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Abstract

Aim: This study aimed to assess the prevalence of hypertension and diabetes and the factors associated
with these conditions in adult patients living with human immunodeficiency virus (HIV). It also aimed to
assess their self-management skills for these chronic conditions, as effective self-management is critical to
improving health outcomes and enhancing quality of life for individuals managing multiple health
challenges.

Methods: A cross-sectional, facility-based study was conducted in May and June 2022. We randomly
selected 520 adult people living with HIV attending antiretroviral therapy clinics in three hospitals in
Southern Ethiopia. Nine trained nurses collected data using a pre-tested structured questionnaire, and SPSS
version 20 was employed for analysis. A logistic regression model was utilized to identify factors associated
with chronic comorbidities in HIV.

Results: The mean age of participants was 38.7 + 9.01 years, with diabetes and hypertension prevalence at
1.5% [95% CI: (0.70, 3.00)] and 9% [95% CI: (7.10, 12.30)], respectively. Chronic comorbidities such as
hypertension and diabetes were significantly associated with age 35-54 years [adjusted odds ratio (AOR) =
3.54, 95% CI: (1.46, 8.74)], 55 years and older [AOR = 7.66, 95% CI: (2.29, 25.50)], and overweight or
obesity [AOR = 2.82, 95% CI: (1.00, 7.93)]. The overall HIV self-management score was 42 * 3.92 out of 60,
with the lowest mean score (1.69 + 0.92) in the social support domain.

Conclusions: The prevalence of diabetes and hypertension was relatively low in our study. In Ethiopia, self-
management skills appear low, and the limited understanding of self-management concepts raises
questions about the validity of the self-management scale, potentially leading to inaccurate skill
assessments.
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Introduction

According to recent statistics, 38 million people worldwide were infected with the human
immunodeficiency virus (HIV) in 2019, with 20.7 million from East and Southern Africa [1, 2]. Ethiopia is
among the most seriously affected countries in sub-Saharan Africa, with a prevalence of 0.9% and 27,104
new cases in 2017 [3]. Increased coverage of antiretroviral therapy (ART) has brought a substantial
improvement in survival among people living with HIV (PLWH) [4]. HIV disease requires lifelong therapy,
and it has become a risk factor for additional chronic diseases, such as cardiovascular diseases and diabetes
[5, 6]. Over 50% of PLWH with multiple chronic conditions are expected to have multiple limitations in
their everyday lives and are more likely to indicate a decline in self-reported health [7, 8].

An increasing burden of chronic comorbidity among PLWH is becoming one of the greatest challenges
that health care systems are facing globally [9, 10]. An increase in complexity and fragmentation of chronic
care (poorly coordinated care) is reported by both patients and healthcare providers [11]. Patients with
multiple chronic diseases experience unfavorable health outcomes and give rise to challenges in patient
care and medical costs [12]. According to the evidence, those with multiple chronic conditions use more
health-care resources than those with fewer conditions, and their costs are up to seven times higher than
those with only one chronic condition [13]. When chronic diseases began to emerge, patients, health
professionals, and health services had to play new roles [14]. When health care systems shift from acute to
chronic care, a self-management model is needed in which the patient has an active and informed role in
healthcare decision-making [15]. Since patients spend most of their time away from medical facilities, they
have to manage care activities on a daily basis [16].

Self-management is a process through which individuals actively cope with their chronic diseases in
the context of their daily lives [17]. Self-management is regarded as a best practice for improving clinical
care and outcomes. It can also reduce the burden of chronic disease on healthcare system resources and
capacity by helping patients to be more active and engaged in their self-care [18]. Chronic care programs
that promote self-management are effective for various chronic diseases, including HIV. These programs
typically involve personalized care plans, regular viral load monitoring, and mental health resources,
empowering individuals to actively manage their treatment and enhance their quality of life [19, 20]. The
response of health systems to facilitate proper self-management is highly inadequate in low-income
countries [21]. Although also in high-income countries, optimal self-management support for chronically ill
patients remains relatively underdeveloped and far from accomplished [22].

In lower and middle-income countries (LMICs) like Ethiopia, where health systems are already
overburdened by the rapid expansion of non-communicable diseases and the high burden of communicable
diseases, the impact of comorbidity is expected to be severe [23]. However, no evidence exists on the best
techniques for managing chronic comorbidities in LMICs [24]. Health systems in LMICs are generally
constructed on traditional one-size-fits-all chronic care models rather than developing a model of care for
every possible combination of chronic disorders [23, 24]. As a result of their uncoordinated responses to
each of their health issues, people who have chronic comorbidity are more likely to face rising and
overwhelming complexity (complicated and challenging situations) [25, 26]. Therefore, more and more
attention is being paid to the issue of comorbidity in HIV disease and the fact that it could overpower
health-care systems, especially in resource-limited regions that lack the infrastructure to organize chronic
care [27].

Previous research on chronic comorbidities among PLWH in Ethiopia has been limited by small sample
sizes [28-30]. Additionally, self-management, a multifaceted concept, has not been extensively studied in
this population [31], leaving the extent of self-management among PLWH in Ethiopia largely unknown.
When we gain more insight into chronic comorbidity and self-management, it will help to bridge the gap
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between the needs of the patients and the care that is provided [32]. The aim of this study is to assess the
prevalence of chronic comorbidities and the self-management skills of adults living with HIV in Ethiopia. It
seeks to answer key questions about the extent of chronic comorbidities, variation in self-management
skills, and factors influencing both comorbidity and self-management. The study aims to highlight the
challenges this population faces in managing their chronic health conditions by addressing these issues.

Materials and methods
Study design, period, and setting

A cross-sectional study was conducted at three selected hospitals from May to June 2022. Hawassa
University Comprehensive and Specialized Hospital (HUCSH) is a tertiary-level hospital that delivers
specialized and referral services for general hospitals. Adare and Yirgalem Hospitals are general hospitals
that deliver secondary-level healthcare. HUCSH and Adare General Hospitals are found in Hawassa Town,
the capital of Sidama Regional State of Ethiopia, and are located 275 km south of Addis Ababa, the capital of
Ethiopia. The other, Yirgalem General Hospital, is located 47 km southeast of the regional capital, Hawassa.
At the beginning of this study (May 7, 2022), HUCSH, Adare, and Yirgalem General Hospital gave ART
service for 2,553, 1,821, and 1,476 adult PLWH, respectively.

Population, sample size, and sampling technique

All adult PLWH aged = 18 years attending the ART clinic in this period were eligible for this study. The
formula for single population proportion was applied to compute the optimal sample size for estimating the
number of PLWH needed for this study. The prevalence of hypertension among PLWH (12.7%) was taken
from the study conducted in Eastern Ethiopia [28]. The calculation was performed with a 95% confidence
level (Z=1.96) and a 3% margin of error (d) as inputs. For the sake of accommodating the possibility of
non-response, a 10% contingency was added. Accordingly, the calculated sample size was 520 participants.
A proportionate sample was determined, and thus, 227 participants were targeted from HUCSH, 162
participants from Adare General Hospital, and 131 from Yirgalem General Hospital. Individual study
participants who fit the criteria and volunteered to participate were selected at random when they arrived
at the ART clinic.

Data collection methods and procedures

Nine trained nurses used interview-administered questionnaires to collect data during routine
consultations, and relevant medical data were retrieved from medical files. The study participants’
socioeconomic and ART-related variables were collected using a structured questionnaire. To collect data
on dietary diversity and household food insecurity, the Household Dietary Diversity Score (HDDS) of the
food and nutrition technical assistance indicator guide [33] and the Household Food Insecurity Access Scale
(HFIAS) [34] were used, respectively. The weight was measured using a calibrated digital Seca® scale and
recorded to the nearest 0.1 kg. Height was measured using a stadiometer by positioning the patient at the
Frankfurt plane to the nearest 0.1 cm. Normal weight and underweight were defined as body mass index
(BMI) 18.5-24.9 kg/m? and < 18.5 kg/m? respectively, whereas overweight and obesity were defined as
BMI = 25 kg/m? and > 30 kg/m?, respectively [35].

Random blood glucose levels were measured using the Fia Biomed Blood Glucose Meter (Glucometer)
via finger puncture. According to the American Diabetes Association, diabetes is defined by fasting plasma
glucose levels = 126 mg/dL, 2-hour plasma glucose = 200 mg/dL during an oral glucose tolerance test,
hemoglobin A1C = 6.5%, or a random plasma glucose = 200 mg/dL in patients with classic hyperglycemia
symptoms [36]. If random blood glucose indicated diabetes (= 200 mg/dL) or impaired glucose regulation
(140-199 mg/dL), fasting blood glucose levels were measured for confirmation. Blood pressure was
assessed using a standard mercury sphygmomanometer on the left arm, with three readings taken at 5-
minute intervals. The average of the last two readings was used, and hypertension was diagnosed based on
WHO criteria: systolic BP 2 140 mmHg or diastolic BP 2 90 mmHg [37].
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To assess self-management in PLWH, the HIV Self-management Scale was used [38]. To ensure
consistency, the questionnaire was translated from English to Amharic and then retranslated to the original
version. The HIV Self-Management Scale consists of 20 items relating to three domains. The domains
consist of 12 items with daily self-management health practices (e.g., “Staying physically active is an
important part of my HIV self-management strategy”); 3 items with social support for HIV self-management
(e.g., “Attending support groups is an important part of my HIV self-management strategy”); and 5 items on
the chronic nature of HIV self-management (e.g., “I have accepted that HIV is a life-long condition that can
be managed”). Each item is scored on a 0-3 scale: 0 = not applicable, 1 = none of the time, 2 = some of the
time, and 3 = all of the time. Each domain is scored separately and divided by the number of items in that
domain, and the total score of the scale was calculated by summing items in all domains; the possible score
thus ranged from 0 to 60.

Data management and analysis

Data were entered, cleaned, coded, and analyzed using SPSS for Windows version 20.0 to calculate
proportions, frequencies, and means. Binary logistic regression was used to evaluate the relationship
between independent variables and outcome variables at a significance level of p < 0.25, and significant
variables were selected for multivariable analysis. The Hosmer and Lemeshow test was used to assess
model fit, and an adjusted odds ratio (AOR) with a 95% confidence interval (CI) was calculated to
determine the strength of the associations, with statistical significance set at p < 0.05.

Results
Socio-demographic and health characteristics of study participants

A total of 520 patients were included in the study, with a response rate of 100% of those invited. The mean
age of study participants was 38.7 + 9.01 years. Study participants were predominantly female (63%),
single (45%), and had a tertiary level of education (27%). More than half of the participants in the study
were orthodox Christians (51%), had a family size of 3-6 (60%), and half of them (50%) had a monthly
household income of < 1,500 Ethiopian Birr. The majority of them (94%) live in urban areas and are
privately employed (30%) (Table 1).

Table 1. Socio-demographic characteristics of adult PLWH in selected Hospitals of Southern Ethiopia, 2022

Variable Frequency (n = 520) Percent (%)
Sex
Male 191 37
Female 329 63
Age
<20 9 2
21-30 94 18
31-40 236 45
41-50 128 25
51-60 53 10
Marital status
Single 233 45
Married 89 17
Divorced 98 19
Widowed 100 19
Education level
No formal education 55 11
Primary education 131 25
Secondary education 194 37
Tertiary education 140 27
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Table 1. Socio-demographic characteristics of adult PLWH in selected Hospitals of Southern Ethiopia, 2022 (continued)

Variable Frequency (n = 520) Percent (%)
Religion
Orthodox 263 51
Muslim 80 15
Protestant 171 33
Others 6 1
Place of residence
Urban 487 94
Rural 33 6
Occupation
Government employee 111 21
Private employee 156 30
Daily-laborer 58 11
House wife 13 3
Merchant 78 15
Others 104 20
Family members
<3 153 29
3-6 310 60
27 57 11
Income level (Ethiopian Birr)
< 1,500 262 50
> 1,500 258 50

Private employee: a person who works for a private employer or in a private organization and receives regular remuneration in

salary. 1 USD = 44.15 Ethiopian Birr, 2021. PLWH: people living with human immunodeficiency virus

Health-related characteristics of adult PLWH

Of the 520 study participants, 99% were already on ART, with only 1% new to treatment. Over half had a
normal BMI (59%) and a CD4 count of = 500 (58.4%), but 53% did not exercise regularly. Additionally, 55%
had poor dietary diversity, 77.5% experienced food insecurity, and 71% had been on ART for over
24 months. Most participants (92%) were in WHO clinical stage one and did not smoke (99%) or drink

(88%) (Table 2).

Table 2. Health-related characteristics of adult PLWH in selected Hospitals of Southern Ethiopia, 2022

Variable

Frequency (n = 520)

Percent (%)

WHO clinical stage
Stage |
Stage Il
Stage Il
Stage IV

ART regimen started
AZT-3TC-EFV
AZT-3TC-NVP
TDF-3TC-EFV
Others

Duration of ART in months
<24
224

CD4 count (n = 450 patients)

<200
200-349
350499

478
19
18
5

87
93
268
72

149
371

45
65
77

92
4
3
1

16.7
18

51.5
13.8

29
71

10
14.5
171
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Table 2. Health-related characteristics of adult PLWH in selected Hospitals of Southern Ethiopia, 2022 (continued)

Variable Frequency (n = 520) Percent (%)

=500 263 58.4
Regular physical exercise

Yes 242 47

No 278 53
History of alcohol consumption

Yes 64 12

No 456 88
History of cigarette smoking

Yes 7 1

No 513 99
BMI

Underweight (< 18.5) 77 15

Normal weight (18.5-24.9) 307 59

Overweight (25-30) 100 19

Obesity (> 30) 36 7
Dietary diversity score

Low 285 55

High 235 45
Household food security

Secured 117 225

Insecure 403 77.5

PLWH: people living with human immunodeficiency virus; ART: antiretroviral therapy; BMI: body mass index; AZT-3TC-EFV:
Zidovudine-Lamivudine-Efavirenz; AZT-3TC-NVP: Zidovudine-Lamivudine-Nevirapine; TDF-3TC-EFV: Tenofovir Disoproxil
Fumarate-Lamivudine-Efavirenz

Chronic comorbidity status of the study participants

The prevalence of diabetes and hypertension was 1.5% [95% CI: (0.70, 3.00)] and 9% [95% CI: (7.10,
12.30)], respectively. The very few cases of diabetes seemed to be distributed rather equally across

different subgroups. Hypertension seemed to concentrate among the older and more educated patients
(Table 3).

Table 3. Chronic comorbidity among adult PLWH in selected Hospitals of Southern Ethiopia, 2022

Variable Chronic comorbidity
Hypertension (n = 49) Diabetes (n = 8)
Sex
Male 24 (49) 3(37.5)
Female 25 (51) 5(62.5)
Age
21-30 5 (10) 0 (0)
31-40 11 (23) 1(12.5)
41-50 24 (49) 3(37.5)
51-60 9 (18) 4 (50)
Education level
No formal education 5(10) 1(12.5)
Primary education 10 (20) 2 (25)
Secondary education 20 (41) 3(37.5)
Tertiary education 14 (29) 2 (25)
Occupation
Government employee 14 (29) 0(0)
Private employee 10 (20) 5 (62.5)
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Table 3. Chronic comorbidity among adult PLWH in selected Hospitals of Southern Ethiopia, 2022 (continued)

Variable Chronic comorbidity
Hypertension (n = 49) Diabetes (n = 8)

Daily-laborer 6 (12) 1(12.5)

Merchant 9(19) 2 (25)

Others 10 (20) 0 (0)
Marital status

Single 22 (44.9) 3(37.5)

Married 9(18.4) 0 (0)

Divorced 8 (16.3) 2 (25)

Widowed 10 (20.4) 3(37.5)
Regular physical exercise

Yes 22 (45) 4 (50)

No 27 (55) 4 (50)
Duration of ART

< 24 months 17 (35) 2 (25)

> 24 months 32 (65) 6 (75)
Income level (Ethiopian Birr)

< 1,500 20 (41) 4 (50)

> 1,500 29 (59) 4 (50)
Place of residence

Urban 49 (100) 8 (100)

Rural 0 (0) 0)
Religion

Orthodox 26 (53) 6 (75)

Muslim 13 (27) 0(0)

Protestant 9(18) 2 (25)

Others 1(2) 0 (0)
WHO clinical stage

Stage | 48 (98) 8 (100)

Stage Il 1(2) 0 (0)

Stage Ill 0 (0) 0 (0)

Stage IV 0 (0) 0 (0)
CD4 count

<200 3(6.1) 0 (0)

200-349 9(18.4) 2 (25)

350-499 7 (14.3) 3(37.5)

> 500 30(61.2) 3(37.5)
History of alcohol consumption

Yes 8 (16) 3(37.5)

No 41 (84) 5(62.5
BMI

Underweight (< 18.5) 4 (8) 0 (0)

Normal weight (18.5-24.9) 22 (45) (50)

Overweight (25-30) 23 (47) 4 (50)
Dietary diversity score

Low 23 (47) 4 (50)

High 26 (53) 4(50)
Household food insecurity

Secured 17 (35) 2 (25)

Insecure 32 (65) 6 (75)

Private employee: a person who works for a private employer or in a private organization and receives regular remuneration in
salary. 1 USD = 44.15 Ethiopian Birr, 2021. PLWH: people living with human immunodeficiency virus; ART: antiretroviral

therapy; BMI: body mass index
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Determinants of chronic comorbidity among adult PLWH

In the bivariate analysis, age, income level, BMI, household food security, dietary diversity score, and self-
management were factors associated with chronic comorbidity. During multivariable logistic regression
analysis, being older and having a BMI of 25 kg/m? or higher were significantly associated. The odds of
having chronic comorbidity among PLWH were four times and eight times higher in age groups between 35
and 54 years [AOR = 3.54, 95% CI: (1.46, 8.74)] and 2 55 years [AOR = 7.66, 95% CI: (2.29, 25.50)],
respectively, compared to younger adults. Compared to those who had BMI < 18.5 kg/m? (underweight)
and between 18.5 kg/m? and 24.9 kg/m? (normal), the odds of having chronic comorbidity were 3 times

higher [AOR = 2.82, 95% CI: (1.00, 7.93)] than those having BMI greater than or equal to 25 kg/m?
(Table 4).

Table 4. Factors associated with chronic comorbidity among adult ART patients of the public hospital in South
Ethiopia, 2022

Factor variable Chronic comorbidity COR (95% ClI) AOR (95% Cl)
Yes (n) No (n)

Age

18-34° 6 155 1 1

35-54 42 283 3.83 (1.59, 9.22) 3.54 (1.46, 8.74)*

=55 7 27 6.69 (2.09, 21.46) 7.66 (2.29, 25.50)*
Income level

Low® 22 240 1 1

High 33 225 1.60 (0.91, 2.83) 1.11 (0.59, 2.06)
BMI

Underweight (< 18.5)° 5 73 1 1

Normal weight (18.5-24.9) 25 279 1.31 (0.48, 3.54) 1.02 (0.36, 2.84)

Overweight (= 25) 25 113 3.23 (1.18, 8.82) 2.82 (1.00, 7.93)*
Household food security

Food secured® 19 98 1 1

Food insecure 36 367 1.98 (1.09, 3.59) 1.94 (0.99, 3.78)
Dietary diversity score

Low® 26 259 1 1

High 29 206 1.40 (0.80, 2.46) 1.27 (0.68, 2.38)
Self-management

Low® 37 368 1 1

High 18 97 1.85(1.01, 3.38) 1.39 (0.69, 2.80)

* Statistically significant variables in multiple logistic regressions at p-value < 0.05; © reference category. ART: antiretroviral
therapy; COR: crude odds ratio; Cl: confidence interval; AOR: adjusted odds ratio; BMI: body mass index

Self-management status of the study participants

On a scale from 0 to 60, the total self-management score was 42 * 3.92, which was the sum of the three
domains, namely the daily self-management health practices (Domain 1), social support (Domain 2), and
the chronic nature of HIV (Domain 3). Self-management scores were different for the separate domains of
the questionnaire, and each domain was scored separately by taking the mean of all the items in that
domain. Accordingly, the mean score for daily self-management health practices was 2.09 + 0.57, the social
support score was 1.69 + 0.92, and the chronic nature of HIV score was 2.68 + 0.43 (Figure 1). The low
score in the social support domain group was mainly due to the two questions about social support groups,
which are not very customary in Ethiopia.

Discussion

The study was conducted with the aim of determining chronic comorbidity and self-management skills
among adult PLWH. In the present study, the prevalence of hypertension and diabetes mellitus (chronic
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w

2.68 = 0.43

N
n

2.09 +0.57

[ 5]

1.69 £ 0.92

Mean = SD
- n

S
n

]

Domain 1 Domain 2 Domain 3
HIV SM outcome domains

Figure 1. The mean result of each domain of self-management among adult PLWH in selected Hospitals of Southern
Ethiopia, 2022 (n = 520). HIV: human immunodeficiency virus; SD: standard deviation; SM: self-management

comorbidities) among adult PLWH was rather low. Chronic comorbidity has been associated with age,
being overweight, or obesity. The total score for self-management was low, with the mean score for the
social support domain being the lowest.

The current study’s estimated prevalence of hypertension was 9%, which is lower than studies
conducted among HIV-positive individuals in other parts of Ethiopia, such as Jimma (34%) and Harar
(12.7%) [28, 29]. It is also lower than the findings from Uganda (27.9%) [39]. The high percentage of young
people (65% < 40 years old) among our study participants could be one factor for the comparatively low
hypertension prevalence. Aside from age, the length of therapy, the type of ART used, and the participants’
lifestyle could contribute to the discrepancy. To address this, more research using a longitudinal study
design is needed.

In comparison to studies on adult PLWH in other parts of Ethiopia (Harar and Jimma), which showed a
diabetes prevalence of 7.1% and 6.4%, respectively [28, 29], we also found a lower prevalence of diabetes
(1.5%). However, other studies conducted in South Africa (1.3%) and Kenya (1.5%) [40, 41] showed
comparable prevalences. Many cases of comorbidity with diabetes mellitus have been reported, particularly
in places where the prevalence of HIV is high [42]. The observed disparity between the different studies
could be due to differences in the participant characteristics that influence these disease conditions. These
include variations in lifestyle, ART regimens, treatment duration, and age distribution of the HIV-infected
individuals. To better understand the reason for this discrepancy, we recommend a follow-up study using a
longitudinal study design.

In our study, chronic comorbidity was more prevalent among older PLWH, which is in line with study
conducted in Northern Ethiopia [43]. The widespread availability of ART has significantly reduced AIDS-
related mortality, thereby turning HIV into a chronic illness that lasts the rest of a patient’s life [44]. As a
result, HIV patients who have access to ART are far more likely to live longer. However, aging poses a
number of issues for HIV patients’ health, as age is associated with a number of comorbidities [45].
Furthermore, PLWH are obligated to use ART for the remainder of their lives, increasing the risk of chronic
comorbidity [46]. Despite the fact that age is a non-modifiable risk factor, ART patients should receive
regular follow-up and early intervention as part of their routine care, with special attention given to this
group. Screening older PLWH for chronic comorbidity should be a priority for healthcare providers
working in ART clinics.

Overweight people experienced greater chronic comorbidity than normal weight and underweight
people, which is consistent with studies conducted in Nigeria [35]. It was also supported by a systematic
review and meta-analysis of prospective cohort studies on obesity and comorbidity, which found a
substantial association between the occurrence of chronic comorbidity and overweight and obesity [47].
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According to the Veterans Aging Cohort Study [48], PLWH had a higher incidence of diabetes mellitus due
to excess weight. Another study found that the actual number of overweight people among PLHIV is on the
rise [44]. Because of urbanization in resource-limited countries, there is a shift toward consuming energy-
dense foods, which may contribute to obesity [49]. Weight control programs in ART clinics, such as physical
exercise and nutritional counseling, should be reinforced.

The total score of HIV self-management in the current study was lower than that of Webel et al. [50] in
the United States. Attending support groups as an important part of their HIV self-management strategy
and the helpfulness of educating others about HIV to stay in control of HIV are two elements where
participants scored lower in self-management practice than others. Despite the fact that sub-Saharan
African countries have the greatest HIV prevalence, self-management in this region is relatively new and
poorly researched [31]. Furthermore, unlike in developed countries, chronic disease self-management
programs, which are helpful in improving the self-management ability of PLWH, are not well-functioning
[21, 51]. This difference highlights the need to seek an urgent implementation program on HIV self-
management to improve the self-management ability of PLWH in Ethiopia.

Our study found that the second domain of the self-management scale, which assesses social support
for people living with HIV (PLWH), had the lowest mean score (1.69 = 0.92), consistent with findings from a
study in the Liangshan area of China [52]. This domain includes critical elements such as social influence,
emotional support, and cooperation with healthcare professionals, suggesting that a low score reflects
inadequate support from both personal networks and healthcare providers. As a result, this lack of support
can have a significant impact on the ability of PLWH to effectively manage their health and adhere to
treatment regimens, which ultimately affects their overall well-being [38]. According to studies conducted
in South Africa and Uganda [53, 54], more social contact improves the quality of life for people on ART.
Informational, emotional, companionship, and instrumental assistance (including the provision of specific
services to lessen client needs) are all ways that social support can help people cope with stress [55-57].
The current study area, Ethiopia, is known for strong social relationships, which makes this study finding
paradoxical. The high presence of stigma and discrimination among PLWH in the study area [58] could be a
plausible reason for this finding. More focus should be placed on mainstreaming actions aimed at
preventing stigma and discrimination, and further research should be done on a new scale in each domain.

As a strength of our study, we would like to mention the fact that our data collectors were nurses and
had expertise in HIV management. They could assist the participants in understanding and completing the
questionnaires. They observed that the participants were being challenged to understand the different
options in each item of the questionnaire. In particular, understanding the items of the self-management
scale was reported to be challenging. Specifically, the difference between the ‘not applicable’ and ‘none of
the time’ answer options was difficult. This probably led to the misunderstanding of the questions and may
have resulted in measurement errors. In addition, the data-collectors reported that quite a few of the items
were difficult to apply in an Ethiopian context. For example, attending social support groups is very
uncommon in an Ethiopian setting, mostly because of the fear of stigma and discrimination. Therefore, we
feel that developing a new questionnaire for self-management in a low-income setting is needed.

One limitation of this study is its exclusive focus on the prevalence of diabetes and hypertension, the
two most common chronic comorbidities among PLWH. This narrow focus may overlook other significant
chronic conditions that could affect the health and quality of life of this population, leading to an
underestimation of the overall burden of chronic comorbidity among PLWH. Furthermore, the study’s
design may limit the generalizability of the findings, as the relatively low expected prevalence of additional
chronic conditions highlights the need for follow-up studies involving larger populations and extended
follow-up periods. Such research is crucial for capturing a broader spectrum of chronic comorbidities,
thereby enhancing our understanding of the health challenges faced by PLWH and informing more effective
interventions and support strategies.

In conclusion, among adult PLWH, there was a relatively low prevalence of chronic comorbidity.
Chronic comorbidity was more common in PLWH who were older and overweight. Despite the fact that the
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social support domain is the most essential aspect of HIV self-management and the current research area is
recognized for strong social bonds, this domain is difficult in an Ethiopian setting. A self-management
questionnaire that is tailored to the low-income setting is urgently needed in Ethiopia and other low-
income countries to better assess the degree of self-management. In addition, we recommend additional
research to explore the role of stigma and discrimination in the observed lack of interest in engaging in
social support groups.

Abbreviations

AOR: adjusted odds ratio

ART: antiretroviral therapy

BMI: body mass index

CI: confidence interval

HIV: human immunodeficiency virus

HUCSH: Hawassa University Comprehensive and Specialized Hospital
LMICs: lower and middle-income countries

PLWH: people living with human immunodeficiency virus

Declarations
Acknowledgments

We thank Hawassa University, College of Medicine and Health Sciences, for providing funds for the study.
We would also like to thank the data collectors and the study participants.

Author contributions

YTW: Conceptualization, Data curation, Formal analysis, Investigation, Writing—original draft, Writing—
review & editing. SMB, RT, BS, AT, and MS: Conceptualization, Writing—review & editing. MRU and KTB:
Writing—review & editing. All authors read and approved the final draft of the manuscript.

Conflicts of interest

The authors declare that they have no conflicts of interest.

Ethical approval

To comply with the Helsinki Declaration (2013) and the Population Screening Act, the study received
ethical approval from the Hawassa University, College of Medicine and Health Sciences Institutional Review
Board (IRB/216/2019) on May 7, 2019. Permission was obtained from the hospital management.
Participation was determined by the person without any external influence to participate or not. Before the
data collection, informed written consent (signed or verified by fingerprint) was taken from the study
subjects. The data was collected and analyzed anonymously.

Consent to participate

The informed consent to participate in the study was obtained from all participants.

Consent to publication

Not applicable.

Availability of data and materials

The datasets used and/or analyzed during the current study are available from the corresponding author
on reasonable request.

Explor Med. 2025;6:1001317 | https://doi.org/10.37349/emed.2025.1001317 Page 11



Funding

This research work was financed by the research office of Hawassa University, College of Medicine and
Health Sciences, Ethiopia. The funder had no role in study design, data collection and analysis, decision to
publish, or preparation of the manuscript.

Copyright
© The Author(s) 2025.

Publisher’s note

Open Exploration maintains a neutral stance on jurisdictional claims in published institutional affiliations
and maps. All opinions expressed in this article are the personal views of the author(s) and do not
represent the stance of the editorial team or the publisher.

References

1. Parker E, Judge MA, Macete E, Nhampossa T, Dorward ], Langa DC, et al. HIV infection in Eastern and
Southern Africa: Highest burden, largest challenges, greatest potential. South Afr ] HIV Med. 2021;22:
1237. [DOI] [PubMed] [PMC(]

2. Joint United Nations Programme on HIV/AIDS (UNAIDS). Seizing the moment: tackling entrenched
inequalities to end epidemics. Geneva: UNAIDS; 2020.

3. Mirkuzie AH, Ali S, Abate E, Worku A, Misganaw A. Progress towards the 2020 fast track HIV/AIDS
reduction targets across ages in Ethiopia as compared to neighboring countries using global burden of
diseases 2017 data. BMC Public Health. 2021;21:285. [DOI] [PubMed] [PMC(]

4. Teeraananchai S, Kerr S], Amin ], Ruxrungtham K, Law MG. Life expectancy of HIV-positive people

after starting combination antiretroviral therapy: a meta-analysis. HIV Med. 2017;18:256-66. [DOI]
[PubMed]

5. Bernell S, Howard SW. Use Your Words Carefully: What Is a Chronic Disease? Front Public Health.
2016;4:159. [DOI] [PubMed] [PMC]

6. Guo F, Hsieh E, Lv W, Han Y, Xie ], Li Y, et al. Cardiovascular disease risk among Chinese antiretroviral-
naive adults with advanced HIV disease. BMC Infect Dis. 2017;17:287. [DOI] [PubMed] [PMC]

7.  World Health Organization. Global status report on noncommunicable diseases 2010. World Health
Organization; 2011.

8.  Chu C, Selwyn PA. An Epidemic in Evolution: An Epidemic in Evolution: The Need for New Models of
HIV Care in the Chronic Disease Era. ] Urban Health. 2011;88:556-66. [DOI] [PubMed] [PMC]

9. Gallant ], Hsue PY, Shreay S, Meyer N. Comorbidities Among US Patients With Prevalent HIV
Infection—A Trend Analysis. ] Infect Dis. 2017;216:1525-33. [DOI] [PubMed]

10. Hajat C, Stein E. The global burden of multiple chronic conditions: A narrative review. Prev Med Rep.
2018;12:284-93. [DOI] [PubMed] [PMC(]

11. Foo KM, Sundram M, Legido-Quigley H. Facilitators and barriers of managing patients with multiple
chronic conditions in the community: a qualitative study. BMC Public Health. 2020;20:273. [DOI]
[PubMed] [PMC]

12. McPhail SM. Multimorbidity in chronic disease: impact on health care resources and costs. Risk Manag
Healthc Policy. 2016;9:143-56. [DOI] [PubMed] [PMC(]

13. Grey M, Schulman-Green D, Knafl K, Reynolds NR. A revised Self- and Family Management
Framework. Nurs Outlook. 2015;63:162-70. [DOI] [PubMed]

14. Holman HR. The Relation of the Chronic Disease Epidemic to the Health Care Crisis. ACR Open
Rheumatol. 2020;2:167-73. [DOI] [PubMed] [PMC(]

15. Grady PA, Gough LL. Self-Management: A Comprehensive Approach to Management of Chronic
Conditions. Am ] Public Health. 2014;104:e25-31. [DOI] [PubMed] [PMC(]

Explor Med. 2025;6:1001317 | https://doi.org/10.37349/emed.2025.1001317 Page 12


https://dx.doi.org/10.4102/sajhivmed.v22i1.1237
http://www.ncbi.nlm.nih.gov/pubmed/34192070
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8182467
https://dx.doi.org/10.1186/s12889-021-10269-y
http://www.ncbi.nlm.nih.gov/pubmed/33541303
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7863245
https://dx.doi.org/10.1111/hiv.12421
http://www.ncbi.nlm.nih.gov/pubmed/27578404
https://dx.doi.org/10.3389/fpubh.2016.00159
http://www.ncbi.nlm.nih.gov/pubmed/27532034
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4969287
https://dx.doi.org/10.1186/s12879-017-2358-0
http://www.ncbi.nlm.nih.gov/pubmed/28427339
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5397830
https://dx.doi.org/10.1007/s11524-011-9552-y
http://www.ncbi.nlm.nih.gov/pubmed/21360244
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3126936
https://dx.doi.org/10.1093/infdis/jix518
http://www.ncbi.nlm.nih.gov/pubmed/29253205
https://dx.doi.org/10.1016/j.pmedr.2018.10.008
http://www.ncbi.nlm.nih.gov/pubmed/30406006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6214883
https://dx.doi.org/10.1186/s12889-020-8375-8
http://www.ncbi.nlm.nih.gov/pubmed/32106838
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7045577
https://dx.doi.org/10.2147/RMHP.S97248
http://www.ncbi.nlm.nih.gov/pubmed/27462182
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4939994
https://dx.doi.org/10.1016/j.outlook.2014.10.003
http://www.ncbi.nlm.nih.gov/pubmed/25771190
https://dx.doi.org/10.1002/acr2.11114
http://www.ncbi.nlm.nih.gov/pubmed/32073759
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7077778
https://dx.doi.org/10.2105/AJPH.2014.302041
http://www.ncbi.nlm.nih.gov/pubmed/24922170
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4103232

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Bratzke LC, Muehrer R], Kehl KA, Lee KS, Ward EC, Kwekkeboom KL. Self-management priority setting
and decision-making in adults with multimorbidity: a narrative review of literature. Int ] Nurs Stud.
2015;52:744-55. [DOI] [PubMed] [PMC]

Miller WR, Lasiter S, Bartlett Ellis R, Buelow JM. Chronic disease self-management: a hybrid concept
analysis. Nurs Outlook. 2015;63:154-61. [DOI] [PubMed] [PMC]

Dineen-Griffin S, Garcia-Cardenas V, Williams K, Benrimoj SI. Helping patients help themselves: A
systematic review of self-management support strategies in primary health care practice. PLoS One.
2019;14:e0220116. [DOI] [PubMed] [PMC]

Anekwe TD, Rahkovsky I. Self-Management: A Comprehensive Approach to Management of Chronic
Conditions. Am ] Public Health. 2018;108:5430-6. [DOI]

0’Connell S, Mc Carthy V]C, Savage E. Frameworks for self-management support for chronic disease: a
cross-country comparative document analysis. BMC Health Serv Res. 2018;18:583. [DOI] [PubMed]
[PMC]

Elissen A, Nolte E, Knai C, Brunn M, Chevreul K, Conklin A, et al. Is Europe putting theory into practice?
A qualitative study of the level of self-management support in chronic care management approaches.
BMC Health Serv Res. 2013;13:117. [DOI] [PubMed] [PMC(]

Daniel M, Mazengia F, Birhanu D. Nutritional status and associated factors among adult HIV/AIDS
clients in Felege Hiwot Referral Hospital, Bahir Dar, Ethiopia. Sci ] Public Health. 2013;1:24-31. [DOI]
Mercer S, Furler ], Moffat K, Fischbacher-Smith D, Sanci L. Multimorbidity: technical series on safer
primary care. Geneva: World Health Organization; 2016.

Hurst JR, Dickhaus ], Maulik PK, Miranda ]], Pastakia SD, Soriano JB, et al.; GACD Multi-Morbidity
Working Group. Global Alliance for Chronic Disease researchers’ statement on multimorbidity. Lancet
Glob Health. 2018;6:e1270-1. [DOI] [PubMed]

Boehmer KR, Abu Dabrh AM, Gionfriddo MR, Erwin P, Montori VM. Does the chronic care model meet
the emerging needs of people living with multimorbidity? A systematic review and thematic synthesis.
PLoS One. 2018;13:€0190852. [DOI] [PubMed] [PMC(]

Wilson MG, Lavis JN, Gauvin FP. Designing Integrated Approaches to Support People with
Multimorbidity: Key Messages from Systematic Reviews, Health System Leaders and Citizens. Healthc
Policy. 2016;12:91-104. [PubMed] [PMC(C]

Webel AR, Schexnayder ], Cioe PA, Zuiiiga JA. A Review of Chronic Comorbidities in Adults Living With
HIV: State of the Science. ] Assoc Nurses AIDS Care. 2021;32:322-46. [DOI] [PubMed] [PMC]

Ataro Z, Ashenafi W, Fayera ], Abdosh T. Magnitude and associated factors of diabetes mellitus and
hypertension among adult HIV-positive individuals receiving highly active antiretroviral therapy at
Jugal Hospital, Harar, Ethiopia. HIV AIDS (Auckl). 2018;10:181-92. [DOI] [PubMed] [PMC(]
Mohammed AE, Shenkute TY, Gebisa WC. Diabetes mellitus and risk factors in human
immunodeficiency virus-infected individuals at Jimma University Specialized Hospital, Southwest
Ethiopia. Diabetes Metab Syndr Obes. 2015;8:197-206. [DOI] [PubMed] [PMC(]

Sachithananthan V, Loha E, Gose M. Prevalence of Diabetes Mellitus, Hypertension and Lipodystrophy
in HAART Receiving HIV Patients in Southern Ethiopia. Int STD Res Rev. 2013;1:1-11.

Aantjes C], Ramerman L, Bunders JFG. A systematic review of the literature on self-management
interventions and discussion of their potential relevance for people living with HIV in sub-Saharan
Africa. Patient Educ Couns. 2014;95:185-200. [DOI] [PubMed]

Kang E, Kim S, Rhee YE, Lee ], Yun YH. Self-management strategies and comorbidities in chronic
disease patients: associations with quality of life and depression. Psychol Health Med. 2021;26:
1031-43. [DOI] [PubMed]

Swindale A, Bilinsky P. Household Dietary Diversity Score (HDDS) for Measurement of Household
Food Access: Indicator Guide (v. 2). Washington, D.C.: FHI 360/FANTA; 2006.

Coates ], Swindale A, Bilinsky P. Household Food Insecurity Access Scale (HFIAS) for Measurement of
Household Food Access: Indicator Guide (v. 3). Washington, D.C.: FHI 360/FANTA2007; 2007.

Explor Med. 2025;6:1001317 | https://doi.org/10.37349/emed.2025.1001317 Page 13


https://dx.doi.org/10.1016/j.ijnurstu.2014.10.010
http://www.ncbi.nlm.nih.gov/pubmed/25468131
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4315694
https://dx.doi.org/10.1016/j.outlook.2014.07.005
http://www.ncbi.nlm.nih.gov/pubmed/25241136
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4326608
https://dx.doi.org/10.1371/journal.pone.0220116
http://www.ncbi.nlm.nih.gov/pubmed/31369582
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6675068
https://dx.doi.org/10.2105/ajph.2014.302041r
https://dx.doi.org/10.1186/s12913-018-3387-0
http://www.ncbi.nlm.nih.gov/pubmed/30045721
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6060470
https://dx.doi.org/10.1186/1472-6963-13-117
http://www.ncbi.nlm.nih.gov/pubmed/23530744
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3621080
https://dx.doi.org/10.11648/j.sjph.20130101.14
https://dx.doi.org/10.1016/S2214-109X(18)30391-7
http://www.ncbi.nlm.nih.gov/pubmed/30420026
https://dx.doi.org/10.1371/journal.pone.0190852
http://www.ncbi.nlm.nih.gov/pubmed/29420543
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5805171
http://www.ncbi.nlm.nih.gov/pubmed/28032827
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5221714
https://dx.doi.org/10.1097/JNC.0000000000000240
http://www.ncbi.nlm.nih.gov/pubmed/33595986
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8815414
https://dx.doi.org/10.2147/HIV.S176877
http://www.ncbi.nlm.nih.gov/pubmed/30349400
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6190641
https://dx.doi.org/10.2147/DMSO.S80084
http://www.ncbi.nlm.nih.gov/pubmed/25926749
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4403746
https://dx.doi.org/10.1016/j.pec.2014.01.007
http://www.ncbi.nlm.nih.gov/pubmed/24560067
https://dx.doi.org/10.1080/13548506.2020.1838585
http://www.ncbi.nlm.nih.gov/pubmed/33095059

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

51

52.

Sabir AA, Balarabe S, Sani AA, Isezuo SA, Bello KS, Jimoh AQ, et al. Prevalence of diabetes mellitus and
its risk factors among the suburban population of Northwest Nigeria. Sahel Med ]. 2017;20:168-72.
[DOI]

American Diabetes Association. 2. Classification and Diagnosis of Diabetes: Standards of Medical Care
in Diabetes-2020. Diabetes Care. 2020;43:514-31. [DOI] [PubMed]

Campbell NRC, Paccot Burnens M, Whelton PK, Angell SY, Jaffe MG, Cohn ], et al. 2021 World Health
Organization guideline on pharmacological treatment of hypertension: Policy implications for the
region of the Americas. Lancet Reg Health Am. 2022;9:100219. [DOI] [PubMed] [PMC(]

Webel AR, Asher A, Cuca Y, Okonsky ]G, Kaihura A, Dawson Rose C, et al. Measuring HIV Self-
Management in Women Living With HIV/AIDS: A Psychometric Evaluation Study of the HIV Self-
Management Scale. ] Acquir Immune Defic Syndr. 2012;60:e72-81. [DOI] [PubMed] [PMC(]

Majumdar U, Nanyonga Clarke R, Moran AE, Doupe P, Gadikota-Klumpers DD, Gidio A, et al.
Hypertension screening, prevalence, treatment, and control at a large private hospital in Kampala,
Uganda: A retrospective analysis. PLOS Glob Public Health. 2022;2:e0000386. [DOI] [PubMed] [PMC]
Julius H, Basu D, Ricci E, Wing |, Basu JK, Pocaterra D, et al. The Burden of Metabolic Diseases Amongst
HIV Positive Patients on HAART Attending the Johannesburg Hospital. Curr HIV Res. 2011;9:247-52.
[DOI] [PubMed]

Manuthu EM, Joshi MD, Lule GN, Karari E. Prevalence of dyslipidemia and dysglycaemia in HIV
infected patients. East Afr Med ]. 2008;85:10-7. [DOI] [PubMed]

Abebe SM, Getachew A, Fasika S, Bayisa M, Girma Demisse A, Mesfin N. Diabetes mellitus among HIV-
infected individuals in follow-up care at University of Gondar Hospital, Northwest Ethiopia. BM] Open.
2016;6:e011175. [DOI] [PubMed] [PMC(]

Getahun Z, Azage M, Abuhay T, Abebe F. Comorbidity of HIV, hypertension, and diabetes and
associated factors among people receiving antiretroviral therapy in Bahir Dar city, Ethiopia. ] Comorb.
2020;10:2235042X19899319. [DOI] [PubMed] [PMC(]

Bailin SS, Gabriel CL, Wanjalla CN, Koethe JR. Obesity and Weight Gain in Persons with HIV. Curr HIV/
AIDS Rep. 2020;17:138-50. [DOI] [PubMed] [PMC]

Aberg JA. Aging and HIV infection: focus on cardiovascular disease risk. Top Antivir Med. 2020;27:
102-5. [PubMed] [PMC]

Duguma F, Gebisa W, Mamo A, Tamiru D, Woyesa S. Diabetes Mellitus and Associated Factors Among
Adult HIV Patients on Highly Active Anti-Retroviral Treatment. HIV AIDS (Auckl). 2020;12:657-65.
[DOI] [PubMed] [PMC(]

Jayedi A, Khan TA, Aune D, Emadi A, Shab-Bidar S. Body fat and risk of all-cause mortality: a
systematic review and dose-response meta-analysis of prospective cohort studies. Int ] Obes (Lond).
2022;46:1573-81. [DOI] [PubMed]

Reddon H, Grant C, Nosova E, Fairbairn N, Barrios R, Justice AC, et al. The Veterans Aging Cohort Study
(VACS) Index Predicts Mortality in a Community-recruited Cohort of People With Human
Immunodeficiency Virus (HIV) Who Use Illicit Drugs. Clin Infect Dis. 2021;73:538-41. [DOI] [PubMed]
[PMC]

Mashinya F, Alberts M, Cook I, Ntuli S. Determinants of body mass index by gender in the Dikgale
Health and Demographic Surveillance System site, South Africa. Glob Health Action. 2018;11:
1537613. [DOI] [PubMed] [PMC]

Webel AR, Cuca Y, OkonsKky JG, Asher AK, Kaihura A, Salata RA. The impact of social context on self-
management in women living with HIV. Soc Sci Med. 2013;87:147-54. [DOI] [PubMed] [PMC]

Kim SH, Youn CH. Efficacy of Chronic Disease Self-management Program in Older Korean Adults with
Low and High Health Literacy. Asian Nurs Res (Korean Soc Nurs Sci). 2015;9:42-6. [DOI] [PubMed]
Yin Y, Yang H, Xie X, Wang H, Nie A, Chen H. Status and associated characteristics of HIV disclosure
among people living with HIV/AIDS in Liangshan, China: A cross-sectional study. Medicine
(Baltimore). 2019;98:e16681. [DOI] [PubMed] [PMC(]

Explor Med. 2025;6:1001317 | https://doi.org/10.37349/emed.2025.1001317 Page 14


https://dx.doi.org/10.4103/smj.smj_47_16
https://dx.doi.org/10.2337/dc20-S002
http://www.ncbi.nlm.nih.gov/pubmed/31862745
https://dx.doi.org/10.1016/j.lana.2022.100219
http://www.ncbi.nlm.nih.gov/pubmed/35711684
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9107389
https://dx.doi.org/10.1097/QAI.0b013e318256623d
http://www.ncbi.nlm.nih.gov/pubmed/22569267
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3383929
https://dx.doi.org/10.1371/journal.pgph.0000386
http://www.ncbi.nlm.nih.gov/pubmed/36962239
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10021338
https://dx.doi.org/10.2174/157016211796320360
http://www.ncbi.nlm.nih.gov/pubmed/21631427
https://dx.doi.org/10.4314/eamj.v85i1.9600
http://www.ncbi.nlm.nih.gov/pubmed/18543521
https://dx.doi.org/10.1136/bmjopen-2016-011175
http://www.ncbi.nlm.nih.gov/pubmed/27540099
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5013550
https://dx.doi.org/10.1177/2235042X19899319
http://www.ncbi.nlm.nih.gov/pubmed/32206632
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7076577
https://dx.doi.org/10.1007/s11904-020-00483-5
http://www.ncbi.nlm.nih.gov/pubmed/32072466
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7719267
http://www.ncbi.nlm.nih.gov/pubmed/32224501
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7162677
https://dx.doi.org/10.2147/HIV.S279732
http://www.ncbi.nlm.nih.gov/pubmed/33162756
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7641867
https://dx.doi.org/10.1038/s41366-022-01165-5
http://www.ncbi.nlm.nih.gov/pubmed/35717418
https://dx.doi.org/10.1093/cid/ciaa1263
http://www.ncbi.nlm.nih.gov/pubmed/32857842
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8496478
https://dx.doi.org/10.1080/16549716.2018.1537613
http://www.ncbi.nlm.nih.gov/pubmed/30392446
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6225484
https://dx.doi.org/10.1016/j.socscimed.2013.03.037
http://www.ncbi.nlm.nih.gov/pubmed/23631790
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3656470
https://dx.doi.org/10.1016/j.anr.2014.10.008
http://www.ncbi.nlm.nih.gov/pubmed/25829209
https://dx.doi.org/10.1097/MD.0000000000016681
http://www.ncbi.nlm.nih.gov/pubmed/31374050
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6708807

53.

54.

55.

56.

57.
58.

Koetsenruijter ], van Lieshout |, Vassilev I, Portillo MC, Serrano M, Knutsen I, et al. Social support
systems as determinants of self-management and quality of life of people with diabetes across
Europe: study protocol for an observational study. Health Qual Life Outcomes. 2014;12:29. [DOI]
[PubMed] [PMC(]

Nyirenda M, Chatterji S, Falkingham ], Mutevedzi P, Hosegood V, Evandrou M, et al. An investigation of
factors associated with the health and well-being of HIV-infected or HIV-affected older people in rural
South Africa. BMC Public Health. 2012;12:259. [DOI] [PubMed] [PMC]

Cohen S, Wills TA. Stress, social support, and the buffering hypothesis. Psychol Bull. 1985;98:310-57.
[PubMed]

Langford CP, Bowsher ], Maloney JP, Lillis PP. Social support: a conceptual analysis. ] Adv Nurs. 1997;
25:95-100. [DOI] [PubMed]

Yalom ID. The Theory and Practice of Group Psychotherapy. 4th ed. Basic Books; 1995.

Wodajo BS, Thupayagale-Tshweneagae G, Akpor OA. Stigma and discrimination within the Ethiopian
health care settings: Views of inpatients living with human immunodeficiency virus and acquired
immune deficiency syndrome. Afr ] Prim Health Care Fam Med. 2017;9:e1-6. [DOI] [PubMed] [PMC]

Explor Med. 2025;6:1001317 | https://doi.org/10.37349/emed.2025.1001317 Page 15


https://dx.doi.org/10.1186/1477-7525-12-29
http://www.ncbi.nlm.nih.gov/pubmed/24593668
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4021429
https://dx.doi.org/10.1186/1471-2458-12-259
http://www.ncbi.nlm.nih.gov/pubmed/22471743
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3424116
http://www.ncbi.nlm.nih.gov/pubmed/3901065
https://dx.doi.org/10.1046/j.1365-2648.1997.1997025095.x
http://www.ncbi.nlm.nih.gov/pubmed/9004016
https://dx.doi.org/10.4102/phcfm.v9i1.1314
http://www.ncbi.nlm.nih.gov/pubmed/28828877
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5566131

	Abstract
	Keywords
	Introduction
	Materials and methods
	Study design, period, and setting
	Population, sample size, and sampling technique
	Data collection methods and procedures
	Data management and analysis

	Results
	Socio-demographic and health characteristics of study participants
	Health-related characteristics of adult PLWH
	Chronic comorbidity status of the study participants
	Determinants of chronic comorbidity among adult PLWH
	Self-management status of the study participants

	Discussion
	Abbreviations
	Declarations
	Acknowledgments
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	Publisher’s note
	References

