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Abstract
Aims. The aim of this study was to explore distinct trajectories of caregivers’

depressive symptoms and the effects of a training programme on these trajectories

over 18 months after the programme.

Background. Overall effects of caregiver-training programmes on family

caregivers’ depressive symptoms have been reported, but few studies explored

distinct courses of changes in caregivers’ depressive symptoms and followed up

intervention effects on these distinct courses.

Design. Randomized clinical trial.

Methods. Family caregivers (n = 116) were randomly assigned into experimental

(n = 57) and control (n = 59) groups. The experimental group received the

training programme with telephone consultation and the control group received

written educational materials and social telephone follow-ups. Caregivers’

depressive symptoms were assessed from June 2009 – March 2012 by self-

completed questionnaires before, at 2 weeks and 3, 6, 12 and 18 months after

the intervention. Groups of individual trajectories were distinguished using group-

based trajectory modelling.

Results. Caregivers’ depressive symptoms fell into three stable trajectories: non-

depressed, mildly blue and depressed. After controlling for covariates, caregivers

who received the caregiver-training programme were less likely than those who

did not experience persistent depressive symptoms (b = �1�92, odds ratio = 0�15,
P < 0�05).
Conclusion. Depressive symptoms of family caregivers of persons with dementia

were relatively stable and followed three distinct courses: non-depressed, mildly

blue and depressed. Therefore, caregivers’ depressive symptoms should be

assessed as early as possible. Caregivers in the experimental group had a lower

probability of persistent depressive symptoms than caregivers in the control

group. Therefore, this training programme can be used by healthcare providers
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Introduction

Family caregivers (FCGs) of persons with dementia (PWD)

have a higher prevalence of depressive symptoms than FCGs

of other patient populations or the general population (Pin-

quart & S€orensen 2006, Hernandez & Bigatti 2010). In par-

ticular, FCGs’ mental health is adversely affected by PWDs’

problem behaviours and neuropsychiatric symptoms (Huang

et al. 2009, V€alim€aku et al. 2009, Conde-Sala et al. 2010,

Liu et al. 2012, Mausbach et al. 2012). However, little

information is available on longitudinal changes in depres-

sive symptoms of FCGs for PWD. Furthermore, apart from

studies on the average course of changes in caregivers’

depressive symptoms, no studies have explored whether

these longitudinal changes in depressive symptoms of FCGs

for PWD have different patterns. Hence, some important

research questions remain unanswered. In particular, do lon-

gitudinal changes in caregivers’ depressive symptoms follow

distinct courses for FCGs of PWD? If so, how are these tra-

jectories described in terms of their levels and rates of

change over time? What factors affect the probabilities of

following various paths of recovery?

We previously reported short-term (6-month) results

showing that our home-based caregiver-training pro-

gramme, which was developed from the Progressively Low-

ered Stress Threshold Model (PLST) model and Antecedent

Event-Behaviour-Consequence (ABC) theory and used a

nurse partnership with FCGs of PWD, significantly

decreased caregivers’ likelihood of risk for depression at

least 6 months after receiving the programme (Kuo et al.

2013). However, whether the caregiver-training programme

had different effects on caregivers with different patterns of

depressive symptoms has not been studied. This informa-

tion can provide a more comprehensive understanding of

the effects of the training programme and how it benefits

FCGs. In this paper, we extend our previous results beyond

6 months and up to 18 months after completing the care-

giver-training programme by exploring its effects on distinct

depressive-symptom trajectories among FCGs of older

PWD. Instead of a variable-centred approach, we employed

a person-centred approach to identify high-risk patients and

those who can benefit from the intervention. To that end,

Why is this research or review needed?

� Little is known regarding the distinct patterns of changes

over time in the depressive symptoms of family caregivers

of persons with dementia.

� The caregiver-training programme, based on the concept of

partnership with family caregivers, Progressively Lowered

Stress Threshold Model and Antecedent Event-Behaviour-

Consequence theory, decreased caregivers’ overall depressive

symptoms during 6 months after the programme. However,

little is known about training programme effects beyond

6 months following the programme. Specifically, little is

known about effects of the training programme on caregivers

with different patterns of depressive symptoms over time.

What are the key findings?

� Family caregivers’ depressive symptoms during the

18 months following the training programme follow multi-

ple distinct courses or trajectories that were characterized

as depressive, mildly blue and non-depressive.

� All three-trajectory classes remained stable over time, i.e.

those that started with high depressive symptoms stayed high

and those starting with low depressive symptoms remained

low.

� Caregivers who received our individualized family care-

giver-training programme were less likely to be consistently

depressed during the 18 months following the programme.

How should the findings be used to influence policy/
practice/research/education?

� Nurses should assess family caregivers of persons with

dementia for depressive symptoms regularly to identify

high-risk groups.

� Nurses can reduce family caregivers’ depressive symptoms

by providing the individualized family caregiver-training

programme.

� The results of this study can provide a reference for devel-

oping health education or consultation programmes that

can be used by healthcare providers for persons with

dementia and their caregivers.
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we used group-based trajectory modelling to describe FCGs’

distinctive depressive-symptom trajectory groups (Jones

et al. 2001, Nagin 2005, Andruff et al. 2009).

Background

Family caregivers’ depressive symptoms have been

decreased by intervention programmes to improve FCGs’

ability to manage PWD’s behavioural problems. These pro-

grammes include group education (Marriott et al. 2000,

Gallagher-Thompson et al. 2001, 2003, Hepburn et al.

2001, M�arquez-Gonz�alez et al. 2007), home visits with/or

telephone consultation and support (Belle et al. 2006, Gal-

lagher-Thompson et al. 2007, Moniz-Cook et al. 2008,

Bormann et al. 2009, Elliott et al. 2010) and support

groups (Fung & Chien 2002, Chien & Lee 2008, 2011,

Gavrilova et al. 2009, Elliott et al. 2010). FCGs’ depressive

symptoms were also significantly improved by randomized

control trials of a pleasant-events programme (Moore et al.

2013), an individual teaching programme based on coping

strategy (Knapp et al. 2013, Livingston et al. 2013), an 8-

day daily telephone-monitoring stress and mood pro-

gramme (Zarit et al. 2014), problem-solving therapy (Gar-

and et al. 2014) and psychological/education interventions

(Joling et al. 2012, Rodriguez-Sanchez et al. 2012).

Depressive symptoms of FCGs for patients with Alzhei-

mer’s disease were also improved relative to controls by

multisite caregiver interventions (Gitlin et al. 2003). In that

study, each site used a specific multi-component strategy

that included an automated telecare intervention, beha-

vioural skills training, long-term education in primary care,

family therapy and teleconferencing among family mem-

bers, psychoeducational group interventions and environ-

mental skill-building interventions (Gitlin et al. 2003).

However, the samples consisted of White, Hispanic and

African American FCGs. Little is known about the effects

of these interventions on Asian or Chinese FCGs.

In our previous randomized control trial, FCGs’ risk for

depression decreased after an individualized home-based

caregiver-training programme for managing PWD’s beha-

vioural problems, with referrals to community services and

telephone consultation (Kuo et al. 2013). However, these

analyses focused on the overall intervention effects on the

average course of changes in depressive symptoms. Little is

known about the specific intervention effects on FCGs with

different depressive-symptom patterns over time.

Older persons’ depressive symptoms have been character-

ized by significant heterogeneity in how they evolve over

time (Andreescu et al. 2008, Cui et al. 2008, Liang et al.

2011). For example, older community-dwelling persons had

trajectories of minimal-to-few depressive symptoms, a mod-

erate level and high levels of symptoms over a 10-year per-

iod (Andreescu et al. 2008, Liang et al. 2011). Therefore,

caregivers are also likely to have multiple trajectories of

depressive symptoms. Accordingly, two research questions

remain unanswered. First, do caregivers have multiple dis-

tinct depressive-symptom trajectories? If so, what are the

levels and rates of change in these trajectories? Second,

how does a caregiver-training programme affect these dis-

tinct courses of change in depressive symptoms? This

research aimed to examine the long-term (18 months)

effects of a home-based caregiver-training programme on

multiple trajectories of FCGs’ depressive symptoms. We

used group-based trajectory modelling to explore FCGs’

distinctive depressive-symptom trajectory groups (Jones

et al. 2001, Nagin 2005, Andruff et al. 2009) and the inter-

vention effects of the training programme on these groups.

The study

Aims

To extend the 6-month results of our prior study on the

effects of the family caregiver-training programme (Kuo

et al. 2013), we conducted this study to: (1) describe the

multiple trajectories of family caregivers’ depressive symp-

toms over 18 months of follow-up; and (2) report the

effects of the training programme on family caregivers’ dis-

tinct depressive-symptom trajectories.

Hypotheses

We evaluated two hypotheses.

Hypothesis 1 (H1): Family caregivers’ depressive symp-

toms during the 18 months following the training pro-

gramme follow multiple distinct courses or trajectories that

differ in their levels and rates of change, reflecting different

patterns of depressive symptoms.

Hypothesis 2 (H2): family caregivers who receive the

individualized caregiver-training programme are less likely

than those without the training to be in a trajectory charac-

terized by greater depressive symptoms, with average Cen-

tre for Epidemiological Studies Depression Scale (CES-D)

scores at different times indicating risk for depression and

less improvement during the follow-up.

Design

A randomized clinical trial (Huang et al. 2013, Kuo et al.

2013) was used to explore the long-term effects of a home-
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based, individualized caregiver-training programme, which

was founded on the concept of partnership with FCGs

(Harvath et al. 1994), the PLST model (Hall & Buckwalter

1987, Hall et al. 1995, Gerdner & Buckwalter 1996) and

ABC theory (Skinner 1953). The partnership concept refers

to research nurses and FCGs partnering to collaboratively

develop care plans for managing patients‘ behavioural prob-

lems (Harvath et al. 1994). The PLST model, which empha-

sizes understanding environmental and internal stimuli that

cause PWD’s agitated behaviours, was used to help FCGs’

identify and manage stressors leading to patients‘ beha-

vioural problems causing the most trouble for FCGs. The

ABC theory was employed to help FCGs alter or decrease

the frequency of specific behaviours by focusing on their

reasons (antecedents) and consequences.

Participants

Participants were FCG–PWD dyads. Eligible patients were

diagnosed with dementia by a neurologist, ≥65 years, living

in a home setting in northern Taiwan and having beha-

vioural problems as indicated by a Cohen-Mansfield Agita-

tion Inventory (CMAI) (Cohen-Mansfield & Billig 1986)

score ≥50. Eligible FCGs had to assume primary caregiving

responsibility and be ≥20 years old.

Intervention

Our caregiver-training programme had two 2- to 3-hour

sessions, each session 1 week apart, a 30-minute telephone

consultation 2 weeks after the second session and monthly

20–30-minute telephone consultations thereafter (Huang

et al. 2013, Kuo et al. 2013). At the initial visit, the

research nurse conducted a structured assessment of the

PWD’s condition and behavioural problems as well as the

family’s strengths, weaknesses and resources and established

a partnership with the FCG. The nurse then assisted the

caregiver to identify problem behaviours; to explore the

causative environmental stimuli, antecedents and conse-

quences of each behaviour; and to develop tentative inter-

vening strategies. In the second at-home session, the nurse

further assessed PDW’s condition and behavioural problems

and finalized the behavioural-management plan. Suggestions

to decrease environmental stimuli were re-emphasized and

modified if needed. The control group received general

information on dementia care.

Over the next 18 months, research nurses made follow-

up phone calls to provide further assurance and

consultation as well as to evaluate progress regarding

behavioural management. The control group received social

contact follow-up phone calls, but without discussing

management of behavioural problems.

Sample size and determination

On the basis of our pilot study (Huang et al. 2003), we set

the effect size at 0�50 according to power curves for multi-

level modelling (Scherbaum & Ferreter 2009), used t-tests

and set a two-tailed a of 0�05 to verify the hypothesis.

Using these values, we estimated the sample size as 64 via

GPower 3.1 software. Assuming an attrition rate of 20% at

each time point after the first, we aimed to recruit 128 care-

giver–patient dyads (Huang et al. 2013).

In addition, for latent-class group modelling (LCGM),

this data set included a measure of depressive symptoms for

116 participants at level 2 (interpersonal differences in

depressive symptoms) and at five follow-up times for 519

observations at level 1 (intrapersonal differences in depres-

sive symptoms by time) (116, 114, 107, 97 and 85 observa-

tions at 2 weeks, 3, 6, 12 and 18 months, respectively, due

to attrition by 31 participants during the follow-up period)

(Figure 1). Typically, a data set of at least 300–500 obser-

vations is preferable for running LCGM, although the anal-

ysis can be applied to data sets of at least 100 cases per

observations (Nagin 2005). Therefore, our observations

were sufficient for LCGM. The proportion selecting the

three-class model suggests that for latent class analysis at

a = 0�05, the power would be about 80% when N is

slightly over 100 cases (Dziak et al. 2014).

Randomization

Family caregiver–persons with dementia dyads were random-

ized to either the experimental or control group using Excel

software. First, a random number table was created in Excel

to generate the random allocation sequence (even and odd

numbers were assigned to the experimental and control

groups, respectively). Second, the random allocation sequence

was used to assign participants to groups according to identifi-

cation numbers that had been chronologically assigned by an

independent research staff member. Third, study participants

were blinded after group assignment, but the research nurses

who delivered the training programme and assessed outcomes

were not blinded. The experimental and control groups had

57 and 59 FCG–PWD dyads, respectively.

Data collection

Data were collected on PWD’s behavioural problems and all

FCGs’ depressive symptoms before (baseline), at 2 weeks and
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Patientswith dementia (N’ = 374) Excluded (n = 245)
Did not meet inclusion criteria 
(n = 123)
Refused to participate (n = 122)

Control group (n = 66)Experimental group (n = 63)

2-week follow-up (n = 57)

3-month follow-up (n = 55)

6-month follow-up (n = 55)

2-week follow-up (n = 59)

Randomised (N = 129)

3-month follow-up (n = 59)

6-month follow-up (n = 52)

12-month follow-up (n = 49)

18-month follow-up (n = 45)18-month follow-up (n = 40)

12-month follow-up (n = 48)

Dropped out (n = 8)
Lost to contact (n = 2)
Relocated (n = 3) 
Hospitalised (n = 1) 
Died (n = 2)

Dropped out (n = 6)
Refused to participate (n = 6)

Dropped out (n = 2)
Refused to participate 
(n = 2)

Dropped out (n = 7)
Refused to participate (n = 2)
Lost to contact (n = 1)
Relocated (n = 1) 
Hospitalised (n = 1)
Institutionalised (n = 2)

Dropped out (n = 7)
Refused to participate (n = 6)
Institutionalised (n = 1)

Dropped out (n = 7)
Refused to participate 
(n = 3)
Caregiver changed (n = 2)
Died (n = 2)

Dropped out (n = 3)
Refused to participate 
(n = 2)
Lost to contact (n = 1) 

Dropped out (n = 4)
Lost to contact (n = 1)
Relocated (n = 1)
Died (n = 2)

Enrollment

Allocation

Intention-to-treat analysis

Follow-up

Follow-up

Follow-up

Follow-up

Figure 1 Flow chart of study.
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3, 6, 12 and 18 months after the experimental group com-

pleted the training programme. PWD’s behavioural problems

were assessed by research nurses and FCGs’ depressive symp-

toms were self-assessed by FCGs between June 2009 and

March 2012. Data for the experimental group were collected

at all time points by two master’s degree-prepared research

nurses who also delivered the intervention. Data for the con-

trol group were collected at all time points by another two

research nurses who also provided general information on

dementia care to this group. Cross-over contamination was

avoided by research nurses not contacting participants in the

other group. The completeness of data documents was

checked by research nurses at each home visit. Once any

incomplete data were identified, research nurses collected the

missing data by phone as soon as possible. Attrition in both

groups was minimized by following up with monthly tele-

phone calls.

Measure

Subjects‘ baseline characteristics

Family caregivers’ characteristics included gender, age

(years), number of comorbidities, caregiving time/day

(hours), duration of caregiving (months) and hired helper

(yes/no) and PWD’s characteristics included gender, age

(years). Characteristics were measured by self-reported

researcher-designed questionnaires at baseline. PWD’s activ-

ities of daily living (ADL) performance (Chen et al. 1995),

instrumental activities of daily living performance (Lawton

& Brody1969), cognitive status (Mini-Mental Status Exam-

ination, MMSE) (Folstein et al. 1975, Yip et al. 1992),

number of comorbidities and disease severity (clinical

dementia rating) (Morris 1993, Lin & Liu 2003) were

assessed by research nurses.

Depressive symptoms

Depressive symptoms were measured by the 20-item Chinese-

version CES-D (Boey 1999, Fu et al. 2003, Cheng & Chan

2005a). The frequency of each symptom (item) in the last

week is scored from 0 (occurred less than once per day) to 3

(occurred on 5–7 days). Total scores range from 0–60, with

0–9 indicating not depressed (Cyranowski et al. 2007), 10–21

indicating borderline depression (Cyranowski et al. 2007) and

22–60 indicating depressed (Cheng & Chan 2005a, Cuijpers

et al. 2008). In this study, Cronbach’s alphas for the CES-D

ranged from 0�93–0�94 at different times.

Behavioural problems

Persons with dementia’s behavioural problems were mea-

sured by the Chinese version of the CMAI, community form

(Yang et al. 2007). The 42-item Chinese version CMAI,

community form describes 42 behavioural problems, whose

frequency over the past 2 weeks is rated from 1 (never

occurred) – 7 (occurred several times per hour). Total scores

range from 42 to 294; higher scores represent more frequent

or more types of behavioural problems. A CMAI score ≥50

indicates behavioural problems (Cohen-Mansfield & Billig

1986); thus, it was used as an inclusion criterion for patient

participants. In this study, Cronbach’s alphas for the CMAI

ranged from 0�84–0�87 at different time points.

Ethical considerations

The original study was approved by the Institutional

Human Subjects Protection Committee (No. 97-1850B) and

all study-site administrative departments. Research nurses

approached eligible FCGs at the outpatient clinics of two

hospitals in the greater Taipei area and cases referred by a

local care-management centre to explain the study and par-

ticipants’ right to withdraw at any time. Those who agreed

to participate signed written consent and were randomly

assigned to the experimental or control group.

Data analysis

Distinctive groups of individual trajectories in the study

sample were identified using group-based trajectory mod-

elling or LCGM (Jones et al. 2001, Nagin 2005, Andruff

et al. 2009). This approach classifies individuals into groups

based on similar trajectories over time (Jones et al. 2001,

Nagin 2005). In particular, latent class analysis was used to

derive trajectory parameters through maximum likelihood

estimation with the following specifications:

LnY�g
iT ¼ bg0 þ bg1TimeiT þ e�iT ð1Þ

with i = 1,���n.
LnY�g

iT is a latent variable with a zero-inflated Poisson dis-

tribution representing the underlying depressive symptoms

of FCG i at time T (e.g. baseline) given membership in

group g. Time refers to assessment times from baseline to

18 months after completing the training programme. The

coefficients b0
g and b1

g are associated with the intercept

and rate of change in depressive symptoms. e�iT is a distur-

bance term that is normally distributed with 0 mean and

constant variance. We used the zero-inflated generalized

Poisson regression model, which is useful for count data

with more zeros than would be expected under the Poisson

assumption (Lambert 1992). The number of trajectories

(from 2–8) was tested using the Bayesian information
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criterion (BIC) and the optimal number of groups was cho-

sen to fit theoretical explanations (Andruff et al. 2009).

The three-trajectory solution (class 3) was chosen based on

its smaller BIC value, its rational percentages of class mem-

bership (Appendix S1) and its fit with the clinical meaning

of depressive symptoms (CES-D scores 0–9 indicating not

depressed, 10–21 indicating borderline risk for depression

and 22–60 indicating risk for depression) (Cheng & Chan

2005b, Cyranowski et al. 2007, Cuijpers et al. 2008). In

each group, severity of depressive symptoms was analysed

as an intercept only, linear or nonlinear model of time.

Parameters were estimated to define the shape of the

trajectories and the probability of group membership. This

analysis was conducted using an SAS software package,

with accompanying Proc Trajectory (Jones et al. 2001).

In the second component, trajectory-group membership

was subsequently treated as a dependent variable and was

predicted by experimental group and caregivers’ gender,

age, comorbidities and direct caregiving time/day, similar to

that of multinomial logistic regression analysis. Since

PWDs’ behavioural problems (CMAI scores), the

FCG–PWD relationship and resource utilization did not

differ significantly among depressive symptom-trajectory

groups (Table 1), we did not treat these variables as covari-

ates in the final model. To examine the linkages between

predictors and FCGs’ depressive symptoms, we evaluated

the following specifications:

pgðziÞ ¼ ezihg=Rezihg
g ð2Þ

where hg represents the parameters of a multinomial logit

model that captures the effects of time-constant covariates

zi (e.g. age, gender, group and education) on pg and the

probability of membership in group g (Nagin 2005). An

SAS software package, with accompanying Proc Trajectory,

was used to simultaneously estimate Equations 1 and 2

(Jones et al. 2001).

A multilevel specification such as the group-based mixture

model has more than one outcome variable. First, regarding

intrapersonal changes, caregiver’s depressive symptoms is

specified as a function of time, i.e. the trajectory of depressive

symptoms, which may be characterized in several distinct

groups (Equation 1). Second, in the structural part of specifi-

cations describing interpersonal variations (Equation 2), the

trajectory groups identified in Equation 1 (i.e. non-depressed,

Table 1 Sample demographics and baseline measures across depressive-symptom trajectory groups and for the total sample (N = 116).

Variable

Depressive-symptom trajectory group

Total (N = 116) PDepressed (n = 22) Mildly blue (n = 66) Non-depressed (n = 28)

Caregivers

Experimental group, n (%) 4 (18�2) 34 (51�5) 19 (67�9) 57 (49�1) <0�001
Female, n (%) 21 (95�5) 46 (69�7) 22 (78�6) 89 (76�7) 0�05
Age (years) 53�82 (12�70) 57�98 (14�55) 50�07 (11�28) 55�28 (13�79) 0�03
Comorbidities 1�73 (1�42) 1�30 (1�43) 0�68 (1�28) 1�23 (1�42) 0�03
Time caregiving per day (hours) 16�64 (8�76) 13�72 (8�10) 9�50 (7�57) 13�25 (8�38) 0�01
Duration of caregiving (months) 41�32 (36�93) 43�05 (32�55) 42�07 (29�46) 42�48 (32�44) 0�97
Hired helper, n (%) 5 (22�7) 21 (31�8) 15 (53�6) 41 (35�5) 0�05
Resource utilization (no), n (%) 22 (100) 65 (98�5) 28 (100) 125 (99�1) 0�68

Relationship with care receivers, n (%)

Adult children 17 (77�3) 43 (65�2) 23 (82�1) 83 (71�6) 0�20
Spouse 5 (22�7) 23 (34�8) 5 (17�9) 33 (28�4)

Care receivers

Female, n (%) 7 (31�8) 39 (59�1) 15 (53�6) 61 (52�6) 0�09
Age (years) 79�41 (6�15) 79�83 (6�91) 80�86 (7�61) 80�00 (6�91) 0�73
ADL performance 70�45 (34�98) 64�70 (30�57) 72�50 (25�26) 67�67 (30�23) 0�48
IADL performance 2�05 (1�70) 1�71 (2�01) 1�82 (1�59) 1�80 (1�85) 0�77
Cognitive status (MMSE score) 11�45 (5�69) 11�18 (7�54) 10�19 (6�67) 11�00 (6�98) 0�78
Comorbidities 2�09 (1�31) 2�03 (1�35) 2�00 (1�68) 2�03 (1�41) 0�98

Clinical dementia rating, n (%)

Mild 9 (40�9) 26 (39�4) 8 (28�6) 43 (37�1) 0�79
Moderate 8 (36�4) 20 (30�3) 10 (35�7) 38 (32�8)
Severe 5 (76�3) 20 (30�3) 10 (35�7) 35 (30�2)
CMAI score 68�36 (22�99) 68�97 (19�05) 69�71 (20�08) 69�03 (19�91) 0�97

ADL, activities of daily living; IADL, instrumental activities of daily living; MMSE, Mini-Mental Status Examination; CMAI, overall score

on Cohen-Mansfield Agitation Index. Values are mean (SD) unless otherwise indicated. P values were determined by chi-square or F-test.
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mildly blue and depressed) are treated as the dependent vari-

ables and assumed to depend on various covariates such as

the training programme, caregivers’ gender, age, comorbidi-

ties and direct caregiving time/day.

This approach differs from traditional methods of longi-

tudinal analysis such as ANOVA, for which the data must be

balanced and time-structured. That is, all participants are

assessed on an identical number of occasions and each set

of occasions is identical across individuals. We used multi-

level models of change that are flexible because they can

analyse more complex data sets, where the number of

waves and spacing can vary across participants (Rauden-

bush & Bryk 2002, Singer & Willet 2003). Multilevel mod-

els are based on the assumption of missing at random

(MAR), that is, the probability of missing data due to mor-

tality and attrition depends only on observed data for either

covariates or outcome variables, permitting valid inference

(Nagin & Odgers 2010, Raudenbush & Bryk 2002).

Besides using MAR to adjust for selection bias due to attri-

tion, we included dummy variables in the level-2 equation to

differentiate participants with complete data during the

study period from those who dropped out (n = 31, 26�7%).

Validity and reliability/rigour

The CONSORT guidelines were rigorously followed in this

randomized clinical trial. First, a protocol was developed

for the intervention as well as protocols and instructions

for each instrument. The content validity of the intervention

protocol was assured with three experts with specialties in

gerontological nursing and community health nursing. Sec-

ond, two master’s degree-prepared research nurses who

delivered the intervention were trained by three geriatric

nurse specialists to ensure complete adherence to the inter-

vention protocol. Protocol adherence was also ensured by

supervising home visits with discussion afterwards for two

cases at the beginning of the study. The quality of the inter-

vention delivery was also ensured by monthly case confer-

ences and research meetings. The four outcome assessors

were trained by three geriatric nurse specialists to follow

and adhere to instrument protocols and instructions. All

assessors achieved 100% agreement in assessing two

subjects before collecting data from other subjects.

Results

Response rate

Of 251 FCGs who met the inclusion criteria, 129 agreed to

participate and were randomly assigned to the experimental

(n = 57) or control (n = 59) group. Two weeks after start-

ing the training programme, 116 FCGs completed the first

posttest. During the follow-up period, 44 participants

dropped out because of caregivers’ refusal to continue

(n = 21), loss of contact with or relocation of caregiver

(n = 10), PWD death (n = 6), institutionalization or hospi-

talization (n = 5) and change in FCG (n = 2). At

18 months, after the experimental group completed the

training programme, 85 FCGs (40 in the experimental and

45 in the control group) remained in the study (Figure 1).

Subjects’ baseline characteristics

For the overall sample, slightly more than half of PWD

were female (52�6%) and married (51�7%) and were on

average 80�00 years old (SD 6�91). As for education, 40%

were illiterate and another one-third had completed primary

school. Regarding dementia diagnosis, 50% had Alzhei-

mer’s disease, 34�5% had vascular dementia and the aver-

age time since diagnosis was around 4 years. Their average

MMSE score was 11�00 (SD 6�89), 37�1% had mild demen-

tia, 32�8% had moderate dementia and 30�2% had severe

dementia and they were moderately dependent in ADL (av-

erage Chinese Barthel Index score = 67�67, SD 30�23). For

FCGs, the majority were female (76�7%) and married

(81�9%), with an average age of 55�28 years (SD 13�79).
Over one-fourth (27�6%) had completed high school and

32�8% had a college education or above. They were mostly

spouses (28�4%), daughters (27�9%) or daughters-in-law

(29�3%), with only 15�5% sons. These caregivers had been

providing family care for around 3�5 years (42�48 months)

and they reported spending on average 13�25 (SD 8�38)
hours caregiving per day. Around one-third of them had a

hired helper (35�5%). Patient and caregiver characteristics

did not differ significantly between the experimental and

control groups.

Trajectories of depressive status

Our analyses identified three trajectories of FCGs’ depres-

sive symptoms over time from 2 weeks (first posttest) to

18 months (last posttest) after the experimental group

completed the caregiver-training intervention (Table 2,

Figure 2), thus supporting H1. All three trajectories were

relatively stable and parallel over time, that is, none of the

slopes were significant and they differed mainly in the inter-

cepts. The only difference among these three trajectories lies

in the intercept; their rates of change were very similar. In

other words, all three classes remained stable over time,

that is, those that started with high depressive symptoms
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after receiving the training programme stayed high and

those with low depressive symptoms remained low.

The first trajectory was characterized as a non-depressed

group (n = 28, 24�1%) because its caregivers reported few

depressive symptoms [mean (SD) CES-D score = 2�14
(2�70)]; Figure 1). The second trajectory was the largest

and characterized as mildly blue (n = 66, 57�2%), based on

its caregivers’ mean (SD) CES-D score of 8�45 (6�86), which

is close to the cut-off score of 10 for borderline depression

(Table 2, Figure 2). The third trajectory was characterized

as depressed (n = 22, 18�7%), with its caregivers’ mean (SD)

CES-D score of 23�64 (11�73) indicating risk for depression

(Table 2, Figure 2).

Demographics and baseline measures across depressive

symptom-trajectory groups were also compared (Table 1).

The depressed trajectory group had a significantly higher

mean (SD) CES-D score of 23�64 (11�73). These three trajec-

tories remained distinct and robust after adjusting for sev-

eral covariates, including caregivers’ gender, age,

comorbidities and direct caregiving time/day.

Predictors of trajectories of depressive status

After identifying the trajectory groups, which were classi-

fied based on their first posttest score and rate of change

over time, we explored predictors for group membership.

When covariates were controlled, the caregiver-training

programme significantly improved FCGs’ depressive symp-

toms, that is, using the non-depressed group as baseline,

FCGs in the experimental group were significantly less

likely to experience persistent depressive symptoms

[b = �1�92, odds ratio (OR) = 0�15, P < 0�05] than those

in the control group (Table 3). In other words, relative to

the predicted probability of being in the non-depressed

group, the risk for caregivers in the experimental group

becoming depressed was only 15% of that for those who

did not receive the training programme. Thus, the training

programme decreased 85% of the chance for non-depressed

FCGs to be consistently depressed. Also, using the mildly

blue group as baseline, those in the experimental group

were significantly less likely to experience persistent depres-

sive symptoms (b = �1�34, OR = 0�26, P < 0�05) than

those in the control group (Appendix S2). In other words,

the training programme decreased 74% of the chance for

mildly blue FCGs to be consistently depressed. Hence, our

findings support the hypothesized beneficial effect of the

individualized home-based caregiver-training programme on

decreasing persistent depressive symptoms, particularly in

decreasing the likelihood of being in the depressed group

(H2).

In addition, caregivers’ depressive-symptom trajectories

were significantly associated with direct caregiving

time/day. For every 1-hour increase in direct caregiving

time/day, the risk of being in the depressed group

(b = 0�11, OR = 1�11, P < 0�05) increased by 11%

(Table 3). On the other hand, caregivers’ gender, age and

comorbidities were not significantly associated with depres-

sive-symptom trajectory groups.

Discussion

To the best of our knowledge, this study is the first ran-

domized controlled trial to depict distinct trajectories of

Table 2 Estimated trajectory classes and group-specific growth

parameters of depressive status (N = 116).

Depressed Mildly blue Non-depressed

Growth parameter

Intercept 3�12*** 1�92*** 0�08
Linear slope 0�00 0�01 �0�02

Group proportion 18�7 57�2 24�1
Alpha0 �3�43***
Alpha1 0�03
Model fit statistics

BIC (N = 519) �1725�06
BIC (N = 116) �1717�57
AIC fit index �1703�80
Log likelihood �1693�80

BIC, Bayesian information criterion; AIC, Akaike’s information cri-

terion.

Level 1, N = 519, and Level 2, N = 116.

***P < 0�001.
P-values were determined by t-test for group-based trajectory mod-

elling.
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Figure 2 Caregiver trajectory groups for depressive status over

time after completing caregiver-training programme.
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depressive symptoms among FCGs of PWD. A recent longi-

tudinal study of depressive-symptom trajectories in FCGs of

PWD found two trajectories, with most FCGs having a

stable trajectory and a smaller subset showing a steady

increase in depressive symptoms measured every 6 months

for up to 6 years or until death (Ornstein et al. 2014).

Studying depressive symptoms in FCGs of PWD is impor-

tant because they have a higher prevalence of depressive

symptoms than FCGs of other patient populations or the

general population (Pinquart & S€orensen 2006, Hernandez

& Bigatti 2010). For instance, among 206 caregivers for a

PWD, 22�8% had significant depressive symptoms, vs only

11�2% for caregivers of older adults without dementia

(Givens et al. 2014).

Our study is the also first to explore the effects of a care-

giver-training programme, which we developed based on

the concept of partnership with FCGs, the PLST model and

ABC theory, on the distinctive prototypical trajectories of

depressive symptoms among FCGs of PWD. The effects of

our caregiver-training programme on decreasing depressive

symptoms of FCGs of PWD are supported by previous

studies (Belle et al. 2006, Gallagher-Thompson et al. 2007,

Moniz-Cook et al. 2008, Bormann et al. 2009, Elliott et al.

2010). Furthermore, our results expand those of our previ-

ous studies (Huang et al. 2013, Kuo et al. 2013) by

following FCGs longer, by clarifying the specific interven-

tion effects on distinct FCG groups and by providing more

knowledge on how the training programme worked.

Our research revealed that caregiver participants’ depres-

sive symptoms were relatively stable and followed three dis-

tinct courses: non-depressed, mildly blue and depressed.

These courses differed significantly in terms of their levels

from before to 18 months after caregivers completed the

training programme. Based on the suggested CES-D cut

points (Chien & Cheng 1985), about one-quarter of FCGs

experienced few depressive symptoms (24�1%), 57�2% were

mildly blue but not yet depressed and fewer than one-fifth

could be characterized as depressed (18�7%). These trajec-

tories add to the current knowledge base by showing

heterogeneity in the courses of depressive symptoms for

FCGs of PWD after completing our caregiver-training pro-

gramme and relatively stable depressive-symptom levels

over time (Schulz & Williamson 1991, Ornstein et al.

2014). These trajectories of caregivers’ depressive symptoms

are more informative than measures of depression or

depressive risk at one or two time points because a signifi-

cant health difference at one time may diminish or even

reverse at a later time.

Behavioural problems were common in PWD and those

problems significantly impacted FCGs’ subsequent

Table 3 Factors associated with trajectory-group membership.

Trajectory Parameter Estimate Odds ratio (95% CI)

Non-depressed group Reference group

Mildly blue group Constant �0�11
Experimental group �0�58 0�56 (0�19–1�62)
Attrition 0�17 1�18 (0�36–3�86)
Female �0�48 0�62 (0�17–2�21)
Age 0�02 1�02 (0�97–1�07)
Comorbidities 0�10 1�11 (0�65–1�89)
Time caregiving per day (hours) 0�05 1�05 (0�98–1�14)

Depressed group Constant �0�93
Experimental group �1�92 0�15 (0�03–0�65)*
Attrition �0�04 0�96 (0�19–4�90)
Female 1�92 6�79 (0�57–80�45)
Age �0�04 0�96 (0�90–1�03)
Comorbidities 0�52 1�68 (0�88–3�21)
Time caregiving per day (hours) 0�11 1�11 (1�01–1�23)*

Model fit statistics

BIC (N = 519) �1744�03
BIC (N = 116) �1727�54
AIC fit index �1697�26
Log likelihood �1675�26

BIC, Bayesian information criterion; AIC, Akaike’s information criterion.

Level 1, N = 519, and Level 2, N = 116.

*P < 0�05.
P-values were determined by t-test for group-based trajectory modelling.
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depressive symptoms (Givens et al. 2014). Moreover, the

training included learning to understand the PWD’s beha-

vioural problems and behavioural-problem management

techniques have been shown to significantly decrease FCGs’

depressive symptoms (Livingston et al. 2013). Our care-

giver-training programme might have reduced FCGs’

depressive symptoms because of continually training them

to manage behavioural problems based on comprehensively

assessing care recipients with dementia and FCGs, sugges-

tions and support to facilitate caregiver decision-making

about using community resources and monthly telephone

consultations. This study offers strong evidence that an

individualized, home-based caregiver-training programme

with telephone consultation and a focus on managing

PWD’s behavioural problems significantly benefited care-

givers by decreasing persistent depressive symptoms.

Our hypotheses are also supported by our findings on

three distinct depressive symptom trajectories over

18 months. These trajectories indicate that FCGs caring for

older PWD had relatively stable, but distinct patterns of

depressive symptoms over time. Thus, FCGs’ depressive

symptoms need to be assessed as early as possible. Further-

more, groups at high risk for persistent depressive

symptoms, including FCGs who spend more caregiving

time/day should be identified as soon as possible for early

intervention.

Understanding the distinct depressive-symptom trajecto-

ries of FCGs of PWD and the effects of caregiver training

on specific trajectory groups may help healthcare providers

to identify and provide appropriate consultation or support

for FCGs at high risk for persistent depressive symptoms.

Limitations

One limitation of this study was its single-blinded design,

that is, only PWD and their FCGs were blinded to which

training programme they received. Another limitation was

the small sample size that might have limited study generaliz-

ability. A third limitation was the use of a latent class-cluster-

ing method (person-centred approach) instead of a growth

mixture modelling (variable-centred approach) to classify

FCGs with similar trajectories in depressive symptoms, as the

former approach might not capture average changes in care-

givers’ depressive symptoms over time. A fourth limitation

was attrition, which might have reduced the validity of longi-

tudinal changes. However, this limitation might have been

minimized by controlling for attrition as a covariate in our

analysis. Finally, data were not collected on potential con-

founding variables such as FCGs’ personality type, pre-exist-

ing mental health issues and economic/social status; thus,

these variables were not controlled as covariates. Therefore,

the results need to be interpreted with caution.

Conclusion

In conclusion, depressive symptoms of FCGs of PWD were

relatively stable and followed three distinct courses: non-

depressed, mildly blue and depressed. FCGs who partici-

pated in our individualized, home-based training pro-

gramme, which focused on enhancing FCGs’ ability to

handle PWD’s behavioural problems, had a lower probabil-

ity of having persistent depressive symptoms than their

counterparts in the control group.

This theory-based training programme, which was

founded on the PLST model, the concept of partnership

with FCGs and ABC theory, improved mental health for

FCGs of PWD in a Taiwanese sample. In particular, since

the distinct trajectories in depressive symptoms of FCGs of

PWD were relatively stable over time, mildly blue and

FCGs at high risk for persistent depressive symptoms might

benefit most and should be targeted for delivering the train-

ing programme. Our results suggest that FCGs in the

depressed or mildly blue class should be identified and may

need to receive more continuous support or the training

intervention again. Since more daily caregiving time

increased FCGs’ risk of being in the depressed group, these

FCGs might need more respite care and social resources.

The results of this study can provide a reference for health-

care providers who regularly deal with PWD and their care-

givers to identify high-risk groups and to reduce FCGs’

depressive symptoms by providing the individualized FCG-

training programme. Our study can also serve as a model

for future studies on trajectories and related interventions

for FCGs’ depressive symptoms.

Acknowledgements

We would like to thank the nurses and doctors in the neu-

rological clinics of Chang Gung Memorial hospital for their

participation in this study. We would also like to acknowl-

edge funding from the National Science Councils of Tai-

wan, R. O. C. A special thanks to the people with

dementia and their family caregivers for participating in this

study.

Funding

This study was supported by grants from the National

Science Councils of Taiwan (NSC 97-2420-H-182-002-

MY3); Chang Gung Medical Foundation (BMRP297,

© 2016 John Wiley & Sons Ltd 595

JAN: ORIGINAL RESEARCH: CLINICAL TRIAL Depressive trajectories for caregivers



CMRPD1B0332); and Healthy Aging Research Center,

Chang Gung University, Taiwan (EMRPD1F0291).

Conflict of interest

The authors have no financial or any other kind of personal

conflicts with this paper.

Author contributions

All authors have agreed on the final version and meet at

least one of the following criteria [recommended by the

ICMJE (http://www.icmje.org/recommendations/)]:

• substantial contributions to conception and design,

acquisition of data or analysis and interpretation of

data;

• drafting the article or revising it critically for important

intellectual content.

Supporting Information

Additional Supporting Information may be found in the

online version of this article at the publisher’s web-site.

References

Andreescu C., Chang C.C., Mulsant B.H. & Ganguli M. (2008)

Twelve-year depressive symptom trajectories and their predictors

in a community sample of older adults. International

Psychogeriatrics 20(2), 221–236.

Andruff H., Carraro N., Thompson A. & Gaudreau P. (2009)

Latent class growth modeling: a tutorial. Tutorials in

Quantitative Methods for Psychology 5(1), 11–24.

Belle T.H., Burgio L., Burns R., Coon D., Czaja S.J., Gallagher-

Thompson D., Gitlin L.N., Klinger J., Koepke K.M., Lee C.C.,

Martindale-Adams J., Nichols L., Schulz R., Stahl S., Stevens A.,

Winter L. & Zhang S. (2006) Enhancing the quality of life of

dementia caregivers from different ethnic or racial groups: a

randomized controlled trial. Annals of Internal Medicine 145,

727–738.

Boey K.W. (1999) Cross-validation of a short form of the CES-D

in Chinese elderly. International Journal of Geriatric Psychiatry

14(8), 608–617.

Bormann J., Warren K.A., Regalbuton L., Glaser D., Kelly A.,

Schnack J. & Hinton L. (2009) A spiritually based caregiver

intervention with telephone delivery for FCGs of veterans with

dementia. Family & Community Health 32(4), 345–353.

Chen Y.J., Dai Y.T., Yang C.T., Wang T.C. & Cheng Y.H. (1995)

A Review and Proposal on Patient Classification in Long-Term

Care System Taipei. Department of Health, Republic of China,

Taiwan.

Cheng S.T. & Chan A.C.M. (2005a) The Center for Epidemiologic

Studies Depression Scale in older Chinese: thresholds for long

and short forms. International Journal of Geriatric Psychiatry 20

(5), 465–470.

Cheng S.T. & Chan A.C. (2005b) Comparative performance of

long and short forms of the Geriatric Depression Scale in mildly

demented Chinese. International Journal of Geriatric Psychiatry

20(12), 1131–1137.

Chien C.P. & Cheng T.A. (1985) Depression in Taiwan:

epidemiological survey utilizing CES-D. Seishin Shinkeigaku

Zasshi 87(5), 335–338.

Chien W.T. & Lee Y.M. (2008) A disease management program

for families of persons in Hong Kong with dementia. Psychiatric

Services 59(4), 433–436.

Chien W.T. & Lee I.Y. (2011) Randomized controlled trial of a

dementia care programme for families of home-resided older people

with dementia. Journal of Advanced Nursing 67(4), 774–787.

Cohen-Mansfield J. & Billig N. (1986) Agitated behaviors in the

elderly: I. A conceptual review. Journal of the American

Geriatrics Society 34(10), 711–721.

Conde-Sala J.L., Garre-Olmo J., Turr�o-Garriga O., Vilata-Franch J.

& L�opez-Pousa S. (2010) Differential features of burden between

spouse and adult-child caregivers of patients with Alzheimer’s

disease: an exploratory comparative design. International Journal

of Nursing Studies 47(10), 1262–1273.

Cui X., Lyness J.M., Tang W., Tu X. & Conwell Y. (2008)

Outcomes and predictors of late-life depression trajectories in

older primary care patients. American Journal of Geriatric

Psychiatry 16(5), 406–415.

Cuijpers P., Boluijt P. & van Straten A. (2008) Screening of

depression in adolescents through the internet. European Child

and Adolescent Psychiatry 17(1), 32–38.

Cyranowski J.M., Marsland A.L., Bromberger J.T., Whiteside T.L.,

Chang Y. & Matthews K.A. (2007) Depressive symptoms and

production of proinflammatory cytokines by peripheral blood

mononuclear cells stimulated in vitro. Brain, Behavior and

Immunity 21(2), 229–237.

Dziak J.J., Lanza S.T. & Tan Z. (2014) Effect size, statistical

power and sample size requirements for the bootstrap likelihood

ratio test in latent class analysis. Structural Equation Modeling

21(4), 534–552.

Elliott A.F., Burgio L.D. & DeCoster J. (2010) Enhancing caregiver

health: findings from the resources for enhancing Alzheimer’s

caregiver health intervention. Journal of the American Geriatrics

Society 58(1), 30–37.

Folstein M.F., Folstein S.E. & McHugh P.R. (1975) ‘Mini-mental

state’. A practical method for grading the cognitive state of

patients for the clinician. Journal of Psychiatric Research 12(3),

189–198.

Fu C.C., Lee Y.M. & Chen J.D. (2003) Association between

depressive symptoms and twelve-year mortality among elderly in

a rural community in Taiwan. Journal of the Formosan Medical

Association 102(4), 234–239.

Fung W.Y. & Chien W.T. (2002) The effectiveness of a mutual

support group for family caregivers of a relative with dementia.

Archives of Psychiatric Nursing 16(3), 134–144.

Gallagher-Thompson D., Arean P., Rivera P. & Thompson L.W.

(2001) A psychoeducational intervention to reduce distress in

Hispanic family caregivers: result of a pilot study. Clinical

Gerontologist 23(1–2), 17–32.

596 © 2016 John Wiley & Sons Ltd

L.-M. Kuo et al.

http://www.icmje.org/recommendations/


Gallagher-Thompson D., Coon D.W., Solano N., Ambler C.,

Rabinowitz Y. & Thompson L.W. (2003) Change in indices of

distress among Latino and Anglo female caregivers of elderly

relatives with dementia: site-specific results from the REACH

national collaborative study. The Gerontologist 43(4), 580–

591.

Gallagher-Thompson D., Gray H.L. & Tang P.C.Y. (2007) Impact

of in-home behavioral management versus telephone support to

reduce depressive symptoms and perceived stress in Chinese

caregivers: results of a pilot study. American Journal of Geriatric

Psychiatry 15(5), 425–434.

Garand L., Rinaldo D.E., Alberth M.M., Delany J., Beasock S.L.,

Lopez O.L., Reynolds C.F. & Dew M.A. (2014) Effects of

problem solving therapy on mental health outcomes in family

caregivers of persons with a new diagnosis of mild cognitive

impairment or early dementia: a randomized controlled trial.

American Journal of Geriatric Psychiatry 22(8), 771–781.

Gavrilova S.I., Ferri C.P., Mikhaylova N., Sokolova O., Banerjee S.

& Prince M. (2009) Helping carers to care-The 10/66 Dementia

research group’s randomized control trial of a caregiver

intervention in Russia. International Journal of Geriatric

Psychiatry 24(4), 347–354.

Gerdner L.A. & Buckwalter K.C. (1996) A nursing challenge:

assessment and management of agitation in Alzheimer’s patients.

Journal of Gerontological Nursing 20(4), 11–20.

Gitlin L.N., Burgio L., Czaja S., Mahoney D., Gallagher-

Thompson D., Burns R., Gallagher-Thompson D., Burns R.,

Hauck W.W., Zhang S., Schulz R., Ory M.G., REACH

Investigators (2003) Effect of multi-component interventions on

caregiver burden and depression: the REACH multi-site initiative

at 6-month follow-up. Psychology and Aging 18(3), 361–374.

Givens J.L., Mezzacappa C., Heeren T., Yaffe K. & Fredman L.

(2014) Depressive symptoms among dementia caregivers: role of

mediating factors. American Journal of Geriatric Psychiatry 22

(5), 481–488.

Hall G.R. & Buckwalter K.C. (1987) Progressively lowered stress

threshold: a conceptual model for care of adult with Alzheimer’s

disease. Archives of Psychiatric Nursing 1(6), 399–406.

Hall G.R., Buckwalter K.C., Stolley J.M., Gerdner L.A., Garand

L., Ridgeway S. & Crump S. (1995) Standardized care plan.

Managing Alzheimer’s patients at home. Journal of Advanced

Nursing 21(1), 37–47.

Harvath T.A., Archbold P.G., Stewart B.J., Gadow S., Kirschling

J.M., Miller L., Hagan J., Brody K. & Schook J. (1994)

Establishing partnerships with family caregivers. Local and

cosmopolitan knowledge. Journal of Gerontological Nursing 20

(2), 29–35.

Hepburn K.W., Tornatore J., Center B. & Ostwald S.W. (2001)

Dementia family caregiver training: affecting beliefs about

caregiving and caregiver outcomes. Journal of the American

Geriatrics Society 49(4), 450–457.

Hernandez A.M. & Bigatti S.M. (2010) Depression among older

Mexican American caregivers. Cultural Diversity & Ethnic

Minority Psychology 16(1), 50–58.

Huang H.L., Shyu Y.I.L., Chen M.C., Chen S.T. & Lin L.C.

(2003) A pilot study on a home-based caregiver training program

for improving caregiver self-efficacy and decreasing the

behavioral problems of elders with dementia in Taiwan.

International Journal of Geriatric Psychiatry 18(4), 337–345.

Huang H.L., Shyu Y.I.L., Chen S.T. & Hsu W.C. (2009) Caregiver

self-efficacy for managing behavioural problems of older people

with dementia in Taiwan correlates with care receivers’

behavioural problems. Journal of Clinical Nursing 18(18), 2588–

2595.

Huang H.L., Kuo L.M., Chen Y.S., Liang J., Huang H.L., Chiu

Y.C., Chen S.T., Sun Y., Hsu W.C. & Shyu Y.I.L. (2013) A

home-based training program improves caregivers’ skills and

dementia patients’ aggressive behaviors: A randomized controlled

trial. American Journal of Geriatric Psychiatry 21(11), 1060–

1070.

Joling K.J., van Marwijk H.W.J., Smit F., van der Horst H.E.,

Scheltens P., van de Ven P.M., Mittelman M.S. & van Hout

H.P.J. (2012) Does a family meetings intervention prevent

depression and anxiety in family caregivers of dementia patients?

A randomized trial. PLoS ONE 7(1), e30936.

Jones B., Nagin D.S. & Roeder K. (2001) A SAS procedure based

on mixture models for estimating developmental trajectories.

Sociological Methods & Research 29(3), 374–393.

Knapp M., King D., Schehl B., Barber J., Griffin M., Rapaport P.,

Livingston D., Mummery C., Walker Z., Hoe J., Sampson E.L.,

Cooper C. & Livingston G. (2013) Cost effectiveness of a

manual based coping strategy programme in promoting the

mental health of family carers of people with dementia (the

START (STrAtegies for RelaTives) study): a pragmatic

randomised controlled trial. British Medical Journal 347, f6342.

Kuo L.M., Huang H.L., Huang H.L., Liang J., Chen S.T., Kwok

Y.T., Hsu W.C. & Shyu Y.I.L. (2013) A home-based training

program improves Taiwanese FCGs’ quality of life and

decreases their risk for depression: a randomized controlled

trial. International Journal of Geriatric Psychiatry 28(5), 504–

513.

Lambert D. (1992) Zero-inflated Poisson regression, with an

application to defects in manufacturing. Technometrics 34(1), 1–

14.

Lawton M.P. & Brody E. (1969) Assessment of older people, self-

maintaining and instrumental activities of daily living. The

Gerontologist 9(3), 179–188.

Liang J., Xu X., Qui~nones A.R., Bennett J.M. & Ye W. (2011)

Multiple trajectories of depressive symptoms in middle and late

life: racial/ethnic variations. Psychology and Aging 26(4), 761–

777.

Lin K.N. & Liu H.C. (2003) Clinical dementia rating (CDR):

Chinese version. Acta Neurologica Taiwanica 12, 154–165.

Liu J., Wang L.N., Tan J.P., Ji P., Gauthier S., Zhang Y.L., Ma

T.X. & Liu S.N. (2012) Burden, anxiety and depression in

caregivers of veterans with dementia in Beijing. Archives of

Gerontology and Geriatrics 55(3), 560–563.

Livingston G., Barber J., Rapaport P., Knapp M., Griffin M., King

D., Livingston D., Mummery C., Walker Z., Hoe J., Sampson

E.L. & Cooper C. (2013) Clinical effectiveness of a manual

based coping strategy programme (START, STrAtegies for

RelaTives) in promoting the mental health of carers of family

members with dementia: pragmatic randomised controlled trial.

British Medical Journal 347, f6276.

© 2016 John Wiley & Sons Ltd 597

JAN: ORIGINAL RESEARCH: CLINICAL TRIAL Depressive trajectories for caregivers



M�arquez-Gonz�alez M., Losada A., Izal M., P�erez-Rojo G. &

Montorio I. (2007) Modification of dysfunctional thoughts about

caregiving in dementia FCGs: description and outcomes of an

intervention programme. Aging &Mental Health 11(6), 616–625.

Marriott A., Donaldson C., Tarrier N. & Burns A. (2000)

Effectiveness of cognitive-behavioural family intervention in

reducing the burden of care in carers of patients with Alzheimer’s

disease. The British Journal of Psychiatry 176, 557–562.

Mausbach B.T., Chattillion E., Roepke S.K., Ziegler M.G., Milic

M., von K€anel R., Dimsdale J.E., Mills P.J., Patterson T.L.,

Allison M.A., Ancoli-Israel S. & Grant I. (2012) A longitudinal

analysis of the relations among stress, depressive symptoms,

leisure satisfaction and endothelial function in caregivers. Health

Psychology 31(4), 433–440.

Moniz-Cook E., Elston C., Gardiner E., Agar S., Silver M., Win T.

& Wang M. (2008) Can training community mental health

nurses to support family cares reduce behavioral problems in

dementia? An exploratory pragmatic randomized controlled trial.

International Journal of Geriatric Psychiatry 23(2), 185–191.

Moore R.C., Chattillion E.A., Ceglowski J., Ho J., von K€anel R.,

Mills P.J., Ziegler M.G., Patterson T.L., Grant I. & Mausbach

B.T. (2013) A randomized clinical trial of Behavioral Activation

(BA) therapy for improving psychological and physical health in

dementia caregivers: results of the pleasant events program

(PEP). Behaviour Research and Therapy 51(10), 623–632.

Morris J.C. (1993) The Clinical Dementia Rating (CDR): current

version and scoring rules. Neurology 43(11), 2412–2414.

Nagin D.S. (2005) Group-Based Modeling of Development

Harvard University Press, Cambridge, MA.

Nagin D.S. & Odgers C.L. (2010) Group-based trajectory

modeling in clinical research. Annual Review of Clinical

Psychology 6, 109–138.

Ornstein K., Gaugler J.E., Zahodne L. & Stern Y. (2014) The

heterogeneous course of depressive symptoms for the dementia

caregiver. International Journal of Aging and Human

Development 78(2), 133–148.

Pinquart M. & S€orensen S. (2006) Gender differences in caregiver

stressors, social resources and health: an updated meta-analysis.

The Journals of Gerontology Series B: Psychological Sciences

and Social Sciences 61(1), 33–45.

Raudenbush S.W. & Bryk A.S. (2002) Hierarchical linear models:

Applications and data analysis methods, 2nd edn. Sage, Newbury

Park, CA.

Rodriguez-Sanchez E., Patino-Alonso M.C., Mora-Simon S.,

Gomez-Marcos M.A., Perez-Penaranda A., Losada-Baltar A. &

Garcia-Ortiz L. (2012) Effects of a psychological intervention in

a primary health care center for caregivers of dependent

relatives: a randomized trial. The Gerontologist 53(3), 397–406.

Scherbaum C.A. & Ferreter J.M. (2009) Estimating statistical

power and required samples for organizational research using

multilevel modeling. Organizational Research Methods 12(2),

347–367.

Schulz R. & Williamson G.M. (1991) A 2-year longitudinal study

of depression among Alzheimer’s caregivers. Psychology and

Aging 6(4), 569–578.

Singer J.D. & Willet J. (2003) Applied Longitudinal Data Analysis:

Modeling Change and Event Occurrence. Oxford University

Press, USA.

Skinner B.F. (1953) Science and Human Behavior. Free Press, New

York.

V€alim€aku T.H., Vehvil€ainen-Julkunen K.M., Pietil€a A.M. & Pirttil€a

T.A. (2009) Caregiver depression is associated with a low sense

of coherence and health-related quality of life. Aging & Mental

Health 13(6), 799–807.

Yang M.H., Wu S.C., Lin J.G. & Lin L.C. (2007) The efficacy of

acupressure for decreasing agitated behavior in dementia: a pilot

study. Journal of Clinical Nursing 16(2), 308–315.

Yip P.K., Shyu Y.I., Liu S.I., Lee J.Y., Chou C.F. & Chen R.C.

(1992) An epidemiological survey of dementia among elderly in

an urban district of Taipei. Acta Neurologica Sinica 1(4), 347–

354.

Zarit S.H., Whetzel C.A., Kim K., Femia E.E., Almeida D.M.,

Rovine M.J. & Klein L.C. (2014) Daily stressors and adult day

service use by family caregivers: effects on depressive symptoms,

positive mood and dehydroepiandrosterone-sulfate. American

Journal of Geriatric Psychiatry 22(12), 1592–1602.

The Journal of Advanced Nursing (JAN) is an international, peer-reviewed, scientific journal. JAN contributes to the advancement of

evidence-based nursing, midwifery and health care by disseminating high quality research and scholarship of contemporary relevance

and with potential to advance knowledge for practice, education, management or policy. JAN publishes research reviews, original

research reports and methodological and theoretical papers.

For further information, please visit JAN on the Wiley Online Library website: www.wileyonlinelibrary.com/journal/jan

Reasons to publish your work in JAN:

• High-impact forum: the world’s most cited nursing journal, with an Impact Factor of 1·917 – ranked 8/114 in the 2015 ISI Jour-

nal Citation Reports © (Nursing (Social Science)).

• Most read nursing journal in the world: over 3 million articles downloaded online per year and accessible in over 10,000 libraries

worldwide (including over 3,500 in developing countries with free or low cost access).

• Fast and easy online submission: online submission at http://mc.manuscriptcentral.com/jan.

• Positive publishing experience: rapid double-blind peer review with constructive feedback.

• Rapid online publication in five weeks: average time from final manuscript arriving in production to online publication.

• Online Open: the option to pay to make your article freely and openly accessible to non-subscribers upon publication on Wiley

Online Library, as well as the option to deposit the article in your own or your funding agency’s preferred archive (e.g. PubMed).

598 © 2016 John Wiley & Sons Ltd

L.-M. Kuo et al.

http://www.wileyonlinelibrary.com/journal/jan
http://mc.manuscriptcentral.com/jan

