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Objectives: Little is known about the longitudinal effects of training programs on family caregivers’
health-related quality of life (HRQoL) and depressive symptoms over time. Therefore, the purpose of
this study was to examine the effects of a home-based caregiver training program on HRQoL and
depressive symptoms for family caregivers of older persons with dementia.

Methods: Outcomes (caregivers’ HRQoL and depressive symptoms) were assessed before the training
program (baseline), and at 2weeks, 3months, and 6months afterwards. HRQoL was measured using
the Medical Outcomes Study 36-item Short Form Survey, Taiwan version. Depressive symptoms were
measured using the Chinese version Center for Epidemiologic Studies Depression Scale.

Results: Family caregivers who received the individualized home-based training program had better
health outcomes in bodily pain (b= 12.37, p< 0.013), role disability due to emotional problems
(b= 17.74, p< 0.013), vitality (b= 12.40, p< 0.001), better mental summary score (b= 5.14, p< 0.003),
and decreased risk for depression (odds ratio = 0.15, confidence interval = 0.04–0.65, p< 0.013) than
those in the control group during the 6months following the training program.

Conclusion: Our home-based caregiver training program improved caregivers’ HRQoL, especially role
limitations due to emotional problems, and decreased their risk for depression. Copyright# 2012 John
Wiley & Sons, Ltd.
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Introduction

Individuals with dementia commonly exhibit behav-
ioral and psychological symptoms. Indeed, 90% of these
patients in Western developed countries experience at
least one behavioral and psychological symptom during
the course of the disease (Prado-Jean et al., 2010). Many

patients with dementia (75%) have neuropsychiatric
symptoms such as delusion, anxiety, and depression
(Lyketsos et al., 2002). Furthermore, 9%–51.5% of
Western patients with dementia exhibit agitation, perse-
cution, wandering, and aggression (Lyketsos et al., 2002;
Savva et al., 2009; Prado-Jean et al., 2010). Among
Taiwanese patients with dementia, 30%–79.3% displayed
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psychiatric symptoms, 35%–76% had anxiety, and
31%–57% had aggressive behaviors (Shyu et al., 1994;
Fuh et al., 2005). Such problem behaviors increase the
burden on family caregivers, with adverse effects on
their mental health and quality of life (Davis, 1997), as
well as physical health (von Känel et al., 2010).

Health outcomes for family caregivers have been
shown to improve after participation in community-
based caregiver training programs on handling dementia
patients’ behavioral problems. For example, caregivers’
depressive symptoms improved after a group education
intervention (Gallagher-Thompson et al., 2001) and
home visits with or without telephone consultation and
support (Bormann et al., 2009; Elliott et al., 2010).
Family caregivers’ quality of life and psychosocial
health also improved after participating in education
and support groups (Fung and Chien, 2002; Chien
and Lee, 2008; Gavrilova et al., 2009; Elliott et al.,
2010; Chien and Lee, 2011). Furthermore, a meta-
analysis found that caregivers’ psychological well-being,
depression, and social outcomes improved after
support group interventions, including mutual support,
psycho-education, and education (Chien et al., 2011).
However, most of these studies were conducted in
Western developed countries, with only three Asian
studies, all conducted in Hong Kong (Fung and
Chien, 2002; Chien and Lee, 2008; Chien and Lee,
2011). In addition, few of these studies described
longitudinal changes in intervention effects.

In Taiwan, a pilot study showed that a home-based
caregiver training program for family caregivers of older
patients with dementia significantly decreased patients’
behavioral problems, but not their physically aggressive
behaviors and improved caregivers’ self-efficacy in a
3-month period (Huang et al., 2003). However, the
study sample was recruited from a single hospital, the
intervention was delivered by a single research nurse,
the study did not explore the effects of the training
program on caregivers’ health-related quality of life
(HRQoL) and depressive symptoms; and outcomes
were only explored over 3months (Huang et al.,
2003). Therefore, we modified that training program
by adding a component of service utilization consulta-
tion, by including multiple research nurses to deliver
the intervention, and by recruiting caregivers from a
wider variety of sources (two hospitals and a community
care-management center). The intervention provided
caregivers with skills and strategies to lower environmen-
tal stresses for the personwith dementia in their care. The
home-based caregiver training program emphasized
the partnership between healthcare providers and family
caregivers, helped caregivers identify the stresses that
caused behavioral problems, and developed appropriate

environmental support and case-management services.
We hypothesized that after receiving this training
program, caregivers’ HRQoL would improve and their
risk for depression would decrease.

Methods

Design

A single-blinded randomized clinical trial was used to
explore the effects of the caregiver training program
on family caregivers’ HRQoL, depression, preparation
for dementia care, appropriate strategies for managing
behavioral problems, and satisfaction with manage-
ment of behavioral problems. After random assign-
ment, caregivers in the experimental group received
the community-based caregiver training program
with telephone consultations, and participants in the
control group received only written educational
materials and social telephone follow-ups. Data were
collected on HRQoL, depression, preparation for
dementia care, appropriate strategies for managing
behavioral problems, and satisfaction with management
of behavioral problems at 2 weeks, 3months, and
6months after the experimental group had completed
the training program.

Participants

Patients were included if they met the following
criteria: (i) diagnosed with dementia by a psychiatrist
or neurologist; (ii) 65 years or older; (iii) living in a
home in northern Taiwan; and (iv) scored ≥50 on
the Cohen–Mansfield Agitation Inventory, indicating
having behavioral problems (Huang et al., 2003).

Of 374 patients with dementia screened in the
neurological clinics of two hospitals and a community
care-management center in northern Taiwan, 251 met
the inclusion criteria. These 251 people with dementia
and their caregivers were invited to participate in this
study; 129 (51.39%) of them agreed to participate
and were randomly assigned to the experimental
(n= 63) or control group (n= 66). During the study
period, 21 (16.28%) participating patients were lost
to follow-up because of further refusal (n= 17), insti-
tutionalization (n= 1), change of family caregiver
(n= 2), and death (n= 1). At the end of 6-month
follow-up, 108 people with dementia and their family
caregivers (55 and 53 caregiver-care receiver dyads in
the experimental and control groups, respectively)
remained in the study (Figure 1).
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Caregiver training program

Theoretical framework. The theoretical basis for our
family caregiver training program integrated the
Progressively Lowered Stress Threshold (PLST) model
(Hall and Buckwalter, 1987), the concept of partner-
ship with family caregivers (Harvath et al., 1994),
and the Antecedent Event–Behavior–Consequence
(ABC) theory (Skinner, 1953). The PLST model
proposes that patients with dementia show anxious
or agitated behaviors due to the demands of environ-
mental and internal stimuli and to increasing dysfunc-
tion resulting from progressive cerebral pathology and
associated cognitive decline. The training program
emphasized helping caregivers to identify the causative
stressors of patients’ specific behavioral problems and

provided suggestions to modify the environment and
daily schedule to decrease stress.

Skinner’s ABC theory, which focuses on antecedents
and consequences of a specific behavior (Skinner,
1953), was used to help family caregivers manage the
identified specific behavioral problems of patients with
dementia. Family caregivers were taught to explore and
change what happens directly before or directly after
the problem behavior, to alter or at least decrease its
frequency.

The concept of partnership with family caregivers
emphasizes the importance of combining nurses’ and
family caregivers’ knowledge about managing patients’
behavioral problems because the caregiver has important
knowledge about the patient (Harvath et al., 1994). On
the basis of this notion, our training program combined

Patients with dementia screened

Excluded (n=123)

Attention control
(n=66)

Home-based training program

Two-week evaluation

Three-month evaluation

Six-month evaluation
(n=55)

Two-week evaluation
(n=59)

Eligible patients (N=251)

Three-month evaluation
(n=59)

Six-month evaluation
(n=53)

Randomized (N=129)

Refused (n=122)

Refused (n=6)
Institutionalized (n=1)

Refused (n=6)

Refused (n=2)

Refused (n=3)
Died (n=1)
Caregiver changed (n=2)

(N’=374)

(n=63)

(n=57)

(n=55)

Figure 1 Study flow chart.
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the nurses’ and caregivers’ knowledge not only to identify
behavioral problems and their causes but also to plan for
the patient’s individual care, including assessment and
referral to community services needed by the family
caregiver.

Intervention protocol. Using this theoretical framework,
we developed a two-session, in-home training program,
with each session 1week apart (Table 1). At the initial
visit, which lasted 2 to 3h, a research nurse visited the
home to establish a partnership with the family caregiver
and to conduct a structured assessment of the dementia
patient’s condition. Then the research nurse worked with
the family caregiver to identify the targeted behavioral
problems and to explore the causative environmental
stimuli, antecedents, and consequences of the targeted
behavioral problems. Strategies were offered to provide
positive reinforcement to enhance the desired behavior.
A tentative plan was made with the caregiver to minimize
these stimuli and decrease the targeted behavioral pro-
blems by modifying the daily schedule and environment.

In the second session, lasting 2 to 3 h as well, the
nurse visited the family caregiver to further assess family
resources, strengths and weaknesses, provide informa-
tion regarding dementia care, confirm the patients’
behavioral problems, and finalize the plan for handling
specific behavioral problems. The plan included the
identified behavioral problems, specific environmental
stimuli, and agreed-upon handling strategies based on
the first assessment. Specific suggestions were re-
emphasized and adjusted if needed tomodify the environ-
ment to lower causative environmental stimuli. On the
basis of each caregiver’s needs, the nurse gave informa-
tion and made referrals to community services.

At 1week after the second visit and once a month
thereafter, the research nursemade follow-up phone calls,
each lasting 20–30min, to family caregivers to find out
the conditions of the targeted behavioral problems and
to evaluate progress in managing those problems. If

referrals to community services were made in prior visits,
the nurse also evaluated utilization of those services.

Outcome variables

HRQoL. Family caregivers’HRQoL wasmeasured by the
Taiwan version of theMedical Outcomes SF-36 (Lu et al.,
2003; Tseng et al., 2003). The SF-36 is a widely used
profile measure of generic HRQoL, thus allowing further
comparison among patients across different countries
and/or with different diseases (Weinberger et al., 1991;
Lyons et al., 1994). The SF-36 has 36 items representing
eight generic health concepts: physical functioning (PF),
role disability due to physical health problems (RP);
bodily pain (BP); vitality (energy/fatigue) (VT); general
health perceptions (GH); role disability due to emotional
problems (RE); social functioning (SF); and general men-
tal health (MH). Mental component summary (MCS)
and physical component summary (PCS) scores were
calculated using norm-based (50, 10) scoring methods
(Ware et al., 1994) with Taiwan-specific SF-36 algorithms
(McHorney, 1996). Scores for each scale range from 0 to
100, with higher scores representing better health out-
comes. The SF-36 has been reported to have good validity
and reliability amongolder populations in theUnited States
(Weinberger et al., 1991; Lyons et al., 1994; McHorney,
1996). The SF-36 was translated into Chinese (Taiwan
version) and demonstrated to have good reliability and
validity (Tseng et al., 2003). In this study, Cronbach’s
alphas for the eight scales ranged from 0.75 to 0.97.

Depressive symptoms. Risk for depression was mea-
sured by the Chinese version of the Center for Epidemi-
ologic Studies Depression Scale (CES-D; Radloff, 1977),
a widely used instrument for measuring depressive
symptomatology in the general population. The CES-D
contains 20 items representing symptoms whose
frequency in the previous week is rated on a scale from

Table 1 The training program

Schedule Experimental group Control group

Initial visit 1. Assess the dementia patient, her/his family caregiver, environment,
and needs for community resources.

Provide written educational
materials.

2. Assess specific behavioral problems and develop a tentative
behavioral management plan.

Second visit (1week after
initial visit)

1. Provide care plan and positive reinforcement strategies for
specific behavioral problems.

—

2. Provide information and referrals to community services.
Phone call (1week after
second visit)

Follow targeted behavioral problems and utilization of
community services.

Telephone social contact

Phone calls (monthly from
first to sixth month)

Telephone consultations Telephone social contact
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0 (less than 1day), to 1 (1–2 days), 2 (3–4 days), and 3
(5–7days). The CES-D has been translated and demon-
strated to have good psychometric properties including
reliability, validity, sensitivity, and specificity in Chinese
and Taiwanese samples (Fu et al., 2003). CES-D scores
≥ 15 indicate risk for depression (Chien and Cheng,
1985). In this study, Cronbach’s alpha for the CES-D
was 0.93.

Preparation for dementia care, appropriate strategies
for managing behavioral problems, and satisfaction with
management of behavioral problems. “Preparation for
dementia care” was assessed using the Caregiver Pre-
paredness Scale (Huang, 2001); “appropriate strategies
for managing behavioral problems,” and “satisfaction
with management of behavioral problems”were assessed
using the Caregivers Competence of Behavioral Problem
Management Scale (Huang and Shyu, 2003). Preparation
for dementia care was scored on a 5-point Likert scale
from 1 (unprepared) to 5 (well prepared). Appropriate
strategies for managing behavioral problems and
satisfaction with management of behavioral problems
were scored for frequency on a 5-point Likert scale
from 1 (never) to 5 (always).

Procedure

This study was approved by the Human Subjects Pro-
tection Committee (97-1850B) of Chang Gung Me-
morial Hospital in Taiwan. Research assistants
approached eligible family caregivers at the outpatient
clinics of two hospitals in Taipei and cases referred by
the local care-management center to explain the study
and participants’ right to withdraw. Those who agreed
to participate signed the written consent and were
randomly assigned to the experimental or control group.

Both groups were assessed at baseline (before the
intervention) for HRQoL and depressive symptoms.
The experimental group received the caregiver training
program, and the control group received printed sheets
with general information on dementia such as the
causes, courses, and symptoms of dementia, but no
specific information on handling behavioral problems.
At 2weeks, 3months, and 6 months after the experi-
mental group completed the two-session training
program, both groups received a follow-up assessment
for HRQoL and depressive symptoms. To minimize
attrition, caregivers in both groups received monthly
follow-up phone calls from the first to the sixth month.

Statistical analysis

Analyses were carried out under an intention-to-treat
principle. The results using this principle were similar

to those using on-protocol subjects. Changes in out-
come variables were analyzed using hierarchical linear
models (Raudenbush and Bryk, 2002). Because the vari-
ables were normally distributed, general hierarchical
generalized linear models were applied for eight
HRQoL scales, PCS, MCS, preparation for dementia
care, appropriate strategies for managing behavioral
problems, and satisfaction with management of behav-
ioral problems. CES-D scores<15 were categorized as 0
(without risk for depression), and CES-D scores ≥15
were categorized as 1 (at risk for depression). Thus, hi-
erarchical generalized linear models with dichotomous
dependent variables were appropriate. We chose to
specify the control group as the reference category. Do-
ing so allowed us to estimate the odds of risk for depres-
sion in the experimental group relative to the odds for
the control group over time. For all analyses, we cen-
tered time at 6months after the caregiving program
was completed to minimize the possibility of multi-
collinearity when evaluating nonlinear changes with
time (Raudenbush and Bryk, 2002). Finally, attrition
was accounted for by using a dummy variable for sub-
jects who dropped out in this study. In addition, we
controlled for attrition for each outcome variable by
treating its attrition as a covariate. Considering the issue
of multiple comparisons in this study, we adjusted the
significance levels for p-values from 0.05, 0.01, and
0.001 to 0.013, 0.003, and 0.001, respectively, by the
Bonferroni method (Bland and Altman, 1995; Savitz
and Olshan, 1995). Outcome variables were measured
at baseline, 2weeks, 3months, and 6months following
the intervention, but are plotted in Figure 2 according
to regression coefficients that account for all parameters
in the multi-level analysis, not the raw scores.

Results

Baseline participant characteristics

Of the 129 patients with dementia who participated in
this study, 54.3% were female, with an average age of
80.26 years (SD= 6.95). For clinical characteristics,
52.7% had Alzheimer’s disease, 35.7% had vascular
dementia, and the time since diagnosis with dementia
was 46.09months (SD= 37.00). In terms of dementia
severity as measured by the Clinical Dementia Rating
Scale (Morris, 1993; Lin and Liu, 2003), 36.4% patients
had mild dementia, 34.1% had moderate dementia,
and 29.5% had severe dementia. For care receivers’
cognitive status as measured by the Chinese Mini-
Mental State Examination (Yip et al., 1997), their
average score was 10.95 (SD= 7.07), representing
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moderate dementia. These characteristics of patients
with dementia did not differ significantly by group.

Among the family caregivers, 75.2%were female, with
a mean age of 55.47 years (SD=13.69). The largest pro-
portion of caregivers had completed high school
(35.7%), and they were almost equally distributed among
spouses (28.7%), daughters (27.9%), and daughters-in-
law (27.1%). The rest were sons (16.3%). The caregivers
spent on average 13.45 h (SD=8.39) per day caring for
dementia patients. They had been family caregivers for
an average of 42.63months (SD=36.16). Only 34.9%
hired a home helper. Caregivers in the experimental
and control groups did not differ significantly in any
characteristics (Table 2).

Outcome comparisons

Family caregivers who received the individualized
home-based training program had better health out-
comes in bodily pain (b=12.37, p< 0.013), role disabil-
ity due to emotional problems (b=17.74, p< 0.013),
vitality (b=12.40, p< 0.001), better mental summary

score (b=5.14, p< 0.003), and decreased risk for
depression (odds ratio = 0.15, confidence interval =
0.04–0.65, p< 0.013) than those in the control group
during the 6months following the training program
(Table 3). At the same time, these caregivers were better
preparation for dementia care (b=0.41, p< 0.013), had
more appropriate strategies for managing behavioral
problems (b=0.94, p< 0.001), and were more satisfied
with their management of behavioral problems
(b=0.79, p< 0.001) than control group caregivers over
the 6months after the training program.

In other words, at 6months following the interven-
tion, caregivers who received the training program had
12.37 points more in BP, 17.74 points more in RE,
12.40 points more in VT, and 5.14 points more in
MCS (on possible scores ranging from 0 to 100) than
those in the control group. At the same time, family
caregivers who received the individualized home-
based training program were less likely to be at risk
for depression (OR= 0.15, CI = 0.04–0.65, p< 0.013),
indicating 85% lower likelihood of risk for depression
than those in the control group during the 6months
following the training program. Family caregivers
in the experimental group had 0.41 points more in
preparation for dementia care, 0.94 points more in
implementing appropriate strategies for managing
behavioral problems, and 0.79 points more in their
satisfaction with management of behavioral problems
(on possible scores ranging from 1 to 5). These results
suggest that the effects of the intervention lasted over
6months after the training program ended. In partic-
ular, the intervention effects on vitality and risk for
depression increased during the follow-up period.
The control group had relatively stable role disability
because of emotional problems and risk of depression
during the 6-month follow-up, whereas RE scores
continuously increased and risk of depression decreased
in the experimental group during the same period
(Figure 2).

Discussion

This study found that a home-based caregiver training
program, which was developed from the PLST model
and ABC theory and used a partnership with family
caregivers of patients with dementia, significantly
improved caregivers’ HRQoL and decreased their
likelihood of risk for depression, with effects lasting
at least 6months. The intervention helped caregivers
identify the stresses that caused behavioral problems
in patients with dementia and helped caregivers
develop appropriate environmental support and case
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management services. This study expanded our prior
study (Huang et al., 2003) with a more comprehensive
intervention and examined the effect of the interven-
tion on more long-term outcomes.

The PLST model has been shown to be effective in
interventions to decrease depression among caregivers
of patients with dementia (Buckwalter et al., 1999),
decrease caregiving impact (Stolley et al., 2002), and
improve caregiver’s immune function (Garand et al.,
2002). On the other hand, the ABC model was shown
to be useful in anger treatment (Fuller et al., 2010).
However, little is known regarding its effects on health
outcomes of family caregivers of patients with demen-
tia (Volicer and Hurley, 2003).

This randomized, controlled study showed that
integrating the PLST and ABC approaches was effec-
tive in developing a caregiver training program that
improved health outcomes of family caregivers of
patients with dementia in Taiwan. The clinical signifi-
cance of these improvements in HRQoL outcomes can
be assessed by the minimally important difference
(MID), which indicates the smallest difference in score
for the domain of interest that is perceived as benefi-
cial. A MID of 5 is suggested for the SF-36 (Walters,
2004; Bjorner et al., 2007). In this study, the difference
between the experimental and control groups in BP,
RE, and VT were close to or greater than 10; and in
MCS, it was greater than 5, indicating a clinically
significant effect of the intervention on caregivers’
HRQoL. Thus, the intervention program was more

clinically efficient in improving caregivers’ bodily pain,
vitality, general health perception, and social function
than for other health-related outcomes.

This study also found that the intervention pro-
gram decreased caregivers’ risk for depression by
85% compared with that of control caregivers of
patients with dementia. This result is consistent with
reports that home visits with or without telephone
consultation and support effectively decreased depres-
sive symptoms of family caregivers of dementia
patients (Bormann et al., 2009; Elliott et al., 2010).
In this study, the intervention effect on decreasing risk
for depression lasted for at least 6months after ending
the home-based training program.

Despite its contributions, this study had some lim-
itations. First, the study used a single-blinded design,
that is, only patients with dementia and their family
caregivers were blinded to which intervention they
received. However, the impact of this limitation may
have been minimized by caregivers’ self-reporting the
outcome variables. Second, we did not collect infor-
mation on caregivers’ life events that might have influ-
enced the results. On the other hand, this issue might
have been addressed by randomly assigning caregivers
to groups, which assumes that the characteristics of
the experimental and control groups are equivalent
(D’Agostino and D’Agostino, 2007). Third, the con-
trol group had less contact with a health professional
than the intervention group, which might have exag-
gerated the intervention effects. Finally, the study

Table 2 Comparison of caregivers’ demographic and caregiving characteristics by group

Characteristic Experimental group (n=63) Control group (n=66) p*

Age (years), mean�SD 54.73�15.10 56.17�12.28 0.55
Gender, n (%) 0.51
Male 14 (22.2) 18 (27.3)
Female 49 (77.8) 48 (72.7)

Educational background, n (%) 0.07
Illiterate 3 (4.8) 6 (9.1)
Primary school 11 (17.5) 23 (34.8)
High school 23 (36.5) 23 (34.8)
College 12 (19.0) 6 (9.1)
University or above 14 (22.2) 8 (12.1)

Relationship to care receiver 1.00
Spouse 18 (28.6) 19 (28.8)
Son 10 (15.9) 11 (16.7)
Daughter 18 (28.6) 18 (27.3)
Daughter-in-law 17 (27.0) 18 (27.3)

Time caring for patients per day (hours), mean�SD 12.07�8.17 14.74�8.45 0.72
Duration of caregiving (months), mean�SD 38.48�29.00 46.53�41.64 0.21
Hired helper 0.99
Yes 22 (34.9) 23 (34.8)
No 41 (65.1) 43 (65.2)

SD = standard deviation;
*p-values are based on analysis of variance or Pearson chi-square test.
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sample was small. However, this limitation wasmitigated
by the study’s statistical power, which was sufficient to
detect meaningful treatment effects (Leon, 2008).
Caregivers’ RE had a power of 0.99 and their BP, VT,
and MCS had a power of 0.93 at 6months following
the intervention (Diggle et al., 1994; Liu and Wu, 2005;
Brown and Prescott, 2006).

In conclusion, this training program in its current
form, which combines PLST and ABC approaches,
effectively improved health outcomes and decreased
risk of depression in a Taiwanese sample of family
caregivers of patients with dementia. Similar programs
may be applicable to other countries with Chinese
populations, and the results of this study can provide
a reference for healthcare providers who deal with
Chinese/Taiwanese immigrants.
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