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Abstract
Purpose  Dementia caregiving presents a challenge in life transition wherein the adult 
child is caring for his or her parents. The study examined the effects of a telephone-
administered perspective-taking intervention for adult child caregivers of persons with 
Alzheimer’s Disease and Dementia to reduce levels of depressive symptoms as well as 
presence and reaction to behavioral problems and also to enhance social support. The 
mediation effect of perspective-taking on depressive symptoms was also examined.
Method  A two-arm cluster randomized controlled trial was conducted for 176 partic-
ipants with 24 clusters for the 12-week Connecting Through Caregiving (CTC) inter-
vention and Basic Skill Training (BSB). The CTC intervention integrated perspec-
tive taking with basic skill training. The primary outcome was depressive symptoms. 
The first secondary outcome was the presence and reaction to behavioral problems in 
the care-recipients. The second secondary outcome was social support. The trial also 
examined whether intervention effects were mediated by perspective-taking. Meas-
ures were obtained at baseline Week 1 (pre-intervention), Week 12 (post-interven-
tion) and Week 24 (three-month follow up).
Results  Data was collected from 2018 to 2021. Ninety-one participants completed the 
intervention for CTC and eighty-five completed BSB. In terms of the primary outcome, 
as compared to the BSB group, the CTC group reported significantly greater reductions 
in depressive symptoms. For the secondary outcomes, the CTC group also reported 
reduced perceived presence and reaction to behavioral and memory problems of the 
care recipient as well as increased social support. Perspective-taking was found to 
mediate between intervention and reduction of depressive symptoms of the caregiver. 
No moderation effect on the intervention was found for the presence of COVID-19.
Conclusion  The results provided support for the efficacy of the CTC telephone 
intervention. Findings have implications for enhancing sustainable care for non-digi-
talized older adults in the wider society.
Trial Registration  Clini​calTr​ial.​gov NCT03030027
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Introduction

Challenges and Opportunities of Dementia Caregiving

It has been estimated that the number of people with dementia would increase 
from 57·4 million cases globally in 2019 to 152·8 million cases in 2050, rising par-
ticularly in low-income and middle-income countries. Projected increases in cases 
could be attributed to population growth contributing most to the increases in sub-
Saharan Africa and also population ageing contributing most to the increases in 
east Asia (GDB Forecasting Group, 2020). Western Pacific Region has the highest 
number of people with dementia (WHO, 2021; Jia et al., 2020). Improvements in 
life expectancy have changed the structure of multigenerational families and have 
resulted in extended periods of social and emotional support exchanges including 
caregiving over the life span.

Developmental transitions into the adult child caregiver role can present both 
challenges to intergeneration relationships in caregiving. At the same time, dementia 
can lead to exclusion disadvantage for the care-recipient. Thus, a balance is needed 
to meet the emotional demands as well as to maintain a distance for problem-solv-
ing, taking into various perspectives of all parties involved (Haapala et  al., 2019; 
Biggs et al., 2019; Silverstein et al., 2012; Biggs & Lowenstein, 2011). Various spe-
cific challenges over the sustained supply of intergenerational support were iden-
tified over the deteriorating course of Alzheimer’s Disease and Dementia. These 
include the financial and emotional support as well as sustainable filial piety (Yang 
et  al., 2023). Furthermore, intergeneration independence can be intensified due to 
urbanization and migration in which adult children are more likely to live separately 
and independently (Janus & Koslowski, 2020).)

Interventions for Dementia Caregivers

Dementia caregivers often experience disruption of self-care and social engagement 
(Miron et al., 2019; Tsapanou et al., 2021). On the other hand, positive aspects of demen-
tia caregiving can also lead to personal growth and empathy (Tulloch et al., 2022). Spe-
cific interventions for family caregivers can ameliorate depression symptoms and increase 
quality of life (Livingston et al., 2020). Psychosocial interventions to support AD caregiv-
ers include psycho-education, individual/ family counselling, multicomponent programs 
and those involving the use of new technology (e.g., internet or smartphones) to adminis-
ter (Cheng et al., 2020). Examples of the mechanisms of change include cognitive restruc-
turing (Gallagher-Thompson et  al., 2010, 2020), behavioral activation procedures (Au 
et al., 2019b), acceptance and commitment interventions (Losada et al., 2015) as well as 
gain-focused appraisal (Cheng et al., 2022).
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Moreover, in terms of the caregivers’ perception, caregivers with a “we-perspective” 
or relationship-centred approach were found to cope better with the burden of caregiv-
ing (Stedje et al., 2023; Dewitte et al., 2021; Au et al., 2019a). Thus, it is important to 
help caregivers to develop reflective capacity to distance themselves from, but not sup-
pressing negative feelings (Gallagher-Thompson et al., 2020; Au et al., 2019a; Biggs & 
Lowenstein, 2011). At the same time, social support plays an important role in the care 
eco-system (Merrilees et al., 2020; Friedman & Kennedy 2021; Rote et al., 2021; Au 
et al., 2009). Apart from reducing distress, social support can also facilitate caregivers 
to develop reflective capacity to distance themselves from negative reactions to disrup-
tive behavioral problems (Xu et al., 2021; Giebel et al., 2021; Gaugler et al., 2016). At 
the same time, social support for the caregivers is important. While emotional support 
involves the sense of being cared for and instrumental support involves getting help 
and advice when needed (Rote et al. 2021, Gallagher-Thompson et al., 2020, Au et al., 
2009).

Adopting a Perspective‑taking Approach

Caregiving is a dyadic process. The responses of both the caregiver and the care 
recipient can impact on the well-being of one another  (Miller et  al., 2019; Lyons 
et  al., 2002). There is also a need for adult child caregiver to understand that the 
disruptive behaviors exhibited by the parents were not due to personal animosity 
(Gaugler et al., 2016). Thus, sustainable caregiving requires empathetic understand-
ing to both the care-recipients.

Perspective-taking reappraisal has been reported to be one of the most effective emo-
tional regulation strategies (Rippon et al., 2020; Matthews et al., 2021). Intergeneration 
ambivalence, characterized by conflicing emotions, can be intensified with increasing 
parental dependence on adult children (Chan et al., 2021). Perspective-taking involves 
asking the participant to actively take a more objective or different stance to re-evaluate 
the emotional trigger. While distraction may offer some relief from a distressing situa-
tion, it does not permit deeper processing which would require reappraisal, continued 
monitoring and active engagement with emotional events. With caregiving, reapprais-
als will need to take into account not only the self but also the care recipient. Caregivers 
who attained an  understanding that they themselves in future would also be a recipi-
ent of care would expereince less buden (Bei et al., 2023). Thus, a “we-perspective” is 
an important element in dementia caregiving (Ebert et al., 2020; Ferraris et al., 2022; 
Silverstein et al., 2012). Finally, a recent trend is the effective use of technological aids 
(e.g., the telephone or internet) to deliver psychosocial support, reaching more caregiv-
ers in order to minimize disruption to the caregiver’s routine and to overcome access 
issues in some communities (Au et al., 2019b; Cheng et al., 2019). The present study 
attempted to address some major gaps on dementia caregiving areas: 1) specific inter-
ventions for intergenerational caregiving, 2) perspective-taking mechanisms contrib-
uting to better mental health in caregiving and 3) the use of low-cost technology to 
enhance accessibility and sustainability of care.

In particular, the intervention targeted at balancing self-care and caring for others by 
developing perspective-taking reappraisals involving self-awareness and empathy for 
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others. The study used prospective design to test the intervention effects Connecting 
Through Caregiving (CTC) intervention involving 1) appreciating relational insights; 
2) enhancing self-awareness; 3) empathetic understanding of care-recipient; 4) integrat-
ing self-care and caring for others and 5) negotiation. Telephone sessions were to maxi-
mize accessibility and sustainability of interventions. The CTC program was evaluated 
against a Basic Skill Building (BSB) as active control in a two-arm randomized con-
trolled trial. Both intervention and control had 12 weeks of telephone intervention and 
a three-month follow-up. Measures were obtained at baseline Week 1 (T0: pre-inter-
vention), Week 12 (T1: post-intervention) with a follow-up (T2) at Week 24. The pri-
mary outcome was the reduction of depressive symptoms. For the secondary outcomes, 
we tested whether, as compared to those in BSB, CTC participants would perceive 
a greater social support from family and friends as well as a decrease in caregivers’ 
perceived intensity of behavioral problems and related distress caused by behavioral 
problems. We also examined the possible mediation effects of perspective taking strate-
gies on intervention with regard to the primary outcome (i.e. depressive symptoms of 
the caregivers. Finally, as part of the study was conducted during Coronavirus disease 
(COVID-19), we tested for moderation effect of COVID-19 on intervention effects.

Methods

Procedures and Participants

The caregivers were recruited from social services centers in urban areas in Hong 
Kong. The selection criteria were as follows. First, the study participants involved 
primary adult child caregivers aged 20 or above, who had been caring for persons 
(aged 60 or above) with a medical diagnosis of Alzheimer’s disease in the mild 
to moderate range as determined by the Clinical Dementia Rating Scale. They 
could be daughter/son or daughter-/son-in-law of the care recipient. Second, these 
caregivers were known to these agencies as their care recipients were attending 
one to two weekly sessions in the community centers. Third, these caregivers had 
been providing unpaid care for a minimum of 12 hours a week for at least the past 
three months. This criterion was based on the minimum hours of care stated to 
qualify as dementia caregiver based on previous large-scale studies (Alzheimer’s 
Disease International, 2018; Bremer et al., 2015). Fourth, the care should involve 
day-to-day decision-making as well as activities of daily living. As for the care-
recipients, they had on average about one weekly session in the community cent-
ers. With COVID, the session was implemented online. Exclusion criteria for the 
caregivers were as follows: signs of severe intellectual deficits, reported suicidal 
ideation, exhibited evidence of psychotic disorders, hearing/ visual impairment or 
inability to read or speak Chinese/Cantonese fluently.

A cluster randomized controlled trial was conducted with twelve clusters for each 
arm (CTC versus BSB) with eight caregivers for each cluster. The rationale was to 
minimize the risk of the control group participants inadvertently being exposed to 
the intervention which they were not supposed to be involved in information. For 
the sample size confirmation for implementing our plans of a cluster randomized 
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trial, the following provides the rationale of estimation. The rationale for the sample 
size calculation was as follows. A variety of effect sizes have been detected in the 
outcome variables for recent caregiving studies (Walter and Pinquart, 2020; Cheng 
et al., 2020). For the present study to detect a medium effect size, the sample size for 
an individual-level randomized controlled trial would be 64 per group with power 
at 0.8 and alpha at 0.05 (Cohen, 1992). For cluster randomized controlled trial, we 
used the adjustment formula of 1+ (n-1) ρ (Campbell, 2000) with the following 
specifications: intra-class correlation (ρ) of 0.05 estimated (Cheng et al., 2016) and a 
cluster sample (n) = 7. Twelve clusters per arm (CTC versus BSB) with 7 caregivers 
for each cluster would be sufficient to detect a difference of medium size effect.

For the procedure, an invitation was sent out by the participating social service 
centers via text messages and email. There were altogether twelve rounds of subject 
recruitment. The staff in the respective agency would collect the information from 
the interested caregiver to do the screening according to the criteria stated above. 
All interventions were carried by phone throughout the study. Data was collected 
from 2018 to 2021. During the period of data collection, The Hong Kong Govern-
ment has declared the Coronavirus Disease 2019 (COVID-19) viral outbreak as an 
"emergency" with highest warning tier on 25 January 2020. During COVID-19, we 
continued recruitment and interventions by phone and text messages. A total of eight 
therapists were trained to conduct the interventions with 4 for each condition. All 
therapists have an undergraduate qualification in either social work or counseling. 
Each therapist was involved in eight-hour training and discussion of the protocol fol-
lowed by bi-weekly discussion of the cases. Data was collected from 2018 to 2021.

Interventions

The study used prospective design to test the intervention effects Connecting 
Through Caregiving (CTC) intervention constituting the following components 1) 
relational insights; 2) self-awareness; 3) empathetic understanding of care-recipient; 
4) integrating self-care and caring for others and 5) negotiation. Telephone sessions 
were used to maximize accessibility and sustainability of interventions. The CTC 
program was evaluated against a Basic Skill Building (BSB) as active control in a 
two-arm randomized controlled trial. Both groups had 12 weeks of telephone inter-
vention and a three-month follow-up. Measures were obtained at baseline Weeks 
1 (pre-intervention), Week 12 (post-intervention) with a follow-up at Week 24. 
Recruitment, random assignment and blinding procedures were carried out accord-
ing to the guidelines specified in the CONSORT statement. The primary outcome 
was the reduction of depressive symptoms. The four secondary outcomes relating 
to behavioral problems of the care recipient and social support received by the car-
egiver were as follows. First, we tested whether, as compared to those in BSB, CTC 
participants would perceive a decrease in behavioral problems of the care recipients. 
Second, CTC participants would report a decreased caregiver’s distress caused by 
behavioral problems. The third and fourth outcomes were enhanced emotional and 
instrumental support perceived by the CTC participants. We examined the possible 
mediation effects of perspective taking strategies on intervention with regard to the 
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primary outcome (i.e. depressive symptoms of the caregivers. Finally, as part of the 
study was conducted during COVID-19, we tested for moderation effect of COVID-
19 on intervention effects.

The 12 sessions of the CTC program can be divided into three four-week compo-
nents. These components included the following: awareness of self, understanding 
others and integrating positive and negative aspects of caregiving to form imple-
mentation plans (Fig. 1). Both CTC and BSB shared similar structures. However, 
while BSB spent more time on basic skills, CTC spent more time on perspective- 
taking. Interventions were delivered by phone by trained social workers or counsel-
lors. All phone sessions took about 45 minutes. While BSB would concentrate sole 
on building skill, CTC participants would spend less time on skills and use 50 % 
of the session time to participate with intergeneration perspective-taking reappraisal 
exercises. For both groups, there were basically three blocks subdividing the twelve 
sessions: 1) self-orientated; 2) others-orientated and 3) integration and implementa-
tion. Both groups involved skills building and worksheets adapted from Gallagher-
Thompson et  al. (2010). For the first block, skills included monitoring mood and 
activities, relaxation techniques and scheduling pleasant events. For the second 
block, skill building includes basic communication with the care recipient (simplify-
ing and distraction), and effective/ assertive communication skills to communicate 
the caregivers’ own needs with other family member or related persons including 
helpers and professional staff. The third component involved integration, designing 
implementation plans and subsequent review of plans Au et al. (2019b).

Unique components of the CTC were based the theoretical model of perspective 
taking in Biggs et al. formulation and were initially tested in our pilot study (Au et al., 
2019a, b). The CTC aimed to provide a structure for reappraisal of intergeneration 
relationships by develop self-awareness and empathetic understanding followed by 
subsequent integration of different perspectives. To facilitate self-understanding in the 
first block, participants was asked to reflect on 1) their occupation/ life events prior to 
caregiving; 2) process leading to their adoption of the caregiving role and 3) major 
adjustments to their lives after being a caregiver. To facilitate empathetic understand-
ing of the care recipient in the second block, participants reflected on the following: 1) 
the life history of the person they were caring for; 2) immediate events prior to onset 
of dementia and 3) major changes in the care recipients not only at the functional level 
but also to possible unfulfilled goals. To understand more about other family members 
who could offer potential/ actualized help, the participant would think about 1) process 
leading to their assistance in caregiving role and 2) how this role affects them. Par-
ticipants were encouraged to develop some understanding of their own experience and 
also be able to perceive the priorities and difficulties of the care-recipient and other 
helpers which might or might not overlap with their own. The third block focused on 
integrating perspectives from different people and possibly, associated affection and 
conflicts. Positive, negative and/or ambivalent caregiving experiences were reviewed. 
Finally, the caregiver was encouraged to negotiate with other family members strate-
gies which would help to protect the well-being of the caregivers and sustain the car-
egiving relationship. In sum, the intervention adopted the multiple perspectives and 
re-appraisals to an emotionally-laden event (i.e. dementia caregiving) to modulate the 
emotional response and subsequent behaviors.
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Measures

Measures taken included the following. First, demographic and related information 
including age, sex (male/female), education, socio-economic information and number 
of hours spent in caregiving per week and nature of tasks involved, presence of and 
help from domestic helper, attendance in day centers and services received from com-
munity centers (all recorded at Week 1 only). All primary and secondary outcomes 
were taken at Week 1 (T0 : pre-intervention), Week 12 (T1 : post-intervention) and 
Week 24 (T2 : three-month follow-up). The primary outcome was depressive symp-
toms as measured by CES-D (Radloff, 1977). There were two secondary outcomes. 

Week CTC BSB

Week 1 Pre-intervention assessment for both groups 

S1        Treatment rationale Treatment rationale

Relational insight Skill-building 

S2        Monitoring mood and activities Monitoring mood and activities

S3   Identifying sources of stress Identifying value/ purpose of activities

S4 Enhancing self-awareness of CG Relaxation techniques

Scheduling pleasant activities Scheduling pleasant activities

S5 Understanding the care recipient Types of behavioral problems

S6 Empathizing with CR Simplifying and distraction techniques

S7 Connecting with CR Practice on behavioral techniques

S8 Connecting with helpers Social and community resources

Help-seeking skills      Help-seeking skills    

S 9 Integrating caregiving experiences Summarizing psychoeducation:

Self-care and caring for others Consolidating previous skills training

S10 Negotiating implementation plans Generating action plans

S11 Review implementation plans Review implementation plans

S12  Concluding overview Concluding overview 

Week 12       Post-intervention assessments for both groups 

Week 24        Follow-up assessments for both groups

Fig. 1   Intervention Components and Session Plan.  (CG: caregiver; CR: care recipient) The CTC aims 
to develop self-awareness and empathetic understanding  followed by subsequent integration of differ-
ent perspectives. While BSB will concentrate sole on building skill, CTC participants will spend 50% 
of time on skills and use 50 % of the session time to participate with intergeneration perspective-taking 
reappraisal exercises
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The first secondary outcome was gauged by the Revised Memory and Behavior 
Checklist (Rice et al. 2022, Teri et al., 1992). Scores were computed for the presence 
or absence (BP) of each of the 24 listed problem first, and then for caregiver reactions 
(BR) as gauged by the extent to which caregivers were “bothered” or “distressed” 
by each behavior. Frequency of behaviors are assessed based on a Likert-scale of 0 
( never occurs) to 4 (occurs daily or more often). Reactions are assessed by asking 
how upsetting the behavior was on a Likert scale of 0 (not at all) to 4 (extremely). 
Social Support (SS) was measured by two items tapping on the frequency of receipt 
of emotional and instrumental support (Au et al., 2009): “How often does/do your 
[spouse and children/relatives/friends] make you feel cared for and listened to?” and 
“How often does your [spouse and children/relatives/friends] help with daily tasks 
and give you advice when needed?” Participants rated each item on a 5-point scale 
that ranged from 0=none, 1= rarely, 2=sometimes, 3=most of the time, 4=all the 
time. Finally, the mediation effect of perspective-taking (PT) was tested. Based on 
Au et al., 2019a), the frequency of using perspective taking was gauged by a 7-item 
scale (rating from 0 to10) validated to measure intergeneration perspective taking, 
Items include the 1) caregiver’s self-understanding of own situation, needs and feel-
ings; 2) understanding the care-recipient’s situation, needs and feelings, 3) caregiver’s 
self-understanding that his/her life experience can influence his thoughts and feel-
ings, 4) understanding that the care-recipients life experience can influence his or her 
thoughts and feelings 5) understanding that there can be different perspectives 6) tak-
ing into account different perspectives in communication and 7) paying attention to 
these different perspectives.

Data Analysis  SPSS Linear Mixed Model procedures (Shek & Ma, 2011) was used 
to evaluate the effect of intervention on the outcomes, with Time 0 (Baseline), Time 
1 (Week12) and Time 2 (Week 12) as the within-subject variable. An unstructured 
covariance pattern was modelled. Both main effects of the intervention and Time, 
and the interaction between Intervention and Time will be tested at 95% confidence 
level. The Kolmogorov-Smirmov test results suggested that the variables were not 
normally distributed. Hence, the Mann-Whitney U test was used to compare all the 
variables between the CTC and BSB across three time points. The Process Model 
was used to test the mediation effect of perspective-taking between intervention and 
CES-D (Hayes, 2022). Finally, moderation analysis was also carried to test whether 
the presence of COVID-19 had any effect on the intervention results (Table 1).

A two-arm cluster randomized controlled trial was conducted for 176 partici-
pants with 24 clusters. A total of 176 adult caregiver participants were recruited. 
Ninety-one caregivers completed CTC and eighty-five completed BSB (Fig. 2). The 
demographics of the caregiver and care recipients can be found in Table 1. There 
were no significant differences between the 2 groups in terms of demographics, 
relationship with care-recipients (mostly daughters), education (both secondary and 
tertiary), occupation (mostly full-time), hours of caregiving and caregiving tasks as 
well as the age, gender and stage of dementia of the care-recipients.

The reliabilities (Cronbach alpha) of the scales used ranged between 0.78 to 0.82. 
Significant results were obtained for the primary variable: Centre for Epidemiologi-
cal Studies-Depresion-20 [F=21.79, p<.001].] The secondary variables are also all 
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significant: 1) Revised Memory and Behavioral Problems Checklist (RMBP) Symp-
toms [F=7.20, p=.003] and Reaction (RMPR) [F=17.95, p<.001]) as well as Social 
Support [F= 24.99, p<.001]. The mediating variable Perspective Taking was sig-
nificant [F=18.39, p<.001]. The comparison of the two groups was carried out by 
using the Mann-Whitney test. The reliabilities (Cronbach alpha) of the scales used 
ranged between 0.78 to 0.82. The effect size Cohen r was calculated by dividing Z by 
the square root of the number of participants. Apart from the presence of behavioral 
problems, the Cohen r of all other variables ranged from 0.31 to 0.37, suggesting an 
overall medium effect size for the CTC intervention (Brydges, 2019; Carriedo et al., 
2020; Fritz et al., 2012). The results of these variables with effect sizes across three 
time-points can be found in Table 2.

Perspective taking (PT) was found to have a partial mediation effect between Inter-
vention and CES-D. The direct path between Group and CES-D was significant [B = 
-2.77, SE = 0.51, t=-5.41, p < 0.001, 95% CI = -3.77, -1.76]. The path from Group to 
Perspective-taking was significant [B = 5.74, SE = 1.32, t = 4.33, p<0.001, 95% CI = 
3.13, 8.56]. The path from PT to CESD was also significant [B = -0.12, SE = 0.03, t 
= -4.42, CI = -0.18, -0.07, p <0.001]. The direct path between Intervention and CESD 
was as follows: [B = -2.77, SE = 0.51, t = -5.41, p < 0.01, 95% CI = -3.77, -1.76]. The 

Table 1   Sociodemographics of caregivers and care-recipients at baseline

CTC​ BSB t/ chi sq p

Caregiver
Age 53.11 (SD 5.62) 53.60(SD 6.50) -0.36 0.71
Gender (Female/ Male) 72/19 68/17 0.02 0.88
Relationship with care recipient
       Daughter 71 67 2.03 0.57
       Son 19 17
       Daughter-in-law 1 0
       Son-in-law 0 1
Education
       Primary 3 2 0.4 0.82
       Secondary 49 43
       Tertiary 39 40
Occupation
        Full Time 18 15 1.1 0.57
        Part Time 62 55
        Retired/ Not employed 11 15
Hours in caregiving per week 64.29(SD18.02) 67.08(SD18.58) -1.0 0.32
Care Recipient
Age 76.79 (SD4.39) 77.04 (SD4.17) -0.38 0.71
Gender (Female/ Male) 75/16 73/12 0.39 0.53
Reisberg Scale (GDS6/GDS5) 15/76 17/68 0.36 0.55



2450	 A. Au et al.

1 3

indirect path effect was 0.70 [SE = 0.28, CI= -1.33, -0.25]. In addition, the possible 
moderation effect of COVID-19 on intervention effect was also tested. Prior to COVID-
19, 38 caregivers completed CTC and 34 completed BSB. During COVID-19, 53 car-
egivers completed CTC and 51 caregivers completed BSB. The results obtained were 
as follows. No significant moderation effect was found for COVID-19 (CES-D: F=0.66, 
p=0.42; PT: F=1.17, p=0.28; RMBP: F= 0.27, p= 0.61; RMBR: F=2.5, p=0.11; SS: 
F=2.33, p=0.13).

Recruited into project from 24 units (n=196)

Completed T1 
questionnaire: (n=93);
Drop-out (n=2): CG
employment time clash
(n=2)

CTC (12 units: n=96)

Completed T1 
questionnaire: (n=90); 
Dropout (n=3): CG 
employment time clash 
(n=3)

BSB (12 units: n=96)Allocation

Completed T2 
questionnaire: (n=91); 
Drop-out (n=2): CG health 
issues (n=1): CR residential 
placement (n=1)

Completed T2 
questionnaire: (n=85);
Drop-out (n=5): CR
residential placement 
(n=5)

T2

T1

Recruitment

Completed T0 
questionnaire: (n=95);
Drop-out (n=1): CG
employment time clash 

Completed T0 
questionnaire:
(n=93); Drop-out (n=3): 
CR health issues (n=3)

T0

AnalysisAnalysed  (n=91) Analysed  (n=85)

Fig. 2   Consort Diagram
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Conclusion & Discussion

The present findings provided empirical support that perspective-taking interven-
tions could reduce depressive symptoms and enhance perspective-taking. The medi-
ation effect of perspective-taking on change in depressive symptoms was also sup-
ported. At the same time, there was significant improvement in both emotional and 
instrumental social support. In addition, while the changes in perceived presence 
of symptoms in the care-recipients had a relatively small effect size, the negative 
reactions to these symptoms were reduced with medium effect sizes. No moderation 
of COVID-19 was found on the intervention effects. Results of the present study 
provided support for an intervention model incorporating the facilitation of self-
awareness and empathetic insight. Western Pacific Region has the highest number 
of people with dementia (WHO, 2021; Jia et al., 2020). Improvements in life expec-
tancy have changed the structure of multigenerational families and have resulted in 
extended periods of social and emotional support exchanges including caregiving 
over the life span. The study is relevant to this cultural context of dementia care.

The study has made three major advancements. First, a more comprehensive per-
spective-taking protocol and more detailed assessments were developed to promote 
and gauge relational insights. Second, the findings provided support for the interven-
tion could be effectively delivered using of non-digitalized and low-cost technology. 
Finally, the present findings would support that the CTC intervention was effective 

Table 2   Measure Outcomes

CTC​, Connecting Through Caregiving; BSB, Basic Skill Building; α, Cronbach alpha; CES-D, Center 
of Epidemiologic Studies Scale; PT, Perspective-taking; BP, Presence of behavioral problems as meas-
ured by Revised Memory and Behavior Checklist; BR, Reaction to behavioral problems as measured by 
Revised Memory and Behavior Checklist; SS, Instrumental and Emotional Social Support

CTC​ BSB Mann-Whitney 
U

α Mean SD Rank Mean SD Rank Z Cohen r p

T0 CES-D 0.80 16.49 5.74 91.41 15.79 6.34 85.41 -0.78 0.06 0.44
PT 0.89 37.98 11.79 89.98 35.96 8.44 86.92 -0.40 0.07 0.69
BP 0.83 16.77 4.79 92.11 15.86 5.59 84.64 -0.98 0.07 0.33
BR 0.74 24.09 7.44 91.81 24.09 7.44 84.96 -0.89 0.06 0.37
SS 0.85 3.80 0.54 86.03 3.87 0.48 91.15 -1.27 0.09 0.21

T1 CES-D 0.76 11.11 4.49 73.51 14.18 5.31 104.60 -4.05 0.31 <0.001
PT 0.88 46.25 11.04 104.38 38.63 12.09 71.51 -4.28 0.32 <0.001
BP 0.76 13.22 3.11 80.91 14.82 5.07 96.62 -2.05 0.15 0.04
BR 0.78 16.60 6.57 73.87 20.88 7.41 104.16 -3.95 0.30 <0.001
SS 0.81 4.53 0.74 101.42 4.49 0.29 74.67 -4.64 0.35 <0.001

T2 CES-D 0.78 12.01 5.02 73.04 15.27 5.63 105.10 -4.20 0.32 <0.001
PT 0.81 43.88 8.16 106.66 37.87 7.85 69.06 -4.89 0.37 <0.001
BP 0.74 13.78 2.26 81.30 15.61 4.82 96.21 -1.95 0.15 0.05
BR 0.79 18.01 7.53 73.05 22.58 7.67 105.04 -4.20 0.32 <0.001
SS 0.80 4.49 0.75 100.77 4.08 0.39 75.36 -4.75 0.36 <0.001
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for both pre-pandemic and pandemic situations. These advancements will be dis-
cussed with more details in the following.

First, we have used a more comprehensive perspective-taking intervention proto-
col and assessment framework. In the pilot study (Au et al., 2019a), we have simply 
asked the caregiver about changing the way you think by adopting different perspec-
tives about the caregiving role and the care-recipient. In the present study, we have 
used a more detailed perspective scale to capture more dimensions of perspective-
taking developed in a more detailed protocol. These included more detailed facilita-
tion of a more individualized caregiver’s and the care-recipient’s life experience and 
how these experiences could influence thoughts and feelings. In terms of outcomes, 
the present study also    suggested that CTC contributed to the caregiver’s reduced 
reactions to behavioural  symptoms and enhanced social support.  For gauging the 
outcomes of the present study, we have also included social support as well as pres-
ence and reactions to behavioral problems.

Second, telephone-administered interventions allowed more opportunities for 
addressing the individualized concerns of each caregiver. As the sessions were car-
ried out at times convenient to the caregivers, they offered the increased capacity 
to support the caregiver without the added burden of traveling outside the home. 
While interventions by virtual reality have been found to be effective for dementia 
caregivers (Jütten et al., 2018), the phone intervention of the present study could 
help non-digitalized caregivers. The present study also provides evidence that per-
spective-taking reappraisal exercises can also be implemented via low-cost tech-
nology (i.e. telephone) which enhance the availability of interventions even during 
COVID-19.

Finally, the intervention was found to be effective for both pre-pandemic and pan-
demic situations. COVID-19 had resulted in sudden reduction in the availability of 
social support services. These sudden changes could add on to the distress for both 
the unpaid caregiver and the care-recipient (Moon et al., 2022; Giebel et al., 2021). 
Risks for COVID-19 may be heightened for family members who work outside the 
home and provide care, or for those family members who care for multiple gen-
erations (Stokes and Patterson, 2020). However, closer relationships with the care-
recipient during the COVID-19 pandemic was also observed (Tulloch et al., 2022). 
Results of the present study would suggest that the present intervention was effective 
during the pandemic. The present study also provided support that perspective-tak-
ing reappraisal exercises can also be implemented via low-cost technology (i.e. tel-
ephone) which enhance the availability of interventions during pandemic conditions. 
Results suggest that the present telephone administered intervention can offer a safe 
and cost-effective means to overcome some barriers of caregiving during COVID-
19 and pandemic situations.

However, there are some aspects of the study that require improvement. With 
reference to the likelihood of changing demands of caregiving over time, more 
attention should be given to understanding how to deal with complex and conflict-
ing emotions in some cases. Second, perceived family and social support is signifi-
cantly associated with well-being of dementia caregivers (Rote et al. 2021; Au et al., 
2009). Filial piety has also been found to be a protective function to reduce the nega-
tive effects of stressors and to enhance the positive effect of appraisal factors on 
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caregiving burden (Lai, 2010). However, these caregivers often have very little sup-
port and small network sizes (Cheng et al., 2013). More effort should be directed 
to understanding ways of empowering family members who are potentially able to 
assist the primary caregiver (Kunik et  al., 2020; Wang et  al., 2019). Third, more 
attention should be paid to how one member of the dyad can affect the well-being 
of the other in terms of both mental and physical health. Future studies should also 
consider enhancing more mutual support among the caregivers and also access to 
community resources.  Finally, more longitudinal research is needed for both car-
egivers and care-recipients with a framework that emphasizes the the intersectional-
ity of sociocultural factors, health care systems’ factors, and dementia care needs as 
they evolve across time (Gallagher-Thompson et al., 2020).
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