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ABSTRACT

Introduction: Family caregivers play a significant role in ensuring that people with mental disorders adhere to their
medication. However, these abilities are shaped by several factors. This study aimed to identify family, caregiver, patient,
nurse, and healthcare service factors associated with caregivers’ ability to support medication adherence among
relatives with mental disorders.

Methods: This cross-sectional study was conducted between February and June 2024 at seven community health
centers (Puskesmas) in Makassar, Indonesia. Purposive sampling was used to recruit 155 caregivers. Questionnaires
were validated prior to data collection. Bivariate associations were examined using the chi-square test, and factors
associated with caregivers’ ability to support medication adherence were analyzed using multivariate logistic
regression.

Results: The multivariate model was statistically significant (model x2 = 42.87, p < 0.001; Nagelkerke R2 = 0.32). In
bivariate analyses, the caregiver’s ability to support patients’ medication adherence was associated with family
functioning, caregiver factors (gender, stress, motivation, knowledge), patient factors (relapse frequency, severity level),
and nurse psychological factors. In the multivariate analysis, family economic status (AOR = 0.22, 95% CI = 0.07-0.69,
p = 0.010), family functioning (AOR = 2.58,95% CI = 1.19-5.58, p = 0.016), caregiver motivation (AOR = 0.29, 95% CI =
0.12-0.73, p = 0.008), and caregiver knowledge (AOR = 0.40, 95% CI = 0.16-0.96, p = 0.041) remained significantly
associated with caregiver ability to support medication adherence.

Conclusions: Significant associations were observed between family (economic status, functioning) and caregiver
(motivation, knowledge) factors and caregiver ability to support medication adherence. These results suggest that
family factors and caregiver psychosocial preparedness play critical roles in facilitating adherence-related caregiving
practices. Strengthening family functioning and caregiver motivation and knowledge may improve support for
medication adherence.
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Introduction influence how individuals perform daily activities and
Mental disorders are characterized by deficits in experience quality of life (QOL). The World Health
cognitive, psychomotor, and affective functioning, which Organization estimates that by 2024, approximately 970
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million individuals are living with mental disorders
worldwide (World Health Organization, 2024).
According to data released by the Indonesian Health
Survey, the Ministry of Health of Indonesia reported that
approximately 54 million people, or approximately 20%
of the population, were affected by mental disorders
(Indonesian Ministry of Health, 2023). With an
increasing number of individuals living with mental
disorders, families are becoming more involved in
caregiving roles, which often entail long-term care,
monitoring medication use, and providing psychosocial
support.

Social stigma, emotional crises, financial pressure,
lack of knowledge, insufficient support resources,
disruption of regular activities, interpersonal conflict,
and the possibility of physical and mental health
problems represent major challenges in providing
adequate family care (Akbari ez al., 2018; Aldiabat et al.,
2024). Several programs have been developed to support

family caregivers of individuals with mental disorders by
strengthening caregiving skills, offering emotional
support, and improving cognitive understanding of
mental illness. Such interventions include cognitive
behavioral therapy, psychodynamic therapy, and group
psychoeducational therapy, which primarily aim to
enhance caregivers’ preparedness and capacity to provide
care (Cheng et al., 2019; Kuhney et al., 2023). Although
these programs mainly target caregiver-related
outcomes, improvements in patient outcomes such as
reduced relapse rates, better medication adherence, and
increased self-controlare often expected to be indirect
benefits of enhanced caregiving. Nevertheless, despite
these efforts, key indicators of positive mental healthcare
outcomes in Indonesia have not yet been consistently
achieved (Indonesian Ministry of Health, 2023).
Pharmacological therapy is commonly used in the
management of mental disorders, particularly in
moderate-to-severe conditions, and is often combined
with psychosocial interventions. Medication adherence
plays an important role in optimizing treatment
effectiveness, reducing relapse risk, lowering
hospitalization rates, and improving the quality of life
and cognitive functioning (Velligan et al, 2017).
Conversely, nonadherence to prescribed treatment
increases the likelihood of relapse, reduces treatment
responsiveness, and may lead to severe outcomes,
including suicide and mortality (Chinarev and Malinina,
2025; Religioni et al., 2025). Previous studies have shown
that individuals with mental disorders who fail to adhere
to their medication regimens often experience poorer
clinical outcomes, such as persistent symptoms and
impaired daily functioning. Medication non-adherence is
influenced by multiple factors, including patients’
knowledge, awareness, attitudes, social support, clinical
condition, health system factors, and substance use
(Semahegn et al., 2020). Social support has been
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identified as a protective factor, with evidence from a
meta-analysis indicating that lack of social support
increases the risk of non-adherence (Guo et al., 2023).
These findings highlight the ongoing challenges of
medication adherence among people with mental
disorders, and underscore the important role of family
members as primary caregivers.

Family members represent the closest and most
stable support systems for individuals with mental
disorders. Family related influences, including family
functioning, emotional support, caregiving resources,
and caregiving environment, play an important role in
facilitating medication adherence (Rindayati, Nasir and
Rizal, 2021). Previous studies have identified several
factors  associated with adherence, including
psychological distress, medication side effects, social
stigma, neighborhood support, and family resources
(Dehbozorgi er al, 2022). Caregivers’ perceptions of
medication usefulness and treatment effectiveness also
influence therapeutic outcomes. Caregivers who hold
positive perceptions of medication tend to provide more
consistent support, which is associated with higher
treatment adherence, whereas negative perceptions may
reduce support and lead to poorer adherence (Kretchy et
al., 2021). Furthermore, caregiver self-efficacy, illness-
related factors, and stress have been reported to
negatively affect treatment compliance (El-Saifi, Moyle
and Jones, 2019). Collectively, these findings suggest that
the capacity of families to support treatment adherence
among individuals with mental disorders reflects a
complex interaction of psychosocial and environmental
factors.

Despite a growing body of evidence highlighting the
importance of these factors, previous studies have
primarily examined medication adherence by focusing on
patient-level outcomes or isolated determinants. Limited
attention has been given to the integrated influence of
family, caregiver, patient, nurse, and healthcare service
factors on caregivers’ ability to support medication
adherence. Evidence from our previous study, which
developed and tested a health coaching framework
grounded in the Friedman Family Assessment Model
(FFAM), a family nursing assessment framework, and the
Theory of Planned Behavior (TPB), demonstrated that
planned behavior and health coaching played a
mediating role in caregiving abilities (e.g., assistance
with daily living activities, socialization, symptom
management, and medication adherence) and factors
related to the patient, family, caregiver, nurse, and
healthcare service (Andriani et al., 2025). However, the
study did not specifically examine the direct
interdependence of these multilevel factors on caregivers’
ability to support medication adherence as a distinct
domain. Accordingly, caregivers’ ability to support
medication adherence should be viewed as an outcome
shaped by interactions across multiple levels including
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Figure 1. Conceptual Framework Based on Integration of the Friedman Family Assessment Model, the Theory of Planned Behavior, and the Health
Coaching
(Ajzen, 1991; Friedman, Bowden and Jones, 2010; Greif et al., 2022).
Conceptual Notes:
The framework illustrates the multilevel determinants of caregivers’ ability to support medication adherence. Family, caregiver, patient, nurse, and
healthcare service factors were examined as the associated determinants. The FFAM was used to contextualize family level determinants, the TPB-
informed motivational and cognitive determinants at the caregiver level, and coaching-related components informed relational support mechanisms
from nurses. Healthcare service components were positioned as contextual background factors within TPB. Integrated model-guided variable
selection and interpretation.

family dynamics, caregiver attributes, patient clinical
status, nursing support, and healthcare service readiness.

To address this gap, the present study applies a
multivariate approach to examine determinants across
multiple levels (family, caregiver, patient, nurse, and
healthcare service) while focusing specifically on
caregivers’ ability to support medication adherence as a
key caregiving process. The novelty of this study lies in its
integration of family systems and behavioral
perspectives, the use of a multivariate analytical model to
assess combined effects, and its contextual contribution
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from a low- and middle-income setting, where families
serve as the primary providers of mental health care.
This study was guided by established family and
behavioral theories to inform variable selection and
analytical strategies. Specifically, family determinants
were informed by FFAM, which conceptualizes families
as interdependent systems influencing health and
caregiving contexts, while caregiver-related behavioral
factors were aligned with TPB (Ajzen, 1991; Friedman,
Bowden and Jones, 2010). Thus, this study aimed to
identify the factors associated with caregivers’ ability to



support medication adherence among people with
mental disorders. Accordingly, FFAM and TPB were
employed to guide the selection and specification of the
family, caregiver, patient, nurse, and healthcare service
variables included in the empirical model (see Figure 1).

Materials and Methods
Study Design and Samples

This cross-sectional study examined predictor and
outcome variables. This cross-sectional study was based
on the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) Declaration (Field et
al., 2014). The final version of the STROBE checklist is
provided in Supplementary File 1. This study was

conducted at seven community health centers
(Puskesmas) in Makassar, Indonesia. Puskesmas is a
primary healthcare clinic run by the government to
provide mental health services.

This study presents a secondary analysis of a dataset
previously published by the authors (Andriani er al.,
2025). In a previous study, a health coaching model was
developed using partial least squares structural equation
modeling (PLS-SEM). The current analysis aimed to
identify factors associated with caregivers’ ability to
support medication adherence using multivariate logistic
regression, reflecting differences in research objectives,
outcome variables, and analytical approaches. No
overlapping results were reported between the two
studies.

Seven Puskesmas were purposively selected based on
the prevalence of people with mental disorders in their
catchment areas during 2023-2024, as reported by local
health authorities. A total of 155 family caregivers were
recruited from these seven Puskesmas. The number of
caregivers recruited from each center varied according to
the availability of eligible participants during the data
collection period. Purposive sampling was conducted at
the health center level to ensure the inclusion of
caregiving contexts with higher demands for mental
health services. The procedures for participant
recruitment and eligibility criteria are described in the
subsequent section.

The study population comprised family members
who provided care to community-dwelling patients with
mental disorders in Makassar, Indonesia. Participant
identification and recruitment were conducted in
collaboration with the mental health program
supervisors at the selected Puskesmas through outreach
records and home visits. Of the 350 caregivers initially
identified from the Puskesmas records, 200 were
screened for eligibility, and 155 met the inclusion criteria
and consented to participate. Data were collected
between February and June 2024. The sample adequacy
for multivariate logistic regression was evaluated using
statistical considerations, with the events-per-variable
(EPV) ratio exceeding the commonly cited threshold of

Jurnal Ners

10, indicating an adequate sample size to estimate
regression parameters with a reduced risk of overfitting
(Peduzzi et al., 1996; Vittinghoff and McCulloch, 2007;
Riley et al., 2020).

The inclusion criteria of the participants were defined
as follows: (a) being a primary family caregiver of a
person diagnosed with a mental disorder, defined as an
individual who provided primary and ongoing support
for daily care and medication management; (b) being
aged 18 years or older; (c) having complete and valid
contact information; and (d) being accessible for home
visits during the data collection period. Potential
participants were identified with the assistance of mental
health program supervisors at Puskesmas to facilitate
initial contact, while final eligibility screening and
recruitment were conducted by the research team.
Individuals with formal education in health-related
fields, such as medicine, nursing, midwifery, or
psychology, were excluded from the study. Because
patients were not the direct focus of the study, no specific
inclusion or exclusion criteria were applied.

The sampling method used in this study was a two-
phase approach. In the first phase, Puskesmas were
purposively selected based on predefined operational
criteria, including higher-documented mental health
caseloads, active implementation of community mental
health programs, availability of updated caregiver
records for outreach, and coordination with mental
health program supervisors to facilitate access to the
study population. In the second phase, purposive
sampling was used to recruit eligible family caregivers
from the selected Puskesmas as described in the
preceding sections.

Variables and Instruments

Some of the predictor variables of this study were: (2)
family factors, which comprise family economic status
and family functioning; (b) caregiver factors, such as age,
gender, education, stress, experience, motivation, and
knowledge; (c) patient factors, including age, gender,
duration of mental disorders, relapse frequency, and level
of severity; (d) nurse factors, including behavioral and
psychological factors; and (e) healthcare service factors,
including information, accessibility, and healthcare
facilities. Caregivers’ ability to support medication
adherence was the outcome variable.

The researchers developed structured, closed-ended
questionnaires that were adapted from a previous study
(Andriani ez al., 2025). Each questionnaire is described in
Supplementary File 2, including items, scoring

procedures, and classification methods.

Caregivers’ ability to support medication adherence
was the main outcome variable and was determined by a
nine-item structured questionnaire designed to assess
caregiver behavioral support in maintaining treatment
continuity among relatives with mental disorders. This
instrument measures the level of caregiver support
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behavior rather than the patients’ actual medication-
taking behavior. The questionnaire consisted of a single
dimension with two behavioral aspects: follow-up care
support (two items) and medication adherence support
(seven items). Each item was rated using a three-point
Likert scale (“not done” = 0; “sometimes done” = I;
“always done” = 2), resulting in total scores ranging from
0 to 18, with higher scores indicating greater caregiver
ability to support medication adherence. Scores were
classified into two categories: 013 were categorized as
low ability and 14-18 were categorized as high ability,
based on the cut-off values established in the previous
validation study (see Supplementary File 2). Example

items include “I accompany the patient to scheduled
health service follow-up visits” and “I assist the patientin
taking medication according to the prescribed dose and
frequency” (see Supplementary File 3).

Facial validity, expert panel review, and psychometric
testing were conducted through pilot testing, content
validity assessment, and reliability analysis (Sahir, 2021).
The outcome measure remained unchanged from that in
a previous study. Construct validity was examined using
Pearson product-moment correlation, and reliability was
assessed using Cronbach’s alpha. The correlation
coefficients ranged from 0.305 to 0.964, and the
Cronbach’s alpha values ranged from 0.636 to 0.974,
indicating adequate validity and reliability (see
Supplementary File 4). To minimize self-report and social

desirability bias, the questionnaire was completed
anonymously without identifying information in a non-
observed setting, and data collectors were trained and
not involved in the clinical care team.

Data Collection and Analysis

Data were gathered through home visits using
questionnaires administered to the selected Puskesmas
catchment areas. Mental health program supervisors
collaborated with the research team to facilitate contact
with caregivers. The questionnaires were administered
face-to-face by trained data collectors to ensure that all
items were read and clearly understood. Interviewers
explained each item using standardized procedures to
ensure consistent understanding across participants
with  different educational backgrounds. This
interviewer-administered approach helped to minimize
uncertainty during data collection and reduce
interviewer-related bias, thereby maintaining response
consistency (Hariati et al., 2020).

Univariate analysis was conducted using frequency
and percentage distributions to describe family,
caregiver, patient, nurse, healthcare service variables,
and caregiver abilities. A Chi-square test was used in the
bivariate stage to examine the associations between
predictor variables and outcome variables. A significant
association between the variables was defined as p <
0.05. variables with p < 0.25 in the bivariate analysis were
eligible for inclusion in the multivariate logistic
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regression model. A p < 0.25 threshold is commonly
recommended in logistic regression modeling to avoid
excluding potentially important independent variables
and confounders (Hosmer, Lemeshow and Sturdivant,
2013). This approach also supports the model parsimony
and stability, particularly in observational studies with
multiple predictors (Zhang, 2016).

Multivariate logistic regression was then performed
to identify the predictive factors associated with
caregivers’ ability to support medication adherence.
Adjusted odds ratios (AORs) and 95% confidence
intervals (CIs) were reported using a significance
threshold of P < 0.05. Model fit was assessed using the
Hosmer-Lemeshow  goodness-of-fit  test, and
multicollinearity among independent variables was
evaluated using Variance Inflation Factor (VIF) values,
with VIF < 5 indicating acceptable levels. Categorical
predictor variables were dummy-coded with predefined
reference categories, including family economic status
(sminimum city minimum wage [MCMW]), family
functioning (poor), caregiver gender (male), caregiver
stress (mild), caregiver motivation (low), caregiver
knowledge (inadequate), patient relapse frequency (1-3
times per year), patient severity level (mild), nurse
behavior factor (incapable), nurse psychological factor
(incapable), and healthcare facilities (not supportive). All
analyses were performed using IBM SPSS Statistics
version 25.0.

Ethical Considerations

Ethical approval was obtained from the Health
Research Ethics Committee, Faculty of Nursing,
Universitas Airlangga (Approval No. 3100-KEPK) on
February 26, 2024. All participants provided written
informed consent before participation.

Results

One hundred and fifty-five family caregivers met the
eligibility criteria, provided informed consent, and were
included in the final analysis. Table 1 presents the
demographic characteristics of the caregivers and
patients. The majority of caregivers were adults (47.7%),
females (63.9%), and senior high school graduates
(56.8%). The patients were predominantly adult (62.6%)
and male (61.3%).

Table 2 presents the distribution of the study
variables. Most families (82.6%) had an economic status
below the MCMW and the majority demonstrated good
family functioning (65.2%). Among caregiver-related
variables, 29.7% reported moderate stress levels and
54.2% had extensive caregiving experience. Most
caregivers were highly motivated (60.6%) and possessed
adequate knowledge (65.8%). Regarding patient-related
clinical characteristics, 54.2% had been ill for more than
10 years, 80.6% experienced one—three relapses per year,
and 60.6% presented with mild disorder severity.
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Table 1: Demographic characteristics of caregivers and patients (n = 155)
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Variables Indicators Category n Y%
Caregiver Age Adult 74 47.7
Middle-aged adult 48 31.0
Elderly 33 21.3
Gender Male 56 36.1
Female 99 63.9
Education level No formal education 5 3.2
Elementary school 11 7.1
Junior high school 27 17.4
Senior high school 88 56.8
Tertiary education 24 15.5
Patient Age Adult 97 62.6
Middle-aged adult 45 29.0
Elderly 13 8.4
Gender Male 95 61.3
Female 60 38.7
Table 2: Frequency and percentage distribution of variables (n=155)
Variables Indicators Category n Y%
Family factors Economic status <MCMW 128 82.6
>MCMW 27 17.4
Family functioning Poor 11 7.1
Moderate 43 27.7
Good 101 65.2
Caregiver factors Stress Mild 5 32
Moderate 46 29.7
Severe 104 67.1
Experience Limited 71 45.8
Extensive 84 54.2
Motivation Low 61 39.4
High 94 60.6
Knowledge Inadequate 53 342
Adequate 102 65.8
Patient factors Duration of mental disorders 1-3 years 18 11.6
4-6 years 20 12.9
7-10 years 33 21.3
>10 years 84 54.2
Relapse frequency 1-3 per year 125 80.6
4-5 per year 15 9.7
>5 per year 15 9.7
Severity level Mild 94 60.6
Moderate 38 245
Severe 23 14.8
Nurse factors Behavior Incapable 53 342
Capable 102 65.8
Psychological Incapable 59 38.1
Capable 96 61.9
Healthcare service factors Information Not supportive 22 14.2
Supportive 133 85.8
Accessibility Not supportive 38 24.5
Supportive 117 75.5
Healthcare facilities Not supportive 49 31.6
Supportive 106 68.4
Caregiver ability to support Medication adherence Low 76 49.0
mental disorder patients High 79 51.0

Note: MCMW= Minimum City Minimum Wage as defined by local government regulations

Regarding nurse-related variables, 65.8% of respondents
perceived nurses as behaviourally capable and 61.9% as
psychologically capable. With respect to healthcare
services, most caregivers perceived information
availability (85.8%), accessibility (75.5%), and facilities
(68.4%) as supportive. Overall, 51.0% of the caregivers
demonstrated a high ability to support medication
adherence.

Table 3 shows the bivariate associations between the
predictors and outcome variables. Factors significantly

associated with caregiver ability to support medication
adherence were family functioning (p < 0.001), caregiver
gender (p = 0.029), caregiver stress (p = 0.044), caregiver
motivation (p < 0.001), caregiver knowledge (p < 0.001),
relapse frequency (p = 0.009), severity level (p = 0.026),
and nurse psychological factors (p = 0.019). No
significant associations were observed for family
economic status, caregiver factors (age, education level,
caregiving experience), patient factors (age, gender,
illness duration), nurse behavior, and healthcare service
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Table 3: Bivariate analysis of factors associated with caregiver ability to support medication adherence among people with mental disorders (n=155)

Caregiver Ability to Support
Medication Adherence

. . 3 2 (o o
Variables Dimensions Category Low High %> (p-value)
n % n %
Family factors Economic status <MCMW 66 42.6 62 40
>MCMW 10 6.5 17 17 1.882 (0.170)
Family functioning Poor 10 6.5 1 1
Moderate 29 18.7 14 14 19.763 (<0.001)
Good 37 23.9 64 64
Caregiver factors Age Adult 35 22.6 39 25.2
Middle-aged adult 26 16.8 22 14.2 0.764 (0.682)
Elderly 15 9.7 18 11.6
Gender Male 34 21.9 22 14.2
Female 42 27.1 57 368 4.788 (0.029)
Education level No formal education 2 1.3 3 1.9
Elementary school 7 4.5 4 2.6
Junior high school 15 9.7 12 7.7 1.870 (0.760)
Senior high school 41 26.5 47 30.3
Tertiary education 11 7.1 13 8.4
Stress Mild 1 0.6 4 2.6
Moderate 17 11 29 18.7 6.259 (0.044)
Severe 58 37.4 46 29.7
Experience Limited 36 232 35 22.6
Extensive 40 25.8 44 284 0.147(0.702)
Motivation Low 44 28.4 17 11
High 3 206 6 40 214750000
Knowledge Inadequate 37 23.9 16 10.3
Adequate 39 2520 63 406 1015 (000D
Patient factors Age Adult 47 30.3 50 323
Middle-aged adult 22 14.2 23 14.8 0.134 (0.935)
Elderly 7 4.5 6 3.9
Gender Male 45 29 50 323
Female 31 20 29 18.7 0.272 (0.602)
Duration of mental 1-3 years 12 7.7 6 39
disorders 4-6 years 9 5.8 11 7.1
7-10 years 16 10.3 17 11 2.602 (0.457)
>10 years 39 25.2 45 29
Relapse frequency 1-3 per year 54 34.8 71 45.8
4-5 per year 12 7.7 3 1.9 9.324 (0.009)
>5 per year 10 6.5 5 32
Severity level Mild 40 25.8 54 34.8
Moderate 19 12.3 19 12.3 7.291 (0.026)
Severe 17 11 6 3.9
Nurse factors Behavior Incapable 31 20 22 14.2
Capable 45 29 57 36.8 2.883 (0.090)
Psychological Incapable 36 23.2 23 14.8
Capable 40 25.8 56  36.1 5475 (0.019)
Healthcare service Information Not supportive 12 7.7 10 6.5
factors Supportive 64 41.3 69 445 0.312(0.577)
Accessibility Not supportive 20 12.9 18 11.6
Supportive 56 36.1 61 39.4 0.261 (0.609)
Healthcare facilities Not supportive 29 18.7 20 12.9
Supportive 47 30.3 59 381 2.955(0.086)

Note: *y2 = chi-square test; p <0.05.

MCMW= Minimum City Minimum Wage as defined by local government regulations

factors (information, accessibility, and healthcare
facilities).

Table 4 summarizes the multicollinearity diagnostics.
Variance Inflation Factor (VIF) values ranged from 1.148
to 1.880, indicating the absence of significant
multicollinearity among the predictor variables. The
overall model demonstrated good statistical significance
(Model x2 = 42.87, p < 0.001), with moderate explanatory
power (Nagelkerke R2 = 0.32). The Hosmer—Lemeshow
goodness-of-fit test further indicated an adequate model
fit (p = 0.450).
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Table 5 displays the adjusted associations between
the predictors and caregivers’ ability to support
medication adherence. Four variables remained
significantin the adjusted model: family economic status,
family functioning, caregiver motivation, and caregiver
knowledge. Caregivers from households with a low
economic status (below the MCMW) had lower odds of
supporting medication adherence (AOR = 0.22,95% CI =
0.07-0.69, p = 0.010). Caregivers from families with good
functioning were more likely to support medication

adherence than those from families with poor or



Tabel 4: Variance Inflation Factor (VIF) of predictor variables in the multivariate logistic regression model
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Variables Dimensions VIF

Family factors Economic status 1.185
Family functioning 1.565

Caregiver factors Age 1.346
Gender 1.196

Education level 1.420

Stress 1.808

Experience 1.148

Motivation 1.472

Knowledge 1.286

Patient factors Age 1.221
Gender 1.174

Duration of mental disorders 1.213

Relapse frequency 1.347

Severity level 1.880

Nurse factors Behavior 1.452
Psychological 1.329

Healthcare service factors Information 1.175
Accessibility 1.196

Healthcare facilities 1.776

Note:

VIF <5 indicates no significant multicollinearity among predictor variables

Model y*>=42.87, p < 0.001; Nagelkerke R? = 0.32

Tabel 5: Binary logistic regression analysis of factors associated with caregivers’ ability to support medication adherence among people with mental

disorders
Variables B SE Adjusted OR p-value

Family economic status (SMCMW) -1.54 0.59 0.22 (0.07-0.69) 0.010
Family functioning (poor) 0.95 0.39 2.58 (1.19-5.58) 0.016
Caregiver gender (male) 0.43 0.45 1.53 (0.64-3.68) 0.338
Caregiver stress (mild) -0.82 1.25 0.44 (0.04-5.13) 0.512
Caregiver motivation (low) -1.23 0.47 0.29 (0.12-0.73) 0.008
Caregiver knowledge (inadequate) -0.92 0.45 0.40 (0.16-0.96) 0.041
Patient relapse frequency (1-3 times per year) 0.59 0.84 1.80(0.35-9.27) 0.485
Patient severity level (mild) 0.20 0.77 1.23 (0.27-5.57) 0.792
Nurse behavior factor (incapable) 0.84 0.50 2.32(0.88-6.12) 0.089
Nurse psychological factor (incapable) 0.61 0.48 1.84 (0.72-4.74) 0.206
Healthcare facilities (not supportive) 0.33 0.52 1.40 (0.50-3.89) 0.523

Notes:

Statistical significance: p < 0.05

B: regression coefficient; SE: Standard Error; OR: Odds Ratio; CI: Confidence Interval; MCMW: Makassar City Minimum Wage

moderate functioning (AOR = 2.58, 95% CI = 1.19-5.58, p
= 0.016). Higher caregiver motivation (AOR = 0.29, 95%
Cl = 0.12-0.73, p = 0.008) and adequate caregiver
knowledge (AOR = 0.40, 95% CI = 0.16-0.96, p = 0.041)
were also significantly associated with the caregiver
ability to support medication adherence.

Discussions

This study examined factors associated with
caregivers’ ability to support medication adherence
among people with mental disorders using an integrated
framework based on FFAM and TPB alongside health
coaching principles. Bivariate analyses identified
significant associations across family, caregiver, patient,
and nurse-related variables, whereas multivariate
analysis highlighted key determinants at the family and
caregiver levels.

In line with the FFAM approach, a substantial
association was observed between family functioning
and adherence to support. Caregivers from well-
functioning families reported higher levels of adherence
support than did those from moderately or poorly

functioning families. FFAM conceptualizes the family as
an interdependent system in which communication,
roles, and affective processes shape adaptive functioning
(Friedman, Bowden and Jones, 2010). Similarly, previous
literature indicates that cohesive and supportively
organized families tend to be more actively involved in
caregiving and treatment participation (Rotheram-Borus
et al., 2017; Oltean et al., 2020; Cameron et al., 2024). In
contrast, limited family support, constrained resources,
and negative perceptions of treatment have been
identified as barriers to adherence to medication (Tan et
al., 2022; Amini, Jalali and Jalali, 2023). In contrast,
limited family support, constrained resources, and
negative perceptions of treatment have been identified as
barriers to adherence to medication (Chai et al., 2021).
Caregiver factors associated with adherence support
included gender, stress, motivation, and knowledge.
Adherence support was more pronounced among female
caregivers, which is consistent with evidence of stronger
emotional engagement and greater participation in
caregiving roles among women (Rexhaj et al., 2023).
Adherence support was negatively associated with higher
levels of caregiver stress, indicating that stress may
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impair motivation, emotional regulation, and coping
capacity within caregiving roles (Cornelius et al., 2017;
Rady, Mouloukheya and Gamal, 2021). Conversely,
greater caregiver motivation and knowledge were
positively associated with adherence support, which is
consistent with findings that informed and motivated
caregivers tend to be more actively engaged in treatment
processes (Siddiqui and Khalid, 2019; Kizilirmak, Ertem
and Kiligaslan, 2023; Tahghighi et al, 2023). These
findings are consistent with the Theory, which

emphasizes the role of attitudes, motivation, and
perceived control in shaping behavioral intentions
(Ajzen, 2020).

The frequency of relapse and severity of the disorder
were significant patient-related factors associated with
adherence support. Caregivers who managed patients
with milder symptoms and fewer relapses had higher
levels of adherence support. Previous research has
indicated that recurrent relapses and severe symptoms
increase caregiver burden and reduce consistent
engagement in care (Litzelman et al., 2023; Ramani et al.,
2024). Structured behavioral and coaching-based
interventions have been reported to help address these
challenges by enhancing caregiver engagement(Harris,
Bourke-Taylor and Leo, 2022).

Psychological support, rather than behavioral
competence, was associated with adherence support.
Caregivers’ confidence and self-efficacy may be
reinforced through empathic communication, emotional
support, and informational guidance (Imanigoghary et
al., 2017; Purba, Suttharangsee and Chaowalit, 2017,
Seyedrasooli et al., 2020). These findings are consistent
with health coaching concepts that focus on
motivational, informational, and emotional elements in
supporting behavior change (Bozer and Jones, 2018;
Zhang and Zhang, 2020).

Adherence support was not significantly associated
with healthcare service factors such as information
availability, accessibility, and facility adequacy. This
implies that structural resources may not exert sufficient
influence on caregiver engagement unless they are
supported by relational and motivational factors (Barr
and Tsai, 2021; Rahayu, Mubin and Suerni, 2023).
Previous literature also suggests that long-term
adherence may not be achieved through access alone
without sustained relational support (Chai ez al., 2021;
Deng et al., 2022). Recent findings from guided digital
interventions further emphasize the importance of
coaching relationships for maintaining engagement
(Bernstein et al., 2024).

In multivariate analysis, family economic status,
family functioning, caregiver motivation, and caregiver
knowledge were found to be significantly associated with
adherence support. These results indicate the interaction
between family level factors (FFAM) and motivational
and cognitive elements (TPB). Although these
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associations are consistent with the theoretical
framework, they should be interpreted as being
associational rather than causal.

The implications of these findings are related to
community mental health nursing practices. Long-term
medication adherence may be supported by
interventions that reinforce family functioning and
increase caregivers’ motivation and illness-related
knowledge. Psychological support and structured
communication processes may also help nurses foster
caregiver motivation and self-efficacy, consistent with
health coaching principles. These implications remain
exploratory and require further confirmation using
prospective or experimental research designs.

This study has several limitations. The cross-sectional
design did not allow causal inference, and the observed
associations should be interpreted with caution. Self-
reported information may be prone to recall and social
desirability bias. The selection of Puskesmas with higher
mental health caseloads may limit the generalizability to
other settings with different service coverage and
sociodemographic characteristics. Unexplained variance
may also be attributable to unmeasured psychosocial
factors such as stigma or broader social support. Finally,
although the conceptual framework was grounded in
family and behavioral perspectives, it did not assess a
formal health coaching intervention; therefore, the
findings reflect associational patterns rather than
intervention effects.

Conclusion

A significant association was found between family
economic status, family functioning, caregiver
motivation, and caregiver knowledge in supporting
medication adherence. These results indicate that family
dynamics and psychosocial preparedness may play a
more prominent role in adherence-related caregiving
behaviors than demographic or structural factors do.
Integrating the perspectives of FFAM, TPB, and health
coaching may help contextualize how structural,
motivational, and informational factors shape caregiver
engagementin medication support. Strengthening family
functioning and caregivers’ psychosocial resources may
be beneficial for future programs aimed at enhancing
adherence to support. Further research, including
longitudinal or interventional designs, is needed to clarify
potential causal pathways and implications for patient-
level adherence outcomes.

Acknowledgments

Acknowledgments removed for blinded review.

Funding source

This research received no funding.



Availability of data and materials

Upon reasonable request, the corresponding author
will provide the datasets generated and/or analyzed
during the present study.

Authors’ contributions

Research design, study conception, and preliminary
manuscript: AA, AY, RF, EE, SH, and NM. Collection,
analysis, and interpretation of data: AA, AY, RF, M]JB, DSA,
and SH. Manuscript revision: AA, AY, RF, EE, SH, NM, and
KSK. Final editing: AA, AY, RF, MJB, DSA, NM, and KSK. All
authors approved the submission of the final version of
the manuscript.

Declaration of Interest

The authors declare no conflicts of interest

References

Ajzen, 1. (1991) The Theory of Planned Behavior, Organizational Behavior
and Human Decision Process. England: University of Massachusetss,
Academic Press.

Ajzen, 1. (2020) ‘The theory of planned behavior: Frequently asked
questions’, Human Behavior and Emerging Technologies, 2(4), pp.
314-324. doi: 10.1002/HBE2.195.

Akbari, M. et al. (2018) ‘Challenges of Family Caregivers of Patients with
Mental Disorders in Iran: A Narrative Review’, Iranian Journal of
Nursing and Midwifery Research. Wolters Kluwer Medknow
Publications, pp. 329-337. doi: 10.4103/ijjnmr.JJNMR_122_17.

Aldiabat, K. M. et al. (2024) ‘Patient in health scale validation and self-
management among Omani patients with mental health
problems’, Journal of Holistic Nursing Science, 11(1), pp. 3-12. doi:
10.31603/NURSING.V1111.10357.

Amini, S., Jalali, A. and Jalali, R. (2023) ‘Perceived social support and
family members of patients with mental disorders: A mixed method
study’, Frontiers in public health, 11 doi:
10.3389/FPUBH.2023.1093282.

Andriani, A. et al. (2025) ‘Development of a health coaching model to
improve caregivers’ ability to care for patients with mental
disorders’,  Jurnal  Ners, 20(3), pp. 309-321. doi:
10.20473/JN.V2013.72926.

Barr, J. A. and Tsai, L. P. (2021) ‘Health coaching provided by registered
nurses described: a systematic review and narrative synthesis’,
BMC Nursing, 20(1), pp. 1-18. doi: 10.1186/S12912-021-00594-
3/TABLES/4.

Bernstein, E. E. ef al. (2024) ‘The use of coaching in smartphone app-
based cognitive behavioral therapy for body dysmorphic disorder’,
Internet Interventions, 36, p. 100743. doi:
10.1016/].INVENT.2024.100743.

Bozer, G. and Jones, R. J. (2018) ‘Understanding the factors that
determine workplace coaching effectiveness: a systematic
literature review’, European Journal of Work and Organizational
Psychology, 27(3), pp- 342-361. doi:
10.1080/1359432X.2018.1446946.

Cameron, S. L. A. et al. (2024) ‘Who Cares? Service Users’ Opinions and
Opportunities for Family Involvement in Mental Health Care’,
International Journal of Mental Health Nursing, 33(6), pp. 2203-2214.
doi: 10.1111/INM.13372.

Chai, X. et al. (2021) ‘Barriers to Medication Adherence for Rural Patients
with Mental Disorders in Eastern China: A Qualitative Study’, BMC
Psychiatry, 21(1). doi: 10.1186/s12888-021-03144-y.

Cheng, S. T. et al. (2019) ‘Psychological Interventions for Dementia
Caregivers: What We Have Achieved, What We Have Learned’,
Current Psychiatry Reports, 21(7), pp. 1-12. doi: 10.1007/S11920-019-
1045-9/TABLES/1.

Chinarev, V. A. and Malinina, E. V. (2025) ‘The importance of adherence
to treatment in the recovery potential of patients with severe forms
of schizophrenia’, Vestnik nevrologii, psihiatrii i nejrohirurgii (Bulletin

Jurnal Ners

of Neurology, Psychiatry and Neurosurgery), (5), pp. 640—651. doi:
10.33920/MED-01-2505-09.

Cornelius, T. et al. (2017) ‘Treatment motivation among caregivers and
adolescents with substance use disorders’, Journal of Substance
Abuse Treatment, 75, pp. 10-16. doi: 10.1016/].JSAT.2017.01.003.

Dehbozorgi, R. et al. (2022) ‘Barriers to family involvement in the care of
patients with chronic mental illnesses: A qualitative study’,
Frontiers in Psychiatry, 13, p- 995863. doi:
10.3389/FPSYT.2022.995863/FULL.

Deng, M. et al. (2022) ‘Factors influencing medication adherence among
patients with severe mental disorders from the perspective of
mental health professionals’, BMC Psychiatry, 22(1), pp. 1-11. doi:
10.1186/S12888-021-03681-6/TABLES/3.

El-Saifi, N., Moyle, W. and Jones, C. (2019) ‘Family caregivers’
perspectives on medication adherence challenges in older people
with dementia: a qualitative study’, Aging & Mental Health, 23(10),
Pp- 1333-1339. doi: 10.1080/13607863.2018.1496226.

Field, N. et al. (2014) ‘Strengthening the Reporting of Molecular
Epidemiology for Infectious Diseases (STROME-ID): An extension
of the STROBE statement’, The Lancet Infectious Diseases, 14(4), pp-
341-352. doi: 10.1016/S1473-3099(13) 70324-4.

Friedman, M. M., Bowden, V. R. and Jones, E. G. (2010) Buku Ajar
Keperawatan Keluarga. 5th edn. Edited by A. Y. S. Hamid. Indonesia:
EGC.

Guo, ]. et al. (2023) ‘Influencing factors of medication adherence in
schizophrenic patients: a meta-analysis’, Schizophrenia 2023 9:1,
9(1), pp. 1-8. doi: 10.1038/s41537-023-00356-x.

Hariati, S. et al. (2020) ‘Translation, Adaptation and Psychometric
Validation of the Indonesian Version of the Readiness for Hospital
Discharge Scale for Parents of Low-Birth-Weight Infants’, Journal of
Pediatric Nursing, 54, pp- €97—el04. doi:
10.1016/].PEDN.2020.05.010.

Harris, V., Bourke-Taylor, H. M. and Leo, M. (2022) ‘Healthy Mothers
Healthy Families, Health Promoting Activity Coaching for mothers
of children with a disability: Exploring mothers’ perspectives of
programme feasibility’, Australian Occupational Therapy Journal,
69(6), pp- 662—675. doi: 10.1111/1440-1630.12814.

Hosmer, D. W., Lemeshow, S. and Sturdivant, R. X. (2013) Applied
Logistic Regression. 3rd edn. Hoboken: WILEY.

Imanigoghary, Z. et al. (2017) ‘The Role of Nurses in Coping Process of
Family Caregivers of Vegetative Patients: A Qualitative Study’,
International Journal of Community Based Nursing and Midwifery,
5(1), p- 70. Available at:
https://pme.ncbi.nlm.nih.gov/articles/PMC5219567/ (Accessed: 15
February 2025).

Indonesian Ministry of Health (2023) Riset Kesehatan Dasar. Available at:
https://drive.google.com/file/d/1Vpf3ntFMm3A78S8Xlan2MHxbQ
hqyMV5i/view (Accessed: 6 September 2023).

Kizilirmak, B., Ertem, M. and Kilicaslan, E. E. (2023) ‘Being a caregiver
in the management of chronic mental illness: A phenomenological
qualitative research’, Journal of Human Sciences, 20(1), pp. 16-25.
doi: 10.14687/jhs.v20i1.6317.

Kretchy, I. A. et al. (2021) ‘Psychotropic medicine beliefs, side effects and
adherence in schizophrenia: a patient—caregiver dyad perspective’,
International Journal of Clinical Pharmacy, 43(5), pp. 1370-1380. doi:
10.1007/S11096-021-01264-9/TABLES/5.

Kuhney, F. S. et al. (2023) ‘Family-Based Psychosocial Interventions for
Severe Mental Illness: Social Barriers and Policy Implications’, 10(1),
Pp- 59-67. doi: 10.1177/23727322221128251.

Litzelman, K. et al. (2023) ‘Predictors of psychoneurological symptoms
in cancer caregivers over time: Role of caregiving burden, stress,
and patient symptoms’, Supportive care in cancer: official journal of
the Multinational Association of Supportive Care in Cancer, 31(5). doi:
10.1007/800520-023-07741-3.

Oltean, I. I. ez al. (2020) ‘Child Mental Illness and Mental Health Service
Use: Role of Family Functioning (Family Functioning and Child
Mental Health)’, Journal of Child and Family Studies, 29(9), pp. 2602—
2613. doi: 10.1007/S10826-020-01784-4/TABLES/6.

Peduzzi, P. et al. (1996) ‘A simulation study of the number of events per
variable in logistic regression analysis’, Journal of Clinical
Epidemiology, 49(12), pp. 1373-1379. doi: 10.1016/S0895-
4356(96)00236-3.

Purba, J. M., Suttharangsee, W. and Chaowalit, A. (2017) ‘Effectiveness
of a coaching program for family caregivers of persons with
schizophrenia: A randomized controlled trial’, Walailak Journal of
Science and Technology, 14(1), pp. 11-24. Available at:
https://wijst.wu.ac.th/index.php/wjst/article/view/2091
(Accessed: 18 January 2023).

Rady, A., Mouloukheya, T. and Gamal, E. (2021) ‘Posttraumatic Stress
Symptoms, Quality of Life, and Stress Burden in Caregivers of
Patients with Severe Mental Illness: An Underestimated Health

hitp:/ /e-journal.unair.ac.id/ JNERS 85



Andriani, Yusuf , Fitryasari, Basrah, Arsyad, Hariati, Erfina, Nurmaulid, and Kadar (2026)

Concern’, Frontiers in Psychiatry, 12, p. 623499. doi:
10.3389/FPSYT.2021.623499/BIBTEX.

Rahayu, D. A, Mubin, M. F. and Suerni, T. (2023) ‘Pemberdayaan
Caregiver Primer pada ODGJ] Pasca Pasung Melalui Penerapan
Psikoedukasi Keluarga di DSS] Banyuroto’, Jurnal Inovasi dan
Pengabdian  Masyarakat Indonesia, 2(3), pp. 32-35. doi:
10.26714/JIPMLV2I3.141.

Ramani, A. et al. (2024) ‘What Family Determinants Are Associated with
the Duration of Hallucinatory Disorders in the City of Surabaya,
East Java, Indonesia?’, Malaysian Journal of Medicine and Health
Sciences, 20(4), pp. 22—26. doi: 10.47836/mjmhs.20.59.4.

Religioni, U. ez al. (2025) ‘Enhancing Therapy Adherence: Impact on
Clinical Outcomes, Healthcare Costs, and Patient Quality of Life’,
Medicina 2025, Vol. 61, Page 153, 61(1), p. 153. doi:
10.3390/MEDICINA61010153.

Rexhaj, S. et al. (2023) ‘Women involvement in the informal caregiving
field: A perspective review’, Frontiers in Psychiatry, 14, p. 1113587. doi:
10.3389/FPSYT.2023.1113587/BIBTEX.

Riley, R. D. et al. (2020) ‘Calculating the sample size required for
developing a clinical prediction model’, BMJ, 368. doi:
10.1136/BM].M441.

Rindayati, R., Nasir, A. and Rizal, C. (2021) ‘The Relationship of Family
Roles to Medication Adherence in Schizophrenia Patients’, Journal
of  Vocational — Nursing, 2(2), pPp- 113-118. doi:
10.20473/JOVIN.V212.30137.

Rotheram-Borus, M. J. et al. (2017) ‘Family Coaching as a delivery
modality for evidence-based prevention programs’, Clinical Child
Psychology ~ and  Psychiatry, 23(1), pp. 96-109. doi:
10.1177/1359104517721958.

Sahir, S. H. (2021) Metodologi Penelitian. Edited by T. Koryati. Jogjakarta:
KBM Indonesia.

Semahegn, A. et al. (2020) ‘Psychotropic medication non-adherence and
its associated factors among patients with major psychiatric
disorders: a systematic review and meta-analysis’, Systematic
reviews, 9(1). doi: 10.1186/S13643-020-1274-3.

86 P-ISSN: 1858-3598 o E-ISSN: 2502-5791

Seyedrasooli, A. et al. (2020) ‘The effect of the supportive program on
the anxiety of mothers of infants with gastrointestinal anomalies’,
Nursing  Practice  Today, 7(2), pp. 106-113.  doi:
10.18502/NPT.V712.2732.

Siddiqui, S. and Khalid, J. (2019) ‘Determining the caregivers’ burden in
caregivers of patients with mental illness’, Pakistan Journal of
Medical Sciences, 35(5), p. 1329. doi: 10.12669/PJMS.35.5.720.

Tahghighi, H. et al. (2023) ‘The effect of comprehensive individual
motivational-educational program on medication adherence in
elderly patients with bipolar disorders: An experimental study’,
Journal of Education and Health Promotion, 12(1), p. 70. doi:
10.4103/JEHP.JEHP_1109_22.

Tan, J. H. P. e al. (2022) ‘The association between family dysfunction
and admission to an acute mental health inpatient unit: a
prospective study’, Irish Journal of Psychological Medicine, 39(4), pp-
340-350. doi: 10.1017/IPM.2019.41.

Velligan, D. L et al. (2017) ‘Why do psychiatric patients stop
antipsychotic medication? A systematic review of reasons for
nonadherence to medication in patients with serious mental
illness’, Patient preference and adherence, 11, pp. 449-468. doi:
10.2147/PPA.S124658.

Vittinghoff, E. and McCulloch, C. E. (2007) ‘Relaxing the Rule of Ten
Events per Variable in Logistic and Cox Regression’, American
Journal — of  Epidemiology, 165(6), pp. 710-718. doi:
10.1093/AJE/KWKO052.

World Health Organization (2024) ‘Mental disorders’. Available at:
https://www.who.int/news-room/fact-sheets/detail/mental-
disorders (Accessed: 6 September 2024).

Zhang, X. and Zhang, X. (2020) ‘The Relationship of Coaching
Leadership and Innovation Behavior: Dual Mediation Model for
Individuals and Teams across Levels’, Open Journal of Leadership,
9(1), pp. 70-83. doi: 10.4236/0JL.2020.91005.

Zhang, Z. (2016) ‘Model building strategy for logistic regression:
purposeful selection’, Annals of Translational Medicine, 4(6), p. 111.
doi: 10.21037/ATM.2016.02.15.

How to cite this article: Andriani, A., Yusuf, A., Fitryasari, R.,
Basrah, M. J., Arsyad, D. S., Hariati, S., Erfina, S., Nurmaulid,
N., and Kadar, K. S. (2026) ‘Factors Associated with Caregiver
Ability to Support Medication Adherence among People with
Mental Disorders: A Multivariate Cross-Sectional Study’, Jurnal
Ners, 21(1), pp- 76-86. doi:
http://dx.doi.org/10.20473/jn.v21i1.80610



http://dx.doi.org/10.20473/jn.v21i1.80610

