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Background: Medical improvements and increased access to treatment have turned HIV from a highly fatal disease into a treatable 
and controllable disease. With the improvement in lifespan, HIV patients face increasing morbidity and mortality from chronic 
comorbidities (hypertension and diabetes mellitus). There is, nevertheless, a paucity of information on the scale of HIV noncommu
nicable disease comorbidity and its associated factors. This study aimed to investigate the incidence and predictors of chronic 
comorbidity in HIV patients in a resource-limited setting.
Methods: A prospective cohort study was conducted from 2019 to 2021. We included 520 HIV patients at baseline. Patients without 
hypertension or diabetes were followed for two years to determine the incidence of developing comorbidities. Nine trained nurses used 
a pre-tested structured questionnaire to collect data during routine care consultations in three hospitals in southern Ethiopia. To find 
predictors of these chronic comorbidities, a multivariable logistic regression analysis was used.
Results: After two years, 54 out of 377 participants, or 14%, had chronic comorbidity, which is defined as having diabetes and/or 
hypertension. Hypertension (12%) and diabetes (4%), respectively, were observed. When compared to those who were not overweight, 
the risk of developing chronic comorbidity was three times higher in overweight people [AOR = 3.45, 95% CI: (1.04, 11.45), P = 
0.045]. Older participants were about 6 times more likely than younger participants to have chronic comorbidity [AOR = 4.93, 95% 
CI: (1.56, 15.57), P = 0.007]. Those who did not engage in regular physical activity were twice as likely to develop chronic 
comorbidity [AOR = 2.16, 95% CI: (1.09, 4.29), P = 0.027].
Conclusion: The incidence of chronic comorbidity was high in the study population. Targeted screening for early signs of chronic 
comorbidity, nutritional counseling, and awareness creation in regular physical activity programs should be integrated into HIV care to 
prevent and control chronic comorbidity in resource-limited settings.
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Introduction
With 37.7 million people infected in 2020, the Human Immunodeficiency Virus (HIV) is a major worldwide concern.1 

Approximately 20 million people living with HIV (PLHIV) reside in East and South Africa in 2019.2 Ethiopia is one of 
the countries with the highest HIV burden worldwide, with an estimated prevalence of 613,000 in 2017.3,4 Medical 
improvements and increased access to HIV treatment, such as combination antiretroviral therapy (ART), have led to 
a shift from a highly fatal to a treatable and controllable disease.5–9 With the improvement in lifespan, PLHIV faces 
increasing morbidity and mortality from non-communicable diseases (NCD) like diabetes mellitus and cardiovascular 
disease.10 This double burden of HIV and chronic comorbidity is particularly challenging for resource-limited countries, 
such as Ethiopia, with already constrained health care systems.11
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HIV care in resource-limited settings is often not organized with care facilities for NCDs, resulting in unnecessary 
morbidity and mortality.5 Consequently, the rising incidence of NCDs in PLHIV may even set back the impressive health 
gains achieved over the past decade.5,12–14 Lifelong HIV treatment causes a complex interaction between HIV-specific 
factors, ART, and specific chronic disease risk factors.12 More than three-quarters of all NCD fatalities worldwide— 
31.4 million—occur in low- and middle-income countries, which are disproportionately affected by NCDs.15 In sub- 
Saharan Africa, including Ethiopia, the epidemiologic intersection between NCDs and HIV and the effects of NCDs-HIV 
comorbidity are expected to be significant.16,17

The World Health Organization (WHO) warns of a rise in chronic disease rates in resource-limited areas, due to an 
increase in risk factors, including overweight and obesity.18 Whereas initially a pattern of underweight was seen in 
PLHIV, the prevalence of overweight and obesity seems to be gradually increasing.19 Over nutrition is a major risk factor 
for developing chronic diseases, including diabetes mellitus and cardiovascular disease.6 This trend of increasing 
overweight is also found in Ethiopia. A hospital-based, cross-sectional study of 252 HIV patients found a prevalence 
of overweight of 21%.18 Another study, performed in Addis Ababa, Ethiopia, found a prevalence of 27.9% of PLHIV 
being overweight.20 Physical inactivity is also another risk factor for developing chronic diseases.21 The previous study 
in the current study area, with the same study population, shows a high level of physical inactivity.22 HIV-positive 
patients may have a number of NCD risk factors. Tobacco use, alcohol abuse, and poor diets (high intake of fat, salt, and 
processed carbs) are a few of these.21 It is important to promote appropriate nutrition among HIV patients since optimal 
nutrition is crucial for the prevention of NCDs.6 Existing studies on chronic comorbidity in PLHIV residing in a low- 
income setting, however, are scarce and often have a small sample size and a cross-sectional design.12,13,23

There is a need for more research on the incidence of chronic comorbidity in HIV patients residing in low-income 
settings, as research on this specific population is scarce. More insight into the occurrence and predictive factors of 
chronic comorbidity in HIV patients from a low-income setting provides valuable information that can ultimately be used 
to reduce chronic comorbidity. The aim of this research was to determine the incidence and identify predictive factors of 
chronic comorbidity in HIV patients living in a low-income setting.

Method
Study Design and Setting
The study was conducted at three selected hospitals in southern Ethiopia from May 2019 to June 2021 using 
a prospective cohort study design. The Hawassa University Comprehensive Specialized Hospital (HUCSH) is 
a tertiary-level specialized hospital that serves as a referral center for general hospitals. Adare and Yirgalem 
General Hospitals provide secondary-level health care, including preventive and curative services that require 
diagnostic and therapeutic intervention. HUCSH and Adare Hospital are located in Hawassa, 275 km from Addis 
Ababa, whereas Yirgalem Hospital is 45 kilometers away from Hawassa. At the commencement of the study on May 7, 
2019, HUCSH, Adare, and Yirgalem General Hospital each provided ART treatment to 2553, 1821, and 1476 HIV 
patients, respectively.

Study Population and Sample Size
Adult HIV patients (≥18 years) enrolled on ART and visiting the three hospitals during the study period made up the 
study sample. The study had two rounds of follow-up over a 24-month period. For this analysis, we used data from both 
the baseline and the last round of follow-up. At the start of the study, all 520 eligible patients were assessed cross- 
sectionally. The baseline data from the same study population were used to assess the physical activity level and 
associated factors among our study participants, (https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022- 
07120-z). In the base line, diabetes affected 1.5% of the population (8/520), while hypertension affected 9% of the 
population (49/520). The remaining 465 patients (referred to as “the cohort”) were prospectively followed at the ART 
clinic for the development of the outcomes of interest, namely hyperglycemia and hypertension. At the end of the second 
year, 377 patients were left in the cohort (Figure 1).
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Data Collection Methods and Procedures
Data from the participants was collected during routine consultations at the hospitals. The baseline measurement was 
performed in 2019 and the follow-up measurement two years later, in 2021. The data collectors, consisting of nine 
clinical nurses and three supervisors, attended a training course on data collection methods for three days to ensure that 
the data were collected in a consistent and correct manner. The questionnaire administered consisted of several aspects to 
elicit the sociodemographic, health, behavioral, physical activity, and nutrition-related factors of the participants. To 
avoid a language barrier, the questionnaire was first prepared in English and then translated into Amharic, so that the 
participants could complete the questionnaire in their own language. Afterwards, the completed questionnaire was 
translated back into English to check for consistency.

The Household Food Insecurity Access Scale (HFIAS) was used to get insight into the level of food insecurity of the 
participants.24 This scale consists of nine items that measure the degree of food insecurity in the past four weeks. On each 
item of the scale, the participants are asked how frequently the situation occurs (1 = rarely, 2 = sometimes, 3 = often). 
The scores on the items together will result in the participant being categorized as either secure or insecure. Data on 
dietary diversity was collected using the Household Dietary Diversity Score (HDDS).25 The dietary diversity score is 
based on different food groups, including grains; legumes; roots or tubers; fruits; vegetables; meat; milk products; eggs; 
fish; oil, fat, or butter; sugar or honey; and other foods such as condiments, coffee, and tea. First, the categorization of 
individual food scores was made into terciles as, Low IDDS (1–3 food groups); Medium IDDS (4–5 food groups); and 

Figure 1 Flowchart diagram of the study profile of the participants in the three selected hospitals of South Ethiopia.
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High IDDS (≥6 food groups). Further, this score was dichotomized into two categories as low dietary diversity scores, 
having 0–4 and high dietary diversity scores.26

Furthermore, a calibrated digital Seca® scale was used to measure the participants’ weight in kilograms (kg). This 
scale measured weight to the nearest 0.1 kg. The height of the participants was measured using a stadiometer (Seca 
Germany). Participants were positioned at the Frankfurt plane to measure their height to the nearest 0.1 cm. To increase 
the reliability of the measurements, all anthropometric measurements were performed twice, with the average of the two 
measurements being used for further analysis. The BMI of the participants was calculated as the ratio of weight (kg) to 
the square of height (m) and is used to determine the nutritional status. BMI was then used to classify the participants as 
underweight, normal weight, and overweight. Underweight was defined as having a BMI of 18.5 kg/m2, normal weight as 
having a BMI of 18.5–24.9 kg/m2, and overweight as having a BMI of 25 kg/m2.27

The Fia Biomed Blood Glucose Meter (Glucometer) Salut was used to determine random blood glucose levels via 
finger puncture. Fasting plasma glucose levels of ≥ 126 mg/dL, 2 hour plasma glucose of ≥ 200 mg/dL during an oral 
glucose tolerance test, hemoglobin A1C of ≥ 6.5%, and a random plasma glucose of ≥ 200 mg/dL in a patient with classic 
symptoms of hyperglycemia or hyperglycemic crisis are all considered diabetes by the American Diabetes Association.28 

The participants’ blood pressure at rest was measured on the left arm using an automated sphygmomanometer. The blood 
pressure was measured three times in total at five-minute intervals, with the average of the last two measurements used 
for further analysis. The diagnosis of high BP (hypertension) was made according to the WHO criteria as systolic BP ≥ 
140 mmHg or diastolic BP ≥ 90 mmHg.29 Participants were classified as having chronic comorbidity if they had either 
diabetes or hypertension, or both. When a participant was newly diagnosed with hypertension or diabetes, the participant 
was immediately referred to a specialist for further diagnosis and treatment.

Data Management and Analysis
IBM SPSS for Windows version 26.0 (IBM, USA) was used to enter, clean, code and analyze the data. Descriptive 
statistics were performed to describe the data with the use of proportions for categorical variables and mean ± standard 
deviation (SD) for continuous variables. Multivariate logistic regression analysis was run to identify predictors of chronic 
comorbidity in the study population. First, a binary analysis was performed to determine predictors associated with 
chronic comorbidity. Next, the variables were included in the multivariable logistic regression analysis. Adjusted odds 
ratio (AOR) with 95% Confidence Interval (CI) were calculated to assess the strength of the associations that are found. 
Results were considered statistical significance at a p-value <0.05.

Results
Baseline Characteristics
The majority of the study participants (63%) were female, and the prevalence of being overweight was much higher in 
females (29%) than in males (15%), and it was found to have a significant association with nutritional status. The age 
group 35–54 years constituted a larger proportion of the whole sample (61%) than the other age groups, with a mean age 
of 38.01±8.81 years. Most participants were single (45%) and resided in urban areas (93%). Overweight was more than 
twice as common among participants in urban areas (25%) than in rural areas (12%). The participants’ most common 
religion (50%) was Orthodox, and slightly more than half (52%) had a low income. Finally, participants with a high 
income (32%), compared to those with a low income (17%), were more likely to be overweight, and income level has 
shown a significant association with nutritional status (Table 1).

Health and Nutrition Related Factors of the Study Participants
The majority of the participants had been treated with ART for more than 24 months (72%), with the most common 
regimen being TDF-3TC-EFV (53%). Most participants were not regularly physically active (53%), and the prevalence 
of smoking and alcohol consumption was low, at 1% and 12%, respectively. Overweight was most prevalent in 
participants with WHO clinical stage I (25%) and among participants with a history of alcohol consumption (39%). 
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Alcohol consumption was found to have a significant association with nutritional status. In addition, most participants 
had a low dietary diversity score (56%) and were often food insecure (79%) (Table 2).

Chronic Comorbidity Among the Study Participants
During the two-year follow-up period, 54 out of 377 participants (14%) developed chronic comorbidity. The incidence of 
chronic comorbidity consisted of both hypertension (N = 46 (12%)) and diabetes (N = 14 (4%)). Six participants (2%) 
developed both hypertension and diabetes.

Predictors of Chronic Comorbidity in HIV Patients
In a bivariate analysis, overweight, old age, economic level, ART duration, and inadequate physical activity were all 
associated with the development of chronic comorbidity in adult HIV patients. These associations were analyzed further 
using multivariable logistic analysis, and chronic comorbidity was found to be strongly associated with being overweight, 

Table 1 Sociodemographic Characteristics of Adult HIV Patients (Baseline Cohort N = 465)

Variable Total  
N (%)

Underweight 
N (%)

Normal Weight 
N (%)

Overweight 
N (%)

P value

Sex 0.002

Male 165 (36) 33 (20) 107 (65) 25 (15)

Female 300 (65) 40 (13) 174 (58) 86 (29)
Age –

18–34 155 (33) 24 (16) 103 (67) 28 (18)

35–54 283 (61) 46 (16) 156 (55) 81 (29)
>54 27 (6) 3 (11) 22 (82) 2 (7)

Marital status 0.87
Single 209 (45) 30 (14) 126 (60) 53 (25)

Married 80 (17) 13 (16) 50 (63) 17 (21)

Divorced 89 (19) 18 (20) 52 (58) 19 (21)
Widowed 87 (19) 12 (14) 53 (61) 22 (25)

Education level 0.051

No formal education 50 (11) 7 (14) 32 (64) 11 (22)
Primary education 119 (26) 28 (24) 70 (59) 21 (18)

Secondary and above 296 (64) 38 (13) 179 (61) 79 (27)

Religion 0.58
Orthodox 233 (50) 34 (15) 135 (58) 64 (28)

Muslim 67 (14) 14 (21) 40 (60) 13 (19)

Protestant 160 (34) 24 (15) 103 (64) 33 (21)
Others 5 (1) 1 (20) 3 (60) 1 (20)

Place of residence –

Urban 432 (93) 64 (15) 261 (60) 107 (25)
Rural 33 (7) 9 (27) 20 (61) 4 (12)

Occupation
Government employee 97 (21) 12 (12) 59 (61) 26 (27) –
Private employee 142 (31) 27 (19) 80 (56) 35 (25)

Daily-laborer 52 (11) 17 (33) 30 (58) 5 (10)

Housewife 13 (3) 1 (8) 9 (69) 3 (23)
Merchant 67 (14) 4 (6) 39 (58) 24 (36)

Others 94 (20) 12 (13) 64 (68) 18 (19)

Income level (Ethiopian Birr/month) 0.001
Low (<1500) 240 (52) 48 (20) 152 (63) 40 (17)

High (≥1500) 225 (85) 25 (11) 129 (57) 71 (32)

Notes: Private Employee: A person who works for a private employer or in private organization and receives regular remuneration in salary. 1 USD = 29.21 
Ethiopian Birr, 2019. Other religions: Catholic and Adventist. Other occupations: farmers and students.
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Table 2 Health and Nutrition Related Factors of Adult HIV Patients (Baseline Cohort N = 465)

Variable Total  
N (%)

Underweight  
N (%)

Normal weight  
N (%)

Overweight  
N (%)

P value

WHO clinical stage –

Stage I 424 (91) 58 (14) 261 (62) 105 (25)

Stage II 18 (4) 6 (33) 9 (50) 3 (17)

Stage III 18 (4) 7 (39) 8 (44) 3 (17)

Stage IV 5 (1) 2 (40) 3 (60) 0 (0)

ART regimen 0.19

AZT-3TC-EFV 75 (16) 10 (13) 51 (68) 14 (19)

AZT-3TC-NVP 78 (17) 19 (24) 43 (55) 16 (21)

TDF-3TC-EFV 245 (53) 33 (14) 145 (59) 67 (27)

Others 67 (14) 11 (16) 42 (63) 14 (21)

ART duration 0.063

<24 months 131 (28) 28 (21) 78 (60) 25 (19)

≥24 months 334 (72) 45 (14) 203 (61) 86 (26)

Regular physical activity 0.83

Yes 217 (47) 35 (16) 133 (61) 49 (23)

No 248 (53) 38 (15) 148 (60) 62 (25)

History of alcohol consumption 0.021

Yes 54 (12) 6 (11) 27 (50) 21 (39)

No 411 (88) 67 (16) 254 (62) 90 (22)

History of cigarette use -

Yes 6 (1) 1 (17) 4 (66) 1 (17)

No 459 (99) 72 (16) 277 (60) 110 (24)

Dietary diversity score 0.67

Low 259 (56) 44 (17) 153 (59) 62 (24)

High 206 (44) 29 (14) 128 (62) 49 (24)

Household food security 0.24

Secured 98 (21) 10 (10) 64 (65) 24 (25)

Insecure 367 (79) 63 (17) 217 (59) 87 (24)

Table 3 Follow-Up Data on the Predictors of the Development of Chronic Comorbidity Among HIV 
Patients (N=377)

Variables Chronic Comorbidity OR (95% CI) AOR (95% CI) P-value

Yes N (%) No N (%)

BMI

Underweight 4 (11) 34 (89) 1 1 0.045*

Normal weight 15 (7) 213 (93) 0.59 (0.19, 1.91) 0.49 (0.15, 1.71)
Overweight 35 (32) 76 (68) 3.91 (1.29, 11.89) 3.45 (1.04, 11.45)

Age

18–34 9 (9) 88 (91) 1 1 0.007*
35–54 35 (14) 219 (86) 1.56 (0.72, 3.39) 0.80 (0.34, 1.92)

≥ 54 10 (38) 16 (62) 6.11 (2.15, 17.39) 4.93 (1.56, 15.57)
Income level

< 1500 22 (11) 180 (89) 1 1 0.20

≥ 1500 32 (18) 143 (82) 1.95 (1.04, 3.66) 1.55 (0.79, 3.02)
ART duration

< 24 months 7 (7) 98 (93) 1 1 0.064

≥ 24 months 47 (17) 225 (83) 2.92 (1.28, 6.69) 2.31 (0.95, 5.59)
Regular physical activity

Yes 16 (8) 174 (92) 1 1 0.027*

No 38 (20) 149 (80) 2.77 (1.49, 5.18) 2.16 (1.09, 4.29)

Note: *Statistically significant at p-value <0.05.
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age, and a lack of regular physical activity. Participants with a BMI of ≥25 kg/m2 had a 3 times higher risk of developing 
chronic comorbidity than those with a normal weight (BMI 18.5–24.9 kg/m2) [AOR = 3.45, 95% CI: (1.04, 11.45), P = 
0.045]. Chronic comorbidity was found to be five times more common in older (54-year-old) participants than in younger 
participants [AOR = 4.93, 95% CI: (1.56, 15, 57), P = 0.007]. Another characteristic that has been associated with 
chronic comorbidity is regular physical activity. Those who did not engage in regular physical activity were twice as 
likely as their counterparts to develop chronic comorbidity [AOR = 2.16, 95% CI: (1.09, 4.29), P = 0.027]. (Table 3).

Discussion
The aim of this research was to determine the incidence and identify predictive factors of chronic comorbidity in HIV 
patients living in a low-income setting. The results of the study show that, within a follow-up period of two years, 14% of 
the HIV cohort developed chronic comorbidity, where hypertension (12%) was more prevalent than diabetes (4%). The 
findings also show that, with a prevalence of 30%, being overweight was prevalent in the study population. Overweight 
was more common in females (77%), and participants with a high income (64%). Chronic comorbidity seemed especially 
prevalent among overweight patients, participants with a longer ART duration, those with a high income, and those who 
had low physical activity. After adjusting for possible confounding effects, the predictors of overweight (BMI ≥ 25 kg/ 
m2), age (≥ 54 years), and absence of regular physical activity were found to be significantly associated with the 
development of chronic comorbidity. This result indicates that being overweight, having an older age, or the absence of 
regular physical activity increases the risk of chronic comorbidity in HIV-patients.

In the current study, 14% of the HIV cohort developed chronic comorbidity within two years. There are very few 
studies assessing the incidence of chronic comorbidity in HIV patients in a low-income setting. One comparable study 
was found in which a retrospective longitudinal study was conducted among adult HIV patients in Kenya.30 In this study 
population of 3170 participants, 39% developed chronic comorbidity in a five-year follow-up period. Given the longer 
follow-up period, the incidence observed in our study appears to be comparable. In contrast to longitudinal studies, many 
cross-sectional studies have been conducted on the prevalence of chronic comorbidity in HIV patients in low-income 
settings. One study in Bahir Dar City, Ethiopia, showed a prevalence of chronic comorbidity (hypertension and/or 
diabetes) of 20% in a study population of 560 adult HIV patients.12 Other studies among HIV patients in low-income 
settings found a similar prevalence of 22% and 27% in South Africa and Malawi, respectively.21,31 The development of 
chronic comorbidity in HIV patients complicates the treatment of HIV patients and therefore poses a threat to the health 
gains achieved with HIV treatment. With a high prevalence of HIV patients in low-resource settings, many individuals 
residing in those areas are vulnerable to developing chronic comorbidity. It could therefore be recommended to carefully 
monitor the development of comorbidity in HIV patients.

During the follow-up period, 4% of the HIV cohort developed diabetes mellitus. In the study by Achwoka et al, 
diabetes mellitus was detected in 2% of the HIV-cohort after a five-year follow-up period (2019). Other longitudinal 
studies in low-income settings, including one in Southern Africa (3%) and Zimbabwe (12%), found a comparable 
incidence of diabetes mellitus in HIV patients after one and nine years of follow-up.32,33 It is known that diabetes 
mellitus is a common comorbidity in PLHIV.10,13,14,34 Particularly in areas of the world where the prevalence of HIV is 
high, many cases of comorbidity with diabetes mellitus are reported.13 As a result, all ART patients should have their 
blood glucose levels checked on a regular basis, and this should be considered standard procedure in all ART clinics.

After a two-year follow-up period, 12% of the present HIV cohort developed hypertension. Other longitudinal studies 
performed in a similar setting found comparable incidences, including a prospective cohort study performed in South 
Africa where 13% of the HIV cohort developed hypertension after one year.35 The incidence of hypertension among 834 
HIV patients residing in rural Tanzania was 10% after a follow-up period of six months.36 Additionally, a retrospective 
cohort study among HIV patients conducted in Zimbabwe showed an incidence of 27% after five years.33 Considering 
these differences in follow-up duration, the observed incidence in our study seems comparable. Hypertension as 
a predominant risk factor for cardiovascular disease (CVD) is a growing problem as it is one of the leading causes of 
morbidity and mortality in PLHIV.11 Evidence suggests that PLHIV, particularly individuals using ART, have an 
increased risk of developing CVD.12,37 A recent meta-analysis reported that HIV patients receiving ART show higher 
rates of hypertension as compared to HIV-negative individuals, respectively 35% and 30%.38 A possible explanation for 
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the increased risk of CVD in PLHIV could be due to additional HIV-related risk factors such as immune reconstitution 
inflammatory syndrome induced by ART, which increases inflammation.10,12 Cumulative exposure to ART is supported 
in the literature to have a significant relationship with the occurrence of chronic diseases.11,23,39 This is a cause of 
concern given that PLHIV are exposed to ART for the remainder of their lives, and it highlights the need for the 
integration of hypertension screening into HIV care.

Chronic comorbidity was more prevalent among older participants in the current study. This result shows consistency 
with other studies reporting an increased risk of chronic comorbidity as age increases.40–43 The global availability of 
ART has significantly reduced the number of deaths from AIDS-related causes, transforming HIV into a chronic disease 
which remains present for the rest of the patient’s life.10 This implies that the majority of HIV patients, given that they 
have access to ART, are very likely to reach an age well above 50 years. This aging, however, comes with a number of 
problems for the health of HIV patients, since age is associated with several comorbidities, independently of HIV.43 In 
addition, for the remainder of their lives, PLHIV are bound to ART, which is another risk factor for chronic 
comorbidity.14,23 And third, the HIV virus itself is yet another independent risk factor for the development of chronic 
comorbidity.43

The present study showed that being overweight is a predictor of developing chronic comorbidity, which is in line 
with studies in HIV patients performed in Botswana, Nigeria, and Zambia.27,44,45 Moreover, an analysis of the Veterans 
Aging Cohort Study showed that the risk of diabetes mellitus due to weight gain is greater for PLHIV than for uninfected 
controls.46 The study showed that for every 5 pounds gained, the risk of diabetes increased by 14% in PLHIV, compared 
with 8% in uninfected controls. A possible explanation for this finding was offered by the study by Bailin et al, who 
suggested that ART may not fully normalize systemic inflammation and that weight gain coupled with ART may worsen 
this inflammation.10 It is therefore a matter of concern that an increasing trend of overweight people is being observed in 
PLHIV.10,47 Remarkably, this trend is also slowly starting to emerge in resource-limited, developing countries.18,47 These 
countries are experiencing urbanization, and this transition from rural to urban is often accompanied by a shift to energy- 
dense food consumption, leading to increasing levels of overweight.48,49 This transition, however, takes place slowly, and 
a large proportion remains undernourished, resulting in a double burden of undernutrition and overweight among PLHIV 
in these countries.4,19,49–51

A lack of regular physical activity is another factor that has been associated with chronic comorbidity. Physical 
activity has been found to be a significant factor in reducing a number of chronic comorbidities, including hypertension, 
type 2 diabetes, hypercholesterolemia, asthma, and other comorbidities, according to research undertaken in various parts 
of the world.52–55 According to another meta-analysis study, exercise-based intervention is just as effective as pharma
cological intervention in preventing chronic comorbidities.56 In addition, the previous study conducted in the current 
study area indicates that there is a low level of physical activity among PLWH.22 Therefore, the health care providers 
working in the ART clinic should consider creating awareness about the importance of regular physical exercise among 
HIV patients.

The strength of our study lies in the fact that we conducted a follow-up study over a period of two years. Until now, 
there has not been a long-term study carried out on the same study subjects (among adult PLHIV) in the current study 
area. The results of this longitudinal study provide policymakers with a clearer picture of the incidence of chronic 
comorbidities (hypertension and diabetes) in PLHIV.

Limitations
The focus of this research was to investigate the occurrence of two common chronic comorbidities in PLHIV: diabetes 
mellitus and hypertension. To better understand the incidence of chronic co-morbidity in this particular population, 
chronic comorbidities such as liver disease, cancer, and respiratory disease should be included. Due to a lack of 
additional resources (financial and material) to diagnose the remaining chronic diseases, we were not able to address 
the aforementioned chronic comorbidities.
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Conclusion
In conclusion, the incidence of chronic comorbidity among adult HIV patients in a resource-limited setting was high. 
Age, nutritional status, and regular physical exercise seem to be important predictors of chronic comorbidity. There is 
a need for more longitudinal studies with a longer follow-up period to further investigate and establish this causal 
relationship between the risk factors of HIV patients and chronic comorbidity in a resource-limited setting. To prevent 
and control chronic comorbidity, targeted screening for early signs of chronic comorbidity, nutritional counseling, and 
awareness-creation about regular physical exercise should be integrated into HIV care.
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