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Introduction: Support groups for people living with HIV (PLHIV) are essential
for increasing adherence, retention, addressing their psychosocial needs
and improving patient literacy. However, factors that influence participation
of caregivers living with HIV (LHIV) in these groups are scarcely documented,
particularly for those caring for orphans and vulnerable children (OVC).

Methods: This study used baseline data collected between 1st October 2021 and
30th September 2022 from the PEPFAR/USAID-funded Adolescents and Children
HIV Incidence Reduction, Empowerment and Virus Elimination (ACHIEVE) project
in Tanzania to investigate factors that affect participation of caregivers LHIV in
support groups for PLHIV. A total of 74,249 HIV-positive OVC caregivers who
were already receiving antiretroviral therapy (ART) and had a confirmed care and
treatment centre identification number were included in the analysis. Factors
affecting group participation were identified through multilevel analysis using
multivariable mixed-effects logistic regression.

Results: Results showed that 84.2% of the caregivers were participants in the
support groups for PLHIV. Their mean age was 36 years, and the majority (82.1%)
were female. Multivariable analysis revealed that participation in the groups
was more likely among caregivers living in urban areas (aOR = 1.39 [1.24, 1.55]),
with primary education (aOR = 1.17 [1.07, 1.28]), and without disabilities (aOR =
0.62 [0.47, 0.82]). However, participation was less likely among widowed (aOR
= 0.91 [0.84, 0.999]), single or unmarried (@OR = 0.86 [0.78, 0.95]), and those
with secondary education or higher levels than never attended (aOR = 0.69 [0.60,
0.80]), moderate hunger (aOR = 0.86 [0.79, 0.93]), and those aged 30 years or
older (p < 0.001).

Discussion: A sizeable proportion (15.8%) of the caregivers were not in support
groups for PLHIV, ranging from 12.3% among those in households with severe
hunger to 29.7% among disabled ones. The study highlights the need for tailored
interventions to increase participation in support groups for PLHIV, particularly
for caregivers who are disabled, live in rural areas, are older, widowed, and/or
unmarried, and those in poor households.
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1. Introduction

Substantial evidence shows that support groups for people living
with the Human Immunodeficiency Virus (PLHIV) are crucial in
increasing adherence to and retention in HIV care and treatment
services, addressing literacy and psychosocial needs (1-5), and managing
stress and stigma and improving wellbeing. They act as a space to
practice and form new behaviors that are necessary for coping and living
healthy with the virus (6). PLHIV support groups are voluntary and
designed to fulfill a common purpose to address a shared challenge (e.g.,
HIV) that alters the normal course of life (1, 7). In sub-Saharan Africa,
support groups are extensively accepted as an integral part of HIV care
and treatment programs (3, 6) due to their significant contribution to
increasing PLHIV’s wellbeing as a result of lower HIV-related illnesses
and deaths among participants than non-participants (8).

In Tanzania, support groups for PLHIV exist, and consist of three
age-appropriate peer groups: (a) children (age 0-14years), (b)
adolescents or teen clubs (age 1517 years), and (c) adults (age > 18 years).
The support groups for PLHIV are created on the basis that PLHIV
health outcomes will improve when clinical services received are
complemented by quality social support and age-appropriate information
and attention to treatment, adherence, HIV status disclosure, positive
living, and life skills for healthy living and overall welfare (4). All PLHIV
are informed about and encouraged to join the support groups for
PLHIV (9) to easily gain access to treatment support and literacy as well
as socialize and normalize their experience of living with HIV (4, 5).

Despite the known importance of these groups, limited evidence
exists on the factors that affect participation in the PLHIV support
groups for different population groups such as HIV-positive caregivers
of orphans and vulnerable children (OVC) (1-3, 5). Caregivers are
considered a unique population with special needs because they care
for their loved ones and other individuals who cannot live
independently, but they are not prepared or equipped for the
caregiving job (10). Research evidence reveals that caregivers face
significant economic, physical, behavioral, and psychological
vulnerabilities in the caregiving process (10-12). These vulnerabilities
are further compounded by HIV (13, 14). This ultimately increases
their risk of mental health issues as well as chronic stress because the
caregiving role alters their work, relationships, and friendships (15,
16). Indeed, a recent empirical study in India found that caregivers
were more likely to have depression and poor self-rated health than
non-caregivers (17).

It is evident that to achieve HIV epidemic control, it is critical to
target everyone with key interventions such as the PLHIV support
groups for better health outcomes. Given the voluntary nature of
participation in these groups, it is crucial to target PLHIV at a higher
risk of treatment interruption (7). Therefore, this study aimed to
identify factors associated with participation in support groups for
PLHIV among HIV-positive caregivers of OVC in Tanzania, with the
goal of providing targeted support to those who may benefit the most.

2. Materials and methods
2.1. Data source

This study utilized data from the Adolescents and Children, HIV
Incidence Reduction, Empowerment, and Virus Elimination
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(ACHIEVE) project in Tanzania. ACHIEVE Tanzania is a four-year
project (2020-2024), funded by the U.S. President’s Emergency Plan
for AIDS Relief (PEPFAR) through the United States Agency for
International Development (USAID). The project aims to strengthen
the capacity of the national and community-level social services
workforce, systems, and structures to provide quality services for
OVC, at-risk adolescent girls and young women (AGYW), and
PLHIV. Together with systems strengthening, the project provides
direct services to OVC and beneficiaries of the Determined, Resilient,
Empowered, AIDS-free, Mentored, and Safe (DREAMS) initiative in
designated geographical areas (18). ACHIEVE is a global project; it is
other Burundi, the
Dominican Republic, Namibia, Nigeria, Rwanda, South Africa, South

implemented in countries, namely,
Sudan, and Zambia by Pact and its consortium partners — Jhpiego,
Palladium, No Means No Worldwide NMNW), and WI-HER (19).

Data were collected by community case workers (CCWs) during
screening and enrollment of beneficiaries into the ACHIEVE project
from 1st October 2021 to 30th September 2022. CCWs are
community-based volunteers who are trained in the provision of basic
health and social welfare case management services. Beneficiaries
were enrolled in the project if their household had at least one
HIV-related vulnerability, including the presence of at least one child
in the household who is living with HIV, the household having a child
born or breastfed by a woman living with HIV, the presence of a child
of a female sex worker (FSW) in the household, at least one child in
the household having been or being abused, presence of a child of an
HIV positive parent/caregiver in the household, and others.

2.2. Study area

The data analyzed in this study are derived from beneficiaries in
95 district councils from 25 regions of Tanzania where enrollment
activities for the ACHIEVE project had occurred from 1st October
2021 to 30th September 2022 (Figure 1). The regions are Arusha,
Dodoma, Dar es Salaam, Geita, Iringa, Kagera, Katavi, Kigoma,
Kilimanjaro, Mara, Mbeya, Mjini Magharibi in Zanzibar, Morogoro,
Mtwara, Mwanza, Njombe, Pwani, Rukwa, Ruvuma, Shinyanga,
Singida, Simiyu, Songwe, Tabora, and Tanga.

2.3. Study design

This study involves a secondary analysis of existing cross-sectional
data collected as a part of screening and enrollment (i.e., baseline) of
beneficiaries into the ACHIEVE project in Tanzania.

2.4. Study population

The study focuses on OVC caregivers age > 18 years who were
living with HIV and already receiving antiretroviral therapy (ART),
with a confirmed Care and Treatment Centre (CTC)-issued
identification number. In the ACHIEVE project, each enrolled
household has one registered caregiver, who is a parent/guardian with
the greatest responsibility for daily care and rearing of at least one
OVC in a household (20). As other PLHIV in Tanzania, the caregivers
involved in this study have access to all available services for PLHIV,
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FIGURE 1
A map of Tanzania showing implementation areas of the ACHIEVE project in Tanzania between 1st October 2021 and 30th September 2022.

including free ART (21), multi-month prescription and dispensing,
and several others according to the National Guidelines for the
Management of HIV and AIDS.

2.5. Variables

2.5.1. Dependent variable

The primary dependent (outcome) variable for this study is the
caregiver’s participation status in support groups for PLHIV at the time
of enrolment in the ACHIEVE project. This variable is binary and coded
“1” if the caregiver was actively attending or participating in the support
groups for PLHIV, and “0” otherwise. The caregiver’s participation
status is determined through their self-reports and verified through
probes to confirm their membership in any PLHIV support group.

2.5.2. Independent variables

Sociodemographic characteristics of the caregivers were included
as independent variables. These were sex, age (in years), education,
marital status, household hunger level, and wealth quintile. Other
independent variables were the place of residence, whether the
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caregiver has health insurance, and caregiver physical or
mental disability.

Household hunger level was measured using the Household
Hunger Scale (HHS). In the process of determining the level of
household hunger, the HHS operationalizes three questions: (1) In the
past 4 weeks, how often was there ever no food to eat of any kind in
your household because of lack of resources to get food?, (2) In the past
4weeks, how often did any household member go to sleep at night
hungry because there was not enough food?, and (3) In the past
4weeks, how often did any household member go a whole day and
night without eating anything? (22). These questions were included in
the project’s family and child asset assessment (FCAA) tool, which was
used to collect the data analyzed for this study. According to the HHS,
households are classified into three major categories according to their
level of hunger: (1) little to no hunger households, (2) moderate hunger
households, and (3) severe hunger households. The HHS is a validated
scale for cross-cultural use, especially in food-insecure settings (22).

Wealth quintile was determined using Principal Component
Analysis (PCA) (23) of household-owned assets. The assets used in
the PCA process were land, dwelling materials (i.e., brick, concrete,
cement, aluminum, other), livestock (i.e., chicken, goats, cows, other),

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1215219
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Kikoyo et al.

transportation assets (i.e., bicycle, motorcycle/moped, tractor, motor
vehicle, other), and productive assets (i.e., sewing machine, television,
couch/sofa, cooking gas, hair dryer, radio, refrigerator, blender,
oven, other).

2.6. Statistical analysis

The data analysis for this study involved both descriptive and
analytical techniques. The unit of data analysis was the individual
caregiver. Descriptive statistics were used to generate frequencies
through one-way tabulations. This process expanded into bivariate
analysis, where the participation of caregivers in PLHIV support
groups was cross tabulated against each independent variable using
the Chi-Square ( ;(2) test to determine associations. The factors
associated with caregivers participation in the PLHIV support groups
were identified using multivariable mixed-effects logistic regression
model. This regression technique was appropriate because caregivers
receiving services from the same CCW may be correlated with respect
to participation in the groups. The data analysis was performed using
Stata (version 17.0) statistical software, and statistical inference was
based on a significance level of 5% (0=0.05).

2.7. Ethical considerations

This study was conducted with ethics approval from the Medical
Research Coordinating Committee (MRCC) of the National Institute
for Medical Research (NIMR) in Tanzania: NIMR/HQ/R.8a/Vol.
1X/4080. All respondents were recruited voluntarily into the ACHIEVE
project after signing the statement of informed consent. The project
data and associated documents were stored with maximum security
and confidentiality. Access to the data was limited to a few staff and the
datasets analyzed for the current study were anonymous.

3. Results
3.1. Characteristics of respondents

The present study was based on 74,249 caregivers living with HIV
(LHIV) and receiving ART in Tanzania. Their mean age was 36 years,
and the majority were women (82.1%). Most of the caregivers had
primary education (83.5%), and the most common marital status was
married or living with their partners (62.9%). Rural residences
represented 57.8% of the caregivers, and only a small percentage had
health insurance (12.2%). Less than 1% of the caregivers had mental
or physical disabilities. In terms of food security, only 21.3% of the
caregivers were in households with little to no hunger (food secure),
while the rest were in moderate (74.7%) and severe (4.0%) hunger
households. These characteristics are summarized in Table 1.

3.2. Participation in PLHIV support groups
by background characteristics

Table 2 presents the results of the bivariate analysis examining the
relationship between caregivers’ participation status (%) in PLHIV
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groups and their background characteristics. Overall, 84.2% of the
caregivers were actively participating in support groups for
PLHIV. However, the level of participation varied significantly across
different background characteristics. For instance, there were
significant differences in participation in the PLHIV groups based on
age (p<0.001), education level (p <0.001), marital status (p <0.001),
wealth quintile (p <0.001), level of household hunger (p <0.001), place
of residence (p <0.001), disability status (p <0.001), and whether the
caregiver has health insurance (p=0.004).

3.3. Findings from multivariable analysis

The multivariable analysis yielded adjusted odds ratios (aOR) and
their corresponding 95% confidence intervals (Cls) for factors
associated with caregivers participation in PLHIV, which are
presented in Figure 2. All variables included in the model were
adjusted for one another to account for confounding.

The results showed that male caregivers were as likely to
participate in PLHIV groups as female caregivers (aOR=1.05 [0.97,
1.13]). However, age was found to be negatively associated with
participation in PLHIV groups. Specifically, caregivers in the age
groups 30-39 years (aOR=0.85 [0.79, 0.91]), 40-49 years (aOR=0.90
[0.83, 0.97]), 50-59years (aOR=0.90 [0.81, 0.99]), and 60+ years
(aOR=0.82 [0.72, 0.94]) were less likely to participate in PLHIV
groups than those in the age group 20-29 years.

Furthermore, caregivers with mental or physical disabilities were
38% less likely to participate in PLHIV groups compared to those
without disabilities (aOR=0.62 [0.47, 0.82]). Place of residence was
also significantly associated with participation, with caregivers in
urban areas being 39% more likely to participate in PLHIV groups
than those in rural areas (aOR=1.39 [1.24, 1.55]). Caregivers in
households with moderate hunger were 14% less likely to participate
in PLHIV groups compared to those in households with little to no
hunger (aOR=0.86 [0.79, 0.93]). However, caregivers in households
with severe hunger were 19% more likely to participate in support
groups compared to those with little to no hunger, although the
association was only significant at the borderline (aOR = 1.19
[0.999, 1.41]).

With respect to marital status, widowed (aOR=0.91 [0.84, 0.999])
and single or unmarried caregivers (aOR =0.86 [0.78, 0.95]) were less
likely to participate in the PLHIV groups compared to married
caregivers. While caregivers with primary education were 17% more
likely to participate in the PLHIV groups compared to caregivers who
had never been to school (aOR=1.17 [1.07, 1.28]), those with
secondary education or more were 31% less likely to participate,
compared to those that had never been to school (aOR=0.69
[0.60, 0.80]).

Overall, the Intraclass Correlation Coeflicient (ICC) was 58.9%
(ICC=0.589), which was the amount of variability in caregiver’s
participation in the support groups for PLHIV due to being served by
the same CCW.

4. Discussion

As already highlighted, this study aimed to investigate the factors
associated with caregivers’ participation in support groups for
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TABLE 1 Characteristics of respondents (n = 74,249).

Does not participate in PLHIV =~ Participates in PLHIV support Total (n =74,249)
support groups (n = 11,746) groups (n =62,503)
n n
Overall 11,746 100.0 62,503 100.0 74,249 100.0
Sex
Female 9,694 82.5 51,294 82.1 60,988 82.1
Male 2,052 17.5 11,209 17.9 13,261 17.9
Age
20-29 years 3,840 327 21,545 34.5 25,385 342
30-39 years 3,218 27.4 17,023 27.2 20,241 27.3
40-49 years 2,749 23.4 14,648 23.4 17,397 23.4
50-59 years 1,270 10.8 6,398 10.2 7,668 10.3
60+ years 669 5.7 2,889 4.6 3,558 4.8
Summary X=36.60=13.1 X=35906=128 X =36.0;6=12.9
Education level
Never attended/pre-primary 1,483 12.6 7,333 11.7 8,816 11.9
Primary 9,587 81.6 52,404 83.8 61,991 83.5
Secondary+ 676 5.8 2,766 4.4 3,442 4.6

Marital status

Married or living together 7,185 61.2 39,545 63.3 46,730 62.9
Divorced or separated 1,948 16.6 11,256 18.0 13,204 17.8
Widow/widower 1,480 12.6 6,716 10.8 8,196 11.0
Single/unmarried 1,133 9.7 4,986 8.0 6,119 8.2
Wealth quintile

Lowest 2,728 23.2 13,384 21.4 16,112 21.7
Second 2,668 22.7 12,299 19.7 14,967 20.2
Middle 2,438 20.8 14,627 234 17,065 23.0
Fourth 1,858 15.8 11,787 18.9 13,645 18.4
Richest 2,054 17.5 10,406 16.7 12,460 16.8

Level of household hunger

Little to no hunger 2,351 20.0 13,495 21.6 15,846 21.3
Moderate hunger 9,029 76.9 46,398 74.2 55,427 74.7
Severe hunger 366 3.1 2,610 4.2 2,976 4.0

Place of residence

Rural 7,646 65.1 35,257 56.4 42,903 57.8
Urban 4,100 349 27,246 43.6 31,346 422
Disabled?

No 11,604 98.8 62,167 99.5 73,771 99.4
Yes 142 1.2 336 0.5 478 0.6
Has health insurance?

No 10,223 87.0 54,991 88.0 65,214 87.8
Yes 1,523 13.0 7,512 12.0 9,035 12.2

X = mean or average, ¢ = standard deviation.

PLHIV in Tanzania. It is crucial to understand the factors that  develop targeted support strategies, particularly for those at higher
influence participation in these groups, given the well-established  risk of interruption in treatment. The study revealed that several
benefits they provide (1-5). Identifying these factors can help  factors were significantly associated with caregivers’ participation in
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TABLE 2 Status of caregivers’ participation in support groups for PLHIV by background characteristics (n = 74,249).

Number of % Not in PLHIV % In PLHIV support
respondents (n) support groups groups

Overall 74,249 15.8 84.2 -
Sex 0.229
Female 60,988 15.9 84.1

Male 13,261 15.5 84.5

Age <0.001
20-29 years 25,385 15.1 84.9

30-39years 20,241 15.9 84.1

40-49years 17,397 15.8 84.2

50-59 years 7,668 16.6 83.4

60+ years 3,558 18.8 81.2

Education level <0.001
Never attended/pre-primary 8,816 16.8 83.2

Primary 61,991 15.5 84.5

Secondary+ 3,442 19.6 80.4

Marital status <0.001
Married or living together 46,730 15.4 84.6

Divorced or separated 13,204 14.8 85.3

Widow/widower 8,196 18.1 81.9

Single/unmarried 6,119 18.5 81.5

Wealth quintile <0.001
Lowest 16,112 16.9 83.1

Second 14,967 17.8 82.2

Middle 17,065 14.3 85.7

Fourth 13,645 13.6 86.4

Richest 12,460 16.5 83.5

Level of household hunger <0.001
Little to no hunger 15,846 14.8 852

Moderate hunger 55,427 16.3 83.7

Severe hunger 2,976 123 87.7

Place of residence <0.001
Rural 42,903 17.8 82.2

Urban 31,346 13.1 86.9

Disabled? <0.001
No 73,771 15.7 84.3

Yes 478 29.7 70.3

Has health insurance? 0.004
No 65,214 15.7 84.3

Yes 9,035 16.9 83.1

p-values are based on Pearson’s Chi-Square test.

the PLHIV support groups, including the level of household hunger,
place of residence, physical or mental disability, age, marital status,
and education level.

The study found that a majority (84.2%) of the caregivers
were active participants in the PLHIV support groups, indicating
generally a high level of engagement with the group support
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services. However, the study also revealed that a significant
portion of the caregivers (15.8%) who were receiving ART lacked
complementary support from the support groups for PLHIV. This
proportion ranged from 12.3% among caregivers in households
with severe hunger to 29.7% among those with physical or
mental disabilities.
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Male (vs. Female)

Age 30-39 years (vs. 20-29 years)
Age 40-49 years (vs. 20-29 years)
Age 50-59 years (vs. 20-29 years)
Age 60+ years (vs. 20-29 years)
Divorced or separated (vs. Married)
Widow or widower (vs. Married)
Single (vs. Married)

Primary (vs. Never attended)
Secondary+ (vs. Never attended)
Urban (vs. Rural)

Disabled (vs. Not disabled)

Moderate hunger (vs. Little to no hunger)
Severe hunger (vs. Little to no hunger)

Health insured (vs. No insurance)
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FIGURE 2

(n=74,249).

0.5 1 15
adjusted Odds Ratios (aOR)

N

Intraclass correlation coefficient (ICC) = 0.589 [0.573, 0.605]; Number of observations = 74,249; Number
of groups (CCWs) = 13,232: Min = 1; Average = 5.6; Maximum = 274; Integration points = 50

Multivariable mixed-effects logistic regression model of factors associated with caregivers’ participation in support groups for PLHIV in Tanzania

From the multivariable analysis, the higher odds of utilization
of the support groups for PLHIV among caregivers living in
urban areas compared to those in rural areas may be due to
various factors including the fact that many PLHIV groups are
established in selected high-volume facilities, which are more
placed in urban than in rural areas. Also, it may be attributed to
the shorter travel distances to the locations where PLHIV groups
meet, and better transportation infrastructures which may
be more so in urban than in rural areas. In contrast, rural
caregivers may face transportation challenges, long distances to
the health facilities or other locations where the groups meet, and
inadequate resources for transportation (24, 25), which may limit
their utilization of PLHIV support group services. These
observations of higher likelihood of utilization of the support
groups for PLHIV in urban than in rural areas have been found
in similar studies (26-28). Strategies aimed at improving access
to HIV support groups for rural caregivers may include provision
of targeted support and resources for initiation of new support
groups for PLHIV in health facilities (and communities) where
they do not exist, and community-based initiatives to improve
health literacy and awareness. It is crucial to address these
barriers and ensure that rural residents have equal access to
health services, including support groups for PLHIV.

Caregivers with physical or mental disabilities were
significantly less likely to participate in the support groups for
PLHIV than those without the disabilities. Although the disabled
caregivers are few, accounting for less than 1% (1 =478) of the
sample, it is already well recognized within the framework of
universal health coverage (UHC) that service provision including
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those aimed at ending the AIDS epidemic, should leave no one
behind (29). Therefore, specialized strategies should be devised
to reach this group, given that disabled people are disadvantaged
in many dimensions, including HIV status disclosure (30, 31),
access to information, counseling and treatment (32, 33),
obtaining HIV test results (32), ART utilization (33, 34),
adherence to ART (35), and more (36-39). Further, stigma and
discrimination associated with disability are widespread (40, 41),
and can be significant barriers to service access in this group (30,
31, 42-44). Unfortunately, the adverse effects of disability are
cascading, as one study found that children cared for by disabled
caregivers are also less likely to access services (45) and caregiver’s
poor health implies children’s poor health (46). Therefore, efforts
to address inequalities in HIV care and treatment services should
prioritize disability as one of the critical factors requiring urgent
attention because such small groups are likely to be left behind in
the future trajectories of the HIV epidemic.

Caregivers residing in households with moderate hunger
were found to be significantly less likely to participate in the
support groups for PLHIV than those in little to no hunger
households (food secure). Other studies have also shown that
caregivers have to face a lot of struggle with food insecurity due
to the additional economic pressure of caregiving obligations
(47-49). This suggests that such caregivers may prioritize
securing food for their families, leaving them with limited time
and resources to attend PLHIV support groups. Therefore,
providing economic empowerment interventions,
including social protection (e.g., direct food support) to address
household hunger is likely to improve caregivers’ participation in
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PLHIV support groups, ultimately contributing to their
overall wellbeing.

The present study observed that while caregivers with
primary education were significantly more likely to participate in
the PLHIV groups, those with secondary education or more were
significantly less likely to participate compared to those with no
formal schooling. While education can potentially reduce
treatment misconceptions (50), and consequently improve
service uptake (34), the likely mechanism underlying the
observed direction of the association was unexpected. It is
unclear whether those with higher levels of education may
be engaged in commitments such as formal employments thereby
lacking the time to participate in the groups, or if they feel
superior to associate with less educated individuals. Further
research is needed to explore and explain this association, so that
barriers to participation can be addressed (e.g., by adjusting
meeting times or places to cater to those with employment).

Marital status was found to be another significant factor affecting
caregivers’ participation in support groups for PLHIV. Specifically,
widowed, and unmarried or single caregivers were significantly less
likely to participate in the groups compared to those who were
married or living together with their spouses. This implies that marital
unions may provide higher social support, which is associated with
better HIV treatment adherence (51, 52), explaining the observed
association. Therefore, it is crucial to provide targeted emotional or
psychosocial support to widowed and unmarried or single caregivers
to improve their participation in the PLHIV groups for their
overall wellbeing.

Finally, the study found a negative association between age
and participation in the PLHIV support groups in such a way that
each of the age groups above 29years had lower odds of
participating in the groups compared to the age group 20-29 years.
While this observation suggests the need to prioritize older
caregivers in strategies to improve participation in the PLHIV
groups, the underlying reason for this association remains
unclear. Thus, further research is needed to investigate and
clarify the factors contributing to this trend. Understanding these
factors could help in developing targeted interventions to
improve participation among older caregivers and ultimately
improve their overall wellbeing.

4.1. Strengths and limitations

This study has several noteworthy strengths, including its large
sample size which represents 25 out of 31 regions in Tanzania, thereby
making it a nationally representative study. The use of standardized
tools for collection of data helped minimize information bias and
robust statistical techniques were utilized to identify factors associated
with participation in the PLHIV groups, including multivariable
analysis that accounted for the clustering of the caregivers at the
CCW level.

However, there are some limitations to consider. Caregivers’
participation in PLHIV groups was self-reported, giving room to
recall and or desirability bias which is typically associated with self-
reported data (53). Furthermore, the study’s cross-sectional design
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makes it impossible to establish temporality, so it is unlikely that the
observed associations are causal.

5. Conclusion

The study found that majority of the caregivers (84.2%) were
active participants in the support groups for PLHIV in Tanzania.
Participation was significantly associated with several factors,
including the level of household hunger, place of residence-
urban/rural, mental, or physical disability, age, marital status, and
educational attainment. However, 15.8% of the caregivers were
not participating in the PLHIV support groups, with the
proportion rising to 29.7% among disabled caregivers.

To improve participation in the PLHIV support groups,
tailored support should be provided to caregivers who are
physically or mentally disabled and those who live in rural areas.
Additionally, targeted support should be given to caregivers aged
30 or older, widowed, or unmarried, food insecure, and those
with secondary education or more. These strategies could help
increase participation rates among caregivers who may face
These
findings highlight the need for targeted interventions to ensure

specific barriers to accessing support groups.
that all caregivers LHIV are given the necessary support
including linkage in PLHIV support groups to improve

treatment outcomes.

Data availability statement

The of this
article will be made available by the authors, without

raw data supporting the conclusions

undue reservation.

Ethics statement

The studies involving humans were approved by the Medical
Research Coordinating Committee (MRCC) of the National Institute
for Medical Research (NIMR) in Tanzania. The studies were
conducted in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

LK conceptualized the problem and critically reviewed the
manuscript for intellectual content. AE participated in problem
conceptualization, conducted statistical analysis, conducted
literature review, wrote the first draft of the manuscript, and
revised subsequent versions. JC prepared the data, participated
in statistical analysis, and critically reviewed the manuscript for
intellectual content. RM and TM conducted data management
and critical review of the manuscript for intellectual content. AA
participated in statistical analysis and critically reviewed the

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1215219
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Kikoyo et al.

manuscript for intellectual content. ATe, AB, RF, ATa, GM, MB,
EK, TV, and EL critically reviewed the manuscript for intellectual
content. All authors contributed to the article and approved the
submitted version.

Funding

The ACHIEVE project is funded by the U.S. President’s Emergency
Plan for AIDS Relief (PEPFAR) through the United States Agency for
International Development (USAID). This work was conducted as a
part of the authors’ responsibilities under their employment.

Acknowledgments

An early version of this manuscript was presented orally at the
2022 World AIDS Day HIV Symposium which was held in Lindi

References

1. Mazambara F, Chagwena D, Mudzviti T, Sithole S, Monera-Penduka T, Maponga
CG, et al. Utility of HIV support groups in advancing implementation research in
resource-limited settings: experiences from an urban-setting HIV support group in
Zimbabwe. AIDS Res Ther. (2022) 19:7. doi: 10.1186/s12981-022-00431-w

2. Audi C, Jahanpour O, Antelman G, Guay L, Rutaihwa M, van de Ven R, et al.
Facilitators and barriers to antiretroviral therapy adherence among HIV-positive
adolescents living in Tanzania. BMC Public Health. (2021) 21:2274. doi: 10.1186/
512889-021-12323-1

3. Bateganya M, Amanyeiwe U, Roxo U, Dong M. The impact of support groups
for people living with HIV on clinical outcomes: a systematic review of the
literature. ] Acquir Immune Defic Syndr. (2015) 68:S368-74. doi: 10.1097/
QAI.0000000000000519

4. PEPFAR. Ariel adherence clubs: Increasing retention in care and adherence to life-
saving antiretroviral therapy among children and adolescents living with HIV in
Tanzania. PEPFAR solutions platform (BETA). (2018). Available at: https://www.
pepfarsolutions.org/solutions/2018/1/13/ariel-adherence-clubs-increase-retention-and-
adherence-among-children-and-adolescents-living-with-hiv-in-tanzania-fzwjc
(Accessed 12 December 2022).

5. Charles J, Exavery A, Ally A, Mseya R, Mbwambo T, Barankena A, et al. Rates and
determinants of retention on ART among orphans and vulnerable children living with
HIV in Tanzania. Front. Public Health. (2022):934412:10. doi: 10.3389/
fpubh.2022.934412

6. Kalichman SC, Sikkema KJ, Somlai A. People living with HIV infection who attend
and do not attend support groups: a pilot study of needs, characteristics and experiences.
AIDS Care. (1996) 8:589-600.

7. Hill W, Weinert C, Cudney S. Influence of a computer intervention on the
psychological status of chronically ill rural women: preliminary results. Nurs Res. (2006)
55:34-42. doi: 10.1097/00006199-200601000-00005

8. UNAIDS. HIV care and support: HIV care and support taking into account the 2016
WHO consolidated guidelines. Geneva: UNAIDS (2016).

9. National AIDS Control Programme (NACP). National guidelines for the
management of HIV and AIDS. (2019). Available at: https://differentiatedservicedelivery.
org/wp-content/uploads/national_guidelines_for_the_management_of_hiv_and_
aids_2019.pdf (Accessed August 13, 2023).

10. Site MGR. Caregivers: a population with unique needs. The Apalachee Center
(2014). Available at: https://apalacheecenter.org/2014/05/29/caregivers-a-population-
with-unique-needs/ (Accessed 22 March 2023).

11. Toledano-Toledano F, Moral de la Rubia J, McCubbin LD, Cauley B, Luna D. Brief
version of the coping health inventory for parents (CHIP) among family caregivers of
children with chronic diseases. Health Qual Life Outcomes. (2020) 18:104. doi: 10.1186/
§12955-020-01357-5

12. McCormick M, Cushman G. Happiness when the body hurts: achieving well-being
in chronic health conditions. Child Adolesc Psychiatr Clin N Am. (2019) 28:147-56. doi:
10.1016/j.chc.2018.11.008

13. Mbirimtengerenji ND. Is HIV/AIDS epidemic outcome of poverty in sub-Saharan
Africa? Croat Med ]. (2007) 48:605.

Frontiers in Public Health

10.3389/fpubh.2023.1215219

region, Tanzania, 28-29 November 2022. Comments received from
the participants are greatly appreciated.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

14. Pellowski JA, Kalichman SC, Matthews KA, Adler N. A pandemic of the poor:
social disadvantage and the U.S. HIV epidemic. Am Psychol. (2013) 68:197-209. doi:
10.1037/a0032694

15. Kish AM, Newcombe PA, Haslam DM. Working and caring for a child with
chronic illness: a review of current literature. Child Care Health Dev. (2018) 44:343-54.
doi: 10.1111/cch.12546

16. Schulz R, Sherwood PR. Physical and mental health effects of family caregiving.
Am J Nurs. (2008) 108:23-7. doi: 10.1097/01.NAJ.0000336406.45248.4c

17. Chakraborty R, Jana A, Vibhute VM. Caregiving: a risk factor of poor health and
depression among informal caregivers in India-a comparative analysis. BMC Public
Health. (2023) 23:42. doi: 10.1186/s12889-022-14880-5

18. Pact. ACHIEVE in Tanzania. Pact (2021). Available at: https://www.pactworld.org/
library/achieve-tanzania (Accessed December 12, 2022).

19. Pact. ACHIEVE. Pact. Available at: https://www.pactworld.org/achieve (Accessed
December 12, 2022).

20. Exavery A, Charles ], Barankena A, Bajaria S, Minja E, Mulikuza J, et al. Impact of
household economic strengthening intervention on food security among caregivers of
orphans and vulnerable children in Tanzania. PLoS One. (2022) 17:€0264315. doi:
10.1371/journal.pone.0264315

21. Mugusi SE, Mwita JC, Francis JM, Aboud S, Bakari M, Aris EA, et al. Effect of
improved access to antiretroviral therapy on clinical characteristics of patients enrolled
in the HIV care and treatment clinic, at Muhimbili National Hospital (MNH), Dar Es
Salaam, Tanzania. BMC Public Health. (2010) 10:291. doi: 10.1186/1471-2458-10-291

22.Ballard T, Coates J, Swindale A, Deitchler M. Household hunger scale: Indicator
definition and measurement guide. Washington, DC: Food and Nutrition Technical
Assistance II Project, FHI 360 (2011).

23. Vyas S, Kumaranayake L. Constructing socio-economic status indices: how to use
principal components analysis. Health Policy Plan. (2006) 21:459-68. doi: 10.1093/
heapol/cz1029

24. Sanga ES, Mukumbang FC, Mushi AK, Lerebo W, Zarowsky C. Understanding
factors influencing linkage to HIV care in a rural setting, Mbeya, Tanzania: qualitative
findings of a mixed methods study. BMC Public Health. (2019) 19:383. doi: 10.1186/
512889-019-6691-7

25. Ostermann J, Reddy EA, Shorter MM, Muiruri C, Mtalo A, Itemba DK, et al. Who
tests, who Doesn't, and why? Uptake of Mobile HIV counseling and testing in the Kilimanjaro
region of Tanzania. PLoS One. (2011) 6:¢16488. doi: 10.1371/journal.pone.0016488

26. Exavery A, Charles J, Kuhlik E, Barankena A, Ally A, Mbwambo T, et al. Correlates
of uptake of antiretroviral therapy in HIV-positive orphans and vulnerable children aged
0&ndash; 14 years in Tanzania. HIVAIDS Res Palliat Care. (2020) 12:233-41. doi:
10.2147/HIV.S259074

27. Sibeudu FT, Uzochukwu BS, Onwujekwe OE. Rural-urban comparison of routine
immunization utilization and its determinants in communities in Anambra states.
Nigeria SAGE Open Med. (2019) 7:2050312118823893. doi: 10.1177/2050312118823893

28. Wang Y, Kinsler JJ, Kiwuwa-Muyingo S. Factors associated with HIV testing
among youth in Tanzania based on the 2016-2017 Tanzania HIV impact survey (THIS).
PLOS Glob Public Health. (2022) 2:€0000536. doi: 10.1371/journal.pgph.0000536

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1215219
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1186/s12981-022-00431-w
https://doi.org/10.1186/s12889-021-12323-1
https://doi.org/10.1186/s12889-021-12323-1
https://doi.org/10.1097/QAI.0000000000000519
https://doi.org/10.1097/QAI.0000000000000519
https://www.pepfarsolutions.org/solutions/2018/1/13/ariel-adherence-clubs-increase-retention-and-adherence-among-children-and-adolescents-living-with-hiv-in-tanzania-fzwjc
https://www.pepfarsolutions.org/solutions/2018/1/13/ariel-adherence-clubs-increase-retention-and-adherence-among-children-and-adolescents-living-with-hiv-in-tanzania-fzwjc
https://www.pepfarsolutions.org/solutions/2018/1/13/ariel-adherence-clubs-increase-retention-and-adherence-among-children-and-adolescents-living-with-hiv-in-tanzania-fzwjc
https://doi.org/10.3389/fpubh.2022.934412
https://doi.org/10.3389/fpubh.2022.934412
https://doi.org/10.1097/00006199-200601000-00005
https://differentiatedservicedelivery.org/wp-content/uploads/national_guidelines_for_the_management_of_hiv_and_aids_2019.pdf
https://differentiatedservicedelivery.org/wp-content/uploads/national_guidelines_for_the_management_of_hiv_and_aids_2019.pdf
https://differentiatedservicedelivery.org/wp-content/uploads/national_guidelines_for_the_management_of_hiv_and_aids_2019.pdf
https://apalacheecenter.org/2014/05/29/caregivers-a-population-with-unique-needs/
https://apalacheecenter.org/2014/05/29/caregivers-a-population-with-unique-needs/
https://doi.org/10.1186/s12955-020-01357-5
https://doi.org/10.1186/s12955-020-01357-5
https://doi.org/10.1016/j.chc.2018.11.008
https://doi.org/10.1037/a0032694
https://doi.org/10.1111/cch.12546
https://doi.org/10.1097/01.NAJ.0000336406.45248.4c
https://doi.org/10.1186/s12889-022-14880-5
https://www.pactworld.org/library/achieve-tanzania
https://www.pactworld.org/library/achieve-tanzania
https://www.pactworld.org/achieve
https://doi.org/10.1371/journal.pone.0264315
https://doi.org/10.1186/1471-2458-10-291
https://doi.org/10.1093/heapol/czl029
https://doi.org/10.1093/heapol/czl029
https://doi.org/10.1186/s12889-019-6691-7
https://doi.org/10.1186/s12889-019-6691-7
https://doi.org/10.1371/journal.pone.0016488
https://doi.org/10.2147/HIV.S259074
https://doi.org/10.1177/2050312118823893
https://doi.org/10.1371/journal.pgph.0000536

Kikoyo et al.

29. United Nations. Goal 3: Ensure healthy lives and promote well-being for all at all
ages. Available at: https://sdgs.un.org/goals/goal3 (Accessed 16 December 2022).

30. Exavery A, Charles ], Barankena A, Kuhlik E, Mubyazi GM, Kyaruzi C, et al.
Accelerating caregivers’ HIV status disclosure to community-based lay social welfare
volunteers in Tanzania. AIDS Res Ther. (2021) 18:9. doi: 10.1186/s12981-021-00332-4

31. Charles ], Exavery A, Barankena A, Kuhlik E, Mubyazi GM, Abdul R, et al.
Determinants of undisclosed HIV status to a community-based HIV program: findings
from caregivers of orphans and vulnerable children in Tanzania. AIDS Res Ther. (2020)
17:42. doi: 10.1186/s12981-020-00299-8

32. Zandam H, Akobirshoev I, Nandakumar A, Mitra M. Utilization of HIV testing
and counselling services by women with disabilities during antenatal care in Uganda:
analysis of 2016 demographic and health survey. BMC Public Health. (2021) 21:1984.
doi: 10.1186/s12889-021-12045-4

33. Hanass-Hancock J. Disability and HIV/AIDS - a systematic review of literature on
Africa. ] Int AIDS Soc. (2009) 12:34. doi: 10.1186/1758-2652-12-34

34. Exavery A, Charles ], Barankena A, Kuhlik E, Mubyazi GM, Tani K, et al. ART use and
associated factors among HIV positive caregivers of orphans and vulnerable children in
Tanzania. BMC Public Health. (2020) 20:1251. doi: 10.1186/s12889-020-09361-6

35. Carpenter BS, Hanass-Hancock J, Myezwa H. Looking at antiretroviral adherence
through a disability lens: a cross-sectional analysis of the intersection of disability, adherence,
and health status. Disabil Rehabil. (2020) 42:806-13. doi: 10.1080/09638288.2018.1510048

36. Shandra CL. Disability as inequality: social disparities, health disparities, and
participation in daily activities. Soc Forces. (2018) 97:157-92. doi: 10.1093/sf/soy031

37. Swenor BK. Including disability in all health equity efforts: an urgent call to action.
Lancet Public Health. (2021) 6:€359-60. doi: 10.1016/S2468-2667(21)00115-8

38. Sakellariou D, Rotarou ES. Access to healthcare for men and women with
disabilities in the UK: secondary analysis of cross-sectional data. BMJ Open. (2017)
7:¢016614. doi: 10.1136/bmjopen-2017-016614

39. Quinones S, Palermo TM, Lukongo TM, Luchemba P, Mitti R, Devries K, et al.
Disability status and multi-dimensional personal well-being among adolescents in the
southern highlands region of Tanzania: results of a cross-sectional study. BMJ Open.
(2021) 11:¢044077. doi: 10.1136/bmjopen-2020-044077

40. Corrigan PW, Watson AC. Understanding the impact of stigma on people with
mental illness. World Psychiatry. (2002) 1:16-20.

41. Rohwerder B. Disability stigma in developing countries. (2018). Available at: https://
assets.publishing.service.gov.uk/media/5b18fe3240f0b634aec30791/Disability_stigma
in_developing_countries.pdf (Accessed 4 September 4, 2023).

Frontiers in Public Health

10

10.3389/fpubh.2023.1215219

42. Przybyla SM, Golin CE, Widman L, Grodensky CA, Earp JA, Suchindran C. Serostatus
disclosure to sexual partners among people living with HIV: examining the roles of partner
characteristics and stigma. AIDS Care. (2013) 25:566-72. doi: 10.1080/09540121.2012.722601

43. Hosseinzadeh H, Hossain SZ, Bazargan-Hejazi S. Perceived stigma and social risk
of HIV testing and disclosure among Iranian-Australians living in the Sydney
metropolitan area. Sex Health. (2012) 9:171-7. doi: 10.1071/SH10111

44. Dageid W, Govender K, Gordon SE. Masculinity and HIV disclosure among
heterosexual south African men: implications for HIV/AIDS intervention. Cult Health
Sex. (2012) 14:925-40. doi: 10.1080/13691058.2012.710337

45. Bajaria S, Exavery A, Toroka N, Abdul R. Poor linkage to care for HIV-positive
OVC with disabled caregivers: a longitudinal study in Tanzania. BMC Public Health.
(2021) 21:365. doi: 10.1186/s12889-021-10415-6

46. Thielman N, Ostermann J, Whetten K, Whetten R, O’Donnell K. Positive outcomes
for orphans research team. Correlates of poor health among orphans and abandoned
children in less wealthy countries: the importance of caregiver health. PLoS One. (2012)
7:€38109. doi: 10.1371/journal.pone.0038109

47.Kuo C, Operario D. Caring for AIDS-orphaned children: an exploratory study of
challenges faced by carers in KwaZulu-Natal. South Africa Vulnerable Child Youth Stud.
(2010) 5:344-52. doi: 10.1080/17450128.2010.516372

48. Miller CM, Gruskin S, Subramanian SV, Rajaraman D, Heymann SJ. Orphan
care in Botswana’s working households: growing responsibilities in the absence of
adequate support. Am ] Public Health. (2006) 96:1429-35. doi: 10.2105/
AJPH.2005.072280

49. Heymann J, Earle A, Rajaraman D, Miller C, Bogen K. Extended family caring for
children orphaned by AIDS: balancing essential work and caregiving in a high HIV
prevalence nations. AIDS Care. (2007) 19:337-45. doi: 10.1080/09540120600763225

50. Tomori C, Kennedy CE, Brahmbhatt H, Wagman JA, Mbwambo JK, Likindikoki
S, et al. Barriers and facilitators of retention in HIV care and treatment services in Iringa,
Tanzania: the importance of socioeconomic and sociocultural factors. AIDS Care. (2014)
26:907-13. doi: 10.1080/09540121.2013.861574

51. Williams A, Friedland G. Adherence, compliance, and HAART. AIDS Clin Care.
(1997) 9:58.

52. Godin G, Coté ], Naccache H, Lambert LD, Trottier S. Prediction of adherence to
antiretroviral therapy: a one-year longitudinal study. AIDS Care. (2005) 17:493-504. doi:
10.1080/09540120412331291715

53. Althubaiti A. Information bias in health research: definition, pitfalls, and
adjustment methods. ] Multidiscip Healthc. (2016) 9:211-7. doi: 10.2147/JMDH.S104807

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1215219
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://sdgs.un.org/goals/goal3
https://doi.org/10.1186/s12981-021-00332-4
https://doi.org/10.1186/s12981-020-00299-8
https://doi.org/10.1186/s12889-021-12045-4
https://doi.org/10.1186/1758-2652-12-34
https://doi.org/10.1186/s12889-020-09361-6
https://doi.org/10.1080/09638288.2018.1510048
https://doi.org/10.1093/sf/soy031
https://doi.org/10.1016/S2468-2667(21)00115-8
https://doi.org/10.1136/bmjopen-2017-016614
https://doi.org/10.1136/bmjopen-2020-044077
https://assets.publishing.service.gov.uk/media/5b18fe3240f0b634aec30791/Disability_stigma_in_developing_countries.pdf
https://assets.publishing.service.gov.uk/media/5b18fe3240f0b634aec30791/Disability_stigma_in_developing_countries.pdf
https://assets.publishing.service.gov.uk/media/5b18fe3240f0b634aec30791/Disability_stigma_in_developing_countries.pdf
https://doi.org/10.1080/09540121.2012.722601
https://doi.org/10.1071/SH10111
https://doi.org/10.1080/13691058.2012.710337
https://doi.org/10.1186/s12889-021-10415-6
https://doi.org/10.1371/journal.pone.0038109
https://doi.org/10.1080/17450128.2010.516372
https://doi.org/10.2105/AJPH.2005.072280
https://doi.org/10.2105/AJPH.2005.072280
https://doi.org/10.1080/09540120600763225
https://doi.org/10.1080/09540121.2013.861574
https://doi.org/10.1080/09540120412331291715
https://doi.org/10.2147/JMDH.S104807

Kikoyo et al. 10.3389/fpubh.2023.1215219
Glossary

ACHIEVE Adolescents and Children HIV Incidence Reduction, Empowerment and Virus Elimination

AIDS Acquired Immunodeficiency Syndrome

AGYW Adolescent Girls and Young Women

ART Antiretroviral Therapy

CCW Community Case Worker

Cls Confidence Intervals

CTC Care and Treatment Centre

DREAMS Determined, Resilient, Empowered, AIDS-free, Mentored and Safe

FCAA Family and Child Asset Assessment

FSwW Female Sex Worker

HHS Household Hunger Scale

HIV Human Immunodeficiency Virus

1CC Intra-class Correlation Coefficient

LHIV Living with HIV

MRCC Medical Research Coordinating Committee

NIMR National Institute for Medical Research

NMNW No Means No Worldwide

aOR Adjusted Odds Ratio

ove Orphans and Vulnerable Children

PCA Principal Component Analysis

PEPFAR U.S. President’s Emergency Plan for AIDS Relief

PLHIV People Living with HIV

SD Standard Deviation

UHC Universal Health Coverage

USAID United States Agency for International Development
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