 10 to May 10, 
2022.

Populations
Source Population
All adult HIV patients in public health facilities of Gamo zones, southern Ethiopia.

Study Population
All adult patients on HIV who had regular follow up in the health facilities and visit the health facilities during the data 
collection period.
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Eligibility Criteria
Inclusion Criteria
Adult patients with HIV who had regular follow-up and have taken ART medication for at least one month were included 
in the study.

Exclusion Criteria
Pregnant and lactating women (six month of postpartum) were excluded since our anthropometric measurement is BMI 
and it is not applicable for those population groups. And incomplete medical records which miss more than 20% of the 
independent variables.

Sample Size Determination and Sampling Techniques
Sample Size Determination
Sample size was determined by using a single population proportion with 95% level of confidence and 5% margin of error.

Where; n0 = Minimum sample size
Z =1.96, Normal deviant at the portion of 95% confidence interval two-tailed test
P = proportion of outcome variable.
d = margin of error acceptable is taken as 4%= 0.04
Magnitude of Obesity/Overweight and Its Associated Factors Among HIV/AIDS Patients on Antiretroviral Therapy 

in Jimma Zone Hospitals, South West Ethiopia was 21%.17

o n= (3.8416) (0.21) (0.79)/0.0016 =265, n = 398

Finally, by adding 10% none response rate the total sample size was 438.

Sampling Techniques
Gamo zone has eleven health facilities which are providing ART service. All health facilities were included in the study 
because currently all health facilities are using appointment spacing model to which clients can return to the health 
facility after six months that can reduce patient flow and difficult to get optimal study population in one month study 
period.

The total sample size was proportionally allocated to the selected health facilities. The last one month registration was 
used to see patient flow and to predict the source population. Finally, a systematic random sampling technique was used 
to select the study participants. Per each health facility, three Ks was calculated by dividing the number of the population 
(N) by their respective number of the sample (n) based on a one-month report.

Data Collection Instruments and Procedures
Data were collected by healthcare providers who are working in ART clinic. Structured interviewer-administered 
questionnaire; patient record review and anthropometric measurement were used. The questionnaire has four parts: socio- 
demographic and economic factors, clinical characteristics, anthropometric measurements, behavioral related character-
istics’ and data related to dietary factors. The data was collected by using kobo collect (smartphone for data collection) 
through face-to-face interviews. Check list was developed to assess clinical related factors from patient records.

Physical activity level was assessed by using Global Physical Activity Questionnaire Analysis Guide. Physical activity (or 
inactivity) was described to estimate a population’s mean or median physical activity using continuous indicators by metabolic 
equivalent (MET) minutes per week or time spent in physical activity. It was measured by WHO recommendations on physical 
activity for health. Throughout a week, including activity for work, during transport and leisure time, adults should do at least 
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150 minutes of moderate-intensity physical activity or 75 minutes of vigorous-intensity physical activity or an equivalent 
combination of moderate- and vigorous-intensity physical activity achieving at least 600 MET-minutes.18

The household food insecurity status of participants was assessed by using Household Food Insecurity Access Scale 
(HFIAS), the tool developed by Food and Nutrition Technical Assistance (FANTA) project and adapted to individual 
level. Each question is within a recall period of 30 days. The respondents were first asked an occurrence question that is, 
whether the condition in the question happened at all in the past 4 weeks (yes/no). If the respondent answer was “yes” to 
an occurrence question, a frequency-of-occurrence was asked to determine whether the condition happened rarely (once 
or twice), sometimes (3–10 times), or often (more than 10 times).19,20

Dietary Diversity Score (DDS) was determined by asking the respondents to list all the food items consumed in the 
previous 24 hours preceding the assessment date, starting with the first food consumed the previous morning. If a mixed 
dish was eaten, participants were asked about all the ingredients of the dish. Once the recall was finished, participant was 
probed for food groups to ask for food that was not mentioned. The reported food items were categorized into fourteen 
food groups: starchy staples, dark green leafy vegetables, white tubers and roots, vitamin A-rich fruits and vegetables, 
other fruits and vegetables, organ meat, meat and fish, flesh meats, fishes, eggs, legumes, nuts and seeds, milk and milk 
product and oils and fats. The DDS was calculated as the sum of the food groups consumed over 24 hours.21

Cigarette smoking, khat chewing, and alcohol consumption were assessed using a structured questionnaire adapted 
from a STEPS survey on non-communicable diseases risk factors in Ethiopia and WHO STEP wise approach to chronic 
disease risk factor surveillance.22

Anthropometric Measurements
Height and weight were measured according to the WHO steps procedure. A stadiometer (Seca Germany) was used to measure 
the height of the study participants to the nearest 0.1 cm with the subjects positioned at the Frankfurt Plane and the four points 
(heel, calf, buttocks, and shoulder) touching the vertical stand of the stadiometer and their shoes taken off. Before starting the 
measurement, the stadiometer was checked using calibration rods. It was measured three times and the average was taken.

An electric-powered digital scale (Seca Germany) was used to measure the weight to the nearest 0.1 kg with the 
subjects wearing light clothes and without shoes. Before starting the measurements, the tools were calibrated. A stone of 
weight 15 kg was used to check the validity of the scale every morning. The weight was measured three times and the 
average was taken. The coefficient of variation within data collectors was calculated at the time of training and it was 
below 3%. BMI was calculated as the ratio of weight in kilograms (kg) to the square of height in meters (m2).

Data Quality Assurance
Before data collection, the questionnaire was first prepared in English and translated to the local language, and then 
translated back to English to ensure its consistency. Five percent of questionnaire was pretested at sawula general 
hospital. The data collectors and supervisors (three health officers) took two days of training about the objective, 
procedure, tool, and ethics of the study. During the data collection period, the Principal investigator and supervisor 
made ongoing supervision and reviewed all the completed questionnaires to ensure completeness and consistency of the 
information collected. After data collection, all the questionnaires were revised, cleaned, and checked its completeness.

Data Processing and Analysis
Data were recorded in the mobile KOBO tool box application and exported to the SPSS version 25 software package for 
further management and analysis. DDS was calculated based on the number of food groups consumed by an individual 
over the past 24 hours.21 Using HFIAS, food security was categorized into two categories.23

A frequency table was used to describe the socio demographic, clinical and behavioral variables of the study. The magnitude 
of overweight/obesity with a 95% CI was estimated. Model fitness was checked by using the Hosmer-Lemeshow goodness-of-fit 
test and the model was fitted well. Bivariate analysis was executed for each variable and those variables with a p value of <0.25 
were entered into multivariate binary logistic regression to identify factors associated with magnitude of overweight/obesity. An 
OR with a 95% CI was computed, and variables having a p value of <0.05 in the multivariate logistic regression were considered 
as statistically independent factors for overweight/obesity.
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Ethical Consideration
All methods and procedures in this study were carried out by the Declaration of Helsinki and ethical clearance was 
obtained from the Arba Minch University, College of Medicine and Health Sciences, Institutional Ethical Review board 
(ref.no IRB/1229/2022). Informed written consent was obtained from each study participant. The name or any other 
identifying information was not recorded on the questionnaire. All information taken from the participants was kept 
strictly confidential and in a safe place. The information retrieved was used only for the study purpose.

Result
Socio Demographic and Economic Characteristics of Adult HIV Patients
A total of 415 adults who are on ART were included, making a response rate of 94.7%. Majority of the 214 (51.6%) study 
participants were males and 218 (52.5%) of the participants were in the age range of 30–44 years. High proportion of the 
study participants, 288 (69.4%), were from urban residence and higher of the study participants, 294 (70.8%), were 
employed. Regarding marital status 235 (56.6%) of the study participants were married. Also, 251 (60.5%) of the study 
participants had no formal education. Most of (253, 61%) the study participants had average monthly income of more 
than 200 Ethiopian birr (see Table 1).

Table 1 Socio Demographic and Economic Characteristics of Adult HIV Patients in 
Gamo Zone Public Health Facilities, Southern Ethiopia 2022

Variable Category Overweight/Obesity

Yes No

Number % Number %

Age 18–29 years 8 1.9 73 17.6

30–44 years 34 8.2 184 44.3

≥45 years 14 3.4 102 24.6

Sex Male 39 9.4 175 42.2

Female 17 4.2 184 44.3

Residence Rural 14 3.4 113 27.2

Urban 42 10.1 246 59.3

Occupational status Employed 38 9.2 256 61.7

None employed 18 4.3 103 24.8

Marital status Married 28 6.7 207 49.9

Widowed 9 2.2 56 13.5

Divorced 9 2.2 47 11.3

Single 10 2.4 4 11.8

Educational status No formal education 8 1.9 243 58.6

Formal education 48 11.6 116 28

Family size <3 29 7.0 158 38.

≥3 27 6.5 201 48.4

Average monthly income <2000 ETB 17 4.1 145 34.9

≥2000 ETB 39 9.4 214 51.6

Abbreviation: ETB, Ethiopian birr.
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Clinical Characteristics of Adult HIV Patients
Regarding duration on ART, 259 (62.4%) were taking ART medication for less than five years. Most of (329, 79.3%) the 
study participants were stage one WHO clinical staging, 318 (76.6%) had CD4 of more than 50 cell/mm3 and 175 (43.1%) of 
them had a viral load of less than 50 copies/mm3. Out of the total study participants, 275 (66.3%) had no history of OI in the 
last six months. Higher proportion of the study participants (339, 81.7%) were taking 1J ART drug regimen and 299 (72.0%) 
had good drug adherence. Majority, 324 (78.3%), of the study participants took IPT and 316 (76.1%) of them took CPT. 
Regarding other comorbidity, majority (377, 90.8%) had no other comorbid disease (see Table 2).

Table 2 Clinical Characteristics of Adult HIV Patients in Gamo Zone Public Health 
Facilities, Southern Ethiopia 2022

Variable Category Overweight/Obesity

Yes No

Number % Number %

Duration on ART ≥5 years 29 7.0 127 30.6

< 5 years 27 6.5 232 55.9

WHO clinical staging I 41 9.9 288 69.4

II or above 15 3.6 71 17.1

Recent CD4 count <350 cells/mm3 10 2.4 87 21.0

≥350 cells/mm3 46 11.1 272 65.5

Recent viral load ≤50 copies/mm3 25 6 154 37.1

50–1000 copies/mm3 21 5.1 113 27.2

≥1000 copies/mm3 10 2.4 92 22.2

History of OI in the last 
six month

Yes 19 4.6 121 29.2

No 37 8.9 238 57.3

Drug regimen TDF+3TC+EFV 21 5.1 55 13.3

TDF+3TC+DTG 35 8.4 304 73.3

Drug adherence level Good 44 10.6 255 61.4

Fair 5 1.2 44 10.6

Poor 7 1.7 60 14.5

Isoniazid preventive 

therapy

Took 42 10.1 282 68.4

Not took 14 3.4 75 18.1

Cotrimoxazole 
preventive therapy

Took 44 10.6 272 66.7

Not took 12 2.9 82 19.86

Other comorbidity Yes 6 1.4 32 7.7

No 50 12.0 327 78.8

Abbreviations: ART, Antiretro viral therapy; WHO, World health organization; OI, Opportunistic infec-
tion; CD4, cluster of differentiation 4; TDF, Tenofovir Disoproxil Fumarate; 3TC, lamivudine; EFV, Efavirenz; 
DTG, Dolutegravir.
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Behavioral Factors of Adult on ART
Regarding the behavioral characteristics of the participants, only 55 (13.3%) were alcohol drinkers, whereas 24 (5.8%) 
and 44 (10.6%) were smokers and khat chewers, respectively. Regarding physical activity level, only 88 (21.2%) of the 
study participants were achieving WHO recommendations on physical activity for health (See Table 3).

Dietary Factors of Adult HIV Patients
This study showed that 273 (65.8%) of adult ART patients were food insecure and 283 (68.2%) of the study 
participants consumed more than five food group within 24 hours (see Table 4).

Magnitude of Overweight/Obesity and Abdominal Obesity Among Adult HIV Patients
Among 415 adult HIV patients, 56 (13.5%), 95% CI:(10.4–17.2)) were overweight/obese (BMI ≥25kg/m2). Regarding 
abdominal obesity, 135 (32.5%) of the study participants had abdominal obesity (see Figures 1 and 2).

Table 3 Behavioral Characteristics of Adult HIV Patients in Gamo Zone 
Public Health Facilities, Southern Ethiopia 2022

Variable Category Overweight/Obesity

Yes No

Number % Number %

Alcohol drinking status Yes 7 1.7 48 11.6

No 49 11.8 311 74.9

Smoking status Yes 5 1.2 19 4.6

No 50 12.1 340 82.1

Khat chewing status Yes 6 1.4 38 9.2

No 50 12.0 321 77.342

Physical activity status <600 MET 12 10.1 285 68.7

≥600MET 14 3.4 74 17.8

Abbreviation: MET, metabolic equivalent.

Table 4 Dietary Factors of Adult HIV Patients in Gamo 
Zone Public Health Facilities, Southern Ethiopia 2022

Variable Category Overweight/Obesity

Yes % No %

IDDS <5 food group 9 2.2 123 29.6

≥5 food group 47 11.3 236 56.9

HFIAS Insecured 30 7.2 243 58.6

Secured 26 18.3 116 28.0

Abbreviations: IDDS, Individual dietary diversity; HFIAS, Household 
food insecurity access scale.
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Factors Associated with Overweight/Obesity of Adult HIV Patients
In this study sex, duration on ART, WHO clinical stage, current CD4 count, drug adherence, history of OI in the last six 
months, ART drug regimen, abdominal obesity and alcohol drinking status were candidate variables for multivariate 
logistic regression. In multivariate logistic regression sex, duration on ART, and ART drug regimen were significantly 
associated with overweight/obesity of adult HIV patients.

The odds of overweight/obesity were two times higher among males as compared to females (2.484(1.308, 4.716)). 
Similarly, the odds of overweight/obesity were two times higher among adults who took ART drug for more than five 
years as compared to those who took for less than five years (2.249(1.218,4.152)). The odds of overweight/obesity were 

13.50%

86.50%

yes no

Magnitude of overweight/obeseity
Series1

Figure 1 Magnitude of overweight/obesity among adult HIV patients in Gamo zone public health facilities Southern Ethiopia 2022. 

Note: Magnitude of overweight/obesity (yes/no).

33%

67%

Abdominal obesity 

yes

no

Figure 2 Proportion of abdominal obesity among adult HIV patients in Gamo zone public health facilities, Southern Ethiopia 2022. 

Notes: Yes, abdominal obesity. No, abdominal obesity.
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nearly four times higher among those who took 1F (TDF+3TC+EFV) ART drug regime as compared to those who took 
1J (TDF+3TC+DTG) (3.789(1.965, 7.304)) (See Table 5).

Discussion
The overall prevalence of overweight/obesity among the study participants in this study was found to be 13.5%. The 
magnitude in this study is lower than the cohort study done in USA and Canada that showed nearly 30% of HIV 
patients had developed overweight/obesity during the follow up period.24 This might be owing to HIV treatment 
complications and drug side effects in ART patients. Furthermore, it might be explained by the difference in the sample 
size and socio-demographic and economic variables. The magnitude of overweight/obesity in this study is also lower 
than study in Nepal (46.4%). The possible explanation for the difference might be difference in BMI cut off point. In 
which the previous study categorized nutritional status as underweight (BMI < 18.5 kg/m2), normal (BMI 18.5–22.9 kg/ 
m2), overweight (BMI 23.0–27.4 kg/m2) and obese (BMI ≥ 27.5 kg/m2).1 In addition, difference in the socio- 
demographic and healthcare service might be responsible for the variation in magnitude. The overall magnitude of 
overweight/obesity in this study is also lower than that of previous study conducted in South Africa 39%,25 and Gahanna 
28.3%.26 The possible explanation for this higher discrepancy might be due to socio-economic status, healthcare delivery 

Table 5 Factors Associated with Overweight/Obese of Adult HIV Patients in Gamo Zone Public Health Facilities, 
Southern Ethiopia 2022

Variable Category Overweight/Obesity COR (95%C.I.) AOR (95%C.I.)

Yes No

Sex Male 39 175 2.412(1.316,4.422) 2.484(1.308,4.716)*

Female 17 184 1 1

WHO clinical staging I 41 288 0.674(0.353,1.286) 0.497(0.231,1.069)

II or above 15 71 1 1

Duration on ART ≥5 years 29 127 1.962(1.113,3.459) 2.249(1.218,4.152)*

< 5 years 27 232 1 1

History of OI in the last six months Yes 19 238 1.010(0.557,1.831) 0.995(0.494,2.003)

No 37 238 1 1

ART drug adherence Poor 7 60 0.676(0.290,1.575) 0.663(0.241,1.822)

Fair 5 44 0.659(0.247,1.753) 0.368(0.121,1.124)

Good 44 255 1 1

Alcohol drinking Yes 7 48 0.926(0.396,2.162) 0.839(0.341,2.064)

No 49 311 1 1

Current CD4 count <350cell/mm3 10 272 0.680(0.329,1.404) 0.649(0.301,1.398)

≥350 cell/mm3 46 272 1 1

Abdominal obesity Yes 22 113 1.409(0.788,2.518) 1.158(0.622,2.156)

No 34 246 1 1

Current regimen 1F 21 55 3.316(1.797,6.119) 3.789(1.965,7.304)*

1J 304 35 1 1

Notes: *Statistically significant at p-value <0.05. 1F=TDF+3TC+EFV, 1J=TDF+3TC+DTG. 
Abbreviations: WHO, world health organization; ART, Anti-retroviral therapy; OI, Opportunistic infection; CD4, Cluster of Differentiation 4.
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system and socio-cultural variations. In this study around 65.5% of the study participants had household food insecurity 
that could expose them to undernutrition rather than overweight /obesity.

The magnitude in this study is also lower compared to the study done in Addis Ababa (22.1%).3 The existence of 
different socio-economic status of population and difference in the year of study could be the reason for the discrepancy. 
Another possible explanation for this discrepancy might be difference in sample size that may add or reduce the target 
population. The magnitude in this study is lower than the study from Jima (21%).17 It may be due to difference in sample 
size and study setting. Since this study was conducted and included all health facilities (hospitals and health centers), but 
the study from Jima zone was conducted only at hospital level on 252 participants.

On the other hand the magnitude of overweight/obese is more close to the study done in Bench Shako zone 9.6%.27 

The potential explanation for this finding may be similarity in the health care service, socio demographic and economic 
status of both Bench Shako zone and Gamo zone populations.

Finding of this study showed that the odd of overweight/obese among adult on ART were four (3.789 (1.965, 7.304)) 
times more common in those who took (TDF+3TC+EFV) ART drug as compared to those who took (TDF+3TC+DTG) 
ART drug. Similar results had been reported in a study conducted in Addis Ababa, which showed that AZT+3TC+EFV 
based medication was significantly associated to overweight/obesity.28 On the contrary, this finding is not supported by 
comparative clinical trial studies, which revealed that participants taking INSTIs experienced the most weight gain than 
NNRTI and protease inhibitor (PI).29 Similarly, this finding is also not in line with another follow up study which stated 
that Dolutegravir is associated with more weight gain than Efavirenz.30 The possible explanation for the difference may 
be due to difference in body composition of white and black populations. And there is quite a difference in feeding style 
of American and Ethiopian peoples. This study finding showed that nearly 68% of the population had consumed less than 
five food group per day. This is the common problem for all developing and low income countries. This may be the 
possible explanation for the variation in the result.

In addition to this finding of current study also stated that being male had two times (2.484 (1.308, 4.716) more likely 
to be overweight/obesity as compared to females. This finding is supported by the study done in Addis Ababa on the 
magnitude of central obesity and associated factors among adult patients on ART in armed force comprehensive and 
specialized hospital showed that being male was identified as a risk factor to develop obesity.28 However, it is not 
supported by the cohort study done in USA and Canada that stated that women with HIV experience a significantly 
greater increase in BMI following ART initiation than men.24 The possible explanation for the discrepancy might be 
difference of the population, socio economic status and ART drug type. Similarly, this finding is also not in line with 
other studies done so far in Zimbabwe, Botswana, Uganda and Jima17,25,31,32 which showed that females were more 
likely to be overweigh/obesity as compared to male. This could be in the fact that in this study most of the population 
were from urban residence and employed. This made them have more sedentary life and more than two thirds of the 
participant had physical activity <600MET that exposes them to overweight/obesity.

This study also demonstrated that taking ART drugs for five or more years increases the risk of overweight/obesity by 
two (2.249(1.218, 4.152)). This result is in line with the study from Botswana and Uganda. This might be due to the fact 
that some ART drug like INSTI as the most-used ART core drug class has greatest risk factor for developing such 
a condition.30

Conclusion
In this study, overweight/obesity is significantly and independently associated to ART drug regimen type among adult 
HIV patients. Furthermore, being male and taking ART medication for more than five years were found significantly 
associated with overweight/obesity of adult HIV patients. In addition, the magnitude of overweight/obesity in this study 
was low among adult HIV patients as compared to other previous studies.
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