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ABSTRACT

Objectives: To investigate the factors affecting adherence to antiretroviral therapy (ART) and the quality of life in
people living with human immunodeficiency virus (HIV), with a focus on evaluating the mediating roles of positive
self-care management (PSCM) and brain gym.

Methods: This is a descriptive study with a cross-sectional design. The data collected from June to August 2023.
There are 262 respondents selected through convenience sampling. We used various research instruments,
including questionnaires, which have undergone validity and reliability testing. The data were analyzed using the
SEM-PLS analysis method.

Results: Our data analysis shows that condition factors, physical and social environmental factors, and individual
and family factors affect HIV individuals’ PSCM and brain gym combination, ART adherence, and quality of life.
Findings show that condition-specific factors indirectly affect antiretroviral drug adherence. This impact is
mediated by PSCM and brain gym.

Conclusions: Specific condition variables, namely complexity of the disease, barriers, and stability of conditions
indirectly influence ART adherence, mediated through the combined influence of PSCM and brain gym. This
finding suggests that to enhance adherence and the quality of life among PLHIV, it is important to adopt an
approach that encompasses a range of internal and external individual factors.
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to partake in typical activities and influences their general state

INTRODUCTION of health [3, 17].
. . . ) The global HIV prevalence is on the rise, and Indonesia is
Human  immunodeficiency ~ virus  (HIV)/acquired  among the countries with a significant number of HIV/AIDS

immunodeficiency syndrome (AIDS) gives rise to multiple
interconnected crises, including a significant health crisis, a
crisis in national development, an economic and a
humanitarian crisis. People with HIV persistently exhibit a
substantial prevalence of cases, and the level of adherence
with adherence to antiretroviral therapy (ART) has yet to reach
full saturation [1-3]. The lack of consistent ART adherence
might result in a rise in viral population within the patient’s
body [4-7]. Consequently, the viral load will exhibit an elevated
count, while CD4 count will continue to diminish, causing a
gradual deterioration in the individual’simmune system [8-10].
The decline in immune function can contribute to the
exacerbation of the disease [11-13]. In addition, the impaired
immune system resulting from inconsistent ART adherence
heightens the susceptibility of patients living with HIV to a
range of opportunistic infections (Ols) [14-16]. Consequently,
individuals afflicted with HIV frequently encounter a
deterioration in their daily state, which hampers their capacity

cases[18, 19]. Despite the availability of ART, only 65.00% of the
global HIV population has access to it. The main issue in
Indonesia is the low adherence to ART [20], with a lost follow-
up rate of 21.87%. For instance, in the province of East Java,
which has the highest HIV incidence in Indonesia, many eligible
individuals do not receive ART. Low ART adherence increases
the risk of opportunistic infections and negatively impacts the
quality of life for people living with HIV (PLHIV) in Indonesia
[21].

Prior research has investigated many aspects that could
potentially impact the adherence to treatment. In a study
conducted in India in 2011, it was elucidated that treatment
adherence in PLHIV might be considerably influenced by many
social, individual, and family environmental factors [22].
Studies conducted in Ghana have also indicated that treatment
adherence is influenced by both individual and environmental
factors [23]. The findings of previous studies have identified
several clinical variables that have animpact on ART adherence
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[24]. Another prospective study has found that the degree of
adherence among PLHIV was significantly low. Economic
reasons were identified as one of the influential elements
affecting adherence [24, 25]. Previous studies have also
investigated variables that may impact the quality of life
among those living with HIV. The quality of life experienced by
PLHIV in Sinchuan Province is comparatively substandard.
Several factors have been found to have a good correlation
with quality of life, including age, education level, methadone
use, CD4, lymphocyte count, number of symptoms, and body
mass index [26]. A study with minimal variations was carried
out in Zhejiang Province. According to this study, the well-
being of individuals living with HIV is impacted by a range of
elements across several domains, including physical,
psychological, social, and environmental aspects [27].
Numerous prior research endeavors have examined various
factors, including specific conditions, physical and social
environmental factors, as well as individual and family factors,
that are associated with treatment adherence and quality of
lifein PLHIV. However, there exist additional indicators of these
factors, such as disease complexity, barriers, condition
stability, access, availability of healthcare facilities, culture,
social capital, learning habits, family structure, and coping
mechanisms, which have not been adequately explored in the
scholarly literature.

It is imperative to consider these characteristics when
devising strategies and helping for PLHIV. By comprehending
these elements, healthcare practitioners and researchers can
develop more comprehensive interventions to enhance
adherence and bolster quality of life [27]. This study adopts a
novel perspective by examining the potential mediation effects
of positive self-care management (PSCM) and brain gym
therapies. The primary objective of PSCM is to enhance the
agency of individuals living with HIV in managing their own
health. This is achieved through several strategies, including
engaging in activities that divert their attention, fostering
social connections within their surroundings, incorporating
complementary therapies, adhering to a consistent drug
regimen, and employing positive self-dialogue. This approach
incorporates not only the physical dimensions but also the
psychological and social dimensions of self-care [28]. Brain
gym, conversely, is a therapeutic intervention that has the
potential to augment the immune response in individuals with
chronic conditions, such as HIV/AIDS. Research has
demonstrated that persons with chronic conditions see a
decrease in depression levels, resulting in an overall
enhancementin their quality of life [29]. By incorporating PSCM
and brain gym techniques into the provision of healthcare for
PLHIV, there exists a potential avenue for enhancing ART
adherence, and eventually augmenting the overall quality of
life experienced by these persons. This technique has the
potential to decrease the occurrence of opportunistic
infections and alleviate the adverse effects of HIV/AIDS on
individuals’ quality of life.

By comprehending the impact of these factors on the
adherence of PLHIV and their quality of life, as well as the
potential role of PSCM and brain gym as mediators, it becomes
possible to develop interventions that are more efficacious and
pertinent. Prioritizing extensive research on factors that
influence therapy adherence and quality of life for PLHIV is
essential for the development of effective, relevant, and
sustainable interventions. This will ensure that these
interventions effectively align with the specific requirements of

patients and potentially yield substantial advantages in the
management of HIV/AIDS. Furthermore, this study has the
potential to develop solutions that effectively tackle the
challenges that may arise during the implementation process.

Aims

The objective of this study is to examine the impact of
various factors, including specific contextual factors, physical
and social environments, and individual and family factors, on
the adherence to treatment and quality of life among PLHIV.
Additionally, this research seeks to investigate the mediating
role of PSCM and brain gym in this relationship.

METHODS

Study Design

This study uses a descriptive research approach utilizing a
cross-sectional design. The research was carried out at
Tulungagung Aids Management Commission. Tulungagung
Aids Management Commission is an autonomous
governmental entity that operates independently and lacks a
formal organizational structure. Its primary objective is to
strengthen initiatives in the prevention, control, and mitigation
of AIDS within the region of Tulungagung, Indonesia.

Sampling & Recruitment

This study’s sample consisted of 262 respondents who
were selected through convenience sampling. The
determination of the research sample size was based on the
application of defined criteria for inclusion and exclusion. The
study employed the following inclusion criteria:

(1) patients diagnosed with HIV/AIDS through three
diagnostic methods, namely oncoprotein, intake, and
vikia,

(2) individuals within the age range of 20 to 55 years,

(3) possession of literacy skills,

(4) willingness to comply with the established rules and
regulations of the activity,

(5) proficiency in effective communication in the

Indonesian language, and

(6) voluntary agreement to participate as respondents by
providing informed consent.

In contrast, the criteria for exclusion in this study were, as
follows:

(1) individuals with a documented psychiatric medical
history or those presently manifesting psychiatric
symptoms,

(2) individuals who exhibited non-compliant behavior due
to substance use, and

(3) individuals with visual or auditory impairments.
Instrument
Specific condition factors

Specific condition factors encompass three sub-variables,
namely complexity of the disease, barriers, and stability of
conditions.

The disease complexity instrument comprises a total of 23
questions, which have been categorized into four distinct
domains: physical (10 questions), cognitive (three questions),
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mental-emotional (five questions), and daily living activities
(five questions). The participants were requested to evaluate
several dimensions of disease complexity by utilizing a Likert
scale comprising four response options:

(1) never experienced,

(2) experienced within the past month,
(3) experienced within the past week, and
(4) experienced virtually every day.

The instrument encompasses several categories, namely:
light, which corresponds to a score range of zero-23; moderate,
which corresponds to a score range of 24-46; heavy, which
corresponds to a score range of 47-69; and very severe, which
corresponds to a score range of 70-92.

The barriers instrument consists of a total of 12 questions
that are categorized into two distinct domains: Uncertainty,
which comprises five questions, and Social Involvement, which
has seven questions. Participants were requested to evaluate
several dimensions of disease complexity by employing a
Likert scale with four response options, specifically: 4: always,
3: often, 2: occasionally, and 1: never. The categories
encompass three distinct levels: low, medium, and high, which
are defined by the numerical ranges of zero-16, 17-32, and 33-
48, respectively.

The condition stability instrument has a set of nine
questions, each assigned a rating scale ranging from zero to 10.
As the score increases within the range of zero-10, there is an
escalating level of risk posed to PLHIV. The categories are
classified as low when the score falls within the range of zero-
30, medium when the score falls within the range of 31-60, and
high when the score falls within the range of 61-90.

Physical & social environmental factors

The variables pertaining to physical and social
environmental factors encompass four sub-variables, namely
access, availability of healthcare services, culture, and social
capital. The researchers employed self-developed instruments
to evaluate the four factors in question. The access instrument
comprises four questions, the availability of health services
comprises eight questions, culture comprises six questions,
and social capital comprises ten questions. The available
options for each question pertaining to the variables consist of
“yes” represented by the numerical value one, and “no”
represented by the numerical value zero. The access variable is
classified as unaffordable when the score falls within the range
of one-two, and as affordable when the score falls within the
range of three-four. The health facility availability variable is
categorized as inadequate if the score falls within the range of
one to four, and as adequate if the score falls within the range
of five to eight. The categories pertaining to the culture variable
are deemed non-accepting when the score falls within the
range of zero-three, while they are considered accepting when
the score falls within the range of four-six. The variable
category of social capital is classified as bad if the score ranges
from zero to three, sufficient if the score ranges from four to six,
and good if the score ranges from seven to 10.

Individual & family factors

The construct of individual and family factors encompasses
four sub-variables, including learning habits, family structure,
and coping methods. The factors in question were assessed
using a combination of instruments devised by the researchers

themselves, as well as instruments that were adapted from
existing sources.

The learning habits instrument comprises a total of six
questions. Participants were requested to evaluate several
dimensions of disease complexity by utilizing a Likert scale
with four response options, specifically 4: always, 3: often, 2:
occasionally, and 1: never. The categories can be classified as
poor if the score falls within the range of zero-eight, fair if the
score falls within the range of nine-16, and good if the score
falls within the range of 17-24.

The family structure instrument has a set of ten questions.
The participants were requested to evaluate several
dimensions of disease complexity by utilizing a Likert scale
comprising four response options: 4: always, 3: often, 2:
occasionally, and 1: never. The categories can be classified as
poor if the score falls within the range of zero-13, fair if the
score falls within the range of 14-26, and good if the score falls
within the range of 27-40.

The coping mechanism instrument was the brief 28-item
COPE inventory. The present instrument comprises a set of ten
questions. The participants were requested to evaluate several
dimensions of disease complexity by utilizing a Likert scale that
consisted of four response options: 5: strongly agree, 4: agree,
3: undecided, 2: disagree, and 1: strongly disagree. The
categories can be classified as adaptive if the score falls within
therange of 21-40, while they are considered maladaptive if the
score falls within the range of one-20.

Positive self-care management

PSCM encompasses various sub-variables, including
knowledge, trust, self-efficacy, self-regulation ability, and
social facilities. The questionnaire employed for each variable
was designed by the researcher.

The knowledge instrument comprises a total of ten
questions, which are categorized into three distinct categories.
These areas include the definition, symptoms, and
transmission of the disease (consisting of three questions), the
impact of the disease and its treatment (comprising four
questions), and the prevention of opportunistic infections
(comprising three questions). Participants were requested to
provide ratings using a set of three response options - true,
false, and do not know. The categories can be classified as low
when the score falls within the range of zero-three, medium
when the score falls within the range of four-six, and high when
the score falls within the range of seven-10.

The trust instrument was designed by the researcher and
consists of eight questions. The assessment employs a
numerical scale ranging from one to nine, whereby the
following categories are delineated: high confidence (seven-
nine), moderate confidence (four-six), and low confidence
(one-three). The classification scheme consists of three
categories: very confident, somewhat confident, and very not
confident. Ascore falling within the range of zero-24 is assigned
to the very confident category, while a score ranging from 25-
48 is classified as somewhat confident. Lastly, a score between
49-72 is designated as very not confident.

The self-efficacy instrument comprises a total of ten
questions, which are categorized into three distinct domains:
magnitude, strength, and generality. Each category consists of
three questions. Participants were requested to evaluate each
question item by utilizing a Likert scale with four response
options: 4: strongly agree, 3: agree, 2: disagree, and 1: strongly
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disagree. The categorizations are, as follows: low,
encompassing scores ranging from ero to 13; medium,
encompassing scores ranging from 14 to 26; and high,
encompassing scores ranging from 27 to 40.

Self-regulation ability consists of ten queries with yes or no
answer options. The self-regulation instrument is scored as
poor if the score is between zero and three, fair if the score is
between four and six, and good if the score is between seven
and 10. The social facilities survey has seven inquiries. On this
test, the answer choices consist of specific answer options. The
categories include poor if the score is zero-three, fair if the
score is four-six, and good if the score is seven-nine.

Adherence questionnaire

The researchers self-developed the adherence
questionnaire. 20 questions are divided into six domains in the
adherence instrument. Schedule, quantity, type, side effect
management, information acceptance, and motivation are
these domains. Schedule accuracy has four questions, quantity
accuracy two questions, type accuracy three questions, side
effect management three questions, information acceptance
three questions, and motivation seven questions. Each
question has a binary response format with “yes” as one and
“no” as zero.

Quality of life instrument

The researchers also collected data using a self-made
quality of life questionnaire. The quality-of-life instrument is
composed of 27 questions, which are divided into six domains,
namely physical function (eight questions), emotional function
(eight questions), social well-being (seven questions),
cognitive function (four questions), level of depression (nine
questions), and disclosure status (18 questions). The answer
choices for each question in the domains of physical function,
emotional function, social well-being, and cognitive function
are 4: not atall, 3: a little, 2: moderately, 1: very often, and 0: an
excessive amount. Meanwhile, the answer choices for each
question in the depression level domain are 0: not at all, 1:
several days, 2: more than half the day, and 3: almost every day.
Furthermore, the answer choices for each question in the
status disclosure domain are yes: one and no: zero.

Validity &Reliability Test

Each questionnaire for each variable has been tested for
validity and reliability with Cronbach’s alpha values between
0.875 to 0.995. This value indicates that the questionnaire has
avery high level of reliability.

Data Collecting

The data collection period took place from Juni to Agustus
2023. At the beginning of the meetings with the participants,
they were provided with a detailed explanation of the purpose
of this research, the procedures to be followed, and their rights
and responsibilities as research participants. After receiving
this explanation, the participants were asked to provide
written informed consent by signing the prepared informed
consent form before they began participating in the study. In
this process, we ensured that each participant had a clear
understanding of the research’s objectives, their right to
withdraw at any time without negative consequences, and how
their personal information would be handled confidentially.
This process was conducted to ensure that participants’

participation in this research was entirely voluntary and based
on aclearunderstanding of all aspects of the research involved.

Data Analysis

This research utilized SEM-PLS (structural equation
modeling-partial least square) analysis to determine the
validity and reliability of the measurement instruments and the
extent to which the research model can explain the
relationship between the studied variables. This is essential for
producing reliable results and analyzing the influence of these
variables within the context of the research. In PLS testing,
there are two test models namely the measurement model
(outer model) and the structural model (interior model).

Measurement model (outer model)

This study used an outer model to assess the validity and
reliability. The use of data analysis methods in conjunction
with SmartPLS for evaluating the outer model involves three
key criteria: convergent validity, discriminant validity, and
composite reliability.

Structural model (inner model)

The subsequent phase is examining the structural model.
The structural model test was conducted to examine the
interrelationships among the study variables. The evaluation
of the structural model or inner model involves several
components to assess its goodness of fit. These components
include:

(1) the coefficient of determination or R?(R-square),
2) the predictive relevance or Q? (Q-square),

3
4
5) hypothesis testing.

the assessment of model fit,

()
3)
(4) the evaluation of collinearity, and
(5)

RESULTS

Summarizes data from 262 PLHIV with the majority (94
respondents or 35.90%) were in the 31-35 age range, 159
(60.70%) were male, and 58 (22.10%) held a high school
diploma. In terms of the number of siblings, most PLHIV had
one-two siblings, totaling 108 (41.20%), and 138 (52.70%) were
married. The majority of PLHIV were of Javanese ethnicity, with
115 (43.90%) individuals, and the predominant religion was
Islam, with 189 (72.10%) members. Most PLHIV were
housewives (IRT), making up 70 (26.70%), and a significant
portion earned less than the minimum wage (UMR), with 163
(62.20%). The majority of PLHIV had a history of metabolic
diseases, with 88 (33.60%), while 96 (36.60%) had a family
history of respiratory infections. As for the duration of HIV
treatment, the highest proportion, 176 (67.20%), fell within the
six months to one year range, with the most common
treatment duration being 6-12 months, accounting for 180
(68.70%) individuals.

Outer Model Evaluation
Convergent validity test

Evaluation of construct validity was performed by means of
the computation of convergent validity. The evaluation of
convergent validity was determined by examining the loading
factor value and T statistic.
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Table 1. Convergent validity test results
Latent variables Observe variables Loading factor T value Cut off Notes
X1.1 Disease complexity 0.926 10.406 0.5 Valid
X1 Specific condition factors X1.2 Barriers 0.861 9.302 0.5 Valid
X1.3 Condition stability 0.721 8.787 0.5 Valid
X2.1 Access 0.968 8.293 0.5 Valid
. . h X2.2 Availability of healthcare facilities 0.988 9.292 0.5 Valid
X2 Physical & social environment factors ¥2.3 Culture 0.784 7111 05 Valid
X2.4 Social capital 0.852 7.224 0.5 Valid
X3.1 Learning habits 0.794 7.233 0.5 Valid
X3 Individual & family factors X3.2 Family structure 0.842 8.186 0.5 Valid
X3.3 Coping mechanism 0.949 9.698 0.5 Valid
X4.1 Knowledge 0.871 8.378 0.5 Valid
X4.2 Self-confidence 0.939 9.556 0.5 Valid
X4 PSCM combined with brain gym X4.3 Self efficacy 0.874 8.520 0.5 Valid
X4.4 Self-regulation skills 0.820 7.550 0.5 Valid
X4.5 Social facility 0.868 7.730 0.5 Valid
Y1.1 Schedule accuracy 0.934 10.774 0.5 Valid
Y1.2 Accuracy of quantity 0.879 9.743 0.5 Valid
Y1.3 Accuracy of type 0.823 8.756 0.5 Valid
YLART adherence Y1.4 Management of side effects 0.789 7.774 0.5 Valid
Y1.5 Information reception 0.773 6.648 0.5 Valid
Y1.6 Motivation 0.913 10.279 0.5 Valid
Y2.1 Physical function 0.894 9.243 0.5 Valid
Y2.2 Emotional function 0.904 9.423 0.5 Valid
. - Y2.3 Social well-being 0.835 9.044 0.5 Valid
¥2 Quality oflife in PLHIV Y2.4 Cognitive function 0.731 7.264 0.5 Valid
Y2.5 Depression level 0.787 8.016 0.5 Valid
Y2.6 Status revelation 0.784 7.613 0.5 Valid
Table 2. Fornell-Larcker criterion test results
Variables X1 X2 X3 X4 X5 Y1l
X1 0.784
X1 0.580
X2 0.204 0.715
X3 0.131 0.296 0.617
X4 0.291 0.217 0.235 0.824
Y1 0.278 0.130 0.129 0.973 0.727
Y2 0.292 0.119 0.127 0.967 0.984 0.623

Convergent validity is established when an instrument has
a loading factor beyond 0.5 and a T statistic surpassing 1.96.
The indicator with the greatest outer loading value indicates
that it is the most robust measure of the latent variable (Table
1).

Based on the analysis results, it is known that the outer
loading values for all latent variables indicate results of A=0.5
and T-statistic values 21.96. This means that the indicators
used properly represent the latent variables they measure and
have a significant contribution in explaining the latent
variables.

Discriminant validity test

The validity of the construct is assessed by evaluating the
square root of the Fornell-Larcker criterion in respect to the
correlation coefficients among latent variables. The square
root of the Fornell-Larcker criterion should have a higher
magnitude than the correlation values observed between
latent variables. The model’s discriminant validity is deemed
satisfactory if the square root values of the Fornell-Larcker
criterion for each construct exceed the correlation values
between the construct and other constructs in the model.
Table 2 displays the outcomes of the Fornell-Larcker criterion
and cross-loading computations.

The data provided indicates that the Fornell-Larcker
criterion values inside variables are consistently higher than
the values between variables. Hence, it may be inferred that
the model has satisfactory discriminant validity. Discriminant
validity is assessed by examining the cross-loadings of
indicators. If the cross-loading value of an indicator within its
corresponding variable is higher than the correlation value
with indicators in other variables, it is deemed to be a valid
measure of that variable. The discriminant validity calculations
have been tabulated and are shown in Table 3.

Based on the cross-loading measurements shown in Table
4,itis evident that the indicators of all variables exhibit loading
values that surpass the loading values of other variables in
general. Hence, it can be stated that based on the discriminant
validity test, each indication has the capability to assess the
latent variable associated with the indicator.

Composite reliability test

Composite reliability testing the reliability of indicators
within a variable is of utmost importance. The reliability
assessment may also be conducted using the average variance
extracted (AVE). A variable is considered to meet composite
reliability if it has a composite reliability value of 0.7 or higher
and an AVE above 0.50.
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Table 3. Discriminant validity test results

X1 X2 X3 X4 Y1 Y2
X1.1 0.926 0.188 0.141 0.224 0.184 0.191
X1.2 0.861 -0.103 -0.040 -0.171 -0.194 -0.204
X1.3 0.721 -0.137 -0.049 0.010 0.018 0.033
X2.1 0.198 0.968 0.218 0.183 0.121 0.116
X2.2 0.171 0.988 0.238 0.204 0.129 0.122
X2.3 0.167 0.784 0.305 0.093 0.036 0.014
X2.4 0.027 0.852 0.161 0.103 0.041 0.030
X3.1 -0.062 0.045 0.794 -0.024 -0.034 -0.063
X3.2 0.020 0.030 0.842 0.117 0.088 0.085
X3.3 0.141 0.371 0.949 0.221 0.101 0.094
X4.1 0.173 0.444 0.570 0.871 0.389 0.381
X4.2 0.295 0.275 0.265 0.939 0.880 0.879
X4.3 -0.252 -0.060 -0.131 0.874 -0.879 -0.904
X4.4 -0.194 -0.106 -0.103 0.820 -0.823 -0.858
X4.5 0.271 0.146 0.094 0.868 0.913 0.838
Y1.1 0.267 0.150 0.129 0.891 0.934 0.894
Y1.2 -0.252 -0.060 -0.131 -0.874 0.879 -0.904
Y1.3 -0.194 -0.106 -0.103 -0.820 0.823 -0.858
Y1.4 -0.001 0.119 -0.043 0.019 0.789 -0.025
Y1.5 -0.019 0.128 -0.006 0.000 0.773 -0.026
Y1.6 0.271 0.146 0.094 0.868 0.913 0.838
Y2.1 0.267 0.150 0.129 0.891 0.934 0.894
Y2.2 -0.252 -0.060 -0.131 -0.874 -0.879 0.904
Y2.3 -0.203 -0.112 -0.094 -0.781 -0.771 0.835
Y2.4 0.003 0.085 -0.099 0.017 0.092 0.731
Y2.5 -0.389 0.164 0.243 -0.055 -0.068 0.787
Y2.6 0.017 0.167 0.180 0.079 0.076 0.784
Table 4. Composite reliability test results
Latent variables Cronbach’s alpha rho_A Composite reliability AVE
X1 0.875 0.854 0.801 0.536
X2 0.884 0.814 0.796 0.612
X3 0.825 0.824 0.851 0.581
X4 0.867 0.908 0.823 0.680
Y1 0.848 0.911 0.803 0.653
Y2 0.811 0.854 0.817 0.588
Table 5. Coefficient of determination (R?) test results
Variables R square R square adjusted
X4 PSCM combined with brain gym 0.136 0.120
Y1 ART adherence 0.960 0.959
Y2 Quality of life in PLHIV 0.952 0.950

Table 5 presents the composite reliability and Cronbach’s
alpha values for each variable.

According to Table 5, the reliability test conducted on the
latent variables indicates that the composite reliability value
satisfies the stipulated criteria, namely above 0.7. Similarly, it
is expected that Cronbach’s alpha values >0.6 and AVE>0.50.
Thus, it can be inferred that all latent variables examined in the
research have successfully passed the reliability testing.

Inner Model Evaluation
Coefficient of determination (R?)

The coefficient of determination (R?) is used to evaluate the
degree to which seen factors can account for the variability in
underlying variables, or alternatively, to appraise the influence
of observed variables on latent variables. The R-squared (R?)
coefficient is used as a metric to quantify the extent to which a
certain latent variable has an impact on the observed variable.
It has been determined that a value of R* more than 0.67
signifies a robust model, while an R? value over 0.33 suggests a

moderate level of strength. Also, an R?value surpassing 0.19 is
indicative of poor or insufficient strength. R? findings are shown
in Table 5. Table 5 presents R? values for variables, indicating
degree of variance explained by each variable. Relationship
between X4 PSCM and brain gym is elucidated by various
factors related to specific conditions, physical and social
environment, as well as individual and family circumstances,
accounting for 12.00% of variance. Similarly, the association
between Y1 ART adherence and the combination of PSCM and
brain gymis found to explain 95.90% of the variance. Quality of
life in PLHIV is attributed to the combination of PSCM and brain
gym, with a statistically significant correlation coefficient of
0.950 (95% confidence interval). This suggests that strength of
model is within range of R-square values greater than 0.33,
suggesting a moderate level of model strength.

Predictive relevance (Q?)

The Q? statistic is used to assess the degree to which the
model and parameter estimations accurately create the
observed values.
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Table 6. Predictive relevance (Q?) test results

Variables SsO SSE Q?* (=1-SSE/SSO0)
X4 PSCM combined with brain gym 840.000 657.415 0.217
Y1 ART adherence 1,080.000 244.263 0.433
Y2 Quality of life in PLHIV 957.000 623.423 0.359

Table 7. Model fit test

Saturated model

Estimated model

SRMR 0.097 0.099

d_ULS 3.419 3.590

d_G 1.145 1.173

Chi-square 736.261 743.420

NFI 0.956 0.951

rms theta 0.097

Table 8. Collinearity (inner VIF values) test results

Variables Y1 ART adherence Y2 Quality of life in PLHIV

X1 Specific condition factors 1.049 1.119

X2 Physical & social environment factors 1.130 1.146

X3 Individual & family factors 1.102 1.135

X4 PSCM combined with brain gym 1.158

Y1 ART adherence -

Y2 Quality of life in PLHIV -

Table 9. Hypothesis testing results

Hypothesis Variables Path coefficient (0) T statistics (J/O/STDEV/) P-values Note
H1 X1->X4 0.845 10.363 0.001 Significant
H2 X1->Y1 0.710 3.408 0.027 Significant
H3 X1->Y2 0.729 4.871 0.014 Significant
H4 X2->X4 0.812 9.414 0.006 Significant
H5 X2->Y1 0.762 5.729 0.018 Significant
H6 X2->Y2 0.777 7.527 0.013 Significant
H7 X3->X4 0.817 10.912 0.002 Significant
H8 X3->Y1 0.791 6.833 0.007 Significant
H9 X3->Y2 0.788 8.477 0.014 Significant
H10 X4->Y1 0.705 7.756 0.018 Significant
H11 X4->Y2 0.996 11.441 0.000 Significant

A Q? score over zero signifies that the model is deemed
satisfactory, but a Q? value below zero shows a lack of
predictive significance in the model. The following findings
provide the outcomes of the predictive relevance (Q?
examination in Table 6.

The results in Table 7 show that all variables produce a Q2
value greater than zero, hence indicating the adequacy of the
model.

Model fit

Model fit is shown so that a model meets the criteria by
looking at the RMS theta value or root mean square theta
<0.102, SRMR or standardized root mean square value <0.10
and NFI value >0.9. According to the fit model image above,
RMS theta value is 0.197>0.102 and the NFI value is 0.556<0.9.
According to the results obtained from the two model
assessments, the model meets the model fit criteria. Likewise,
with SRMR value or standardized root mean square, the value
is 0.099<0.10, so the model is fit. Consequently, it can be
inferred that model adequately aligns with the collected data.

Collinearity evaluation

Collinearity is a term to describe a correlation between
latent variables in a model, its predictive power is unreliable
and unstable. The cause of collinearity is due to repeated

correlations from one variable to another. The indicator for the
occurrence of inner model collinearity is if VIF variance inflation
factor is >5, then the construct variable must be removed from
the structural model (unfit model) (Table 8).

Based on the results of the collinearity test (inner VIF value)
in Table 9, the value is <5, which can be said that this research
model is free from problems of vertical, lateral collinearity and
common method bias. So that all construct variables in the
model development must be in the structural model.

Hypothesis testing results on inner model

The purpose of significance testing is to assess the
presence of a statistically significant relationship between the
independent variable and the dependent variable. According
to the test criteria, it is determined that if the T-statistics value
is more than or equal to the T-table value of 1.96, or if the p-
value is less than the significant alpha level of 5.00% or 0.05, it
may be concluded that there exists a significant impact of the
independent variables on the dependent variable. The results
of the significance tests are shown in Table 9.

The validity of the structural model (inner model) is
assessed based on the outcomes of data processing. Prior to
conducting the model assessment, it is important to
emphasize that the research instrument used as a tool for data
collecting is both valid and reliable.
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Specific Condition ART Compliance:
Factors: 1. Schedule Accuracy
1. Disease — 2 Quantity Accuracy
Complexity 3. Type Accuracy
2. Obstacle > 4 Management of
3; Condition Side Effects
stability Positive self-Care 5. Reception of
management Brain Gym information
combination: 6. Motivation
Physical and social 1.  Knowledge
envuonment:_ B 2 Trust
e el N
elf-Regulation
of health Ability v
Tarilitles 5. Social Facilities
3L Culture Life Quality
Plus Brain Gym i Physical function
Individual and Activities 2. Emotional
Family Factors: function
1. Study habits 3 Social welfare
2. Family > 4. Cognitive function
Structure — 5. Depression level
3. Coping 6. Status disclosure
Mechanisms
Figure 1. Final model (fit model) (Source: Authors’ own elaboration)
Table 10. Results of indirect hypothesis testing
Variables Path coefficient (O) T statistics (|O/STDEV|) P-values Note
X1->X4->Y1 0.946 1.215 10.225 Significant
X2->X4->Y1 0.817 1.210 8.227 Significant
X3->X4->Y1 0.871 1.475 9.141 Significant
X1->X4->Y2 0.924 1.134 9.258 Significant
X2->X4->Y2 0.812 1.050 7.294 Significant
X3->X4->Y2 0.817 1.276 8.203 Significant

Final Model (Fit Model)

The final model in this study is a model that has removed
non-significant correlations between variables. The final
model is provided in Figure 1.

The results of indirect hypothesis testing are used to
determine the influence and analysis path of an independent
variable on the dependent variable. Test the influence of the
indirect hypothesis in this study can be seen based on Table
10.

The findings of the study indicate that there is an indirect
relationship between specific condition factors (X1) and ART
adherence (Y1), which is mediated via the impact of PSCM (X4).
In the present study, it is hypothesized that PSCM may serve as
a mediating variable in the relationship between specific
condition factors and ART adherence.

DISCUSSION

The findings of the hypothesis testing conducted in this
study indicate a statistically significant relationship between
different factors, including specific condition factors, physical
and social environmental factors, as well as individual and
family factors, and PSCM in conjunction with brain gym
exercises, ART adherence, and the quality of life among PLHIV.
The results align with a systematic review conducted within the
framework of the individual and family self-management

theory. Based on this theoretical framework, it is posited that
various contextual elements, including specific circumstances,
physical and social environmental factors, and individual and
familial factors, have the potential to impact the efficacy of
interventions and ART adherence, as well as the overall quality
of life experienced by PLHIV [30]. When examining a situation,
it is crucial to consider several aspects, including but not
limited to social support, environmental factors, and individual
and family considerations. This statement may serve as a
foundation or suggestion for designing interventions with the
goal of enhancing adherence and quality of life in PLHIV [27].

The statistical analyses performed in this research indicate
a noteworthy and favorable influence of self-care
management, especially when used in conjunction with brain
gym approaches, on the adherence to antiretroviral
medication and the general quality of life among PLHIV. This
discovery is consistent with previous studies that have shown
the efficacy of different interventions, particularly when
multiple modalities are integrated, in enhancing self-
management outcomes. These outcomes include ART
adherence and the improvement of quality of life among
individuals who have HIV [30-32].

Moreover, the findings highlight the intricate interaction
between internal and external variables that impact an
individual’s capacity to effectively participate in self-care
management for their health problems [33-36]. Therefore, it is
essential that interventions aimed at helping PLHIV consider
these complex aspects to optimize their efficacy [36]. In
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conclusion, the results of the research underscore the
significance of self-care management, particularly when
implemented with brain gym practices, in augmenting
adherence to antiretroviral medication and the overall quality
of life for those living with HIV.

Furthermore, it is essential to implement comprehensive
interventions that consider the many aspects that impact self-
care management to provide enhanced support for those who
are living with HIV. The results of this research, obtained via the
use of indirect hypothesis testing, are highly intriguing.
Specifically, it was seen that adherence to antiretroviral
medication is indirectly influenced by condition-specific
characteristics. The impact of condition-specific variables on
adherence to antiretroviral medication is mediated through
the integration of PSCM and brain gym techniques. This finding
suggests that the integration of PSCM and brain gym
techniques may have a role in mediating the association
between condition-specific variables and adherence to
antiretroviral medication within the scope of this research. This
suggests that to enhance ART adherence in PLHIV, it is
imperative to not only address the factors related to the
condition itself but also to incorporate a PSCM approach,
potentially integrating it with a brain gym. Individuals who are
vulnerable, such as those living with HIV, may enhance their
ability to manage their health difficulties and enhance their
health outcomes and quality of life by using robust self-care
management resources [37-39]. Ongoing counselling and
vigilant supervision are essential, together with the promotion
of physical activities such as brain gyms, to support individuals
in maintaining self-care management practices. These
measures aim to ensure that patients with HIV achieve a high
level of adherence to antiretroviral medication treatment and
have an ideal quality of life [32, 40].

Thus far, there is a lack of research examining the efficacy
of the combined use of PSCM and brain gym treatments.
However, some studies have been conducted to evaluate the
efficiency of self-care management and brain gym
interventions in treating different illness diagnoses. The use of
self-care management has shown efficacy in mitigating the
occurrence of long-term problems among individuals
diagnosed with diabetes mellitus [41], heart failure [42-44],
patient with breast cancer [45], PLHIV [30], obesity [46], and
colostomy [47]. In the realm of cognitive health, brain gym has
demonstrated efficacy in various domains. For instance, it has
been found to effectively enhance self-esteem levels and
improve overall quality of life while also mitigating symptoms
in individuals diagnosed with schizophrenia [48]. Furthermore,
brain gym interventions have shown a notable impact on both
gross motor and fine motor functions, thereby enhancing the
overall quality of daily activities for children with Down
syndrome [49]. Additionally, these interventions have been
associated with a reduction in stress, anxiety levels and quality
of life among the elderly population [50-52]. Moreover, they
have been linked to a decrease in the incidence of dementia
and depression in older adults [29]. Lastly, brain gym exercises
have been found to have positive effects on cognitive function,
functional independence, quality of life, and fitness levels in
older individuals with cognitive impairment [53-55].

Limitation

The study faces several limitations that impact the
interpretation of its outcomes. Firstly, it relies on a cross-
sectional research methodology, which, by design, limits the

ability to track temporal changes and establish definitive
causal relationships between variables. Additionally, data
collection is based on self-report questionnaires, which have
the potential to introduce bias due to respondents possibly
providing answers that align with social expectations rather
than reflecting their actual behaviors accurately. While partial
least squares (PLS) analysis was utilized, it’s important to note
that the results can be influenced by sample size, potentially
affecting the strength and reliability of the findings.

To address these limitations, future research endeavors
should consider alternative research designs that enable a
more comprehensive examination of temporal changes and
causal relationships. Exploring diverse data collection
methods, such as combining self-report questionnaires with
objective measures, can enhance data validity by reducing
potential bias. Diversifying statistical approaches beyond PLS
analysis can provide additional perspectives and strengthen
result validation. Furthermore, conducting intervention trials
for PSCM and brain gym in real-world settings can provide
valuable insights into their practical effectiveness, considering
diverse groups of PLHIV and different geographical contexts. It
is vital to account for individual variability, cultural nuances,
and environmental factors when assessing the suitability and
effectiveness of intervention models. Addressing the practical
challenges and barriers that may arise during implementation,
including healthcare system support, resource availability, and
government policies, will be critical to ensuring the successful
real-world application of these interventions. By systematically
incorporating these recommendations into future research,
the field can advance its understanding and improve the
quality of life and medication adherence in PLHIV.

Relevancy of This Research to Nursing Practice, Research,
Education, & Policy

This research has a direct relevance to various aspects of
nursing practice, research, education, and policy. By
investigating the factors affecting adherence to ART and the
quality of life in individuals living with HIV, this study addresses
critical issues in healthcare. The focus on evaluating the
mediating role of PSCM and brain gym underscores the
importance of holistic care in nursing and healthcare practice.
Understanding the impact of condition-specific, physical,
social, and individual factors on ART adherence and overall
quality of life contributes to the body of nursing research,
providing insights that can inform evidence-based -care.
Moreover, the findings of this study have the potential to
inform healthcare policy related to HIV care and treatment.
Understanding the mediating roles of self-care management
and brain gym in ART adherence can guide the development of
policies aimed atimproving the quality of care for people living
with HIV.

CONCLUSIONS

An interesting finding from this research is that specific
condition variables indirectly influence ART adherence,
mediated through the combined influence of PSCM and brain
gym. This finding suggests that to enhance adherence and the
quality of life among PLHIV, it is important to adopt an
approach that encompasses a range of internal and external
individual factors. Moreover, this approach should promote
the use of interventions involving a combination of PSCM and
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brain gym. This framework can serve as the foundation for the
development of effective intervention techniques in the
treatment of HIV/AIDS, with a particular emphasis on
addressing both physical and mental aspects simultaneously.

Author contributions: N, TS, & KLA: conceptualization, data curation,
formal analysis, investigation, writing-original draft preparation, &
supervision & M & IH: writing-original draft preparation, writing-
review & editing, methodology, & project administration. All authors
have agreed with the results and conclusions.

Funding: No funding source is reported for this study.

Acknowledgments: The authors would like to thank HIV-positive
individuals supported by KPA Tulungagung, whose participation &
cooperation have played an invaluable role in making this research
possible. Your willingness to share your experiences & insights has
been instrumental in enhancing the understanding of factors
influencing ART adherence & quality of life among individuals living
with HIV. Your contributions to this study, which specifically
investigates mediating effects of PSCM & brain gym are appreciated.
Your involvement has greatly enriched depth & relevance of this
research findings.

Ethical statement: The authros stated that the study received
approval from the Ethics Committee of Faculty of Nursing, Universitas
Airlangga, Surabaya, Indonesia under the reference number 2836-
KEPK. Written informed consents were obtained from the participants.

Declaration of interest: No conflict of interest is declared by authors.

Data sharing statement: Data supporting the findings and
conclusions are available upon request from the corresponding author.

REFERENCES

1. Trickey A, May MT, Vehreschild JJ, et al. Survival of HIV-
positive patients starting antiretroviral therapy between
1996 and 2013: A collaborative analysis of cohort studies.
Lancet HIV. 2017;4(6):e349-56. https://doi.org/10.1016/
$2352-3018(17)30066-8 PMid:28501495

2. CDC. Understanding the HIV care continuum. National
Center for HIV/AIDS, Viral Hepatitis, STD, and TB
Prevention; 2019. Available at: https://www.cdc.gov/hiv/
pdf/library/factsheets/cdc-hiv-care-continuum.pdf
(Accessed: 16 April 2024).

3. Freeman R, Gwadz M, Francis K, Hoffeld E. Forgetting to
take HIV antiretroviral therapy: A qualitative exploration of
medication adherence in the third decade of the HIV
epidemic in the United States. SAHARA-J. 2021;18(1):113-
30. https://doi.org/10.1080/17290376.2021.1989021 PMid:
34654350 PMCid:PMC8525920

4, Kim S-H, Gerver SM, Fidler S, Ward H. Adherence to
antiretroviral therapy in adolescents living with HIV:
Systematic review and meta-analysis. AIDS. 2014;28(13):
1945-56. https://doi.org/10.1097/QAD.0000000000000316
PMid:24845154 PMCid:PMC4162330

5. Bwanika Naggirinya A, Waiswa P, Meya D, Parkes-Ratanshi
R, Rujumba J. Factors influencing ART adherence,
acceptability and potential use of “call for life IVR tool”
among young people in rural Uganda. Soc Sci Humanit
Open. 2022;6(1):100311. https://doi.org/10.1016/J.SSAHO.
2022.100311

6. Villiera JB, Katsabola H, Bvumbwe M, et al. Factors
associated with antiretroviral therapy adherence among
adolescents living with HIV in the era of isoniazid
preventive therapy as part of HIV care. PLOS Glob Public
Health.  2022;2(6):e0000418.  https://doi.org/10.1371/
journal.pgph.0000418 PMid:36962329 PMCid:
PMC10022349

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Dzansi G, Tornu E, Chipps J. Promoters and inhibitors of
treatment adherence among HIV/AIDS patients receiving
antiretroviral therapy in Ghana: Narratives from an
underserved population. PLoS One. 2020;15(3):e0230159.
https://doi.org/10.1371/journal.pone.0230159 PMid:
32142549 PMCid:PMC7059913

Kharsany ABM, Karim QA. HIV Infection and AIDS in sub-
Saharan  Africa: Current status, challenges and
opportunities. Open AIDS J. 2016;10:34-48. https://doi.org/
10.2174/1874613601610010034 PMid:27347270 PMCid:
PM(C4893541

Aavani P, Allen LJS. The role of CD4 T cells in immune
system activation and viral reproduction in a simple model
for HIV infection. Appl Math Model. 2019;75:210-22.
https://doi.org/10.1016/j.apm.2019.05.028

Ratnam M, Nayyar AS, Santhosh Reddy D, Ruparani B,
Chalapathi KV, Azmi S. CD4 cell counts and oral
manifestations in HIV infected and AIDS patients. J Oral
Maxillofac Pathol. 2018;22(2):282. https://doi.org/10.4103/
jomfp.JOMFP_191_17 PMid:30158790 PMCid:PMC6097352
Lambert AA, Kirk GD, Astemborski J, Mehta SH, Wise RA,
Drummond MB. HIV infection is associated with increased
risk for acute exacerbation of COPD. J Acquir Immune Defic
Syndr.  2015;69(1):68-74.  https://doi.org/10.1097/QAl.
0000000000000552 PMid:25942460 PMCid:PMC4422097
Waymack JR, Sundareshan V. Acquired Immune Deficiency
Syndrome. StatPearls Publishing; 2024. PMid:30725978
WHO. HIV and AIDS 2023. World health Organization; 2023.
Available at: https://www.who.int/news-room/fact-sheets
/detail/hiv-aids (Accessed: 16 April 2024).

UNAIDS. Fact sheet, people living with HIV, HIV,
antiretroviral therapy, new HIV infections, AIDS,
tuberculosis, facts. Joint United Nations Program on
HIV/AIDS; 2023. Available at: https://www.unaids.org/
sites/default/files/media_asset/UNAIDS_FactSheet_en.pd
f (Accessed: 16 April 2024).

Melkamu MW, Gebeyehu MT, Afenigus AD, et al. Incidence
of common opportunistic infections among HIV-infected
children on ART at Debre Markos Referral Hospital,
Northwest Ethiopia: A retrospective cohort study. BMC
Infect Dis. 2020;20(1):50. https://doi.org/10.1186/s12879-
020-4772-y PMid:31948393 PMCid:PMC6966876
Woldegeorgis BZ, Zekarias Z, Adem BG, Obsa MS, Kerbo AA.
Prevalence and determinants of opportunistic infections
among HIV-infected adults receiving antiretroviral therapy
in Ethiopia: A systematic review and meta-analysis. Front
Med (Lausanne).2023;10:1087086. https://doi.org/10.3389/
fmed.2023.1087086 PMid:36873895 PMCid:PMC9978215
Morar S, lonescu |, Tanasescu C, Boicean A, Fleacd R,
Camelia-burcea C. Health-Related Quality of Life. Metal Int.
2013;18:290-2.

Riono P, Challacombe SJ. HIV in Indonesia and in
neighbouring countries and its social impact. Oral Dis.
2020;26 Suppl 1:28-33. https://doi.org/10.1111/0di.13560
PMid:32862533

UNAIDS. Indonesia. Joint United Nations Program on
HIV/AIDS; 2023. Available at: https://www.unaids.org/en/
regionscountries/countries/indonesia (Accessed: 16 April
2024).

Luis H, Fridayantara WD, Mahariski P, Wignall FS, Irwanto |,
Gedela K. Evolving ART crisis for people living with HIV in
Indonesia. Lancet HIV. 2020;7(6):e384-5. https://doi.org/10.
1016/S2352-3018(20)30138-7 PMid:32359421


https://doi.org/10.1016/S2352-3018(17)30066-8
https://doi.org/10.1016/S2352-3018(17)30066-8
https://www.cdc.gov/hiv/pdf/library/factsheets/cdc-hiv-care-continuum.pdf
https://www.cdc.gov/hiv/pdf/library/factsheets/cdc-hiv-care-continuum.pdf
https://doi.org/10.1080/17290376.2021.1989021
https://doi.org/10.1097/QAD.0000000000000316
https://doi.org/10.1016/J.SSAHO.2022.100311
https://doi.org/10.1016/J.SSAHO.2022.100311
https://doi.org/10.1371/journal.pgph.0000418
https://doi.org/10.1371/journal.pgph.0000418
https://doi.org/10.1371/journal.pone.0230159
https://doi.org/10.2174/1874613601610010034
https://doi.org/10.2174/1874613601610010034
https://doi.org/10.1016/j.apm.2019.05.028
https://doi.org/10.4103/jomfp.JOMFP_191_17
https://doi.org/10.4103/jomfp.JOMFP_191_17
https://doi.org/10.1097/QAI.0000000000000552
https://doi.org/10.1097/QAI.0000000000000552
https://www.who.int/news-room/fact-sheets/detail/hiv-aids
https://www.who.int/news-room/fact-sheets/detail/hiv-aids
https://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf
https://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf
https://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf
https://doi.org/10.1186/s12879-020-4772-y
https://doi.org/10.1186/s12879-020-4772-y
https://doi.org/10.3389/fmed.2023.1087086
https://doi.org/10.3389/fmed.2023.1087086
https://doi.org/10.1111/odi.13560
https://www.unaids.org/en/regionscountries/countries/indonesia
https://www.unaids.org/en/regionscountries/countries/indonesia
https://doi.org/10.1016/S2352-3018(20)30138-7
https://doi.org/10.1016/S2352-3018(20)30138-7

Nursalam et al. / ELECTRON J GEN MED, 2024;21(3):em588

11/12

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Nursalam N, Sukartini T, Misutarno M, Priyantini D.
Adherence to antiretroviral therapy, CD4 count, viral load
and opportunistic infections in people with HIV/AIDS: A
cross-sectional study. Jurnal Ners. 2024;19(1):88-94.
https://doi.org/10.20473/jn.v19i1.49958

Ajithkumar K, Neera PG, Rajani P. Relationship between
social factors and treatment adherence: A study from south
India. East J Med. 2011;16(2011):147-52.

Abdulai MA, Mevissen FEF, Ruiter RAC, Owusu-Agyei S,
Asante KP, Bos AER. A qualitative analysis of factors
influencing antiretroviral adherence among persons living
with HIV in Ghana: Stakeholders perspective. Health Res
Policy Syst. 2023;21(1):54. https://doi.org/10.1186/s12961-
023-01010-9 PMid:37316935 PMCid:PMC10265905
Ruanjahn G, Roberts D, Monterosso L. An exploration of
factors influencing adherence to highly active anti-
retroviral therapy (HAART) among people living with
HIV/AIDS in Northern Thailand. AIDS Care. 2010;22(12):
1555-61. https://doi.org/10.1080/09540121003759901
PMid:20582752

Basti B, Mahesh V, Bant D, Bathija G. Factors affecting
antiretroviral treatment adherence among people living
with human immunodeficiency virus/acquired
immunodeficiency syndrome: A prospective study. J
Family Med Prim Care. 2017;6(3):482-6. https://doi.org/10.
4103/2249-4863.222014 PMid:29416993 PMCid:
PMC5787940

ZhongH, Wei F, SongY, Chen H, Ni Z. Health-related quality
of life and associated factors among people living with
HIV/AIDS in Sichuan, China: A cross-sectional study. Front
Public Health. 2023;11:1133657. https://doi.org/10.3389/
fpubh.2023.1133657 PMid:36992898 PMCid:PMC10040810
Liping M, Peng X, Haijiang L, Lahong J, Fan L. Quality of life
of people living with HIV/ AIDS: A cross-sectional study in
Zhejiang Province, China. PLoS One. 2015;10(8):e0135705.
https://doi.org/10.1371/journal.pone.0135705 PMid:
26308088 PMCid:PMC4550400

Kemppainen JK, Holzemer WL, Nokes K, et al. Self-care
management of anxiety and fear in HIV disease. J Assoc
Nurses AIDS Care. 2003;14(2):21-9. https://doi.org/10.1177/
1055329002250958 PMid:12698763

Ginting S, Afniwati, Yufdel. The effect of brain GYM on the
dementia and depression reduction of the elderly. J Adv
Pharm Educ Res. 2021;11:40-4. https://doi.org/10.51847/
Cj6189clbl

Areri HA, Marshall A, Harvey G. Interventions to improve
self-management of adults living with HIV on Antiretroviral
Therapy: A systematic review. PLoS One. 2020;15(5):
€0232709. https://doi.org/10.1371/journal.pone.0232709
PMid:32392245 PMCid:PMC7213740

Okonji EF, Mukumbang FC, Orth Z, Vickerman-Delport SA,
Van Wyk B. Psychosocial support interventions for
improved adherence and retention in ART care for young
people living with HIV (10-24 years): A scoping review. BMC
Public Health. 2020;20(1):1841. https://doi.org/10.1186/
$12889-020-09717-y PMid:33261566 PMCid:PMC7708133
Fauk NK, Gesesew HA, Mwanri L, Hawke K, Ward PR.
Understanding the quality of life of people living with HIV in
rural and urban areas in Indonesia. PLoS One. 2023;18(7):
€0280087. https://doi.org/10.1371/journal.pone.0280087
PMid:37440559 PMCid:PMC10343063

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Angwenyi V, Aantjes C, Kajumi M, De Man J, Criel B,
Bunders-Aelen J. Patients experiences of self-management
and strategies for dealing with chronic conditions in rural
Malawi. PLoS One. 2018;13(7):e0199977. https://doi.org/
10.1371/journal.pone.0199977  PMid:29965990  PMCid:
PMC6028088

Nagenda MC, Crowley T. Contextual factors influencing
self-management of adolescents and youth living with HIV:
A cross-sectional survey in Lesotho. Int J Environ Res Public
Health. 2023;20(1):238. https://doi.org/10.3390/ijerph
20010238 PMid:36612559 PMCid:PMC9819797

Areri H, Marshall A, Harvey G. Factors influencing self-
management of adults living with HIV on antiretroviral
therapy in Northwest Ethiopia: A cross-sectional study.
BMC Infect Dis. 2020;20(1):879-88. https://doi.org/10.1186/
$12879-020-05618-y PMid:33228546 PMCid:PMC7686766
Wang H, Chen AC-C, Wan S, Chen H. Status and associated
factors of self-management in people living with HIV/AIDS
in liangshan area, China: A cross-sectional study. Patient
Prefer Adherence. 2019;13:863-70. https://doi.org/10.2147/
PPA.S203799 PMid:31213780 PMCid:PMC6538009
Jenerette CM, Murdaugh C. Testing the theory of self-care
management for sickle cell disease. Res Nurs Health.
2008;31(4):355-69. https://doi.org/10.1002/nur.20261
PMid:18247376

Dadi TL, Wiemers AMC, Tegene Y, Medhin G, Spigt M.
Experiences of people living with HIV in low- and middle-
income countries and their perspectives in self-
management: A meta-synthesis. AIDS Res Ther.
2024;21(1):7. https://doi.org/10.1186/512981-024-00595-7
PMid:38297363 PMCid:PMC10829476

Fauzi A, Anggraini N, Fatkhurohman N. Self-management:
A comprehensive approach to improve quality of life
among people living with HIV in Indonesia. Belitung Nurs J.
2021;7(5):395-401. https://doi.org/10.33546/bnj.1554 PMid:
37496503 PMCid:PMC10367977

Okoronkwo I. Assessing self care practices of people living
with AIDS attending antiretroviral clinic Kafanchan,
Kaduna State, Nigeria. J AIDS Clin Res. 2015;6(12):528.
https://doi.org/10.4172/2155-6113.1000528

Shrivastava SRBL, Shrivastava PS, Ramasamy J. Role of
self-care in management of diabetes mellitus. J Diabetes
Metab Disord. 2013;12(1):14. https://doi.org/10.1186/2251-
6581-12-14 PMid:23497559 PMCid:PMC3599009

Creber RMM, Maurer MS, Reading M, Hiraldo G, Hickey KT,
Iribarren S. Review and analysis of existing mobile phone
apps to support heart failure symptom monitoring and self-
care management using the mobile application rating scale
(MARS).  JMIR  Mhealth  Uhealth. 2016;4(2):e74.
https://doi.org/10.2196/mhealth.5882 PMid:27302310
PMCid:PMC4925936

Lee KS, Lennie TA, Dunbar SB, et al. The association
between regular symptom monitoring and self-care
management in patients with heart failure. J Cardiovasc
Nurs.  2015;30(2):145-51.  https://doi.org/10.1097/JCN.
0000000000000128 PMid:24434828 PMCid:PMC4098015
Athilingam P, Jenkins B. Mobile phone apps to support
heart failure self-care management: Integrative review.
JMIR Cardio. 2018;2(1):€10057. https://doi.org/10.2196/
10057 PMid:31758762 PMCid:PMC6834210


https://doi.org/10.20473/jn.v19i1.49958
https://doi.org/10.1186/s12961-023-01010-9
https://doi.org/10.1186/s12961-023-01010-9
https://doi.org/10.1080/09540121003759901
https://doi.org/10.4103/2249-4863.222014
https://doi.org/10.4103/2249-4863.222014
https://doi.org/10.3389/fpubh.2023.1133657
https://doi.org/10.3389/fpubh.2023.1133657
https://doi.org/10.1371/journal.pone.0135705
https://doi.org/10.1177/1055329002250958
https://doi.org/10.1177/1055329002250958
https://doi.org/10.51847/Cj6189cIbl
https://doi.org/10.51847/Cj6189cIbl
https://doi.org/10.1371/journal.pone.0232709
https://doi.org/10.1186/s12889-020-09717-y
https://doi.org/10.1186/s12889-020-09717-y
https://doi.org/10.1371/journal.pone.0280087
https://doi.org/10.1371/journal.pone.0199977
https://doi.org/10.1371/journal.pone.0199977
https://doi.org/10.3390/ijerph20010238
https://doi.org/10.3390/ijerph20010238
https://doi.org/10.1186/s12879-020-05618-y
https://doi.org/10.1186/s12879-020-05618-y
https://doi.org/10.2147/PPA.S203799
https://doi.org/10.2147/PPA.S203799
https://doi.org/10.1002/nur.20261
https://doi.org/10.1186/s12981-024-00595-7
https://doi.org/10.33546/bnj.1554
https://doi.org/10.4172/2155-6113.1000528
https://doi.org/10.1186/2251-6581-12-14
https://doi.org/10.1186/2251-6581-12-14
https://doi.org/10.2196/mhealth.5882
https://doi.org/10.1097/JCN.0000000000000128
https://doi.org/10.1097/JCN.0000000000000128
https://doi.org/10.2196/10057
https://doi.org/10.2196/10057

12/12

Nursalam et al. / ELECTRON J GEN MED, 2024;21(3):em588

45. Ahmadzadeh |, Abdekhoda M, Bejani M. Improving self-care

46.

47.

48.

49.

50.

management in patients with breast cancer through health
literacy promotion. Ethiop J Health Sci. 2021;31(1):85-90.
https://doi.org/10.4314/EJHS.V31I1.10 PMid:34158755
PMCid:PMC8188109

Sunol R, Gonzalez-Gonzalez Al, Valli C, et al. Self-
management interventions for adults living with obesity to
improve patient-relevant outcomes: An evidence map.
Patient Educ Couns. 2023;110:107647. https://doi.org/10.
1016/J.PEC.2023.107647 PMid:36739705 PMCid:
PMC10109091

Mohamed SS, Mohamed GS, Mohamed HA. Effect of Self-
care Management Program on Self-efficacy among Patients
with  Colostomy. Am J Nurs Res. 2017;5:191-9.
https://doi.org/10.12691/ajnr-5-5-5

Tanaya K, Jayakrishnan K, Tutor MS. Effect of brain gym
exercise on self-esteem, quality of life and symptoms
among schizophrenic patients. Int J Health Sci Res.
2018;8(3):173-9.

Zalavadiya G, Pandani R, Zalavadiya GD. Advancement in
gross motor and fine motor functions with quality of daily
activities through brain gym exercise in down syndrome
children: An interventional study. Scope. 2023;13(1):345-
53.

Galia K, Alvita W, Huda S. The effect of brain gym with the
level of stress on elders in Panti Sosial Lanjut Usia
Potroyudan  Jepara. J  Midpro.  2020;12(2):170.
https://doi.org/10.30736/md.v12i2.230

51.

52.

53.

54,

55.

Effendy E, Prasanty N, Utami N. The effects of brain gym on
quality of sleep, anxiety in elderly at nursing home care
case Medan. Open Access Maced J Med Sci. 2019;
7(16):2595-8.  https://doi.org/10.3889/0amjms.2019.397
PMid:31777612 PMCid:PMC6876816

Comm A, Andi P, Kusuma Dharma K, et al. The intervention
of brain gym in increasing the quality of life on the elderly.
Asian Comm Health Nurs Res. 2019;2019:28-28.
https://doi.org/10.29253/ACHNR.2019.12812

Cancela JM, Casal A, Sadnchez-Lastra MA, Ayan C. Brain gym
exercises versus standard exercises for institutionalised
older people with cognitive impairment: A randomised
controlled study. Asian J Gerontol Geriatr. 2020;15(2):74-
80. https://doi.org/10.12809/ajgg-2019-383-0a

Cancela JM, Vila Suarez MH, Vasconcelos J, Lima A, Ayan C.
Efficacy of brain gym training on the cognitive performance
and fitness level of active older adults: A preliminary study.
J Aging Phys Act. 2015;23(4):653-8. https://doi.org/10.1123/
japa.2014-0044 PMid:25642951

Varela S, Ayan C, Bidaurrazaga-Letona I, Diz JC, Dufiabeitia
I. The effect of brain gym on cognitive function in older
people: A systematic review and meta-analysis. Geriatr
Nurs (Minneap). 2023;53:175-80. https://doi.org/10.1016/J.
GERINURSE.2023.07.015 PMid:37540913


https://doi.org/10.4314/EJHS.V31I1.10
https://doi.org/10.1016/J.PEC.2023.107647
https://doi.org/10.1016/J.PEC.2023.107647
https://doi.org/10.12691/ajnr-5-5-5
https://doi.org/10.30736/md.v12i2.230
https://doi.org/10.3889/oamjms.2019.397
https://doi.org/10.29253/ACHNR.2019.12812
https://doi.org/10.12809/ajgg-2019-383-oa
https://doi.org/10.1123/japa.2014-0044
https://doi.org/10.1123/japa.2014-0044
https://doi.org/10.1016/J.GERINURSE.2023.07.015
https://doi.org/10.1016/J.GERINURSE.2023.07.015

	INTRODUCTION
	Aims

	METHODS
	Study Design
	Sampling & Recruitment
	Instrument
	Specific condition factors
	Physical & social environmental factors
	Individual & family factors
	Positive self-care management
	Adherence questionnaire
	Quality of life instrument

	Validity &Reliability Test
	Data Collecting
	Data Analysis
	Measurement model (outer model)
	Structural model (inner model)


	RESULTS
	Outer Model Evaluation
	Convergent validity test
	Discriminant validity test
	Composite reliability test

	Inner Model Evaluation
	Coefficient of determination (R2)
	Predictive relevance (Q2)
	Model fit
	Collinearity evaluation
	Hypothesis testing results on inner model

	Final Model (Fit Model)

	DISCUSSION
	Limitation
	Relevancy of This Research to Nursing Practice, Research, Education, & Policy

	CONCLUSIONS
	REFERENCES

