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Abstract

Objective: The uptake of evidence-based guideline recommendations appears to
be challenging. In the midst of the discussion on how to overcome these barriers,
the question of whether the use of guidelines leads to improved patient outcomes
threatens to be overlooked. This study examined the effectiveness of evidence-based
guidelines for all psychiatric disorders on patient health outcomes in specialist men-
tal health care. All types of evidence-based guidelines, such as psychological and
medication-focused guidelines, were eligible for inclusion. Provider performance was
measured as a secondary outcome. Time to remission when treated with the guide-
lines was also examined.

Method: Six databases were searched until 10 August 2020. Studies were selected,
and data were extracted independently according to the PRISMA guidelines. Random
effects meta-analyses were used to pool estimates across studies. Risk of bias was as-
sessed according to the Cochrane Effective Practice and Organization of Care Review
Group criteria. PROSPERO:CRD42020171311.

Results: The meta-analysis included 18 studies (N = 5380). Guidelines showed a
positive significant effect size on the severity of psychopathological symptoms at the
patient level when compared to treatment-as-usual (TAU) (d = 0.29, 95%-CI = (0.19,
0.40), p < 0.001). Removal of a potential outlier gave globally the same results with
Cohen's d = 0.26. Time to remission was shorter in the guideline treatment compared
with TAU (HR = 1.54, 95%-CI = (1.29, 1.84), p = 0.001, n = 3).

Conclusions: Patients cared for with guideline-adherent treatments improve to a
greater degree and more quickly than patients treated with TAU. Knowledge on the
mechanisms of change during guideline-adherent treatment needs to be developed

further such that we can provide the best possible treatment to patients in routine care.
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1 | INTRODUCTION

In the 1990s, the majority of people with common mental
disorders who visited a mental health professional in the
United States, Europe and Australia did not receive effective
treatment.'” This finding gave a new impetus in the devel-
opment and implementation of evidence-based guidelines in
mental health care. The policy makers and professionals of
many countries became aware of the suboptimal quality of
mental health care and tried to improve this quality by reduc-
ing treatment variation using a set of evidence-based guide-
lines.*> By combining the best available scientific evidence
from randomised controlled trials (RCTs) with recommen-
dations based on expert opinion, evidence-based guidelines
may serve as a tool to deliver optimal mental health care.®
This position holds only when three important conditions are
met: (i) the organisation of care needs to be adapted in order
to enable professionals to deliver care in accordance with the
guidelines, (ii) professionals must have the knowledge and
capacities to execute the guideline recommendations in clini-
cal practice and (iii) patients must accept the care they re-
ceive following the guideline recommendations. The uptake
of guideline recommendations appears to be difficult, leading
to a gap between the theoretically available evidence-based
treatments recommended in existing guidelines and their use
in routine care.’

Adherence to mental health guidelines may be im-
proved by so-called ‘multi-faceted’ interventions aimed
at guideline implementation in daily clinical practice. The
implementation of evidence-based guidelines, however, is
complex. Barriers at the organisational, professional and
patient levels may prevent everyday use of guidelines.4’8'10
In addition, because the implementation of guidelines re-
quires investments in time and resources, policy makers
are able to distribute them only with the underuse of these
guidelines as a consequence.11 In the midst of the discus-
sion on how to overcome these barriers and see that the use
of guidelines increases, the question of whether the use of
guidelines leads to improved patient outcomes threatens to
be overlooked. This is especially important since the effect
size of a certain guideline-adherent treatment delivered in
clinical practice may be critically smaller than the effect
size of the same treatment on which that guideline was
based, evaluated in an efficacy study. This ‘efficacy’ vs
‘effectiveness’ study difference may be caused by a higher
degree of heterogeneity of the samples included in the latter
type of study associated with larger standard deviations and
thus smaller effect sizes.'”'* It is therefore relevant to ex-
amine whether adherence to evidence-based guidelines in
everyday mental health clinical practice is superior to TAU
at the patient level.

Up until now, most studies in mental health care eval-
uating the effects of guideline implementation have mainly
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Significant outcomes

e Our findings suggest that there is a statistically
significant positive effect of evidence-based
guidelines on patients’ well-being when com-
pared to TAU. These results seem to be robust for
potential outliers. We also found that providers in
the guideline condition were significantly more
adherent to guideline recommendations when
compared to providers delivering TAU, but this
effect was small.

e Patients receiving guideline-adherent treatments
also seemed to improve to a greater degree and
more quickly (time to remission) compared to
those treated with TAU. Apparently the benefit
of delivering guideline-adherent treatments is not
only that treatment outcome is superior to TAU,
but that this superior improvement is also reached
more quickly.

e A small correlation between patients’ well-being
and provider performance was found, indicating
that provider-adherent care can lead to improved
patient outcomes. However, it also suggests that
other variables also influence outcomes at the
patient level. Knowledge on the mechanisms
of change during guideline-adherent treatment
should therefore be developed further.

Limitations

o Studies are diverse in regard to their design, con-
trol conditions and measurements of the primary
outcome, making a quantitative summary of the
results difficult.

e Our secondary outcome was based on a diverse
mix of provider performance variables variating
between studies. Future studies should use uni-
formity in designing and reporting their studies.

focused on change in professional performance. Bauer (2002)
conducted a qualitative systematic review with 41 stud-
ies published up to 2000 to investigate the extent to which
guidelines on various mental disorders were implemented
in the daily clinical practice of that time.'> Depending on
study type, adherence rates varied from 27% in cross-
sectional studies to 67% in RCTs. Only 11 of the 41 studies
presented adherence as well as patient outcome data. Seven
of these 11 studies found that improved patient outcome was
associated with better adherence to the guidelines in daily
practice. Although these conclusions were promising, the
qualitative nature of the review precluded an estimate of the
magnitude of the effect size between intervention and control
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conditions. The review also lacked a quality assessment of
the studies included.

A second review followed seven years later'® and included
18 studies (not statistically pooled) on diverse mental disor-
ders published between 1966 and 2006, of which 13 presented
provider performance and patient outcome data. The authors
judged the quality of the studies moderate at best. Four of the
13 studies yielded a significant effect in favour of the guide-
lines at the provider and patient levels. Results suggested that
disorder-specific features might determine whether the use
of evidence-based guidelines is able to improve outcomes at
the patient level. This interesting hypothesis has not yet been
validated by the literature.

A few years ago, a third review, by Girlanda et a
performed to examine the impact of evidence-based guide-
lines in diverse mental disorders on provider performance.
Patient health was measured as a secondary outcome. This
meta-analysis included 19 studies up to 2016. The authors
judged the methodological quality of three-quarters of those
19 studies to be fair or good. This suggests that the quality of
these studies increased over time. Seven out of the 19 stud-
ies could be pooled quantitatively. On their primary outcome
(provider performance), no significant effect was found
(n = 6). However, for patient health, they did find a small but
significant improved effect on remission (n = 3) (OR = 1.5,
95%-CI = (1.03, 2.22)). This conclusion is not easy to inter-
pret; apparently, patient outcomes may improve rather inde-
pendent of provider performance. Perhaps the small number
of analysed studies (n = 6 versus n = 3) may have influenced
these results.

Based on the findings from previous studies, more clarity
on the impact of evidence-based guidelines for the severity of
psychopathological symptoms on the patient level in special-
ist mental health care is greatly needed. We therefore updated
and extended the review by Girlanda et al'” 50 as to find more
robust results for the effectiveness of evidence-based guide-
lines for all psychiatric disorders on patient health outcomes
in specialised mental healthcare settings.

1
1, 7 was

2 | METHODS
2.1 | Primary and secondary outcome
measures

The primary outcome measure was the presence and sever-
ity of psychopathological symptoms measured at the patient
level with a validated and reliable rating scale. If an included
study measured patient health outcomes with more than one
rating scale, we chose the scale that was most frequently
used by other papers included in this meta-analysis and sys-
tematic review. Secondary outcome measures were time to
remission measured at the patient level and adherence to the

guideline and/or algorithm at the provider level. We also
explored whether the effectiveness of these guidelines/al-
gorithms was related to the type of mental disorder,'® the
country in which the study was conducted and the type of
control condition.

2.2 | Search strategy

The registration number of this study can be found on
PROSPERO (CRD42020171311). For this meta-analysis
and systematic review, a literature search was performed
in a number of databases, including MEDLINE, Embase,
PsycINFO, Web of Science, Scopus and the Cochrane
Central Register of Controlled Trials from inception to 10
August 2020 (for the complete search string, see Table S1).
The unique records were imported into Covidence Systematic
Review Software for the screening process. After importa-
tion, two independent assessors (KS and KB) screened the
titles and abstracts independently on the inclusion criteria
(see below). Next, both assessors conducted a full-text re-
view of the remaining studies in Covidence. The refer-
ence lists of studies included in the full-text review were
also searched for relevant articles. In case of disagreement,
consensus was reached by discussion with a third assessor
(AvB). This method section was reported in accordance
with the PRISMA guidelines.'®

2.3 | Eligibility criteria

Studies were eligible for inclusion if they evaluated the effec-
tiveness of an evidence-based guideline or an algorithm-based
intervention on the severity of psychopathological symp-
toms, measured at the patient level. Patient health outcomes
should be measured with a validated and reliable rating scale.
The guideline or algorithm should be mainly delivered in a
mental healthcare setting. Included were adults (>18 years)
with a primary mental disorder, diagnosed with a structured
clinical interview according to ICD or DSM criteria. The fol-
lowing study designs were included: (Cluster-) Randomised
Controlled Trial ((C-)RCT), (Cluster-) Non-Randomised
Controlled Trial ((C-)NRCT) and Controlled Before and
After Design (CBAD). Systematic reviews, meta-analyses,
secondary analyses, cost-effectiveness studies, (conference)
abstracts and case studies were excluded. We included pa-
pers written in English, German, French and Dutch.

2.4 | Definition of guideline

In this study, interventions were considered to be ‘evidence-
based guidelines’ or ‘treatment algorithms’ when they
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consisted of ‘systematically developed statements to assist
practitioner decisions about appropriate health care for spe-
cific clinical circumstances’"” (p- 38) and when these state-
ments were used to provide treatment steps delivered in a
particular order in case of non—response.20 We considered
an evidence-based guideline to be developed in a system-
atic way, when in the manuscript references were found on
papers evaluating or developing steps of which the guide-
line was composed. Studies that met these predefined crite-
ria were included regardless of the explicit use of the term
‘guideline’ or ‘algorithm’. Studies evaluating only one com-
ponent from a guideline (eg only one type of drug) were
excluded.

2.5 | Data extraction and quality assessment

Two reviewers (KS and KB) independently extracted data
using a predefined sheet based on the template developed
by the Cochrane Effective Practice and Organisation of
Care Review Group.21 Data extraction started on 9 May
2020. The following data were extracted: name first au-
thor, year of publication, country, study design, sample
size, dropouts (percentage), type of mental disorder, study
duration (weeks), type of intervention and control condi-
tion, adverse events, patient demographics (age and gen-
der), rating scales for psychopathology at the patient level,
provider performance, type of guideline, description of
the intervention and time to remission at the patient level.
The methodological quality of the studies was assessed
independently by two researchers (KS and KB) using the
EPOC data collection checklist.”> RCT, NRCT and CBAD
studies were scored ‘done’, ‘not done’ or ‘not clear’ on the
included domains from the EPOC data collection check-
list (Figure 5). The data extraction and assessment of the
methodological quality yielded one coding form per arti-
cle. In case of differences between the two reviewers, the
data in the manuscript were checked and consensus was
subsequently reached by discussion with a third assessor
(AvB).

2.6 | Effect size calculation

We calculated effect sizes Cohen's d for patient health out-
come as well as provider performance for dimensional rating
scales.”>? When means and standard deviations were not
reported, we estimated the effect sizes from p-values, ¢- or F-
values, confidence intervals, ranges or other statistics.”>2%%7
As suggested by Cochrane,?® categorical outcomes were re-
expressed as effect sizes by using the formula of Chinn® and
Borenstein® (chap. 7). Please refer to Table S4 for the for-
mulas used to estimate Cohen's d from sources other than

249
l Acta Psychiatrica S«'znnlinu\iru—Wl LEYJ—

means and standard deviations. When a manuscript did not
present data to calculate Cohen's d, the corresponding author
was asked to provide them.*®?! Steinacher et al* provided
us with their data, making it possible to include their study
in our statistical analyses. However, we excluded Janssen
et al,31 because we were unable to contact them and retrieve
their data. The magnitude Cohen's d* was interpreted as fol-
lows: d < 0.2 small effect, 0.2 < d < 0.5 medium effect and
d > 0.8 large effect.

One study by Linden et al’” included three conditions and
compared the effects of an ‘active’ guideline implementa-
tion against two types of control condition, namely ‘passive’
guideline implementation and TAU. One C-NRCT* included
multiple site pairs in their study, resulting in pairwise com-
parisons between the intervention condition and control con-
dition at all sites. To compute an overall effect size, we used
the inverse variance weighting method® to create a single
pairwise comparison27 (chap. 16.5.4).

133

2.7 | Data synthesis and meta-analysis

We could not pool the effect sizes of all interventions evalu-
ated because some studies (n = 11) presented results at
post-test, while others (n = 7) used change scores”’ (chap.
9). For each intervention, Cohen's d was presented in a
so-called ‘harvest plot’. A harvest plot is an appropriate
method for synthesising evidence about differential effects
of heterogeneous and complex interventions across different
variables of interest, including study design and participant
characteristics.>*

We meta-analysed only studies reporting results at post-
test by using Comprehensive Meta-Analysis software (ver-
sion 3) employing a random effect model. The I statistic was
calculated as an indicator of heterogeneity. A non-significant
and rather low value of heterogeneity is a prerequisite for
pooling effect sizes. We performed sensitivity analyses ex-
cluding outliers, defined as studies in which the 95% CI of
the effect size did not overlap with the 95% CI of the pooled
effect size.’® Finally, before conducting the meta-analysis,
preliminary analyses were performed to detect possible dif-
ferences associated with study designs at both patient level
and provider level.

Publication bias was examined with the Duval and Tweedie
trim and fill procedure as well as Egger's test for the asymme-
try of the funnel plot. Finally, we conducted a subgroup anal-
ysis in which studies were categorised into subgroups based
on (i) type of mental disorder (schizophrenia vs depressive
disorder), (ii) type of control condition (TAU vs ‘passive’ im-
plementation) and (iii) country of origin (Germany vs United
States). Statistical significance between subgroups was tested
using formulas from Borenstein et al” (chap. 19) to calculate
a p-value (for the formulas, see Table S4).



SETKOWSKI ET AL.

250 ‘
Wl LEY—. Acta Psychiatrica Srumlinu\iul‘

3 | RESULTS

3.1 | Study selection

The study selection process is illustrated in the PRISMA
flow chart (Figure 1). A total of 7231 articles were retrieved
from all databases. After the removal of 2909 duplicate arti-
cles, 4322 unique articles remained for the title and abstract
review. Additionally, six articles were added from reference
lists and assessed for full-text eligibility. A total of 107 ar-
ticles were retrieved in full text and assessed for inclusion.
Subsequently, 88 studies were excluded. Also, one study had
to be excluded because we could not retrieve the necessary
data,* leaving 18 studies which met the inclusion criteria.

3.2 | Characteristics of the studies

The 18 included studies were published between 2003 and
2017. The majority of the studies were performed in the

Records identified through database
searching (N = 7231):

PubMed (n =2180)
Embase (n = 1240)
PsycINFO (n = 454)
Cochrane (n = 462)
Web of Science (n = 799)
Scopus (n =2096)

=
S
=
<
=2
=
=
9
=]
—

United States (n = 7) and Germany (n = 6). We included a
total of five RCTs, three C-RCTs, six NRCTs, one C-NRCT
and three CBADs, with, in total, 5380 patients. The studies
had a duration of 12 to 156 weeks, with a median of 24 weeks.
Five studies pertained to a total of 1073 patients with schizo-
phre:niz;1,16’31’34’39’40 another two studies included 573 patients
with a bipolar disorder,*"* seven studies included 1900 pa-
tients with a depressive disorder,>***® one study focused on
537 patients with an alcohol use disorder®® and three studies
included mixed patient samples (n = 767).5%2 Table S2 pre-
sents the main study characteristics. In 16 studies, the inter-
vention condition was compared with TAU,I(”3 1,33,39-49,51,52
while four studies evaluated head-to-head comparisons of
an active with a passive implementation strategy.3l’33’34’50
Because two studies®'? presented two head-to-head com-
parisons (by comparing an active strategy vs TAU as well as
an active strategy vs a passive strategy), the total number of
comparisons is 20.

Various types of guidelines were evaluated. For example,
eight studies were included investigating evidence-based

A 4

Duplicates removed

(1 =2909)

Records after duplicates removed

& (n=4322)
=
g
5
@
Records screened on basis
of title and abstract R Records excluded
(n=4322) g (n=4221)
A4
Articles added Full-text articles assessed
g from references > for eligibility
Eﬂ (n=16) (n=101)
2
Full-text articles assessed Full-text articles excluded, with
for eligibility > reasons
. (n=107) (n= 88)
Study design (n = 33)
= Setting (n = 25)
§ Y Study outcomes (1 = 4)
—g Excluded because Studies included in Interveption (n=4)
= data could not be |« qualitative synthesis No patient health outcome (7 = 16)
extracted (n = 1) (n=19) Youth or adolescents (n = 1)
Conference abstract (n = 2)
— Secondary analysis (# = 3)
A 4
Studies included in
Sysrez:afcl ;Vlew FIGURE 1 PRISMA flow diagram for
study selection
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(multidisciplinary) practice guidelines using at least four
or more components at the same time, 6:31:33.34:44.49.50.52
Furthermore, the other 10 included studies investigated
evidence-based treatment algorithms developed with a struc-
tured methodology, using tailored strategies, based on exper-
tise from national consensus groups and expert panels and
written according to the latest scientific evidence 3243434831
The content of the guidelines and algorithms evaluated in
the included studies is presented in Table S3. As shown in
Table S3, the majority of evidence-based guidelines were
medication-focused.

Most guidelines (n = 8) pertained to medication algo-
rithms, evaluated the status of the patient regularly and
recommended that providers change the treatment module
in case of non-response or deterioration,*0#>4345-4831 gpe
guideline, investigated in the study by Bauer et al,*' included
a psychotherapy algorithm in addition to a medication algo-
rithm. Furthermore, a study by Choi et al® investigated the
effects of a computerised decisional tool with algorithms
using psychosocial strategies in addition to medication man-
agement. All included studies implemented the guidelines at
a professional and a patient level, such as by training clinical
staff; providing educational meetings and visits; distribution
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of educational material via computer or in printed form; pa-
tient and family education; educational packages; informa-
tion cards and booklets; and providing reminders, audits and
written feedback to providers.

3.3 | Magnitude of the effect size Cohen's d
for each intervention separately at patient and
provider levels

3.3.1 | Patient level

Effect sizes for all included studies on outcomes at the patient
level are presented in the harvest plot in Figure 2. Of 20 ef-
fect sizes Cohen's d on rating scales measuring severity of
coo ) 16,33,34,39-46,48-51 Lo
psychopathology, 17 were positive, with nine
smal] 33343942454951 (oo o rate16334041.464850 g
large effect size.*’ Since the 95% CI crossed the null-line in
11 cases, eight effect sizes could be considered significantly
positive in favour of the guideline.16’40'42’46’47’49’50 When
these results were broken down into diagnostic categories,
it appeared that two of six effect sizes in the treatment of
patients with schizophrenia could be considered significantly

| I
A J mfﬂml |

> Ao Ao @ 2 o 3
— S — 0o — 0o % = S () : 8
(=} S O 5 O 5 S S S S [}
A& & 8 &8 8§ « SRS Q
e IS -~ 5 P - o IS s o o
c &8 835 55 £ £ &8 & =5 3
5 £ 52 5% 8§ 8§ 3F & < 3
2«3 ] g = m = m
£8 £¢8 £ = PN
2 2% 5 B
wg »ng =
z (=Y
SN
Q
8
=]
N”

Guo, 2015
Linden, 2008
Trivedi, 2004

Linden, 2008
(intervention vs passive)

Bermejo, 2009
(intervention vs control)
Yoshino, 2009

de Beurs, 2016

van Dijk, 2015

Mistler, 2009

Nielsen, 2015

FIGURE 2 Harvest plot of all included studies (N = 18) which presented outcomes at the patient level. Depicted are the effect sizes Cohen's
d (standard mean differences with 95% confidence intervals). Colours of bars are categorised as follows: (i) white: schizophrenia, (ii) dark grey:
bipolar disorder, (iii) light grey: depressive disorder, (iv) black: mixed disorders and (v) vertical stripes: alcohol use disorder
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16,40
41,42

positive
disorder,

vs both effect sizes in the treatment of bipolar

two of eight effect sizes in depressive disor-
der,*®¥” one of three in the mixed patient groups>’ and one
study in the treatment of alcohol use disorder.*’

3.3.2 | Provider level

The harvest plots on provider behaviour (adherence to process
indicators during guideline treatment vs control treatment)
suggest that of 11 effect sizes Cohen's d, only three favoured
adherence behaviour in the guideline treatment.*>*" In
the remaining eight comparisons, the 95% CI included the
null (please refer to Figure 3). The effect sizes at the patient
and provider levels correlated only moderately (Spearman's
Rho =0.32,n=11, p =0.34).

3.4 | Meta-analysis at patient and provider
levels: Evidence-based guidelines vs TAU

As previously described in the methods section, preliminary
analyses were performed to detect possible differences as-
sociated with study designs at the patient level and provider
level. For the patient level, 11 studies were included (three
NRCTs, six RCTs and two CBADs), finding a significant
difference between CBAD studies and NRCTs (mean differ-
ence =—0.618,95%-CIl = (—1.23, —0.005), p = 0.048) and be-
tween CBAD studies and RCTs (mean difference = —0.691,

NmwNaNWwEY

(LY.

ES (SMDS) AND 95% Cl
OO oo NRNRNRR

hoNmwaaWwa

ED MEAN DIFFEREN(
o

=)
o

STANDARDI

Miller, 2004
Adli, 2017
Linden, 2008

(active vs control)
Linden, 2008

Steinacher, 2012
(active vs control)
Steinacher, 2012
(active vs passive)
Weinmann, 2008
Bermejo, 2009
(active vs passive)

95%-CI = (—1.33, —0.05), p = 0.015). CBAD studies were
therefore excluded, remaining a total of nine studies for the
meta-analysis (n = 9). At the provider level, seven studies
were included in the preliminary analyses (two NRCTs, two
RCTs and three CBADs), but no significant differences were
found. Therefore, all studies (n = 7) were included in the
meta-analysis for provider performance.

3.4.1 | Patient level

A total of nine studies comparing an intervention with a TAU
condition were rneta-analysed.33’39'41’43'45’47’48 As follows
from Figure 4a, meta-analysis at the patient level yielded a
statistically significant effect in favour of evidence-based
guidelines (summary Cohen's d = 0.29, 95%-CI = (0.19,
0.40), p < 0.001). Among the pooled studies, a low and
non-significant level of heterogeneity was found (P = 34%,
p = 0.145). However, as illustrated in Figure 4a, the ef-
fect size of the Guo et al study47 showed no overlap with
the overall pooled effect size and thus could be a potential
outlier. Repeating the meta-analysis after the removal of this
potential outlier gave globally the same results (d = 0.26,
95%-CI = (0.18, 0.34), p < 0.001) for between-study hetero-
geneity (I* = 0%, p = 0.988).

The funnel plot (Figure Sla) and Duvall and Tweedie's
trim and fill procedure as well as Egger's test suggested no in-
fluence of publication bias among these nine studies. Egger's
test was not significant (p = 0.228). Because this did not

FIGURE 3 Harvest plot of all included
studies (n = 9) which presented outcomes

at the provider level. Depicted are the effect
sizes Cohen's d (standard mean differences
with 95% confidence intervals). Colours of
bars are categorised as follows: (i) white:

Mistler, 2009
Nielsen, 2015

schizophrenia, (ii) dark grey: bipolar, (iii)

van Dijk, 2015

black: mixed disorders and (iv) vertical
stripes: alcohol use disorder
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(A)
Study name Comparison Outcome Statistics for each study Std diff in means and 95%CI
Std diff  Standard Lower Upper
in means error Variance limit limit Z-Value p-Value
Bauer etal, 2009 TAU BMRS 0,332 0,184 0,034 -0,028 0,692 1,806 0,071 &
Adli et al, 2017 TAU HAM-D 0,176 0,138 0,019 -0,096 0,447 1,268 0,205 -1
Guo et al, 2015 TAU HAM-D 1,056 0,238 0,057 0,589 1,522 4,436 0,000
Choi et al, 2017 TAU PANSS 0,250 0,147 0,022 -0,038 0,538 1,701 0,089 L
Miller et al, 2004 TAU BPRS 0,342 0,127 0,016 0,094 0591 2699 0,007 —a—1
Yoshino et al, 2009 TAU CaGl 0,238 0,158 0,025 -0,071 0,547 1,508 0,132 L
Linden et al, 2008 TAU Cal 0,278 0,142 0,020 -0,001 0,556 1,954 0,051 ——
Bauer etal, 2006 TAU SF-36 0,270 0,067 0,004 0,139 0401 4030 0,000 —-
Bermejo et al, 2009 TAU PHQ-D 0,193 0,123 0,015 -0,049 0,435 1,565 0,117 +——
0,296 0,055 0,003 0,188 0,404 5,361 0,000 ‘
-1,00 -0,50 0,00 0,50 1,00
Favours TAU  Favours Guideline
(B)
Study name Qutcome Statistics for each study Std diff in means and 95%Cl
Std diff  Standard Lower Upper
inmeans error Variance limit limit Z-Value p-Value
Adi et al, 2017 Conrbined 0,083 0,243 0059 -03% 0560 0342 0733 I &
Steinacher et al, 2012 Corrbined 0,353 0,557 0310 -0739 1445 0633 0527
Nelsen et al, 2015 Conrbined -0,072 0,163 0026 -0391 0246 -0446 0656 —.- —
Lindenetal, 2008  Medication (Mrtazapine, average dosage) 033 0142 0020 005 0616 2362 0018 —{——
Weinmann et al, 2008 Conrbined 0447 0,333 0111 -0206 1,09 1,342 0,180
Miler et al, 2004 Medication changes 0,210 0173 0030 -0130 0550 1212 0225 '
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Study name Outcome Subgroup within study Statistics for each study Hazard ratio and 95% CI
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ratio limit  limit Z-Value p-Value
Bauer etal, 2009 BMRS  Depression 2,020 1,247 3,272 2,857 0,004
Adlietal, 2017  CombinedDepression 1,442 0,951 2,187 1,724 0,085
Yoshino et al, 2009CGl Depression 1490 1,208 1,837 3729 0,000 L 3
1,542 1205 1,836 4862 0,000 <o
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FIGURE 4 (A). Forest plot representing effect sizes Cohen's d (standard mean differences with 95% confidence intervals) comparing
evidence-based guidelines vs TAU (n = 9) on severity of psychopathological symptoms at the patient level. (B). Forest plot representing effect
sizes Cohen's d (standard mean differences with 95% confidence intervals) comparing evidence-based guidelines vs TAU (n = 6) on provider
performance. (C). Forest plot of meta-analysis compared evidence-based guidelines versus TAU on hazard ratios

largely influence the effect size, adjustment for publication pool these data. The study by Mistler et al’! was identified
bias was therefore not needed. as an outlier. After the removal of this outlier, heterogeneity
decreased and became non-significant P = 0%, p = 0474).
Without the Mistler et al study,51 the overall effect size was

3.42 | Provider level d=0.18,95%-CI = (0.02, 0.34), p = 0.025.
Both the funnel plot (Figure S1b) and Duvall and
Meta-analysis was performed with seven studies to quantify Tweedie's trim and fill procedure suggested the influence of
the impact of evidence-based guidelines vs TAU on provider publication bias among these six studies. Using trim and fill,
performance (see Figure 4b for forest plot). Because hetero- the imputed point estimate under the random effects model
geneity was significant (P = 54%, p = 0.04), we could not was d = 0.17, 95%-CI = (0.01, 0.32). Because Egger's test
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appeared non-significant (p = 0.736), adjustment for publi-
cation bias was not needed as this did not greatly influence
the overall effect size.

3.5 | Time to remission

Four studies presented time to remission as an outcome varia-
ble. These four studies showed significant levels of heteroge-
neity (I2 =T74%, p = 0.01). After the removal of one outlier,47
time to remission appeared significant in favour of the in-
tervention condition (hazard ratio = 1.54, 95%-CI = (1.29,
1.84), p = 0.001, n = 3) as can be shown in Figure 4c.

3.6 | Subgroup analyses

None of the exploratory subgroup analyses were significant,
indicating that the type of mental disorder, the country in
which the study was conducted or the type of control con-
dition did not critically affect the primary outcome (patient
health). Following are the specifics: type of mental disorder:
depressive disorder (n = 5) vs schizophrenia (n = 2) (mean
difference = 0.052, 95%-CI = (-0.42, 0.53), p = 0.829);
country: United States (n = 3) vs Germany (n = 4) (mean
difference = 0.05, 95%-CI = (—0.48, 0.58), p = 0.854); type
of control condition: TAU (n = 8) vs passive implementation
(n = 3) (mean difference = 0.10, 95%-CI = (=0.77, 0.98),
p =0.821).

3.7 | Adverse events

Adverse events were reported in six studies. One study*' re-
ported that the number of deaths did not differ between in-
tervention (12 deaths; 7%) and control conditions (8 deaths;
5%). Another study43 reported one suicide in TAU vs no sui-
cides in the intervention conditions. The study by Guo et al*’
also reported on adverse events but described these events as
common side effects, including a dry mouth, loss of appetite
and headache. The authors reported no significant differences

on these events between both conditions. Furthermore, Bauer
et al*® found a higher rate of adverse drug events in the inter-
vention condition compared to TAU, leading to more drop-
outs in this group. A study by Weinmann et al'® reported a
decrease in adverse drug events after the implementation of
the guideline. Finally, a study by Linden et al®* found no
significant difference on adverse drug reactions between
conditions.

3.8 | Dropouts

Dropout rates were reported in 13 of the 18 included stud-
ies. For the intervention condition, dropout rates ranged
from 4.6% to 52.7%. For the control condition, a range of
11.4% to 58.9% was reported between studies. Based on the
analyses (n = 11), we found a non-significant difference for
dropout rates between the intervention condition and control
condition (p = 0.253). Two studies were not included in this
analysis because they reported dropout rates only for the total
sample.*'*® Dropout rates for each included study are pre-
sented in Table S2.

3.9 | Methodological quality

Overall, the quality of the included studies fluctuated
(Figure 5). For RCT and NRCT studies, concealment of al-
location was often not described (n = 9, 60%). Protection
against contamination was not clear in nine studies (60%).
Given the nature of the included trials, blinding of patients
and providers was often not possible, resulting in a high risk
of bias on this domain (protection against detection bias) for
11 studies. Most studies did not perform follow-up assess-
ments at the professionals’ level (protection against exclusion
bias). In CBAD studies (n = 3), characteristics of control sites
were often not mentioned (n = 2). In one-third of the stud-
ies, follow-up measurements were obtained in at least 80%
of the patients (n = 7). The majority used reliable primary
outcome measures (90%). We conducted a meta-regression
to analyse whether the magnitude Cohen's d systematically
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co-varied with methodological quality. This was not the case
(b =-0.003, SD, = 0.07, z = —0.05, p = 0.962).

4 | DISCUSSION
This systematic review and meta-analysis examined the ef-
fectiveness of evidence-based guidelines at the patient level
and found a statistically significant effect for these guidelines
over TAU (d = 0.29, 95%-CI = (0.19, 0.40), p < 0.001). We
tried to relate these patient-level outcomes to changes in the
guideline adherence rates of the mental health profession-
als and found that providers in the guideline condition were
significantly more adherent to guideline recommendations
than providers delivering treatment in TAU (d = 0.18, 95%-
CI = (0.02, 0.34), p = 0.025, n = 6), suggesting that more
adherent provider behaviour may contribute to improved
patient outcomes. However that may be, outcomes at both
levels only correlated by 0.3, indicating that other factors
may influence outcomes at the patient level as well. An im-
portant finding was that guideline-adherent treatment led to
remission significantly earlier than TAU (HR = 1.54, 95%-
CI=(1.29, 1.84)).

We could not confirm the hypothesis that the type of
mental disorder affected the magnitude of the effect sizes.
Additionally, the country in which the study was performed
did not critically influence the outcome, nor did the type
of control condition. The dropout rates of intervention vs
control condition did not differ significantly, suggesting
that the tolerability of the guidelines is not a major clin-
ical issue. Adverse events were almost never reported in
the studies.

5 | STRENGTHS AND
WEAKNESSES

We could verify and extend the findings of the meta-analysis
of Girlanda et al'’ using patient-level outcomes as the pri-
mary outcome measure and including four additional studies,
using a more conservative random effects model in the analy-
ses, assessing publication bias and the quality of the stud-
ies included, evaluating dropout rates and reviewing adverse
events. Compared to Girlanda et al,'” we were able to include
additional studies measuring psychiatric patients’ well-being
in relation to evidence-based guidelines, and therefore, it was
possible to extend the already-existing evidence from the
literature.

A problem with the set-up of the trials is that the stud-
ies are very diverse in regard to the design, duration, control
condition, measurement of patient outcomes and assessment
of professional adherence to the guidelines. Since we in-
cluded outcome trials with a variety of disorders with their
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own disorder-specific rating scales, diversity in these ratings
comes as no surprise. The measurement of the outcome of
provider performance, however, could be improved by de-
veloping a standardised global evaluation method, not based
solely on idiosyncratic process indicators derived from the
guideline evaluated. We calculated effect sizes on a diverse
mix of provider performance variables differing between
studies on number and content. The choice of these provider
performance variables may have affected the magnitude of
the effect sizes derived. Because of this, we suggest that fu-
ture researchers use uniformity in designing and reporting
their studies since this would help to further develop the field
of evidence-based mental health.

Comparing the quality judgements from two earlier pub-
lished reviews,'®!” we may conclude that the quality of the
studies improves gradually. The nature of studies evaluating
guidelines holds that efficacy studies are virtually impossi-
ble to execute (see for example Feinstein 53). First, the du-
ration of a guideline treatment in the case of non-response
may last even more than one year, while efficacy studies
usually have a short-term duration in order to avoid occur-
rences interfering with the effect of the treatment evalu-
ated. Second, creating a sound control condition is difficult,
especially when the guideline under study has been pub-
lished by the authorities. In these circumstances, the only
control condition possible may be ‘passive’ dissemination.
In addition, the complex content of the guideline evalu-
ated precludes simple but classic control conditions, such
as ‘pill-placebo’, decreasing the possibility of demonstrat-
ing the superiority of the guideline. Third, the premise of
the RCT may be compromised since neither patients, nor
professionals nor research staff can be blinded. Moreover,
sometimes it may be impossible to randomise because cer-
tain teams or institutions have implemented the guideline
and can no longer serve as the control condition. Indeed,
we had to include NRCTs as alternatives for RCTs in this
meta-analysis. This implies that we must be satisfied with
the less-than-optimal quality of this type of necessary eval-
uation research.

5.1 | Gaps in knowledge

We may conclude that delivering guideline-adherent treat-
ments in mental health care yields superior outcomes at the
patient level compared with non-adherent treatments. Up
until now, this conclusion was drawn only in so-called mod-
elling studies.’*> From these studies, derived from ‘real-
life’ epidemiological data combined with assumptions such
as optimal coverage for every person and evidence-based
treatments delivered to everyone, it appeared that delivering
only guideline-adherent treatment in mental health care was
cost-effective™® and led to earlier remission.” Unfortunately,
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the studies included in this review did not present economic
data. Other sparse research suggests that guideline-based
treatment may be cost-effective compared with TAU in pa-
tients with various mental disorders.**¢ Although these
data are important and promising, we need further economic
evaluations of RCTs comparing guideline-based treatment
with TAU.

We found a small correlation (Spearman's Rho = 0.32)
between patient improvement and provider adherence.
Probably, provider-adherent care induces better patient
outcomes. Nevertheless, this correlation was not 1.0, sug-
gesting that other variables also influence outcomes at the
patient level. It has previously been found that less ade-
quate treatment is not only dependent on the adherence
behaviour of the professional but also depends on factors
related to the organisation of care (primary vs secondary
care) and to patient factors (sex, income, urbanicity).2
Another explanation for this rather low association be-
tween adherent provider behaviour and patient outcome
may be that the process indicators with which provider be-
haviour is measured might be too ‘distal’ from outcome
at the patient level to expect a higher correlation. Finally,
measurement of the degree of satisfaction of the patient
with the guideline-adherent treatment lacked in almost all
studies. Although dropout rates, which did not differ crit-
ically between guideline treatment and control treatment,
and to a lesser extent adverse events, do not suggest that
the feasibility of the guideline treatments is low, a more
explicit way of measuring patient satisfaction would serve
in the development of the mental health service in general
and specific modules in particular.59

Finally, we do not have data on the mechanism of ac-
tion of the effectiveness of guideline-adherent treatment.
It has been previously hypothesised that the superiority of
guidelines would not depend on the delivery of evidence-
based treatments but rather on the structured method of
repeated evaluations of response and tolerability,20 some-
times termed ‘measurement-based health care’.®” The im-
provement of guideline-based care is only possible when
we know which element(s) from the ‘treatment package’
is responsible for the superiority of guideline-adherent
treatment.

6 | CONCLUSION AND
IMPLICATIONS FOR CLINICAL
PRACTICE

To elevate the proportion of patients in mental healthcare
settings receiving evidence-based treatments, guideline de-
velopment started almost 30 years ago. Since the uptake of
guideline recommendations remained rather low, implemen-
tation strategies were developed in an effort to optimise the

quality of mental health care. We may conclude that the eval-
uation of the effectiveness of evidence-based guidelines is
improving, but still finds itself in its infancy. The good news
is that the quality of the evaluation studies has improved over
the years. Furthermore, findings from our study are highly
relevant to current clinical practice as they give a first in-
dication that patients receiving guideline-adherent treatment
improve to a larger extent and more quickly compared to
patients treated with TAU. Disappointing is the rather large
diversity of studies, making a quantitative summary of the
findings only possible for a minority of the studies. Be that
as it may, guideline-adherent treatment in mental health care
is acceptable and tolerable for our patients and appears to be
feasible to deliver for our professionals. Knowledge on the
mechanisms of change during guideline-adherent treatment
needs to be developed further so that we can provide patients
with the best possible treatment in routine care, achieving
better clinical outcomes.
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