
R E S E A R C H Open Access

© The Author(s) 2026. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​
v​e​c​​o​m​m​​o​n​s​.​​o​r​​g​/​l​​i​c​e​​n​s​e​s​​/​b​​y​-​n​c​-​n​d​/​4​.​0​/.

Nasreen et al. BMC Geriatrics          (2026) 26:307 
https://doi.org/10.1186/s12877-026-07066-w

BMC Geriatrics

*Correspondence:
Syarifah Amirah binti Syed Ahmad
syarifah.amirah@live.iium.edu.my

Full list of author information is available at the end of the article

Abstract
Background  Family caregiver (FC) of persons with dementia (PWD) are increasingly affected by mental and physical 
health which leads to poor quality of life (QoL). Telephone-based interventions offer flexible solution to support 
caregivers of PWD but the effectiveness needs further evaluation. This study aimed to assess the effectiveness of a 
telephone-based intervention in improving QoL among FC of PWD and to examine the role of caregiver burden as a 
mediating factor.

Methods  A randomized control trial study was conducted involving 121 FCs, divided into intervention (n = 60) and 
control (n = 61) groups. The intervention group received a 10-week intervention by the healthcare professionals 
via telephone. QoL were measured using the validated Malay version of Control, Autonomy, Self-Realization and 
Pleasure (CASP-19) at baseline (T0) and endline (T1). Intention-to-treat (ITT) analysis was performed to determine 
the independent effect of the intervention on QoL, and mediation analysis was conducted using the multiple linear 
regression and bootstrap analysis.

Results  Participants in the intervention group showed a statistically significant improvement in QoL (β = 5.00, 95% 
CI 2.21–7.78, p = 0.001). Mediation analysis revealed that caregiver burden mediated the relationship between the 
telephone-based intervention and QoL. Additionally, reduction of caregiver burden was observed to mediate the 
relationship between telephone-based intervention and reduced anxiety symptoms.

Conclusion  Telephone-based intervention was effective in improving the QoL among FCs of PWD. The findings 
also suggest that caregiver burden plays a mediating role in this process, underscoring the need for policymakers to 
integrate burden-reduction training into future programs.

Trial registration  ISRCTN14565552.
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Background
According to the World Health Organization (WHO), 
approximately 55 million people are living with demen-
tia, a number that is projected triple to 139 million by 
2050 [1]. In Asian countries, the prevalence of per-
sons with dementia (PWD) above 65 years old reported 
ranging from 4 to 8% [2–4]. As Malaysia is projected to 
become an aging nation by 2030, with an estimated 15.3% 
of population aged 60 years and above, the number of 
PWD is predicted to increase by 312%. Of these persons, 
an estimated 8–11% will require 24-hour care and full 
dependency [5]. These raises concerns not only about the 
quality of life (QoL) of PWD and their daily functioning 
but may create substantial emotional and psychological 
strain on family caregiver (FC) particularly those in pri-
mary caregiving roles.

Numerous studies have found that FCs to PWD often 
face a range of caregiving related stressors including 
emotional distress [6], burden [7], social stigma [8], feel-
ings of helplessness [9], and caregiver burnout [10]. This 
prolonged exposure to distress may result in clinically 
significant anxiety which affects their overall well-being 
and quality of life [11–13]. In a local Malaysian study, 
Nasreen et al. [14] reported prevalence of caregiver bur-
den among FCs of PWD to be 69.4%, depressive symp-
toms to be 32.2% and anxiety symptoms 32.2%. Kai et 
al. [15] emphasise that FCs’ QoL is a critical dimension 
representing how individuals perceive their life circum-
stances. Furthermore, studies in Malaysia indicate that 
the QoL of older adults is strongly influenced by social 
dimensions, particularly relationships with spouses, sib-
lings, and adult children [16–18].

Despite increasing awareness of mental health issues 
in Malaysia, particularly following the COVID-19 pan-
demic, interventions have largely focused on PWD 
[19–23], while the mental health needs of their FCs have 
received insufficient attention. Although several support 
services for the FCs are available, such as focus group dis-
cussion [24, 25] and online education [26, 27], their effec-
tiveness may be hindered by challenges such as logistical 
constraints, limited accessibility or unstable internet con-
nections [28, 29] particularly in underserved areas. As a 
result, telephone-based intervention emerged as a poten-
tial approach to overcome these challenges [30, 31].

In some countries such as USA, Germany and Hong 
Kong [32–34], telephone-based interventions were found 
to effectively improve FC’s well-being. Unfortunately, its 
role in supporting FCs of PWD remains limited, both in 
terms of availability and empirical validation especially in 
low- and middle-income countries in Asia. Additionally, 
research indicates that FCs’ poor QoL, caregiver burden 
and anxiety often co-exist and influence one another [35, 
36]. However, the pathways of the effect of an interven-
tion on outcome variables is unclear [14, 34]. Therefore, 

the primary objective of this study was to measure the 
effectiveness of telephone-based intervention on improv-
ing QoL among FCs of PWD. The secondary objective 
aimed to analyze the mediating role of caregiver burden 
on the association between intervention and QoL as well 
as between intervention and anxiety symptoms.

Methods
Study design and setting
This was a randomized controlled trial (RCT) carried out 
among FCs of PWD. Participants were recruited from 
the list of PWD from the psychiatry and memory clinics 
of Sultan Ahmad Shah Medical Centre (SASMEC), and 
Hospital Tengku Ampuan Afzan (HTAA), Kuantan, Pah-
ang, and the geriatric clinic at the University Kebangsaan 
Malaysia Medical Centre (UKMMC), Kuala Lumpur.

Participants
Participants were eligible for recruitment if they were 
primary FCs of a person who was diagnosed with demen-
tia at any stage, aged 18 years and above, had been pro-
viding care for at least 4  h/day for > 6 months, lived in 
the same household as the PWD, had access to a tele-
phone, were able to read and understand Malay. FCs who 
reported having major acute medical illness or hearing-
impairment were excluded from the study.

The sample size was estimated based on the main vari-
ables of interest according to the original study [14]. The 
sample size calculation was performed with an assumed 
current improvement rate of 30% in caregivers’ burden 
and depressive symptoms, an expected net improvement 
of 25–30% with the intervention [37], a significant level 
of α = 0.05, and power of 0.80, resulting in a required 
sample size of 100 participants. Accounting for an antici-
pated 20% dropout rate, the final estimated sample size 
was 120 participants. With a sample size of 120, signifi-
cance level of < 0.05, and median effect sizes of 0.06–
0.148 (partial η²) for QoL [38], the power analysis showed 
that power remained above 0.80 at post-intervention.

A total of 121 FCs were enrolled for the study by the 
trained research assistant after screening of 380 eligible 
participants. The FCs were then randomly assigned (1:1 
ratio) to either intervention or control group using a 
4-block randomization. Participants in the intervention 
group received both the telephone-based intervention 
and standard care, and the control group received stan-
dard care only (Fig.  1). To minimize the risk of selec-
tion bias, the randomization sequence was generated 
by an independent statistician who was not involved in 
the study. The allocation was concealed using sealed 
opaque envelops and was sent to the head nurse who 
was responsible in issuing the envelopes to the trained 
healthcare professionals. The healthcare professional 
opened the sealed envelopes and subsequently initiated 
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the intervention. The allocation was concealed until the 
end of intervention to maintain blinding of the enrolled 
participants. These healthcare professionals were not 
involved in data acquisition.

Intervention
An intervention booklet called ‘My Caregiver Booklet’, 
inspired by WHO iSupport manual [39], was developed 
by the research team. iSupport was designed by WHO 
to support caregivers to PWD. It is a training and skills 
program aimed at improving the well-being of caregiv-
ers and enhancing the quality of care provided by FCs to 

persons living with dementia. The booklet, which con-
tained 10 main topics, as summarized in Supplementary 
Table 1, was provided exclusively to FCs in the interven-
tion group. The FCs in the intervention group received 
the intervention through 10 weekly sessions, each lasting 
approximately 30 min, and delivered via telephone by a 
designated, trained healthcare professional (Fig. 1). The 
healthcare professionals who delivered the intervention 
consisting of 5 nurses and 2 occupational therapists. Each 
telephone call was scheduled at mutually agreed times 
for both FCs and healthcare staff. Each session began by 
addressing possible challenges faced by the caregivers 

Fig. 1  Flowchart of the study procedures
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in their caregiving roles and concluded with a task to be 
completed before the next session.

In order to maintain fidelity and standardization, all 
healthcare professionals received a 3-day training on 
participant enrolment, psychoeducational intervention 
module and its implementation strategies, followed by 
a 1-day refresher training in the local language ‘Bahasa 
Melayu’. The training emphasized active learning by 
encouraging questions and using role playing exten-
sively. Each nurse was given a file containing intervention 
guidelines, session log, My Caregiver Booklet in both 
English and Malay language, and a complete set of the 
WHO iSupport manual [39]. The healthcare profession-
als were monitored through session logs and were super-
vised by a psychiatrist consultant who was not involved 
in data collection. After each session, the nurses and 
occupational therapists recorded the session duration in 
their logbooks. The mean duration per session was 34.85 
min, and 105 participants completed all sessions.

Data collection
The data was collected at two points of time; baseline i.e., 
prior to the intervention and end line, after the interven-
tion period, which spanned from August 2022 to August 
2024. Data collection was performed by trained research 
assistants (RAs) who were blinded to group allocation.

Background characteristics
Background characteristics were collected at baseline on 
demographic and socio-economic variables, caregiving 
information, information about PWD, social support and 
caregiving burden.

Demographic and socio-economic variables
Demographic and socio-economic characteristics of the 
FCs included age, sex, religion (Muslim, non-Muslim), 
education (primary, secondary or tertiary), marital sta-
tus (unmarried, married, divorced/widowed), occu-
pation (employed, homemaker/unemployed, retired), 
monthly household income (low income, middle income 
and high income) and FC’s comorbidities. Accord-
ing to the Department of Statistics Malaysia (DOSM) 
(2019), households are classified into income group: 
low-income (B40: Bottom 40%), for households with 
a monthly income RM4850 and below; M40 (Middle 
40%) for households with monthly income between 
RM 4851 and RM10,970; and T20 (Top 20%) for house-
holds with a monthly income of RM10,971 and above (1 
USD = RM4.70 as of date of data collection).

Caregiving information
Caregiving information included length of caregiving 
period, hours of caregiving per day, whether caregiving 

is shared and number of family members involved, and 
caregiver’s relationship with PWD.

Information about the PWD
Information about PWD included PWD’s age, sex, and 
ability to self-care.

Social support
Perceived social support from family, friends and signifi-
cant others was assessed using the validated Malay Ver-
sion of the Multidimensional Scale of Perceived Social 
Support (MSPSS) [40]. The scale consists of 12 items, 
equally divided among the three support sources. The 
7-point Likert scale were rated (1 = Very Strongly Dis-
agree, 2 = Strongly Disagree, 3 = Mildly Disagree, 4 = 
Neutral, 5 = Mildly Agree, 6 = Strongly Agree, 7 = Very 
Strongly Agree), with the total score of 7–84, where 
higher score indicated higher social support. The Cron-
bach’s alpha of MSPSS in this study was 0.93.

Caregiver burden
Data on caregivers’ burden were collected using the 
22-item validated Malay version of the Zarit Burden 
Interview [41]. The instrument was rated on a 5-point 
Likert scale ranging from 0 (Never) to 4 (Nearly Always), 
with the total score ranging from 0 to 88. Higher score 
indicates higher level of burden, with a cut off value of > 
21. Cronbach’s alpha value of the scale in this study was 
reported as 0.92, indicating good internal consistency 
and reliability.

Outcome measures
The outcome measure in the study was QoL. However, 
we examined the mediating role of caregiver burden on 
both QoL and anxiety symptoms.

Caregiver’s quality of life
Caregiver’s QoL was assessed using the validated 
Malay version of Control, Autonomy, Self-Realization, 
and Pleasure (CASP-19) scale [42] which includes 
19-items assessing 4 domains: control (4-items), auton-
omy (5-items), self-realization (5 items) and pleasure 
(5-items). Responses are rated on a 4-point Likert scale 
ranging from never to often (0–3), with a maximum total 
score of 57. Higher score represents greater QoL. Cron-
bach’s alpha of the scale in this study was 0.88 and 0.91 at 
baseline and endline, respectively.

Caregiver’s anxiety symptoms
Caregiver’s anxiety symptoms were assessed using the 
anxiety subscale of the validated Malay version of the 
Hospital Anxiety and Depression Scale (HADS) [43]. The 
anxiety subscales consist of 7 items, scored from 0 to 3 
on each item, the total score being 0 to 21. Higher score 
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indicates higher anxiety symptoms. In our study, the 
Cronbach`s alpha demonstrated good reliability of 0.84 
at baseline and 0.83 at endline.

Data analysis
Data were analyzed using IBM SPSS version 28.0. Bivari-
ate analyses, such as independent t-test, Chi-square test 
and Fisher’s exact test were conducted to compare the 
baseline characteristics between intervention and con-
trol groups. Intention-to-treat (ITT) analysis using linear 
mixed-model for repeated measures and adjusted for all 
possible associated factors, was performed to determine 
the independent effect of the intervention on QoL. ITT 
included full samples regardless of whether they adhered 
to or withdrew from the assigned treatment. Assuming 
equal variance at all measurement points within the sub-
ject, the optimal covariance structure for the repeated 
measures model was determined by compound sym-
metry, based on best fit by Akaike Information Crite-
rion (AIC) and Bayesian Information Criteria (BIC). We 
included fixed effects in the model because they repre-
sent the mean differences between the treatment groups 
and how the response changes over time.

To ensure the assumption whether caregiver bur-
den mediated the relationship between intervention 
and, QoL and anxiety symptoms, a four-step method by 
Baron and Kenny [44] via a series of multiple regression 
analysis were used. The first step examined the relation-
ship between the intervention (independent variable) 
and QoL or anxiety symptoms (dependent variables), 
which is known as Path C. In the second step, the inter-
vention was regressed on the caregiver burden (media-
tor) (Path A). The third step is the relationship between 
the mediator, that is caregiver burden and (i) QoL or (ii) 
anxiety symptoms (Path B), and the final step examined 
the direct effect of telephone-based intervention on QoL 
or anxiety symptoms with the simultaneous entry of 
burden (Path C´). Four criteria must be met in order to 
establish mediation using the regression analysis: paths 
A, B and C must be significant, while path C´ should be 
either less significant (indicating partial mediation) or 
non-significant (indicating full mediation) compared to 
path C (Supplementary Fig. 1). Because of the high mul-
ticollinearity between the subscales of MPSS (r > 0.80, p 
< 0.001), separate multiple linear regression models were 
analyzed for each subscale of social support.

After the assumptions for mediation analysis were met, 
a Generalized Linear Model (GLM) mediation analysis 
was conducted using a bootstrapping procedure in the 
jAMM module of Jamovi (version 2.7.12) to enhance the 
robustness of the statistical inference [45]. Bootstrapping 
with 5000 replications was used, and percentile-based 
95% confidence intervals (CI) were computed for each 

indirect effect. A significance level of p < 0.05 was applied 
for all statistical analyses.

Ethical consideration
This study was approved by the National Medical 
Research and Ethics Committee (NMRR ID-22-00137-
BUY), IIUM Research and Ethics Committee (IREC 
2022-007), Department of Psychiatry and Memory, Hos-
pital Tengku Ampuan Afzan (HTAA) (00137-BUY(2)), 
and Department of Psychiatry Sultan Ahmad Shah Medi-
cal Centre (IIUM/413/013/14/11/2/IISR22-09), Research 
Ethics Committee of Universiti Kebangsaan Malaysia 
(UKMPPI/11/8/JEP-2022-328). Informed consent was 
obtained after providing detailed information about the 
purpose and type of the study, interventions, procedures 
and protocols, and risks as well as benefits for participat-
ing in the project. The participants were ensured ano-
nymity and confidentiality of their data.

Results
Response rate and adherence to the intervention
A total of 121 FCs were enrolled in the study. Of these, 60 
FCs were randomized to the intervention group and 61 
FCs to the control group. During the course of the study, 
the attrition rate recorded was 13.2% (16 FCs) of which 
9.1% (11 FCs) was from the intervention group, and 4.1% 
(5 FCs) from the control group. The primary reason for 
dropout was time constraints (38%), followed by the 
death of the PWD (25%), unreachable FCs (19%), FCs 
unwilling to continue (12%), and absence of PWDs (6%) 
during the study period (Fig. 1). As a result, 86.8% (105 
FCs) completed both the baseline and endline assess-
ments in the study.

Baseline characteristics of the participants
Baseline characteristics of participating FCs and PWD 
are presented in Table 1. More than half of the FCs were 
women (69%), Muslim (67%), married (74%), employed 
(54%) and had low household income (56%). Except for 
participants’ gender and dyadic relationships, no signifi-
cant differences on any other characteristics between the 
intervention and control groups were found. Significantly 
more women and adult children were found as primary 
caregiver in the intervention group compared to the con-
trol group. Regarding health-related conditions, a higher 
prevalence of chronic morbidities, such as hyperten-
sion, diabetes or arthritis, was observed among FCs in 
the intervention group compared to those in the control 
group. The two groups had similar mean scores on social 
support and QoL at baseline.

The mean age of the PWD between intervention and 
control group was comparable [M = 75 (SD 10) years in 
intervention group and M = 76 (SD 10) years in control 
group]. In terms of gender distribution, most of the PWD 
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in this study were women (63%). The proportion of PWD 
who were able to perform self-care was similar across 
both groups. No significant difference was observed on 
demographic characteristics of PWD between interven-
tion and control groups (data not shown).

Intervention effects
An intention-to-treat analysis using a linear mixed 
model for repeated measures was conducted to evalu-
ate the independent effect of intervention on QoL over 
time while controlling the covariates, such as FC’s gender, 

Table 1  Baseline characteristics of family caregivers and persons with dementia
Total
n = 121

Intervention
n = 60

Control
n = 61

p value

Background Variables

  Family caregivers’ socioeconomic characteristics

     Age (years), Mean (SD) 51.6 (12.7) 50.1 (12.4) 53.1 (12.9) 0.185

     Gender (%)

       Male 30.6 18.3 42.6 0.004

       Female 69.4 81.7 57.4

     Religion (%)

       Muslim 66.9 75.0 59.0 0.057

       Non-Muslim 33.1 25.0 41.7

     Education (%)

       Primary 13.2 15.0 11.5 0.365

       Secondary 39.7 33.3 45.9

       Tertiary 47.1 51.7 42.6

     Marital status (%)

       Unmarried 18.2 18.3 18.0 0.553

       Married 73.6 71.7 75.4

       Divorced/widowed 8.3 10.0 6.6

     Occupation (%)

       Employed 54.5 45.0 63.9 0.111

       Homemaker/unemployed 35.5 43.3 27.9

       Retired 10.0 11.7 8.2

     Monthly HH income (RM)*, (%)

       low income (< RM4581) 56.2 60 52.5 0.667

       middle income (RM4581-RM10959) 35.5 31.7 39.3

       high income (> RM10959) 8.3 8.3 8.2

     Comorbidities (%)

       Yes 55.2 67.3 44.6 0.020

       No 44.8 32.7 55.4

  Caregiving information

     Length of caregiving (months), Mean (SD) 47.9 (42.8) 40.7 (34.3) 55.1 (49.0) 0.064

     Hours of caregiving/day, Mean (SD) 18.6 (6.9) 18.8 (6.9) 18.4 (7.1) 0.800

     Shared caregiving by other family members (%) 60.3 56.7 63.9 0.414

     Relationship with person with dementia (%)

       Spouse 27.3 21.7 32.8 0.041

       Adult child 62.8 73.3 52.5

       In-laws 9.9 5.0 14.8

  Social support, Mean (SD)

     Total Social Support 59.3 (17.1) 58.6 (16.8) 59.9 (17.6) 0.682

       Family support 21.4 (6.4) 21.3 (6.0) 21.5 (6.7) 0.891

       Friend support 16.1 (7.3) 16.0 (7.5) 16.3 (7.2) 0.844

       Significant other support 21.7 (6.5) 21.3 (6.9) 22.2 (6.1) 0.466

Outcome Variables

  Caregiver Burden, Mean (SD) 11.7 (8.2) 12.6 (8.1) 10.8 (8.2) 0.227

  Quality of Life (QoL), Mean (SD) 40.6 (10.4) 39.4 (10.5) 41.7 (10.3) 0.237

  Anxiety Symptoms, Mean (SD) 6.2 (4.6) 6.9 (4.3) 5.5 (4.9) 0.090
*USD 1 = RM4.70 (based on 2022 exchange rate at time of data collection)
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religion, comorbidity, household income and their rela-
tionship with the PWD (Table  2). Neither the interven-
tion nor the time had any effect on QoL independently. 
However, interaction between intervention and time 
showed a significant effect revealed that the score of 
QoL among FCs in the intervention group (IG) increased 
by 5.00 units from T0 (baseline) to T1 (post-interven-
tion) (β = 5.00, 95% CI 2.21–7.78, p = 0.001) compared 
to the difference in the control group (CG). As illus-
trated in Fig. 2, the mean QoL score in the intervention 
group increased from M = 39.43 (SD 10.98) at baseline 
to M = 42.86 (SD 10.11) at endline, whereas in the con-
trol group it decreased from M = 42.29 (SD 10.01) to 
M = 40.70 (SD 11.34).

For repeated measures, a compound symmetry 
(CS) covariance structure was specified, yielding the 
best fit according to the Akaike Information Criterion 
(AIC = 1605.03, BIC = 1611.83). Restricted Maximum 
Likelihood (REML) was used to estimate the parameters. 
All available observations were included without imputa-
tion, and the analysis was carried out using the intention-
to-treat principle, assuming that data were missing at 
random (MAR). Both the ITT (N = 121) and per protocol 
(N = 105) analyses showed similar effects of the interven-
tion on the outcome (Supplementary Table 4).

Mediation analysis
A series of linear regression analyses were conducted 
to examine the mediating role of caregiver burden on 
the association between the telephone-based interven-
tion and QoL. Results showed that path C was signifi-
cant, (B = 3.794, SE = 1.410, p = 0.008), indicating that the 
telephone-based intervention had a positive association 
with QoL before considering the mediator. In the sec-
ond step (path A), the telephone-based intervention was 
negatively associated with caregiver burden (B = -7.090, 
SE = 1.848, p < 0.001), indicating reduction in caregiver 
burden. In the third step, caregiver burden was negatively 
associated with QoL (B = -0.203, SE = 0.042, p < 0.001) 
(Path B). In the final step, when the caregiver burden 
was controlled for in the linear regression model, direct 
effect of telephone-based intervention on QoL (Path C’) 
was reduced and lost statistical significance (B = 2.330, 
SE = 1.341, p = 0.085) (Supplementary Fig. 1). The reduc-
tion and non-significant effect of the telephone-based 
intervention on QoL suggested that caregiver burden 
mediated the effect of the intervention on QoL (Table 3).

Mediation analysis further revealed that caregiver 
burden also mediated the relationship between the tele-
phone-based intervention and anxiety symptoms. In line 
with the first criterion, the intervention demonstrated a 
significant effect on FCs’ anxiety symptoms (B = -1.801, 
SE = 0.640, p = 0.006) (Path C). Similarly, in path B, FCs’ 
burden also showed a significant direct association 

Table 2  Linear mixed model showing the effect of intervention on caregiver’s quality of life (N = 121)
Unadjusted Adjusted
β Std. error 95% CI p value β Std. error 95% CI p value

QoL

  IG (ref: CG) -2.24 1.91 -6.02–1.54 0.244 -0.95 1.76 -4.43–2.52 0.590

  T1 (ref: T0) -1.44 0.96 -3.35–0.47 0.137 -1.40 0.96 -3.31–0.51 0.149

  IG × T1 (ref: CG × T0) 4.87 1.40 2.09–7.66 0.001 5.00 1.40 2.21–7.78 0.001
IG Intervention group, CG Control group, T0 Baseline, T1 Post-intervention

Fig. 2  Effect of interaction between time and intervention on quality of life
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with anxiety symptoms (B = 0.095, SE = 0.020, p < 0.001). 
When caregiver burden was included as mediator in the 
regression model (Path C’), the direct effect of the tele-
phone-based intervention on anxiety symptoms became 
non-significant (B = -1.021, SE = 0.626, p = 106) (Table 3, 
Supplementary Fig. 1).

The mediation analysis indicated a significant indi-
rect effect of the intervention on QoL through care-
giver burden (intervention → caregiver burden → 
QoL) (B = 1.46, 95% CI: 0.18–3.13, p = 0.022), whereas 
the direct effect was not significant (B = 2.33, 95% CI: 
−0.11–5.32, p = 0.071) (Fig.  3A). Similarly, the interven-
tion was associated with anxiety symptoms via caregiver 
burden (B = − 0.78, 95% CI: −1.45 to − 0.25, p = 0.009), but 
not directly associated (B = − 1.02, 95% CI: −2.12 to 0.28, 
p = 0.091) (Fig.  3B). Consistent findings from both the 
Baron and Kenny approach and the bootstrap method 
support the robustness of the mediating effect (Fig. 3). 

Discussion
The findings of this study demonstrated that the tele-
phone-based intervention had a significant effect in 
improving QoL among FCs of PWD. The effectiveness in 
reducing caregiver burden, anxiety symptoms and psy-
chological distress was reported in a previous study [46]. 
Additionally, the results of the current study showed that 
caregiver burden mediates the effect of the telephone-
based intervention on QoL and anxiety symptoms, 
suggesting that the intervention reduces anxiety and 
improves QoL directly and indirectly through the reduc-
tion of caregiver burden.

These findings are consistent with previous studies 
conducted in Germany [34] which showed a 24% overall 
improvement in FC’s QoL. A randomized controlled trial 
in Italy [47], found that a telephone-based psychologi-
cal intervention had a positive effect on caregiver bur-
den and post-traumatic stress symptoms after 4-weeks’ 
intervention period, however QoL outcomes were not 
reported. In contrast, the telephone-based intervention 
in the current study in Malaysia was shown to be effective 
in improving other outcomes such as anxiety, caregiver 
burden and psychological distress after the 14-weeks 
intervention [46].

Compared to the smaller effect size on QoL reported 
by Risch et al. [48], this study shows a moderate effect 

size, which might be attributed to variations in both the 
type and duration of the intervention. Risch et al. [48] 
employed psychotherapeutic intervention over a period 
of 8-weeks, which may have limited the intervention’s 
impact on QoL. However, the study shows a significant 
improvement on caregiver’s QoL in physical health but 
not mental health. In relation to the delivery method of 
the intervention, Topfler and Meishcner [34, 49] have 
shown that telephone-based cognitive behavioural ther-
apy (TEL-CBT) had positive impact on caregivers` QoL 
and their ability to cope with caregiving situations. The 
results enhance flexibility benefits for telephone-based 
intervention with reduction of facility usage and costs 
in terms of transportation for both FCs and healthcare 
providers.

Previous literature indicates that caregivers` men-
tal health is associated with increased emotional and 
physical burden [17, 50]. By targeting caregiver burden 
through telephone-based intervention, FCs may regain 
emotional stability and develop internal resilience, which 
in turn enhance their capacity to provide sustained 
care and improve their QoL and anxiety symptoms. As 
reported by López-Martínez et al. [51], caregiver burden 
shows mediating effect of the association between coping 
responses and caregiver’s anxiety symptoms. Although 
the intervention in the present study was delivered via 
telephone, it also included several coping components, 
such as problem-solving engagements, building a positive 
mindset and emotional regulation strategies. In a cross-
sectional study in China, social support was found as the 
mediating role between caregiver burden and QoL in 
FCs of PWD. These findings show that social support can 
influence how caregiver burden impacts FCs of PWD’s 
overall well-being [35, 36]. Other research by Srivas-
tava et al. [52], identified a negative association between 
caregiver burden and QoL, suggesting that burden may 
moderate the effectiveness of psychotherapy interven-
tions aimed at enhancing QoL. However, this moderating 
effect was not empirically tested within the study.

In Malaysia, where mental health services for PWD 
and their caregivers are still evolving in terms of acces-
sibility and cultural acceptance, this study contributes 
to the local evidence base by highlighting a community-
centered approach to mental healthcare. Furthermore, it 
aligns with the government’s Health Research Priorities 

Table 3  Multiple linear regression models with and without caregiver burden as mediator in the association between telephone-
based intervention and the outcome variables (Caregiver’s QoL and anxiety symptoms)
Outcome Model without Caregiver Burden as mediator Model with Caregiver Burden as mediator

B (SE) β p B (SE) β p
Quality of lifea 3.794 0.176 0.008 2.330 0.108 0.085

Anxiety Symptomsa -1.801 -0.203 0.006 -1.021 -0.115 0.106
a Regression analyses were adjusted for caregiver’s religion, household income, comorbidity, social support and QoL at baseline
a Regression analyses were adjusted for caregiver’s religion, marital status, social support and anxiety symptoms at baseline
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Fig. 3  A Bootstrapped indirect effect for the mediation pathway. NB. QOL_B= Caregiver’s quality of line at baseline; Social_S= Social support; Burden_E= 
Caregiver burden at endline, QOL_E= Quality of life at endline. Significant Paths: • Intervention ➜ Burden; B= -7.94, p= 0.008. • QOL_B ➜ Burden; B= -1.12, 
p<0.001. • QOL_B ➜ QOL_E; B= 0.49, p<0.001. • Burden ➜ QOL_E; B= -0.18, p<0.001. • All other paths are not significant. B Bootstrapped indirect effect 
for the mediation pathway. NB. Anxiety_B= Anxiety symptoms at baseline; Social_S= Social support; Burden_E= Caregiver burden at endline, Anxiety_E= 
Anxiety symptoms at endline. Significant Paths: • Religion ➜ Burden; B= -7.23, p=0.017. • Anxiety_B ➜ Burden; B= 2.74, p<0.001. • Intervention ➜ Burden; 
B= -9.21, p<0.001. • Burden ➜ Anxiety_E; B= 0.08, p<0.001. • Anxiety_B ➜ Anxiety_E; B= 0.48, p<0.001. • All other paths are not significant
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for 12th Malaysia Plan 2021–2025 on mental health 
promotion and supports the SDG 3, highlighting good 
health and well-being by focusing on both preventive and 
responsive care.

[32 In Italy, De Stefeno et al. [47] found that the ben-
efits of a four-week telephone-based psychological 
intervention had disappeared by the six-month follow-
up. To enhance the sustainability of such interventions, 
researchers and clinicians should continuously include 
flexible adaptations, such as ad-hoc counselling options 
and periodic booster sessions, to maintain long-term 
effectiveness [34, 53]. Future research should consider 
the long-term impact of interventions and how the 
intervention can be sustained over time. Although con-
cern remain about long-term sustainability of interven-
tions, some studies reported encouraging outcome after 
6-month treatment where FCs who received telephone-
based intervention were found to have lower overall 
pre-death grief, fewer physical symptoms such as less 
rheumatic pain and higher acceptance of loss of their 
loved one with dementia [48].

A key strength of this study lies in its contribution to 
understanding the psychological mechanisms through 
which telephone-based interventions influence out-
comes. All measurement instruments used for data col-
lection were locally validated, enhancing the cultural 
relevance and the validity of the results. However, it is 
important to acknowledge several possible limitations. 
A key limitation of this study is the lack of long-term 
follow-up period. Future research should include at least 
a 3- to 6-month follow-up and consider incorporating 
booster sessions to determine whether the intervention 
effects are sustained over time [34, 53]. In addition, par-
ticipants were recruited from tertiary urban hospitals, 
which limits the generalisability of the findings to rural or 
under-resourced settings. The specific stages of dementia 
of the PWD were not classified as FCs of persons across 
all stages of dementia, mild, moderate and severe, were 
included in the study. FCs who care for PWD with mod-
erate to severe stages experienced greater physical and 
psychological burden due to behavioral changes and 
higher dependency on daily routines [54–56]. Addition-
ally, both healthcare providers and FCs might have faced 
challenges in scheduling intervention sessions, which 
could have led to delays, increased stress and inconsis-
tencies in the delivery of the intervention.

Conclusion
In conclusion, this research demonstrates that the tele-
phone-based interventions can effectively improve QoL 
among FCs of PWD, with caregiver burden playing a sig-
nificant mediating role in the relationship between the 
intervention and anxiety symptoms as well as QoL. By 
understanding the underlying mechanisms, it not only 

strengthens theoretical clarity, but also facilitates the 
development of more effective interventions to address 
the comprehensive needs of FCs to PWDs. Although 
the intervention proved effective in tertiary hospital set-
ting, its scalability and adaptation in community and 
rural contexts should be evaluated in future studies. This 
includes exploring integration with existing primary care 
or mHealth systems to enhance accessibility and sustain-
ability among FCs of PWD in Malaysia.
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