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Abstract

With the recent movement toward a personal-recovery paradigm to treat schizophrenia, the locus of mental health care deliv-
ery has shifted toward community-based care. Family caregivers comprise a substantial component of that community, and
are often providing care for longer periods, but often have no formal training or support. Caregiver-directed psychosocial
interventions (CDPI) have been developed to train and assist caregivers in their efforts to maximize the odds of treatment
success for those in their care. This meta-analysis compared CDPI versus treatment as usual (TAU) on outcomes such as
hospitalization, relapse, non-compliance, and “other outcomes” (emergency services utilization, suicide attempt, and death).
A systematic literature search (2005-2015) was conducted to identify randomized controlled trials of outpatient administered
CDPI versus TAU to treat adult patients recovering from schizophrenia. Relative risks (RR) with 95% confidence intervals
derived via random effects meta-analysis were calculated to compare CDPI versus TAU on the aforementioned outcomes.
Eighteen of the 693 citations were retained for analysis. Overall RR for CDPI versus TAU suggested improved outcomes
associated with CDPI: hospitalization [0.62 (0.46, 0.84) p<0.00001], relapse [0.58 (0.47, 0.73) p<0.00001] and other
outcomes [0.70 (0.19, 2.57) p=0.59]. CDPI was associated with significantly better compliance with medication and clini-
cal activities combined [0.38 (0.19, 0.74) p=0.005]. Medication compliance alone favored CDPI but was non-significant.
Compliance with clinical activities alone favored CDPI significantly [0.22 (0.11, 0.47) p<0.00001]. CDPI is associated with
reductions in hospitalization, relapse, and treatment non-compliance.
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Introduction

Changes in health care reimbursement and policy have
shifted care for chronic psychiatric illnesses such as schiz-
ophrenia from inpatient settings and to community-based
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Katie Ashcroft outside of traditional institutions has fallen upon families
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Edward Kim et al. 2014) for whom caregiver-directed psychosocial inter-
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2 Janssen Scientific Affairs, LLC, Titusville, NJ, USA

3 EPI-Q, Inc., 1315 West 22nd Street, Suite 410, Oak Brook,
IL 60523, USA

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10597-018-0289-x&domain=pdf

984

Community Mental Health Journal (2018) 54:983-991

(f) encourage relatives to set and keep to appropriate limits
while maintaining some degree of separation when needed;
and (g) attain desirable change in caregiver’s behavior and
belief systems.

Caregiver-directed psychosocial interventions can
complement psychiatric care and help caregivers to better
understand mental illness, with the aim of improving coping
skills. The interventions themselves facilitate healthy sup-
port behaviors toward the affected family member and aim
to reduce conflict and tension. In schizophrenia specifically,
these programs range from providing general information on
the psychiatric condition and care, to more comprehensive
interventions that include psychoeducation, consultation,
family interventions, and therapies (Pharoah et al. 2010). It
is important to understand that CDPIs include an element of
caregiver participation, and most often also contain associ-
ated interventions with the consumer.

Reductions in family caregiver burden associated with
CDPIs have been demonstrated in terms of reducing burden
on caregiver quality of life, functioning financial strain and
stress related conditions (Berglund et al. 2003). The impact
of caregiver intervention programs on the outcomes of their
mentally ill family members is paradoxically less well-stud-
ied, particularly as it relates to relapse and associated acute
services utilization.

Previous meta-analyses (Pharoah et al. 2010; Okpokoro
et al. 2014; Zhao et al. 2015) have suggested that incorpo-
rating family interventions into care can reduce relapses,
encourage compliance with medications, and reduce social
impairment in persons with schizophrenia. Support in the
form of family therapy, when added to antipsychotic medica-
tion, is more effective than medication alone in the preven-
tion of relapse. To date, no systematic review or meta-anal-
ysis has specifically focused on directly observable patient
outcomes pertaining to resource and services utilization,
such as: hospitalizations, need for emergency services, and
suicide. Herein we report a meta-analysis of CDPI interven-
tions with respect to these observable patient outcomes.

Methods
Systematic Literature Search

The literature was systematically searched for studies
describing CDPIs implemented for schizophrenia. In this
study, CDPI was defined as an intervention that is: (1)
directed toward the caregiver (or caregivers) of a person
with schizophrenia, (2) administered by a health care pro-
fessional in a pre- defined format over multiple sessions,
and (3) is psychosocial in nature insofar as it shares any of
the aforementioned goals (a—g above). The designation of
caregiver was defined at the discretion of each study author,
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but for the sake of the present review and analysis can be
defined as a non-healthcare professional who has a close
relationship with the patient and assumed responsibility for
the patient’s welfare.

In the present meta-analysis CDPI was compared to treat-
ment as usual (TAU). The latter was defined at the discretion
of the authors of the reviewed studies such that TAU could
be any treatment for schizophrenia that did not include a
caregiver-directed component as described here.

Electronic searches were conducted in PubMed/Medline,
PsycNet, and the Cochrane Central Register of Controlled
Trials using the following search strategy: (schizophrenia
or schizophreniform) AND ((family OR “family directed”
OR psychosocial OR caregiver OR “caregiver directed” OR
psychoeducational OR psycho-educational OR “behavioral
family” OR behavioral) AND (intervention OR education
OR psycho-education OR psychoeducation)).

The searches were limited with regard to time frame
(2004-20135, inclusive), design (randomized controlled tri-
als), and language (English). Review articles captured by
the searches were retained separately so that they could be
hand-searched for additional relevant records not captured
by the search strategy, but the reviews themselves were not
retained for analysis.

Citations yielded by the search strategy and that met the
aforementioned criteria were de-duplicated and assessed in
iterative rounds—first abstracts, then full text. The following
inclusion criteria were applied:

Report and design (a) published in-full and in a peer-
reviewed journal, (b) categorized as a randomized controlled
trial, (c) randomization occurred in an outpatient treatment
setting, (d) participants were randomized to either CDPI
or TAU, (e) outcomes measured at pre-defined follow-up
intervals, and (f) fewer than 50% of study participants lost
to follow-up.

Participants (a) consumers (i.e., persons diagnosed with
schizophrenia or schizophreniform disorder) and caregivers
were aged > 18 years old, (b) caregivers were family mem-
bers or individuals with a close relationship to the consumer
that existed before randomization to treatment, and (c) car-
egivers were not healthcare or mental health service provid-
ers of the services under investigation. There was no limit
applied to the type of schizophrenia.

Outcomes (measured with the consumer as the unit of
analysis) (a) inpatient hospitalization, (b) relapse, (c) non-
compliance with any intervention received in the study
period, and (d) “other events” (suicide attempt, psychiatric
emergency services utilization, and death).

Analysis

Analysis was conducted in Review Manager (version 5.3).
All outcomes measured were binary and were assessed by
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relative risk. Confidence intervals (CI, 95%) were derived
from a random-effects model given the expected hetero-
geneity among the studies. Inter-study heterogeneity was
assessed using Cochran’s Q and Higgins I>. Outcome data
were categorized for stratified outcomes pertaining to the
length of follow-up (i.e., outcomes at 0-12, 13-24, and
> 24 months post CDPI initiation).

To account for differing intervention durations, follow-up
times were adjusted so as to be in relation to randomiza-
tion and not completion of the intervention. For example,
consider a trial in which the intervention was applied for
12 months. Outcomes were measured at 6 months post-ran-
domization, 12 months post-randomization, and 6 months
after the intervention was completed. In this case, the out-
comes would here be analyzed at 6, 12, and 18 months. Due
to the modest number of retained studies for each outcome,
we did not control for individual study characteristics. The
analyses were also weighted by the sample sizes of the con-
tributing studies. Where necessary, the directionality of
binary outcome data was inverted to be consistent with the
outcome used in this meta-analysis.

Intervention length and session volume may have some
meaningful impact on outcomes (Okpokoro et al. 2014;
Zhao et al. 2015). Therefore, Kruskal-Wallis tests were used
to individually assess whether (1) intervention length or (2)
session frequency were associated with relative risks. Con-
tinuous independent variables were transformed to two-level
categorical variables. Intervention lengths were categorized
as <52 weeks or > 52 weeks. Session frequency was calcu-
lated as the number of sessions divided by the number of
weeks over which sessions were applied, and was catego-
rized as <0.50 or > 0.50.

This study did not include human or animal subjects
and was therefore not subject to Institutional Review Board
(IRB) approval. This study was funded by Janssen Scientific
Affairs, LLC, of which EK, CB, and EE are employees. JC is
an employee of EPI-Q, Inc., which received consulting fees
from Janssen Scientific Affairs, LLC related to the design
and implementation of this study. KA is an employee of
MyHealios, Inc., which has an ongoing partnership with
Janssen Scientific Affairs, LLC to design and adapt a psy-
chosocial intervention employed in Janssen-supported clini-
cal trials. Neither KA nor MyHealios, Inc. received compen-
sation related to the design, implementation, or report of this
study. All authors certify responsibility for this manuscript.

Results

Of 693 unique citations retrieved, 18 studies (Bradley
et al. 2006; Bressi et al. 2008; Carra et al. 2007; Chatter-
jee et al. 2014; Pharoah et al. 2010; Dai 2007; Giron et al.
2010; Grawe et al. 2006; Guo et al. 2010; Hasan et al. 2015;

Kulhara et al. 2009; McDonell et al. 2006; Nasr and Kausar
2009; Palma-Sevillano et al. 2011; Secher et al. 2015; Sell-
wood et al. 2007; Sungur et al. 2011; Valencia et al. 2013)
met inclusion criteria and were retained for analysis. The
record adjudication process showing the number of records
at each step is presented in Fig. 1, and a detailed descrip-
tion of the salient characteristics of each of the included
studies—including a description of the CDPI employed in
each—is reported in Table 1. The mean duration of the inter-
ventions was 57 weeks (+32), and the mean number of ses-
sions was 28 (+ 17). Together, these equate to 0.56 (+0.34)
sessions per week on average.

As summarized in Figs. 2, 3, 4, 5, the relative risk of
patients experiencing any negative outcome was lower in
the CDPI group compared to the TAU group. The relative
risk of hospitalization is shown in Fig. 2, with a signifi-
cant overall effect across all follow-up periods: RR=0.62
(95% CI 0.46-0.84, p <0.00001). When stratified by fol-
low-up time, the only stratum to have reached significance
was 0-12 months follow-up: RR=0.56 (95% CI 0.38-0.82,
p <0.00001). Other follow-up strata directionally favored
CDPI but were individually non-significant. Similar rela-
tionships were found for the relative risk of relapse (Fig. 3).
The overall effect of CDPI versus TAU was statistically
significant: RR: 0.58 (95% CI 0.47-0.73, p<0.00001), as
was the effect at 0—12 months follow-up: RR =0.49 (95%
CI 0.37-0.66, p<0.00001).

Other outcomes, which included suicide attempt, psy-
chiatric emergency services utilization, and death was the
only outcome category for which the overall relative risk
was not significant: [RR=0.70 (95% CI1 0.19-2.57, p=0.59)
p=0.59], although it did favor CDPI (Fig. 4).

In one study three of the four sub-comparisons did not
favor CDPI (Grawe et al. 2006). Follow-up times were not
consistently reported, preventing further stratification.

The relative risk of a patient not adhering to treatment
was significantly lower for CDPI versus TAU (Fig. 5):
RR=0.38 (95% CI 0.19-0.74, p=0.005). When stratified
into medication and non-medication adherence, the reduc-
tion in medication non-adherence was not statistically sig-
nificant for CDPI (RR 0.57, 95% CI 0.25, 1.29) but was sig-
nificant for adherence to non-medication clinical activities:
RR=0.22 (95% CI10.11-0.47, p <0.00001). Follow-up times
were not consistently reported, preventing further stratifica-
tion. There was considerable variability in these character-
istics found across the retained studies (Table 1).

Discussion
A systematic electronic literature review of multiple biblio-

graphic databases yielded data to conduct a meta-analysis to
compare the outcomes of CDPI and TAU for schizophrenia.
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PubMed/Medline PsycNET Cochrane
452 231 291
Records Before De-
Duplication
974
Duplicates
(281)
Abstracts Reviewed . 316 No caregiver intervention
693 * 77 No formal intervention
52 Not schizophrenia
Removals L 27 Not endomised cncal il
(574) * 10 No relevant outcomes reported
* 4 Both interventions had CDPI
Full-Text Reviewed * 4 Clinical trial, not randomized
120 L * 69 Other
[ * 41 Intervention(s) not described sufficiently
Removals ||+ 26cannot separate consumers <18 years
(]_02) * 20 Randomization in inpatient setting
L 15 Cannot separate consumers w/o schizophrenia
Studies Retained
18
Fig. 1 Diagram of record adjudication
Table 1 Overview of included studies and interventions
Author Country Consumer/caregiver Controls (N =) Intervention duration Maximum
pairs (N =) (weeks) number of ses-
sions
Bradley et al. (2006) Australia 25 25 52 26
Bressi et al. (2008) Italy 20 20 52 12
Carra et al. (2007) Italy 26 25 72 72
Chatterjee et al. (2014) India 187 95 52 34
Pharoah et al. (2010) China 126 103 36 9
Dai (2007) China 70 72 52 26
Giron et al. (2010) Spain 25 25 104 33
Grawe et al. (2006) Norway 30 20 104 35
Guo et al. (2010) China 604 635 52 12
Hasan et al. (2015) Jordan 72 72 12 6
Kulhara et al. (2009) India 38 38 36 9
McDonell et al. (2006) USA 53 44 104 36
Nasr and Kausar (2009) Pakistan 52 56 24 9
Palma-Sevillano et al. (2011) Spain 21 13 24 34
Secher et al. (2015) Denmark 275 272 72 36
Sellwood et al. (2007) UK 30 30 24 20
Sungur et al. (2011) Turkey 50 50 96 48
Valencia et al. (2013) Mexico 68 51 24 24
Summary (mean, SD) - 98.4, 142.6 91.4, 1479 55.1,30.6 26.7, 16.7

SD standard deviation, UK United Kingdom, USA United States of America
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CDPI TAU Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Follow-Up: 0 to 12 Months
Bressi 2008 3 20 7 20 4.5% 0.43[0.13, 1.43] —
Carra 2007 6 26 7 25 6.4% 0.82[0.32, 2.11] I
Chen 2005 20 126 38 103 12.3% 0.43[0.27, 0.69] -
Guo 2010 39 604 71 635 14.0% 0.58 [0.40, 0.84] -
Hasan 2015 4 58 32 63 6.1% 0.14 [0.05, 0.36] -
McDonell 2006 12 52 7 44 7.3% 1.45[0.63, 3.36] I
Secher 2014 87 275 106 272 16.4% 0.81[0.65, 1.02] ™
Valencia 2013 3 68 7 51 4.0% 0.32[0.09, 1.18] I
Subtotal (95% CI) 1229 1213 71.0% 0.56 [0.38, 0.82] <&
Total events 174 275
Heterogeneity: Tau? = 0.18; Chi? = 22.79, df = 7 (P = 0.002); 1> = 69%
Test for overall effect: Z = 2.94 (P = 0.003)
1.1.2 Follow-Up: 13 to 24 Months
Bressi 2008 5 20 4 20 4.8% 1.25[0.39, 3.99] B
Carra 2007 4 26 3 25 3.6% 1.28 [0.32, 5.16] -1
McDonell 2006 4 50 8 42 5.0% 0.42[0.14, 1.30] I~
Sungur 2011 1 50 4 50 1.7% 0.25[0.03, 2.16]
Subtotal (95% CI) 146 137  15.0% 0.74 [0.36, 1.50] o
Total events 14 19
Heterogeneity: Tau? = 0.06; Chi?=3.37,df =3 (P =0.34); I?’=11%
Test for overall effect: Z = 0.85 (P = 0.40)
1.1.3 Follow-Up: More than 24 Months
Sellwood 2007 18 30 21 30 14.0% 0.86 [0.59, 1.25] "
Subtotal (95% CI) 30 30 14.0% 0.86 [0.59, 1.25] <&
Total events 18 21
Heterogeneity: Not applicable
Test for overall effect: Z=0.81 (P = 0.42)
Total (95% ClI) 1405 1380 100.0% 0.62 [0.46, 0.84] . 4
Total events 206 315
Heterogeneity: Tau? = 0.12; Chiz = 28.26, df = 12 (P = 0.005); I2 = 589 l l l l
o oo i h
Favors CDPI Favors TAU

Test for subaroup differences: Chi2 = 2.46, df =2 (P = 0.29), 12 = 18.9%

Fig. 2 Relative risks of hospitalization stratified by follow-up time

This analysis indicated that CDPI is associated with signifi-
cantly lower relative risks versus TAU of relapse, hospitali-
zation, and overall non-compliance. Risks of suicide, psychi-
atric emergency services utilization, and death favored CDPI
but were not significant. The benefits of CDPI reported here
are consistent with previous meta-analyses that have focused
primarily on endpoints measured with patient- or observer-
reported outcome instruments.

While the overall effects in favor of CDPI were signifi-
cant for three of the four outcome categories, these effects
diminished with time for the two outcomes that had follow-
up stratified data (i.e., relapse and hospitalization). It has
been previously observed (Pharoah et al. 2010; Okpokoro
et al. 2014) that the effects of the intervention diminish dur-
ing the follow-up period where no intervention is received.
However, the trends continued to favor CDPI, and so it is
possible that that patient/caregiver attrition played a role in
the lack of statistical significance across follow-up times.

Also note that follow-up-stratified outcomes were most
frequently available for 0—12 months, which was the only
follow-up subgroup with significant differences between
CDPI and TAU.

With regard to an explanation for CDPI’s association with
favorable outcomes, the present findings are consistent with
two possible etiologies that are not mutually exclusive. The
first is the stress-diathesis model, based on the observation
that emotional and interpersonal stress are associated with
increased risk of relapse (Hesse et al. 2015). Accordingly,
caregivers participating in CDPI may have been more likely
to engage in clearer communication and better problem-
solving for/with schizophrenia patients under their care,
which can be reasonably assumed to reduce relapse risk.
The second etiology may be increased treatment adherence
in the form of a significantly higher attendance rate for clini-
cal activities, thereby permitting more regular assessment
of mental state by qualified professionals. A likely rationale

@ Springer
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CDPI TAU Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.2.1 Follow-Up: 0 to 12 Months
Bradley 2006 3 25 9 25 3.3% 0.33[0.10, 1.09]
Bressi 2008 3 20 13 20 3.8% 0.23[0.08, 0.69] -
Carra 2007 7 26 9 25 6.0% 0.75[0.33, 1.70] I
Dai 2007 9 70 19 72 7.4% 0.49[0.24, 1.00] ]
Hasan 2015 18 58 37 63 13.9% 0.53[0.34, 0.82] -
Kulhara 2009 5 23 6 20 4.2% 0.72[0.26, 2.02] I
Palma-Sevillano 2011 4 19 8 13 4.6% 0.34[0.13, 0.90] -
Subtotal (95% CI) 241 238 43.1% 0.49 [0.37, 0.66] X 2
Total events 49 101

Heterogeneity: Tau? = 0.00; Chi? = 4.49, df =6 (P = 0.61); > = 0%
Test for overall effect: Z = 4.83 (P <0.00001)

1.2.2 Follow-Up: 13 to 24 Months

Bressi 2008 6 20 8 20 5.6%
Carra 2007 9 26 9 25 7.0%
Giron 2010 3 25 10 25 3.4%
Grawe 2006 14 30 13 20 12.0%
Subtotal (95% CI) 101 90 28.0%
Total events 32 40

Heterogeneity: Tau? = 0.00; Chi? = 2.83, df = 3 (P =0.42); I?=0%
Test for overall effect: Z = 1.86 (P = 0.06)

1.2.3 Follow-Up: More than 24 Months

Bradley 2006 6 25 15 24 6.8%
Sellwood 2007 22 30 29 30 22.2%
Subtotal (95% CI) 55 54 28.9%
Total events 28 44

Heterogeneity: Tau? = 0.27; Chi? = 4.24, df = 1 (P = 0.04); I = 76%
Test for overall effect: Z=1.34 (P = 0.18)

Total (95% CI)
Total events 109 185

Heterogeneity: Tau? = 0.05; Chi?2 = 17.59, df = 12 (P = 0.13); I = 32%
Test for overall effect: Z = 4.64 (P < 0.00001)

Test for subaroup differences: Chi? = 2.49, df = 2 (P = 0.29), I>= 19.6%

397 382 100.0%

Fig. 3 Relative risk of relapse

for this relationship is that caregivers participating in CDPI
are more effective at negotiating treatment adherence.
This is consistent with previous reports that higher levels
of patient contact with family members and greater fam-
ily involvement in the treatment process were both associ-
ated with greater treatment engagement (Kreyenbuhl et al.
2009; Glick et al. 2011). Notably, the association of CDPI to
medication adherence favored CDPI but was not significant.
Further research is warranted to assess the impact of CDPI
on patients’ adherence to pharmacological treatment, since
up to 60% of persons being treated for schizophrenia are
non-adherent to medication therapy (Valenstein et al. 2006).

The “other outcomes” grouping consisting of suicide
attempt, psychiatric emergency services utilization, and
death was the only outcome for which a significant relative
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0.75[0.32, 1.77]
0.96 [0.46, 2.02]
0.30 [0.09, 0.96]

0.72[0.44, 1.18]
0.71 [0.50, 1.02]

01|Jl

0.38 [0.18, 0.82] —_—
0.76 [0.61, 0.95] =l
0.58 [0.26, 1.29] P
0.58 [0.47, 0.73] 4
[ : : |
0.01 0.1 1 10 100
Favors CDPI Favors TAU

risk was not found, and considerable heterogeneity was
observed in this category (I =72%). Sub-group outcomes
within the “other outcomes” category suffered from small
sample sizes in the included studies. The small number
of included studies and relatively small sample sizes
within those studies likely impacted other comparisons
to a lesser degree, as has been noted in the limitations of
other similar studies (Pharoah et al. 2010; Okpokoro et al.
2014; Zhao et al. 2015). Moreover, heterogeneity in how
these outcomes were defined and in patients’ underlying
comorbid psychiatric and medical conditions may have
impacted the findings and contributed to outcome vari-
ability. Also, the duration and frequency of CDPI sessions
were not significantly different; although, these param-
eters have been found to have significant effects in other
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CDPI TAU Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
1.3.1 Suicide Attempt
Giron 2010 0 25 2 25 9.9% 0.20 [0.01, 3.97] -
Grawe 2006 4 30 1 20 13.3% 2.67 [0.32, 22.15] -
Subtotal (95% Cl) 55 45 23.2% 0.91 [0.07, 11.24] ——e
Total events 4 3
Heterogeneity: Tau? = 1.64; Chi>=1.94, df =1 (P = 0.16); 1> = 48%
Test for overall effect: Z = 0.07 (P = 0.94)
1.3.3 Emergency Services Utilization
Bressi 2008 1 20 8 20 13.9% 0.13[0.02, 0.91] -
Secher 2014 76 87 87 272 20.4% 2.73[2.26, 3.31] -
Subtotal (95% CI) 107 292  34.4% 0.67 [0.02, 18.52] e —
Total events 77 95
Heterogeneity: Tau? = 5.27; Chi? = 11.19, df = 1 (P = 0.0008); I* = 91%
Test for overall effect: Z = 0.24 (P = 0.81)
1.3.4 Death
Bradley 2006 0 25 1 25 9.4% 0.33[0.01, 7.81] -
Chatterjee 2014 1 187 1 95 10.7% 0.51[0.03, 8.03] -
Giron 2010 0 0 0 0 Not estimable
Grawe 2006 0 30 0 20 Not estimable
Nasr 2009 1 52 0 56 9.3% 3.23[0.13, 77.48] -
Secher 2014 1 275 4 272 13.0% 0.25[0.03, 2.20] -
Sungur 2011 0 50 0 50 Not estimable
Subtotal (95% CI) 619 518 42.4% 0.50 [0.13, 1.94] -l
Total events 3 6
Heterogeneity: Tau? = 0.00; Chi?2=1.78, df = 3 (P = 0.62); 2= 0%
Test for overall effect: Z=1.00 (P = 0.32)
Total (95% Cl) 781 855 100.0% 0.70 [0.19, 2.57] —~l—
Total events 84 104
Heterogeneity: Tau? = 2.17; Chiz = 25.38, df = 7 (P = 0.0007); I2 = 729 l ; l =
Tost for overal ffect Z =054 (2058 oot o1 4 0 100
Favors CDPI Favors TAU

Test for subaroup differences: Chi2=0.18,df =2 (P =0.91), 2= 0%

Fig.4 Relative risks of other outcomes

studies (Viana et al. 2013; Okpokoro et al. 2014; Zhao
et al. 2015). It should also be noted that the present meta-
analysis included only published randomized controlled
CDPI trials whereas we did not search for unpublished
studies. The associated impact of possible publication bias
in favor of successful CDPI programs is likely minimal
but should be considered in one’s interpretation of these
findings.

These findings support the use of CDPI as a means of
reducing the frequency of unwanted clinical and resource
utilization outcomes associated with declining mental-health

status. Furthermore, incorporating CDPI into schizophrenia
treatment may also improve humanistic outcomes such as
caregiver emotional burden and patient well-being, while
simultaneously reducing risk of relapse and hospital and
emergency services utilization. Considering the chronic
and heterogenous nature of schizophrenia, further research
is warranted to evaluate the optimal composition of CDPI
programs particularly with regard to the number of sessions,
session frequency, and duration.
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CDPI TAU Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

1.4.1 Medication

Bressi 2008 2 20 7 20 14.2% 0.29[0.07, 1.21] L E—

Grawe 2006 10 30 6 20 24.8% 1.11[0.48, 2.57]

Valencia 2013 6 68 11 51 22.9% 0.41[0.16, 1.03] {

Subtotal (95% CI) 118 91 61.8% 0.57 [0.25, 1.29]

Total events 18 24

Heterogeneity: Tau? = 0.25; Chi2 = 3.82, df =2 (P = 0.15); 1= 48%
Test for overall effect: Z=1.35 (P = 0.18)

1.4.2 Clinical Activities

Bressi 2008 0 20 3 20 4.8%
Grawe 2006 1 30 6 20 8.6%
Valencia 2013 6 74 23 74 24.8%
Subtotal (95% CI) 124 114 38.2%
Total events 7 32

Heterogeneity: Tau? = 0.00; Chi? = 0.68, df =2 (P = 0.71); = 0%
Test for overall effect: Z = 3.92 (P < 0.0001)

Total (95% Cl) 242 205 100.0%
Total events 25 56
Heterogeneity: Tau? = 0.30; Chi?=9.16, df =5 (P = 0.10); 1> = 45%

Test for overall effect: Z = 2.82 (P = 0.005)

Test for subgroup differences: Chi2 = 2.69, df =1 (P = 0.10), I2 = 62.8%

<

0.14[0.01, 2.60]
0.11[0.01, 0.85] -

0.26 [0.11, 0.60] —a—
0.22 [0.11, 0.47] -
0.38 [0.19, 0.74] <2
t f t i
0.01 0.1 1 10 100
Favors CDPI Favors TAU

Fig.5 Relative risks of non-compliance with medication or clinical activities
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