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Abstract

Background: Investigations of implementation factors (e.g., collegial support and sense of coherence) are recom-
mended to better understand and address inadequate implementation outcomes. Little is known about the relation-
ship between implementation factors and outcomes, especially in later phases of an implementation effort. The aims
of this study were to assess the association between implementation success (measured by programme fidelity) and
care providers'perceptions of implementation factors during an implementation process and to investigate whether
these perceptions are affected by systematic implementation support.

Methods: Using a cluster-randomized design, mental health clinics were drawn to receive implementation support
for one (intervention) and not for another (control) of four evidence-based practices. Programme fidelity and care
providers' perceptions (Implementation Process Assessment Tool questionnaire) were scored for both intervention
and control groups at baseline, 6-, 12- and 18-months. Associations and group differences were tested by means of
descriptive statistics (mean, standard deviation and confidence interval) and linear mixed effect analysis.

Results: Including 33 mental health centres or wards, we found care providers' perceptions of a set of implementa-
tion factors to be associated with fidelity but not at baseline. After 18 months of implementation effort, fidelity and
care providers'perceptions were strongly correlated (B (95% Cl)=.7 (2, 1.1), p=.004). Care providers perceived imple-
mentation factors more positively when implementation support was provided than when it was not (t (140) =2.22,
p=.028).

Conclusions: Implementation support can facilitate positive perceptions among care providers, which is associ-
ated with higher programme fidelity. To improve implementation success, we should pay more attention to how
care providers constantly perceive implementation factors during all phases of the implementation effort. Further
research is needed to investigate the validity of our findings in other settings and to improve our understanding of
ongoing decision-making among care providers, i.e, the mechanisms of sustaining the high fidelity of recommended
practices.
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Background

Implementing new knowledge into existing practices has
been a challenging task for health care services for many
years [1]. To improve implementation success, we need
more guidance on how implementation is accomplished
and sustained [2, 3]. Most implementation efforts (i.e.,
clinical unit’s activities to implement a new practice in
every daily practice) make use of data on implementation
outcomes, such as fidelity scores, to monitor the progres-
sion and achievement of implementation [4]. Fidelity can
be defined as the degree to which an intervention was
implemented as it was described in the original protocol
[2]. Fidelity scores provide information on the degree to
which the new practice is implemented as designed [4].
However, these data cannot inform us about why the
implementation progression is incomplete or how we
should address these issues to improve implementation
outcomes. The literature suggests several implementa-
tion factors, i.e., interrelated, coexisting moderators for
implementation outcomes to explain implementation,
such as collegial support and readiness [2, 5]. In mental
health services, active leadership to redesign the work-
flow, measurement and feedback are found to be impor-
tant implementation factors [6]. However, the evidence is
limited and currently, there is a lack of reliable techniques
to effectively address deficits in these factors once they
are identified [5]. Evidence of implementation factors
that are both associated with implementation outcomes
and found to be affected by systematic implementation
support is warranted to foresee challenges and effectively
intervene based on these factors.

Few of the existing, theoretically founded, implementa-
tion factors have demonstrated reliable associations with
implementation outcomes [2, 7-9]. There may be several
methodological reasons for this apparent lack of associa-
tion. First, many of the constructs are investigated indi-
vidually rather than as a set of interrelated factors. The
interdependency between factors implies that imple-
mentation success is determined by a set of potentially
shifting factors [7]. Implementation should therefore
be investigated as complex interventions, i.e., as a set of
interacting factors [10, 11]. Second, many investigations
are based on the assumption that sufficient preparedness
prior to implementation implies success. Examples are
organizational readiness for change [8, 12] and clinicians’
attitudes towards evidence-based practice [13]. However,
stages of change theory by Prochaska, Rogers and oth-
ers describe stages of orientation, insight and acceptance

for making and maintaining a change, and these stages
are iterative [14—16]. Care providers constantly assess
pros and cons and may reconsider their involvement in
the change. A more process-based approach to readi-
ness than defining it as a pre-state is recommended [17].
Investigations of implementation factors solely before
entering the active implementation phases do not con-
sider the continuous exposure of contextual factors
under which care providers decide whether they should
continue implementation [18]. Third, many factors are
investigated by observations. Examples are the model
for understanding success in quality (MUSIQ) [19] and
stages of implementation completion (SIC) [20]. External
observation is not in line with theories that define altera-
tion of behaviour as a social construct, i.e., an experience
by those making the change. Examples are Agyris’ double
loop learning and Rogers’ diffusion of innovation. They
both emphasize the change agents’ sense of support,
gains and obstacles, rather than objective observation,
when explaining change in behaviour [14, 21]. Finally,
there are methodological limitations to existing research
on implementation factors. Most studies employ retro-
spective, uncontrolled designs or qualitative investiga-
tions [2, 22]. To reveal the relevance of implementation
factors for fidelity and other implementation outcomes
and whether systematic implementation support can
impact these factors, we need a randomized controlled
design with longitudinal data collections during imple-
mentation efforts. Randomised controlled designs have
been employed to investigate the impact of implementa-
tion strategies on patient outcome, such as implementa-
tion of the Crisis resolution teams in mental health care
[23]. However, we lack systematic investigations of the
associations among implementation strategies, facilitat-
ing and hindering contextual factors, and implementa-
tion outcomes [24].

We aimed to assess the associations between fidelity
and care providers’ perceptions of a set of implementa-
tion factors and investigate whether these perceptions
can be affected by systematic implementation support.
We wanted to investigate these associations and impacts
at various timepoints in time during an implementation
effort.

Methods

Using a cluster-randomized controlled trial design, spe-
cialist mental health clinics were invited to implement
recommended practices for the treatment of psychosis.


http://clinicaltrials.gov
https://clinicaltrials.gov/ct2/show/NCT03271242

Hartveit et al. BMC Health Services Research (2022) 22:808

Each clinic chose two of four predefined practices they
intended to implement and was randomized to imple-
mentation support for one practice (intervention arm)
and not for the other (control arm). We prospectively
measured health professionals’ perceptions of the imple-
mentation effort and the clinics’ degree of implementa-
tion every sixth month during an 18-month period. This
was measured for both the practice they received imple-
mentation support for and for the control in each clinic.

Sample and randomization

This study was conducted within specialized mental
health care in six Norwegian public health trusts (local
health authorities) serving 38% of the country’s popula-
tion in both rural and urban areas. Thirty-nine special-
ist mental health care clinics, i.e., 21 community mental
health centres and 13 mental health hospital departments
(e.g., forensic wards or specialist units for the treatment
of psychosis) participated. They were invited in 2016 by
the research group to take part in a study to improve
compliance with the national clinical guidelines for the
treatment of psychosis. Four evidence-based practices
described in the guideline were chosen by the project
group after a survey among the included mental health
clinics. These were practices or programmes for antipsy-
chotic medication management (MED), physical health
care (PHYS), family psychoeducation (FAM), and illness
management and recovery (IMR). Each clinic decided
two of these four practices for implementation. Among
the 39 clinics invited, 17 chose antipsychotic medication,
26 chose physical health care, 14 chose family psychoe-
ducation and 21 chose illness management and recovery.
Four unique fidelity scale were developed and employed
by audit teams to score the degree of compliance to the
core components of the practices the clinics had chosen.
(The scales are further described under “Measures”).

By using pairwise randomization, we balanced the
number of sites assigned to the intervention or control
arms within each practice and ensured that each clinic
was represented in both the intervention group and the
control group. In the US National Evidence-Based Prac-
tice Project [25], the mean EBP fidelity increased from
2.28 (SD 0.95) at baseline to 3.76 (SD 0.78) at 12 months
(See: Ruud et al. [26]). We assumed initially a similar
mean increase in fidelity over 18 months for the experi-
mental practices and no increase for control practices.
Based on a two-tailed significance level of 5 and 90%
power, we estimated that the overall hypothesis would
be adequately powered with a minimum of eight sites in
each arm for each practice.

To represent each clinic, a purposive sample of care
providers, selected by their manager as particularly
important for the clinical practice of psychosis treatment,
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constituted the sample of Implementation Process
Assessment Tool (IPAT) responders. A sample of 10-12
care providers per clinic were suggested from the pro-
ject, but the managers decided how many of their staff
meet the inclusion criteria, resulting in five to 32 being
invited per clinic. We decided a cut-off of three or more
responders per clinical unit as an inclusion criterion for
this study. The cut-off was set based on the logic of bal-
ancing generalizability to the unit and representation
of a variety of clinical units. At the time of the first data
collection (baseline), the clinics were recently informed
about which practice they would receive implementation
support for to enable preparations, such as deciding who
should attend the clinical training.

The intervention (implementation support)

The intervention bundle was designed to affect care pro-
viders’ readiness and engagement and included tools and
measures described in the literature [25, 27] and more
innovative measures. It consisted of clinical training,
implementation facilitation, and assessment and feed-
back every sixth month on level of compliance to rec-
ommended care and health professionals’ anonymous
report on how they perceived the implementation effort.
The clinical training included workshops with lectures
and meeting colleagues from across the country, lasting
one day for medication and physical health practices and
2 x 2days for IMR and family support practices. For the
IMR practice and the family support practice, the clini-
cians were offered additional supervision by a clinical
expert on the practice. For IMR, this was offered every
week for the first six months and every second week for
the next six months. For the family support it was offered
every other week for six months and then monthly for
the next six months. A website with further educational
material and tools was made available for the four prac-
tices. The implementation facilitation included sup-
port and training to enhance positive perceptions of the
implementation effort i.e., planning and using tools and
methods such as flow charts, process measuring and
team activities to improve shared understanding and
accountability. The clinics were offered one meeting
with trained implementation facilitators every second
week for the first six months and then once a month for
a year. The implementation facilitators were trained by
implementation experts in the project to recognize and
interpret care providers’ perceptions of the factors facili-
tating and hindering implementation, measured by the
IPAT questionnaire, and to suggest tools and methods
to improve these perceptions and thereby make imple-
mentation teams successful. They had relevant clinical
experience and training but were not clinical experts
on any of the four practices to be implemented. The
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intervention included assessments and feedback on the
clinic’s degree of compliance with the practice they had
chosen and received support for, measured by the fidel-
ity scale. Additionally, feedback on implementation fac-
tors, i.e., clinicians’ perceptions of the implementation
effort as measured by the IPAT questionnaire, was pro-
vided. Fidelity assessments and the IPAT were delivered
every six months over the 18-month intervention period.
The feedback on IPAT scores was provided to the man-
ager, the implementation team and the implementation
facilitator at each clinic shortly after each measurement
together with a short report to help interpret and suggest
interventions to improve low scores. Please see Fig. 1.
This intervention bundle to support implementation was
in an earlier paper from this trial shown to have a posi-
tive impact on the fidelity scores. We found the difference
between experimental and control sites in mean increase
in fidelity score (within a range 1-5) over 18 months was
0.86 with 95% CI (0.21-1.50), p =0.009, with correspond-
ing effect size 0.89 (95% CI 0.43-1.35) [26].

Measures

The implementation was assessed using a specific fidel-
ity scale for each of the four evidence practices. The four
fidelity scales are the Physical Health Care Fidelity Scale
[28], the Antipsychotic Medication Management Fidel-
ity Scale [29], the Family Psychoeducation Fidelity Scale
[30], and the Illness Management and Recovery Fidel-
ity Scale [31]. Each fidelity scale contains 13—17 items
for rating core components of the practice and detailed
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criteria for rating each item from 1 (lack of adherence
to the evidence-based model) to 5 (full adherence to
the model). The total fidelity score is calculated as the
unweighted mean score of the items in the fidelity scale.
The fidelity scales and their psychometric properties are
further described in earlier papers [28-31]. An assess-
ment team of two clinicians trained to use the fidelity
scales conducted the scoring. At each clinic, they inter-
viewed clinicians and managers, reviewed documents
(e.g., procedures and data on performance) and con-
ducted audits of ten randomly selected patient records
for patients receiving psychosis treatment. The 13-17
items of the fidelity scales were rated on a scale from 1
(not implemented) to 5 (perfectly implemented). The unit
of analysis for fidelity score is the clinic, defined by the
mean of the items.

Health professionals’ perceptions of the implementa-
tion factors were measured by the IPAT [32]. The IPAT
questionnaire is theoretically based on constructs
defined in the Consolidated Framework for Implemen-
tation Research [33], including readiness for change
[34] and stages of change [14, 15, 35]. In the theoretical
model for the IPAT construct, outer- and inner-setting
factors, intervention characteristics and the character-
istics of individuals are perceived and interpreted at
the individual and team levels. The implementers react
to their perceptions by proceeding (or resisting and
reversing) on the stages of change continuum from
insight to acceptance and sustainment. This progres-
sion, in turn, affects how the implementers perceive

Structured implementation support

Webpage: Guidelines, tools etc.

Fidelity audit, IPAT-survey and feedback every sixth months

2-4 days clinical

implementation
support

training

: e : Clinical supervision Clinical supervision
m . . IMR: every week IMR: every second week
Choosing practices to implement. FAM: every 2" week FAM: once a month
. Info. about which practicethat H  (v1£p and PHYS: None) (MED and PHYS: none)
i will be supported.
Plan for attending clinical Meeting impl. facilitator Meeting implementation facilitator once a month
 training every second week

Onset of 6 months 12 months 18 months

Fig. 1 Description of the intervention: The structured implementation support included a set of interventions, here displayed on a timeline to show
when and how long each intervention was provided for each of the four practices (MR lliness Management and Recovery practice, FAM Family
supportive practice, MED Antipsychotic medication, PHYS Physical health support)
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the implementation effort [32]. The 27 items measure
progression in the stages of change, individual activi-
ties and perceived support, collective readiness and
support, and individual perception of the interven-
tion. Examples of items are “I have discussed with col-
leagues how this new practice will work in our unit,” I
believe the patient will benefit from the improvement”
and “We who work here agree that we have a potential
for improvement in [new practice]”. The questionnaire
was distributed to a purposive sample of health pro-
fessionals central to the provision of care in question.
The Likert scale from 1 (not agree/not true) to 6 (=
agree/correct) for each of the 27 items revealed vari-
ation between respondents and between clinics. The
internal consistency for the total scale and for each of
the four underlying constructs was found to be high
(Cronbach’s alpha >.83) [32]. The IPAT’s unit of analy-
sis is the clinical unit and is represented by the mean
of the responders from the clinic.

Fidelity and IPAT were scored for the practice in
which implementation support was provided and
for the control practice in each clinic at baseline,
6 months, 12 months and 18 months.

Analyses

Descriptive methods (mean, percent and standard
deviation) and confidence intervals were used to
describe the IPAT responders and the IPAT and fidel-
ity scores. The associations between care provider per-
ceptions (IPAT scores) and fidelity scores at each time
point were explored by linear mixed effects models
for fidelity scores depending on the IPAT adjusted by
group (support/no support) and the random intercept
for practice and unit. These models were estimated
both with and without the interaction between IPAT
and group, i.e., enabling or disabling various slopes
for the groups. The effect of support on the IPAT was
assessed using the linear mixed effects model for the
IPAT depending on group, time and the interaction
between group and time adjusted by random intercept
for cases, practice and unit with simple contrasts in
the time domain. The interaction term in these mod-
els estimates the change of differences between groups
from baseline. For all analyses the significant level was
set to 0.05. Since the primary analysis considered only
the effect of support on the IPAT, no adjustment for
multiple testing was necessary.

Statistical analyses were conducted using SPSS 26.0
(IBM Corp., Armonk, NY) and R 4.0 [36], and MAT-
LAB 2020b (MathWorks Inc., Natick, MA) was used
for graphics.
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Results

Sample, Implementation Process Assessment Tool
(IPAT)-scores and fidelity scores

Thirty-three of 39 clinical units were included. Fol-
lowing the inclusion criteria of three or more IPAT
responders per unit, we excluded six units at baseline,
eight at 6 months, sixteen at 12months and eighteen at
18 months. Please see Fig. 2.

As shown in Table 1, the number of responses in the
total sample decreased from 696 (response rate: 59%) at
baseline to 326 (response rate: 30%) at eighteen months.
After excluding responses missing data and those from
units with less than three respondents, the valid sample
consisted of 642 responses representing 33 units in the
intervention arm and 32 in the control arm at baseline,
decreasing to 298 responses representing 21 clinical units
in both arms at eighteen months. The distribution of the
IPAT respondents’ gender and profession reflects men-
tal health care units in the present setting. In accordance
with the inclusion criteria of “essential clinicians’, most
respondents were trained clinical mental health care
experts.

The mean IPAT scores per unit at baseline were higher
for the intervention group (mean (CI)=3.66 (3.45, 3.87))
than for the control group (mean (CI) =3.31 (3.12, 3.49)).
The fidelity scores were low for both the intervention arm
(mean (CI)=1.77 (1.49, 2.05)) and the control arm (mean
(CI)=1.82 (1.56, 2.07)). The IPAT and fidelity scores
improved during the study period for both groups, yet a
significantly larger improvement was seen where imple-
mentation support was provided than in the control arm
(see Table 2).

Association between IPAT and fidelity

As shown in Fig. 3, health care providers’ perceptions of
the implementation effort (IPAT scores) and achieved
implementation (fidelity score) were found to be signifi-
cantly correlated at 12 and 18 months. The linear mixed
effect model, adjusting for unit and practice, revealed a
strong association at 18 months (B (CI)=.7 (0.2, 1.1)
p=.004). At 12months, the association was moderate (B
(CI)=0.4 (0.0, 0.7), p=.045). The analysis indicated no,
or even negative, correlation at baseline; however, this
was not significant.

Implementation support’s impact on health professionals’
perceptions of the implementation effort

The health care providers reported higher scores on
how they perceived the set of implementation factors
when implementation support was provided than when
it was not. Figure 4 displays the results of the linear
mixed effect analysis, adjusting for time and type of
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39 eligible
clinical units

I——0| Excluded N=6 (Not attending IPAT-survey) |

33 intervention | Baseline | 32 control

| Excluded* N=3 F‘ ,{ Excluded* N=1 I
6 months
31 intervention [« —r 31 control
| Excluded* N=10 |<— ={ Excluded* N=10 I
12 months
23 intervention [« » 22 control
| Excluded* N=12 lf :I Excluded* N=11 l
| 18 months L
21 intervention [« 21 control

Fig. 2 Flow diagram displaying the sample and exclusion during the 18-months period. *Clinical units were excluded for not meeting the inclusion
criteria of a minimum of three responders on the IPAT questionnaire

Table 1 Description of the responses and responders (each responded twice) on the IPAT scale at baseline, 6, 12 and 18 months

Baseline 6 months* 12months 18 months
Responses (response rate) 696 (59%) 464 (39%) 306 (27%) 326 (30%)

Excluded because of missing 45 16 0 0
Excluded because of less than three responses per unit 9 4 36 28
Included responses 642 444 270 298
Respondents per included clinic, mean (SD) 9.9 (4.0) 7.2 (4.6) 6.0(2.1) 723.2)
Gender

Men 148 (23%) 89 (20%) 59 (22%) 66 (22%)

Women 494 (77%) 289 (65%) 211 (78%) 232 (78%)
Profession

Medical doctor 51 (8%) 31 (7%) 22 (8%) 27 (9%)

Nurse 366 (57%) 222 (50%) 167 (62%) 194 (65%)

Psychologist 64 (10%) 31 (7%) 13 (5%) 18 (6%)

Social worker 45 (7%) 27 (6%) 19 (7%) 21 (7%)

Other 116 (18%) 67 (15%) 49 (18%) 39 (13%)
Specialistin mental health care

Yes 404 (63%) 253 (57%) 194 (72%) 238 (80%)

No 238 (37%) 191 (43%) 76 (28%) 60 (20%)

*At 6 months 15% missing on description of the responders’ gender and profession. SD Standard Deviation

practice implemented, confirming the positive asso- indicate significantly higher IPAT-scores in the inter-
ciation between implementation support (interven- vention groups than in the control groups at all meas-
tion) and the IPAT-score at 18 months (t(140)=2.22, urement times (see Table 2). Importantly, a difference
p=.028). The confidence intervals for the mean inIPAT scores was present at baseline when the clinical
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Table 2 Mean fidelity scores and mean IPAT scores (mean (95% confidence interval)) per included unit for intervention
(implementation support) and control arm at baseline, and at 6, 12 and 18 months

Fidelity Implementation Process Assessment
Tool (IPAT)
Supported Control Supported Control
Baseline (mean (Cl)) 1.77 (149, 2.05) 1.82(1.56,2.07) 3.66 (3.45,3.87) 3.31(3.12,349)
(N=33 for supported, N= 32 for control)
6 months (mean (Cl)) 3.11(2.74,3.48) 1.86 (1.56, 2.16) 4,24 (3.98,4.50) 3.72(347,3.97)
(N=31)
12months (mean (Cl)) 341(2.90,3.92) 2.02(1.65,2,39) 4.21(3.88,4.53) 3.54(3.20,3.88)
(N=23 for supported, N= 22 for control)
18 months (mean (C)) 3.69 (3.15,4.22) 2.38(1.91, 2.86) 4.29(3.96,4.61) 344 (3.10,3.77)
(N=21)
IPAT total
Baseline 6 months
B(Cl)=-0.2 (-0.4, 0.1), p=0.297 B(CI)=0.1 (-0.2, 0.4), p=0.344
5 4 — = -
b 4 7 (@) - -
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3 - e e
ir 3 o 7‘-07-_______.,
@{j O(@ O o O %) O
o © C e
1 o—o@-aSEm o= 0 D6
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B(Cl)=0.4 (0.0, 0.7), p=0.045 » B(Cl)=0.7 (0.2, 1.1), p=0.004 - pre
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‘2\ 4
=
©
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2 -
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Support Control
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Fig. 3 Correlations between the Implementation Process Assessment Tool score and fidelity score for the intervention and control groups every
sixth month. Linear mixed model analysis model with time adjusted IPAT score as fixed effect and type of practice as random effect
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Fig. 4 Comparison of IPAT scores between the intervention and control groups, adjusted for time and practice implemented, using a linear mixed
model. Means and standard deviations (SD) are displayed in the figure (orange for intervention and blue for control group)

units knew which practice they would receive support
for.

Discussion

In the present study, we found fidelity to be positively
correlated with care providers’ perceptions of the imple-
mentation and that these perceptions can be affected by
systematic implementation support. The correlations
between fidelity and IPAT score were strongest late in the
implementation process and were not present at baseline.
The care providers perceived the implementation for the

practice they received structured implementation sup-
port more positively than the control practice.

A relationship between how care providers perceive
the implementation effort and implementation out-
come, as we found, is in line with well-known theories
and frameworks such as Readiness for change, Stages
of change and CFIR [16, 19, 33, 37, 38]. However, we
found the implementation factors and outcomes to be
associated later in the implementation process and not
at the onset. Our findings contrast with the literature
emphasizing the investigation of facilitating factors
only prior to an implementation effort [8, 19, 39]. They
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indicate that a more process-based approach to the
readiness concept, as suggested by Stevens, among oth-
ers [17], can be beneficial to understanding implemen-
tation. The changing IPAT scores during the 18-month
period also suggest that health professionals assess the
situation during all phases of the implementation to
decide whether they will implement and sustain the
new practice. This is in line with Nilsen, arguing that
the progression of the implementation process and
health professionals’ perceptions are mutually affected
and that actions are mutually affected in a context [18,
40]. According to Stevens, the assumption that it is suf-
ficient to establish readiness at baseline fails to under-
stand the influence of context over time on individuals’
cognitive and affective evaluations and responses [17].
Furthermore, our results are in line with complex
intervention theory highlighting mutual interactions
between intervention and context factors [10] and with
evidence for repeated feedback’s impact on maintaining
engagement during the implementation process [41].
Our results suggest that care providers’ perceptions
and implementation outcomes are mutually affected,
creating a positive or negative spiral of improvement
success or failure, as described by @vretveit [42].

The implementation literature states that systematically
developed intervention bundles can affect health profes-
sionals’ engagement and implementation outcomes [33,
43]. The intervention in the present study was designed
to affect the same construct of care providers’ individual
and collective readiness and engagement as measured
by the IPAT questionnaire. It combines several recom-
mended interventions, such as continuous measurement
and provision of feedback, clinical training, implementa-
tion training and team support [1, 43—-45]. Our finding
of a significantly higher score on the IPAT scale when
implementation support was provided than when it
was not was therefore expected. What we believe to be
innovative is the measurement of and feedback on how
the implementers experience the implementation effort.
Responding to the questionnaire may introduce reflec-
tions on effective implementation among the respond-
ers, and the manager can gain insight into the facilitation
needs. We combined this with guidance from imple-
mentation facilitators trained to support team activities
to meet the needs revealed by the IPAT scores. Tailor-
ing implementation support to the present needs of the
implementers is emphasized in the literature [1]; how-
ever, we cannot state which part of the intervention was
the most effective. Interestingly, we also found the IPAT
score to be higher for the practices the clinics knew they
would receive support for before the onset of systematic
implementation support. We believe this is best under-
stood by readiness theories recognizing the importance
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of self-induced initial preparation and collective tuning in
on the forthcoming implementation effort [46].

Few implementation factors are tested for their asso-
ciations with implementation outcomes. The review
by Chaudoir et al. found only one study that investigate
explanations for variation in fidelity were investigated [7].
In the present study, we employed a questionnaire based
on a combination of theories [32]. Given the complex-
ity of implementation, we believe that the extraction of
prominent factors from a set of theories is more likely to
explain implementation than scales based on single theo-
ries. The significant correlation we found between the
IPAT score and fidelity indicates that the questionnaire is
well suited for investigating the “why” in implementation.

The present study used a cluster-randomized longi-
tudinal design including a large sample of clinical units
followed for 18 months. We gathered data four times
on implementation factors and -outcomes for both the
intervention and the control arms. Most investigations
of the implementation process have used a retrospective
design and/or qualitative methods, implying a risk of bias
related to the informants’ and researchers’ recollection
and insight into the implementation process [2, 47]. The
repeated measurement we conducted every sixth month
enabled an investigation of associations between percep-
tions and actual change to practice in various phases of
the process that qualitative or pre-post design cannot.
The design, where each clinical unit was assigned to both
intervention and control arms for two practices they had
chosen to implement, reduced the risk of bias. However,
there is a risk of spillover effects from the intervention
to the control arm. The intervention included quality
improvement training and methods expected to be use-
ful in most implementation efforts. The improved fidel-
ity scores in the control arm may indicate that the clinics
were to some degree able to adapt these methods for the
control practice. If so, it should be seen as a strength of
the tested intervention that it can provide clinics with
implementation competence that is transferable to other
implementation efforts. However, for research purposes,
it implies that we may underestimate the effect of the
intervention.

Limitations

Concerns regarding response rates, statistical power
and potential confounding factors should be consid-
ered when interpreting the results of the present study.
The response rates decreased during the 18-month
period. We do not know why the response rates
decreased or to what degree the mean score per clinic
represents the invited sample, but the distribution of
represented professions lends support for represent-
ability. Implementing four practices measured by four
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unique fidelity scales reduces the statistical power
compared to investigating only one or two practices,
implying a risk of type II error (not detecting an exist-
ing association). The IPAT scores were higher in the
intervention group than in the control group at base-
line. This may indicate that the clinics gave priority
to the practice they knew they would receive support
for and were able to self-induce steps to improve care
providers’ readiness before onset of the defined inter-
vention. The impact of preparatory steps is of great
interest for understanding implementation, but was
not defined in the study as a part of the intervention
and therefore adjusted for in the analysis. Retrospec-
tively, we can see that we underestimated the impact of
the minor initial preparatory steps we performed. No
measures were taken to limit engagement in the con-
trol practice, which may have reduced the differences
between the intervention and control arms. Further,
we did not systematically investigate how each clinic
employed the various elements of the implementa-
tion support. Given the strong evidence for the clinical
practices that were implemented, we believe imple-
mentation success (programme fidelity) can constitute
a valid intermediate outcome for patient outcomes;
however, this was not investigated in the present study.

Each clinic chose two of four practices. Logically,
we expect the clinics to choose practices they need to
implement. The generally low score initially indicates
that this was true. Our results and conclusions should
be interpreted as true when implementing a practice
that the clinical unit believes to be beneficial for them.
We do not know the degree to which our results are
valid for situations in which clinical units are obliged
to implement a practice they have not chosen them-
selves. We have also not investigated the degree to
which our results are true for each of the four sub-
groups of practices. Potential differences between the
practices, such as different levels of clinical supervi-
sion, was not investigated.

The study was conducted in Norwegian specialist
mental health care and regards the implementation of
evidence-based practices for patients suffering from
psychosis. The sample represents typical multipro-
fessional clinical units from urban and rural areas of
Norway. The IPAT is based on international acknowl-
edged literature and is expected to be valid for similar
Western health services. It was developed for health
care services in general but has been tested only within
mental health care. The generalizability of the present
study’s results and conclusions to health services for
other patient groups or to other countries is unknown.
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Conclusion

The present study indicates that implementation can
be facilitated by improving how care providers perceive
the situation of implementation and that these percep-
tions can be improved by systematic implementation
support. The results suggest less emphasis on prepar-
edness prior to implementation and more emphasis
on care providers’ continuous assessment of pros and
cons for implementation and how we tailor the sup-
port to meet these changing needs. The stronger asso-
ciation of implementation factors and implementation
outcomes with larger differences between the interven-
tion and control groups at 18 months after the onset
of implementation support highlight the importance
of long-term planning and facilitation to stabilize the
new practice. However, further research is needed to
understand how we can provide efficient implementa-
tion support. New studies should investigate whether
some implementation factors are more important than
others at various phases of the implementation pro-
cess and whether our results can be generalized to the
implementation of other practices and in other health
services.
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