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Background. Although depression is a common problem among non-professional caregivers, only one trial has evalu-
ated the efficacy of indicated prevention targeting this population and the long-term efficacy is unknown. The aim of this
study was to evaluate the long-term efficacy of a brief intervention for the indicated prevention of depression in a sample
of female caregivers.

Method. A randomized controlled trial was conducted involving 173 participants (mean age 53.9 years) who were allo-
cated to the intervention (n = 89) or the usual-care control group (n = 84). Blinded interviewers conducted assessments at
1, 3, 6 and 12 months of follow-up. The main outcome measure was the incidence of major depression and the secondary
outcomes were compliance with treatment, depressive symptoms, emotional distress and caregiver burden.

Results. At the 12-month follow-up, a lower incidence of depression as evaluated using the Structured Clinical
Interview for Axis I Disorders of the DSM-IV was found in the intervention group compared with the control group
(10.1% v. 25.0%). The relative risk was 0.40 and statistically significant [χ2 = 6.68, degrees of freedom = 1, p = 0.010, 95%
confidence interval (CI) 0.20–0.81], and the number needed to treat was 7 (95% CI 4–27). There was a significant
delay in the onset of depression in the intervention group (p = 0.008). The good complier caregivers had a lower incidence
of depression. The intervention effect on depressive symptoms, emotional distress and caregiver burden were main-
tained for 12 months.

Conclusions. This is the first study to demonstrate that a brief problem-solving intervention can prevent the onset of
depression among non-professional caregivers over the longer term.
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Introduction

Clinical depression is a significant health problem. The
disorder is highly prevalent (Ferrari et al. 2013), asso-
ciated with the deterioration of daily functions and ac-
tivities (Judd et al. 2000), excess mortality (Cuijpers &
Smit, 2002), and substantial social and economic costs
(Greenberg & Birnbaum, 2005; Sobocki et al. 2006).
Furthermore, it becomes a chronic condition in many

cases. More than half of those who suffer from a
major depressive episode will have one or more recur-
rences (Solomon et al. 2000), spending as much as 21%
of their time in a depressed condition (Vos et al. 2004).
It is estimated that by 2030 clinical depression will be a
main cause of loss of healthy life years (World Health
Organization, 2008). Nevertheless, most people suffer-
ing from depression do not receive treatment and
approximately one-third of those who do receive treat-
ment do not respond to evidence-based approaches
(Andrews et al. 2004).

Given these challenges, prevention could offer new
opportunities for reducing the burden of depressive dis-
orders. A report from the Institute of Medicine (1994)
defined prevention as any intervention directed
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towards stopping the onset of new cases of a mental dis-
order in people who do not yet meet criteria for that
specific disorder. Prevention may be targeted to the
whole population (universal prevention), to a subgroup
of the population whose risk of developing the disorder
is significantly higher than average (selective preven-
tion) or to those who have subclinical symptoms (indi-
cated prevention). Of these, indicated prevention has
received the most attention by researchers assessing its
effect on the prevention of depression (Van Zoonen
et al. 2014). Data are available demonstrating benefits
of indicated prevention with clinical relevance (Muñoz
et al. 2010), since having subclinical symptoms is one
of the strongest predictors for developing a depressive
disorder (Cuijpers & Smit, 2004).

However, one difficulty in researching depression-
prevention programmes is the need for large samples
to provide sufficient statistical power to examine the
programmes’ impact on the incidence of depression.
One strategy to increase the statistical power is to select
a sample with a combination of subclinical depressive
symptoms and multiple risk factors (Cuijpers, 2003;
Muñoz et al. 2010). In this context, a risk factor for
the development of depression that has been examined
extensively in intervention research is being a non-
professional caregiver of a person in a situation of de-
pendency (Saxena et al. 2006). Women are twice as
likely as men to suffer from depression (Bromet et al.
2011) and most caregivers are women (Eurostat,
2002). Caregivers, meanwhile, are more likely than
non-caregivers to suffer from depression by a ratio of
2.8–38.7 (Cuijpers, 2005), and previous studies have
found that between 15% and 32% of caregivers fulfil
criteria for a depressive disorder (Cuijpers, 2005).

Randomized controlled trials have demonstrated
that indicated prevention can reduce the incidence of
depression and depressive symptoms in the short
and long term across various populations (see Clarke
et al. 2001; Allart-van Dam et al. 2003, 2007; Willemse
et al. 2004; Arnarson & Craighead, 2011; Vázquez et al.
2012). However, only one study (Vázquez et al. 2013)
has analysed the short-term efficacy of preventive indi-
cated intervention in a population of non-professional
caregivers. In this randomized controlled trial, 173 care-
givers were randomly assigned to a problem-solving in-
tervention or to a usual-care control group. The
intervention consisted of five weekly 1.5-hours group
sessions, developed based on the problem-solving
model of depression (Nezu et al. 1989). In this approach,
the experience of depression is a dynamic process that
changes in intensity and quality over time depending
on an individual’s major life events, current problems,
and problem-solving coping. It is assumed that
problem-solving coping plays an important role as a
mediator and moderator of the relationship between

stressful life events (major negative events and daily
problems) and depression. Compared with the control
group, the problem-solving intervention group
achieved a greater reduction of depressive symptoms
(d = 1.54) and had a lower incidence of depression
(4.5% and 13.1%, respectively) after treatment. Given
the existing evidence that caregivers experience constant
life events and daily problems such as family conflicts,
interference with social activities, and work (e.g.
Scharlach et al. 1991; Semple, 1992; Clark & Bond,
2000; Owen et al. 2002), the problem-solving therapy
seems appropriate for this population, especially for
those who have subclinical depressive symptoms.

However, the extent of the effect of this indicated
prevention intervention over time in caregivers is un-
known. Also, in spite of the abundant literature deal-
ing with interventions targeting this population
(Pinquart & Sörensen, 2006; Gallagher-Thompson &
Coon, 2007), no study to date has evaluated the long-
term efficacy of indicated prevention of depression in
non-professional caregivers. Given that actually deter-
mining the efficacy of an intervention to prevent de-
pression requires tracking over a period of time to
study the emergence of new and avoided cases of de-
pression (Muñoz et al. 2010), a long-term evaluation
of the only existing study of indicated prevention of
depression in caregivers is essential.

The aim of this study was to evaluate the long-term
efficacy (12 months of follow-up) of a brief
problem-solving intervention to prevent the onset of
depression as evaluated using the Structured Clinical
Interview for Axis I Disorders of the DSM-IV (SCID)
in female caregivers with subclinical depressive symp-
toms not yet meeting the diagnostic criteria for de-
pression (i.e. indicated prevention). As the central
hypothesis, significant differences were expected at
the 12-month follow-up in the incidence of depression
between participants that received indicated preven-
tive intervention and those who received usual care.
Furthermore, we expected an effect of the number of
sessions attended (compliance) on the incidence of de-
pression. In addition, significant differences were
expected between the groups in terms of depressive
symptoms, emotional distress and caregiver burden.

Method

A detailed description of the methodology has been
previously reported (Vázquez et al. 2013). Central
aspects of the methodology are highlighted here.

Participants and procedure

A randomized controlled trial was performed.
Participants were recruited from the official registry of
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non-professional caregivers through an agreement with
the Ministry of Labour and Welfare of the Galician
Regional Government (Spain). The caregiver sample was
extracted based on the sample size estimated for this
trial and considering that approximately half of all care-
givers experience subclinical symptoms of depression
(Rivera et al. 2007). Specifically, a sample of 20 localities
in the region of Galicia was randomly selected subject to
stratification by type of habitat [rural (<2000 inhabitants)
or urban (52000 inhabitants)] and province (Coruña,
Lugo, Pontevedra, or Orense), and a sample of 401 care-
givers was then randomly selected. Caregivers were con-
tacted by telephone or mail to inform them of the project
and were invited to a meeting with a group of experts
who explained the study indetail and answered anyques-
tions. Eligible participants were female caregivers recog-
nized as such by the authorities, scoring 516 on the
Spanish version of the Center for Epidemiologic Studies
DepressionScale (CES-D;Vázquez et al.2007),withnocur-
rentmajor depression episode and no history ofmajor de-
pression according to the Spanish version of the SCID
(SCID-CV; First et al. 1999).

It was estimated that a sample size of 69 per group
(138 total) would be sufficient to detect a 20% difference
in the rates of incidence of depression (according to the
DSM-IV-text revision criteria) between the experimen-
tal and control groups, assuming an α of 0.05 and a
power (1− β) of 0.80. Allowing for an 18% attrition
rate, the recruitment goal was 84 participants in each
group (168 total). The incidence and attrition rates
were based on previous studies of indicated prevention
for depression (Clarke et al. 2001; Willemse et al. 2004).

Written informed consent was obtained from all par-
ticipants. The study followed the guidelines established
in the Helsinki Declaration of 1975 as revised in 2008,
and was approved by the Committee for Ethical
Research of the University of Santiago de Compostela
(Spain). Participants were allocated randomly to either
the intervention or control group by an independent
statistician using a random numbers table.

Intervention and control condition

The intervention group received a brief intervention in
group format, based on the problem-solving model of
Nezu et al. (1989). Prior to the intervention, a treatment
protocol was developed and formalized into a manual,
and a pilot tested (Vázquez et al. 2010). The inter-
vention consisted of five sessions, each lasting 1.5
hours, once a week. The intervention was offered in
centres close to the caregivers’ homes and included
about five participants in each group. In all, the inter-
ventions were applied by three psychotherapists (one
per group) who were previously trained in
problem-solving therapy by two clinicians, each with

more than 17 years of experience. There were no sign-
ificant differences among the different therapists in
terms of intervention outcomes on incidence of de-
pression [χ2 = 0.73, degrees of freedom (df) = 2, p =
0.905, 95% confidence interval (CI) 0.90–0.92], depress-
ive symptomatology (χ2 = 0.35, df = 2, p = 0.838, 95% CI
0.84–0.86), emotional distress (χ2 = 0.631, df = 2, p =
0.730, 95% CI 0.72–0.74) or caregiver burden (χ2 =
2.55, df = 2, p = 0.279, 95% CI 0.28–0.30). Sessions
were recorded, and adherence to the protocol was
assessed by one of the expert clinicians by watching
the videotaped sessions and comparing them with
the manual. Protocol adherence by the therapists was
96%, indicating that the main elements in the protocol
were actually administered.

Participants assigned to the control condition (usual-
care control group) were not subject to any intervention
and did not receive any educational materials. However,
they had unrestricted access to any type of treatment for
their depressive symptoms (psychological, medical or
social services) available to them in their communities.
In this condition, participants were administered assess-
ment instruments collectively, with approximately five
participants in each group at the same measurement
points as the problem-solving group.

For ethical reasons, when a caregiver was deter-
mined to meet the criteria for the diagnosis of a
major depressive episode, they were referred to the
health services available in their community to receive
appropriate psychological or psychiatric treatment.

Outcome measures

Participants were previously assessed at pre-treatment
and post-treatment (Vázquez et al. 2013). In this study,
participants were evaluated 1, 3, 6 and 12 months after
the intervention ended. All evaluations were conducted
by the same trained interviewers who were blinded to
the group to which each participant had been assigned.
The main outcome measure was incidence of major de-
pression. Diagnoses of major depression were obtained
using the SCID-CV (First et al. 1999). It is a semi-
structured interview that provides diagnostics of the
DSM-IV, which has test–retest reliability for psychiatric
patients (κ = 0.61). Secondary outcomes were depressive
symptoms, emotional distress, caregiver burden and
compliance with treatment. Depressive symptoms were
evaluated using the Spanish version of the CES-D
(Vázquez et al. 2007), which is a self-reported 20-item
scale. Each item is rated on a four-point Likert scale ran-
ging from 0 (rarely or never) to 3 (most of the time).
Therefore, the total score can range from 0 to 60, where
higher scores correspond to greater depressive symp-
tomatology. The CES-D has a Cronbach’s α of 0.89.
Emotional distress was evaluated with the Spanish
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version of the General Health Questionnaire (GHQ-28;
Lobo et al. 1986), which contains 28 items divided into
four subscales (somatic symptoms, anxiety and insom-
nia, social dysfunction, and severe depression) of seven
items each with four answer choices. The total score
ranges between 0 and 28, where a higher score is indica-
tive of greater distress. The GHQ-28 has a Cronbach’s α
of 0.97 (Godoy-Izquierdo et al. 2002). Caregiver burden
was evaluated with the Caregiver Burden Interview
(CBI; Zarit et al. 1980), which consists of 22 items that
are rated on a Likert scale with five response options ran-
ging from 0 (never) to 4 (almost always), so the total
score ranges from 0 to 88. In this scale, there is a direct
relationship between the total score and the burden ex-
perienced by the caregiver. The CBI has a Cronbach’s α
of 0.82. It was translated into Spanish following the
guidelines of Guillemin et al. (1993), including the trans-
lation/back-translation method. All these instruments
have been widely used in the caregiver population
(Pinquart & Sörensen, 2006; Gallagher-Thompson &
Coon, 2007). The diagnoses of major depression and de-
pressive symptoms were evaluated at each of the follow-
ups at 1, 3, 6 and 12 months, and emotional distress and
caregiver burden were evaluated at each time point with
the exception of the 1-month follow-up in order to re-
duce respondent burden. Last, to evaluate compliance
with treatment, we recorded the number of attended ses-
sions for each participant.

Statistical analysis

Following the CONSORT (Consolidated Standards of
Reporting Trials) statement (Schulz et al. 2010), all
analyses were performed in agreement with the
intention-to-treat principle. We compared the outcome
variables between the groups, with all participants
being analysed in the group to which they were
assigned. The most conservative approach was
adopted by considering drop-out as a treatment failure
(i.e. that depression was triggered) and by replacing
missing data with baseline scores. During the study,
28 dependent family members died (nine in the
problem-solving group and 19 in the control group).
For these cases, administration of CBI to the caregivers
was interrupted, and the missing data were not
imputed to reflect the nature of missing data in this
context. To analyse attrition, the χ2 test was used (or
Fisher’s exact test for expected values smaller than 5)
for categorical variables (social class, education, main
occupation, relative cared for, gender of person cared
for), and the Mann–Whitney U test for two indepen-
dent samples for continuous variables (age; age of per-
son cared for; hours a day of care; time of care; and
scores on depressive symptoms, emotional distress,
and caregiver burden).

With respect to major depression, the cumulative
1-year incidence rate was computed and the differ-
ences between groups were analysed with the χ2 test.
Relative risk (RR), differences in risk (RD), and the
number needed to treat (NNT) were calculated follow-
ing the formulas proposed by Guyatt et al. (1994).
Furthermore, the Kaplan–Meier method was used to
estimate the survival probability of the participants
in the intervention group. We also evaluated treatment
compliance (session attendance) and its relationship
with the incidence of depression. A complier average
causal effect (CACE) analysis was conducted, as-
suming that the members of the control group had
the same probability of non-compliance as the mem-
bers of the intervention group and that merely being
offered the treatment has no effect on outcome
(Hewitt et al. 2006). Good compliers were defined as
participants attending four or more sessions, and
poor compliers were those who attended three or
fewer sessions. RR was calculated to compare the
good compliers in the intervention group with poten-
tial good compliers in the control group.

The effect of the intervention on depressive symp-
toms, emotional distress and caregiver burden was
analysed by repeated-measures analysis of variance
with ‘condition’ as the inter-subject factor and ‘time’
as the intra-subject factor. When time or time × con-
dition effects were significant, post-hoc t tests with
Bonferroni-corrected values and the standardized
mean differences (d) were computed from the t test
(Wuensch, 2012). Effect sizes of d = 0.2–0.5 are inter-
preted as small, d = 0.5–0.8 as moderate and d5 0.8
as large (Cohen, 1988). All data were analysed with
SPSS for Windows (version 20.0; USA).

Results

Description of the sample

Of 401 caregivers who were approached, 176 (43.9%)
fulfilled the inclusion criteria; of these, three (1.7%)
refused to participate in the study either due to incom-
patibilities with working hours, lack of interest in the
study, or health problems. Some of the reasons for
this low refusal percentage were the fluid relationship
with the administration and the lack of institutional
support to date for this population. The final sample
thus consisted of 173 caregivers, who were randomly
assigned to the problem-solving intervention group
(n = 89) or to the usual-care control group (n = 84)
(Fig. 1). The mean age of the participants was 53.9
(S.D. = 9.2) years (53.6 and 54.3 years in the problem-
solving and control groups, respectively). Domestic
work was the main occupation for 73.4% of the care-
givers (70.8% and 76.2% in the problem-solving and
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control groups, respectively), 50.9% were providing
care to their mother or father (49.5% and 52.4% in
the problem-solving and control groups, respectively),
and the period of care extended for an average of 9.5
years (8.6 and 10.3 years in the problem-solving and
control groups, respectively). Among the people re-
ceiving care, 73.4% were women (70.8% and 76.2% in
the problem-solving and control groups, respectively),
with a mean age of 78.6 years (76.8 and 80.5 years in
the problem-solving and control groups, respectively).
Following Altman (1985), we did not statistically test
baseline differences; instead we report sociodemo-
graphic, care and clinical characteristics of the total
sample as well as for each group (see Table 1). As
can be seen, there were no remarkable or clinically rel-
evant baseline differences, suggesting that randomiza-
tion had resulted in a balanced trial.

Strategies recommended by Grady et al. (2007) were
followed to minimize the loss of subjects. These

strategies included simplification of the intervention,
organizing sessions at a convenient time, and docu-
menting several contact numbers for each participant
for better tracking at follow-ups. Drop-outs were docu-
mented and analysed. After 12 months, 165 (95.4%) of
the participants had completed all evaluations. In all,
five participants (5.6%) in the problem-solving group
and three participants (3.6%) in the control group
dropped out. No significant differences were found
for any of the baseline sociodemographic, caregiving
or clinical characteristics between the participants
that remained in the study and those who did not com-
plete the follow-up evaluations.

Main outcome: incidence of major depression

At the 12-month follow-up, nine of the 89 participants
(10.1%) in the problem-solving group and 21 of the 84
(25.0%) in the control group had developed major

Fig. 1. CONSORT (Consolidated Standards of Reporting Trials) flow diagram.
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depression. Of these, four in the problem-solving
group and 18 in the control group had been diagnosed
with depression according to DSM-IV criteria, and five
participants in the problem-solving group and three in
the control group had an imputed value for de-
pression. The RR was therefore 10.1/25.0 = 0.40 (95%
CI 0.20–0.81), indicating that the incidence of de-
pression was significantly lower in the problem-
solving group (χ2 = 6.68, df = 1, p = 0.010). The RD was
0.25–0.10 = 0.15 (95% CI 0.04–0.26) and the NNT was
6.7, rounded to 7 (95% CI 4–27).

In the problem-solving group, a major depressive
episode was recorded in four caregivers immediately
after the treatment, two at the 6-month follow-up
and three at the 12-month follow-up (mean time 54.1
weeks). In the control group, of the 21 caregivers
who developed depression, 11 did so at the end of
treatment, two at the 1-month follow-up, two at the
3-month follow-up, and six at the 6-month follow-up
(mean time 46.3 weeks). The survival distributions
for the two groups were significantly different
(Mantel–Coxχ2(1) = 6.97, p = 0.008).

Of the five sessions included in the intervention, the
mean attendance was 4.3 (S.D. = 0.8) sessions.
The CACE analysis data are listed in Table 2. In the
problem-solving group, 77 (86.5%) participants
were considered good compliers, and 12 (13.5%)
participants were considered poor compliers. A total
of two [event rate (ER) = 2.6%] of the good compliers
and two (ER = 16.7%) of the poor compliers experi-
enced a major depressive episode. In the control
group, assuming the same proportion of compliance,
16.1 (ER = 22.2%) good compliers and 1.9 (ER = 16.7%)
poor compliers would develop a depressive episode.
Comparing the good compliers in the intervention
with the potential good compliers in the control
group, the RR of developing a depressive episode
was 0.12 (95% CI 0.03–0.50).

Secondary outcomes

Fig. 2 shows the progression of depressive symptoms
at the different times measured in the problem-solving
and control groups. In the problem-solving group, the

Table 1. Baseline sociodemographic, care and clinical variables of the study participants

Variables Total (n = 173)
Problem-solving
group (n = 89)

Control group
(n = 84)

Mean age, years (S.D.) 53.9 (9.2) 53.6 (10.1) 54.3 (8.2)
Social class, n (%)
Low/middle-low 98 (56.6) 50 (56.2) 48 (57.1)
Middle/middle-high 75 (43.4) 39 (43.8) 36 (42.9)

Education, n (%)
Literate 43 (24.9) 24 (27.0) 19 (22.6)
Primary 101 (58.4) 46 (51.7) 55 (65.5)
Secondary/university 29 (16.7) 19 (21.3) 10 (11.9)

Main occupation, n (%)
Domestic work 127 (73.4) 63 (70.8) 64 (76.2)
Other 46 (26.6) 26 (29.2) 20 (23.8)

Relative cared for, n (%)
Spouse/partner 13 (7.5) 6 (6.7) 7 (8.3)
Son/daughter 15 (8.7) 12 (13.5) 3 (3.6)
Father/mother 88 (50.9) 44 (49.5) 44 (52.4)
Other relative 57 (32.9) 27 (30.3) 30 (35.7)

Mean age of person
cared for, years (S.D.)

78.6 (19.1) 76.8 (20.3) 80.5 (17.5)

Gender, n (%)
Male 46 (26.6) 26 (29.2) 20 (23.8)
Female 127 (73.4) 63 (70.8) 64 (76.2)

Mean hours a day of care (S.D.) 17.2 (2.9) 17.2 (3.5) 17.3 (2.2)
Mean time of care, years (S.D.) 9.5 (7.0) 8.6 (7.0) 10.3 (7.0)
Mean depressive symptoms (S.D.) 23.8 (7.2) 24.7 (7.6) 22.9 (6.6)
Mean emotional distress (S.D.) 6.7 (5.4) 7.1 (5.7) 6.3 (4.9)
Mean caregiver burden (S.D.) 29.0 (12.8) 30.2 (11.9) 27.7 (13.6)

Data are given as mean (S.D.) or as number of participants (percentage).
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mean CES-D score was 10.7 (S.D. = 6.4) at post-
treatment, 10.3 (S.D. = 7.8) at the 1-month follow-up,
10.4 (S.D. = 8.2) at the 3-month follow-up, 10.7 (S.D. =
8.8) at the 6-month follow-up and 10.7 (S.D. = 10.0) at
the 12-month follow-up. The corresponding values in
the control group were 21.2 (S.D. = 7.2), 20.8 (S.D. = 8.7),
20.8 (S.D. = 9.0), 20.4 (S.D. = 9.6) and 21.9 (S.D. = 9.5).
Significant effects of condition were found (F1,171 =
68.79, p < 0.001, ηp

2 = 0.29). Time also had significant ef-
fects for symptoms of depression (F5,855 = 61.95, p <
0.001, ηp

2 = 0.27). In the problem-solving group, signifi-
cant improvements were found between baseline and
post-treatment, baseline and 1-month follow-up,

baseline and 3-month follow-up, baseline and
6-month follow-up, and baseline and 12-month follow-
up. In the control group, significant differences
were only found between baseline and the 6-month
follow-up (see Table 3). The time × condition interac-
tion was significant (F5,855 = 36.14, p < 0.001, ηp

2 = 0.17).
Bonferroni-corrected t tests showed that immediately
after the intervention, the reduction in CES-D scores
was significantly greater in the problem-solving
group than in the control group, and it was maintained
at the 1-, 3-, 6- and 12-month follow-ups (see Table 4).

Regarding emotional distress, the mean GHQ-28
score in the problem-solving group was 2.7 (S.D. = 3.8)
at post-treatment, 2.2 (S.D. = 3.2) at the 3-month follow-
up, and 2.6 (S.D. = 4.1) at the 6- and 12-month follow-
ups. The corresponding values for the control group
were 5.4 (S.D. = 5.7), 5.4 (S.D. = 5.8), 5.6 (S.D. = 6.1) and
5.8 (S.D. = 6.2). As in the case of CES-D depressive
symptoms, significant effects of condition were found
for emotional distress (F1,171 = 13.18, p < 0.001, ηp

2 =
0.07). Time also had significant effects (F4,684 = 18.91,
p < 0.001, ηp

2 = 0.10). With respect to the baseline values,
emotional distress was significantly lower immediately
after the intervention and at the 3-, 6- and 12-month
follow-ups in the problem-solving group. However,
no differences were found between pre-treatment and
the different time points in the control group (see
Table 3). The time × condition interaction was signifi-
cant (F4,684 = 9.27, p < 0.001, ηp

2 = 0.05). We did not ob-
serve significant differences between the
problem-solving and control groups at baseline, but
significant differences were found at post-treatment
and were maintained at the 3-, 6- and 12-month follow-
ups (see Table 4).

Concerning caregiver burden, the mean CBI score in
the problem-solving group was 23.9 (S.D. = 10.5) at
post-treatment, 24.0 (S.D. = 10.7) at the 3-month follow-
up, 23.0 (S.D. = 10.9) at the 6-month follow-up and 24.0
(S.D. = 11.3) at the 12-month follow-up. The correspond-
ing values in the control group were 27.9 (S.D. = 10.9),

Table 2. Incidence of depression according to CACE analysis

Compliancea

Problem-solving group (n = 89) Control group (n = 84)

Depression n/n ER, % Depression n/n ER, %

Good compliers (86.5%) 2/77 2.6 16.1/72.7 22.2
Poor compliers (13.5%) 2/12 16.7 1.9/11.3 16.7
Total 4/89 4.5 18/84 21.4

CACE, Complier average causal effect; ER, event rate (risk of depression).
a Good compliers = participants attending four or more sessions; poor compliers = participants attending three or fewer

sessions.

Fig. 2. Depression symptoms as a function of time in both
groups during 12 months of follow-up: - - -,
problem-solving group; —, control group. The reference line
on the y-axis indicates a score of 16 on the Center for
Epidemiologic Studies Depression Scale (CES-D); a score
516 was an inclusion criterion for the study. Values are
means, with vertical bars representing 95% confidence
intervals.
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28.2 (S.D. = 9.8), 28.1 (S.D. = 11.5) and 29.5 (S.D. = 13.5).
Condition had significant effects (F1,143 = 7.08, p =
0.009, ηp

2 = 0.05). Significant effects of time were also
found (F4,564 = 4.86, p = 0.001, ηp

2 = 0.03). With respect
to baseline, significant improvements in the
problem-solving group were found immediately after
the intervention and at the 3-, 6- and 12-month follow-
ups. However, no differences were found between
baseline and the other time points in the control
group (see Table 3). The time × condition interaction
was also significant (F4,564 = 5.97, p < 0.001, ηp

2 = 0.04).
Significant differences between the problem-solving
and control groups were found at the 6- and
12-month follow-ups (see Table 4).

Discussion

Main findings

This study evaluated the long-term efficacy of a brief
indicated preventive intervention for reducing de-
pression in a sample of female non-professional care-
givers with subclinical depressive symptoms. The
results after a 12-month follow-up indicate that the
favourable impact of preventive intervention was still
present 1 year after completing the programme. After

12 months, it was found that 10.1% of the caregivers
in the problem-solving group developed a depressive
episode, which compares favourably with the 25% in
the control group. The RR was thus 0.40, and for
approximately every seven caregivers treated with
the intervention, one new case of depression would
be prevented. Furthermore, there was a significant
delay in the onset of depression in the intervention
group compared with the control group (p = 0.008).
These data demonstrate the intervention’s efficacy to
prevent (or at least delay) new cases of clinical
depression.

The wider context

One explanation for the effect of the intervention may be
found in the model of depression by Nezu et al. (1989).
They hypothesized that the decrease in depressive
symptoms is moderated by effective problem-solving
coping (by reducing the negative impact of problems
and major life events). Existing evidence suggests that
individuals characterized as effective problem solvers
exhibit fewer depressive symptoms compared with
those individuals less effective at problem solving
(Nezu & Ronan, 1985; Nezu et al. 1986).

Our findings of RR = 0.40 and a NNT = 7 are superior
to most prevention trials as reviewed in the
meta-analysis of depression prevention performed by
Van Zoonen et al. (2014), who found a mean RR of
0.74 and a NNT of 13 in indicated prevention trials.
However, it is important to keep in mind that this

Table 3. Student’s t test statistics and standardized mean
differences between baseline and follow-up assessmentsa

Comparison t d (95% CI)

Depressive symptoms
Problem-solving group
Baseline v. end of treatment 17.34 1.84 (1.50–2.18)
Baseline v. 1-month follow-up 15.96 1.69 (1.37–2.01)
Baseline v. 3-month follow-up 14.72 1.56 (1.25–1.87)
Baseline v. 6-month follow-up 13.22 1.40 (1.11–1.69)
Baseline v. 12-month follow-up 12.01 1.28 (1.00–1.56)

Control group
Baseline v. 6-month follow-up 2.78 0.30 (0.08–0.52)

Emotional distress
Problem-solving group
Baseline v. end of treatment 6.61 0.70 (0.47–0.93)
Baseline v. 3-month follow-up 6.93 0.73 (0.50–0.97)
Baseline v. 6-month follow-up 6.45 0.68 (0.45–0.91)
Baseline v. 12-month follow-up 6.09 0.65 (0.42–0.87)

Caregiver burden
Problem-solving group
Baseline v. end of treatment 4.84 0.51 (0.29–0.73)
Baseline v. 3-month follow-up 5.00 0.54 (0.31–0.77)
Baseline v. 6-month follow-up 6.25 0.69 (0.45–0.93)
Baseline v. 12-month follow-up 4.90 0.55 (0.31–0.78)

d, Standardized mean difference; CI, confidence interval.
a Only significant results after Bonferroni correction are

shown.

Table 4. Student’s t test statistics and standardized mean
differences between the problem-solving and control groupsa

Comparison t d (95% CI)

Depressive symptoms
End of treatment 10.13 1.54 (1.20–1.88)
1-month follow-up 8.44 1.28 (0.96–1.61)
3-month follow-up 7.99 1.21 (0.89–1.54)
6-month follow-up 6.98 1.06 (0.74–1.38)
12-month follow-up 7.49 1.14 (0.82–1.46)

Emotional distress
End of treatment 3.65 0.56 (0.25–0.86)
3-month follow-up 4.37 0.66 (0.35–0.97)
6-month follow-up 3.69 0.56 (0.26–0.87)
12-month follow-up 3.52 0.53 (0.23–0.84)

Caregiver burden
6-month follow-up 2.78 0.42 (0.12–0.72)
12-month follow-up 2.62 0.40 (0.10–0.70)

d, Standardized mean difference; CI, confidence interval.
a Only significant results after Bonferroni correction are

shown.
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meta-analysis included studies with follow-ups ran-
ging from 4 to 24 months.

Regarding depression symptoms, it was found that
following the intervention the problem-solving group
displayed significantly less severe depressive symp-
tomatology than the control group, amounting to a
large effect size (d = 1.54). This intervention effect was
maintained up to 12 months (d = 1.14), which suggests
long-term efficacy. Again, our results are better than
those observed in most indicated prevention trials
(e.g. Allart-van Dam et al. 2003, 2007; Young et al.
2010), where early outcomes were often not main-
tained in the long-term. Even though our findings
are consistent with those from other studies where
long-term effects were documented (e.g. Clarke et al.
2001; Willemse et al. 2004; Arnarson & Craighead,
2011), none of these other studies observed such a
large effect size. There are some possible reasons for
this, possibly related to more structured usual-care ser-
vices in other studies compared with the present study.
In this study, the usual-care services were psychologi-
cal and medical treatments and social services avail-
able in the community. In contrast, in the study
conducted by Clarke et al. (2001), usual care could be
provided by the Health Maintenance Organization in
Portland, and in the study of Willemse et al. (2004)
the usual-care treatment was based on the Dutch pri-
mary care guidelines for depression.

Furthermore, it is documented that only 11% of
Spanish caregivers receive professional mental health
help (Institute for Elderly and Social Services, 2005),
which may derive in lack of treatment for their de-
pressive symptoms. Another possible explanation
relates to study design. While most studies dealt only
with participants showing elevated depressive symp-
toms (e.g. Allart-van Dam et al. 2003; Willemse et al.
2004; Young et al. 2010), we selected a high-risk sample
with multiple risk factors (having subclinical depress-
ive symptoms, being female, being a caregiver). The in-
clusion of a high-risk sample follows recommendations
for preventive interventions (Cuijpers, 2003; Muñoz
et al. 2010), and it may have resulted in larger effect
sizes.

The influence of additional resources for treating de-
pression on the findings is minimal due to the low per-
centage of caregivers receiving professional help
(Institute for Elderly and Social Services, 2005), and be-
cause in the problem-solving group only those partici-
pants who developed depression (four subjects)
received these services. In addition, we employed con-
servative treatment of the data with the
intention-to-treat strategy. Even when analysing the ef-
fect of the intervention in participants who received it
as intended by the original group allocation (CACE), it
was found that high session attendance (four sessions

or more) resulted in an 88% reduction in the incidence
of depression.

To understand the generalization of these results for
depression prevention, other effects of the intervention
in the life of the participants were also analysed
(emotional distress and caregiver burden). The
problem-solving group showed significantly lower
levels of emotional distress at both post-treatment
and at the 12-month follow-up, as well as lower levels
of caregiver burden at the 12-month follow-up. The ef-
fect size for post-treatment emotional distress was
moderate (d = 0.56) and was maintained after 12
months (d = 0.53). The effect size for caregiver burden
after 12 months was small (d = 0.40). These reductions
in emotional distress and burden are important,
given that these two problems are frequently observed
among caregivers (Pinquart & Sörensen, 2006;
Gallagher-Thompson & Coon, 2007).

Implications

There are several implications of this study for future
research and for clinical practice. These results repli-
cate and extend the findings regarding the short-term
impact of the intervention reported by Vázquez et al.
(2013). They are also consistent with cognitive–beha-
vioural theories that posit the importance of the effect
of practice on learning consolidation during treatment.
In addition, the use of booster sessions to sustain the
intervention’s protective effects (at least 1 year) does
not seem necessary. The observed effects were reached
after only five sessions, while the majority of the indi-
cated intervention programmes for depression typi-
cally consist of 10 or more sessions (e.g. Clarke et al.
2001; Allart-van Dam et al. 2003; Arnarson &
Craighead, 2011). This points to a more efficient pro-
gramme applied in our study. Given that ours was a
community sample (not one of convenience), inter-
vention was directed to caregivers dealing with people
suffering from diverse conditions, and the observed at-
trition rates were low; this study showed a high exter-
nal validity. Furthermore, the application of the
intervention in an applied context (with caregivers, in
locations near their homes) suggests the real-life effec-
tiveness of the intervention.

As the number of caregivers will increase consider-
ably over the next few decades, and because this popu-
lation is at high risk for depression, the problem is a
significant one from a public health perspective.
Depressive disorders impair daily functioning in gen-
eral, but in the case of caregivers it can also affect the
quality of care that they provide to their loved one
(Williamson & Shaffer, 2001). Public health policies
are needed to establish effective preventive strategies
for the long term, such as those presented in
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this study. Even if the effect of these interventions is to
merely to delay the onset of the disorder by 1 year, the
implications of an effective prevention programme are
significant.

Limitations

Some limitations of our study must be considered. The
sample was composed only of women, and thus it re-
mains unknown how outcomes would translate to
male caregivers. New studies may benefit from includ-
ing both genders. It also remains to be understood
which the active components of the intervention are.
Future studies could perhaps evaluate whether the
problem-solving processes are the main mediators of
change, and how much each component of the inter-
vention contributes to the overall efficacy. Because par-
ticipants in both groups could not be blinded to
knowledge of their assigned group, a Hawthorne effect
may have at least partially influenced the results.
Although this would equally affect both groups, it
should be noted that in the control group, being eval-
uated may not be completely innocuous, and, without
the evaluation, the results in this group might have
been worse. Analyses were performed following the
intention-to-treat principle. Although it is standard to
use more sophisticated methods for imputing missing
values than replacing them with baseline scores, the
amount of missing data was small, and it is unlikely
that the results would change significantly. Finally,
this study was conducted in Spain and the results
may not be generalizable to other countries. More stu-
dies about long-term efficacy of indicated prevention
depression in caregivers are needed across different
cultural settings.

In spite of these limitations, this is the first rando-
mized controlled trial providing evidence of longer-
term efficacy of indicated prevention of depression tar-
geted at non-professional caregivers. These results are
promising and suggest a venue to reduce the burden
of depression in informal caregivers, possibly with ad-
ditional beneficial effects for patients in the charge of
the caregivers.
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