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Abstract

Background: The aim of this study was to investigate the efficacy of a newly developed implementation strategy
for the insurance medicine guidelines for depression in the Netherlands. We hypothesized that an educational
intervention would increase the insurance physicians’ (IPs) guideline adherence in a controlled setting.

Methods: Forty IPs were allocated in a randomised controlled trial (RCT) to an intervention group (IG) (n = 21) and
a control group (CG) (n = 19). The IG received tailored training in applying the guidelines for depression, while the
CG received an alternative programme. Baseline (T0) and follow-up (T1) measurements were conducted before and
after the intervention within a period of two weeks. The intervention consisted of a workshop in which the
evidence-based theory of the guidelines was translated for use in practice, with the help of various tools. The IPs
had to write a case-report on the basis of video cases, two before and two after the training. Specially trained and
blinded test IPs judged the case reports independently on the basis of six performance indicators. Primary
outcome measure in the controlled setting of the trial was guideline adherence measured by six performance
indicators on a scale of one to seven. Secondary outcome measure was knowledge of the guidelines for
depression. Analyses were performed using Linear Mixed Models, and ANCOVA.

Results: We found significantly higher scores in the IG than in the CG at T1 for both outcomes. The interaction
effect (standard error; p-value) of group crossed with time was 0.97 (0.19; p < 0.0005) for guideline adherence in
the controlled setting. The group effect at T1 for the knowledge test was 0.86 (0.40; p = 0.038).

Conclusions: The newly developed implementation strategy for the insurance medicine guidelines for depression
improved the guideline adherence of the trained IPs in disability assessments of clients with depression when
performed in a controlled setting. Furthermore, the trained IPs showed gains in knowledge of the guidelines for
depression.

Trial registration: Netherlands’ Trial Register NTR1863.

Background
The implementation of guidelines, together with the diffi-
culties and barriers that might occur when evidence-
based medicine has to be translated into a physician’s
daily practice, has been the subject of various studies
[1-4]. Results have suggested a sizeable gap between the
ideal and the actual performance of physicians in the
application of guidelines [5], and explanations for this

gap have emerged. In existing studies, barriers to effective
guideline implementation have been analysed at the level
of the patient, the physician, and the healthcare organiza-
tion [1,3,4]. In this study, we put the focus on the physi-
cian’s guideline adherence. Our aim is to investigate in a
controlled setting the influence of a newly developed
implementation strategy on the adherence of the insur-
ance physician (IP) to the depression guidelines. IPs eval-
uate the disability claims of employees, which is of great
societal and financial importance; they write their assess-
ments in a medical work disability report and the benefit
level of the employee is defined on the basis of that
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report. We chose to study the insurance medicine guide-
lines for depression because depression accounts for a
substantial and increasing proportion of long-term dis-
ability claims; this corresponds with worldwide trends
that show that depression is expected to be one of the
leading causes of disability-adjusted life years in 2020
[6,7].
We questioned whether the usual implementation of

the guidelines for depression could be improved. After
research, in which we used the Intervention Mapping
method, we developed a newly implementation strategy
for these guidelines [8]. It was found that this imple-
mentation strategy should include an interactive educa-
tional training and tools for IPs, with the aim to teach
and facilitate IPs to apply these guidelines [8].
This aim is challenging because it means overcoming

potential barriers such as negative aspects of physicians’
behaviour in the adoption of guidelines. One of the
summary points mentioned in an overview of reviews
concerning the gap between research and practice is
that passive dissemination of guidelines is generally inef-
fective [9,10]. Nevertheless, change in the behaviour of
physicians was found for certain educational interven-
tions, while in other more formal types of medical edu-
cation there was no evidence of change [10]; interactive
sessions that enhance participant activity and provide
the opportunity to practice skills for instance were
found to result in changes in the physician’s perfor-
mance [11]. In the development of our strategy, we took
these findings into consideration by consulting educa-
tional experts and by assessing the needs of the IPs [8].
The IPs wanted tools such as a checklist or a guideline
summary card to facilitate the use of guidelines in prac-
tice. The experts expected a multifaceted strategy with
interactive educational sessions and the practice of skills
to be most effective. After taking these findings into
account, we developed an implementation strategy and
evaluated its efficacy by setting up an randomised con-
trolled trial (RCT) in which we compared implementa-
tion of the guidelines using this strategy with the usual
levels of implementation in the Netherlands [12,13]. Pri-
mary outcome measure was the guideline adherence of
the IP in a controlled setting, leading to the research
questions: Does training IPs in applying the guidelines
for depression improve their guideline adherence in the
work disability assessment of clients with depression in
a controlled setting? Additionally, does the strategy
improve their knowledge of the guidelines for
depression?
The Medical Ethics Committee of VU University

Medical Center approved the study design and the
Netherlands Trial Registration accepted the RCT:
NTR1863.

Methods
Design
To determine the efficacy of training IPs in applying the
guidelines for depression, we conducted an RCT in
which we compared the intervention implementation
strategy with the usual methods of training IPs by mea-
suring their performances in disability assessments of
clients with depression. The intervention was a training
programme designed for IPs in which they learned to
apply the guidelines for depression. This programme,
together with the baseline and follow-up measurements,
was integrated into a four-day postgraduate course
located at the Netherlands School of Public and Occu-
pational Health (NSPOH). At the NSPOH, we created a
controlled setting in which we carried out the RCT.
While the intervention group (IG) was trained in apply-
ing the guidelines for depression, the control group
(CG) received an alternative programme of training in
motivational interviewing that did not conflict with the
intervention programme. The RCT took three days
within a period of two weeks in March 2009. After the
RCT had been ended, for reasons of recruitment and
equal treatment for both groups, the CG received the
same training as the IG, while the IG received the alter-
native programme; this was planned as the fourth day of
the course, which was held three months later at the
end of June 2009. At the NSPOH, we managed to create
a laboratorial setting where we could measure each IP’s
work disability assessments of clients with depression
played by actors on video. The training programme was
developed for use in practice.

Study population and recruitment procedure
In January 2009, IPs working at the Dutch National Insti-
tute for Employee Benefits (the Institute) were invited to
attend a postgraduate course in applying disability assess-
ments of clients with depression in the period from
March to July 2009. The Institute is responsible for eval-
uating disability claims of employees. The inclusion cri-
teria were being registered as an IP or still following the
post-academic colloquium on insurance medicine and
conducting disability assessments of clients as commis-
sioned by the Institute. Participation was voluntary. The
NSPOH was responsible for enrolling participants in the
course during the period January to March 2009. Written
informed consent was obtained from the participants of
this study, when they entered the course.

Allocation and blinding
The IPs who participated in the postgraduate education
programme were individually allocated in order of regis-
tration to the IG or to the CG by means of a random-
sequence table. To prevent an unequal allocation across
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both groups, the participants were stratified before ran-
domisation on three prognostic factors: age, gender, and
registration as an IP. The randomisation and stratifica-
tion procedure was executed by a research assistant.
After the stratification and randomisation procedure,
the dates for the RCT were planned in cooperation with
the NSPOH. Participants were assigned to either the IG
or the CG by the research assistant, while the assign-
ment was communicated to the participants by the
NSPOH. Participants who were not available on the
planned dates were excluded from the trial. The partici-
pants were blinded for the complete trial, including
baseline, intervention or usual implementation pro-
gramme, and follow up. The participants were informed
about the fact that the course was part of a research
project, but they were not informed about the design
and were blinded for the type of group they participated
in. Contamination between groups was not possible due
to the design of the trial. The researchers were blinded
for the collection of data. The data were coded by an
independent research assistant.

Measurements and data collection
Data were collected at the location of the NSPOH where
the course took place. At baseline and at follow up, each
IP assessed the disability of two clients, played by actors,
who were presented separately on video. The actors
played clients with depression that were reconstructed
after real cases. The actors played their roles on the basis
of extensive scripts, with room left for improvisation.
Thereby, the actors realistically represented actual clients
with depression. The videos showed the disability assess-
ment encounter of a client and an independent IP (not a
participant in the RCT), who was briefed to perform the
assessment in complete accordance with the guidelines
for depression. The decision phase of the assessment was
not shown on the video. The IPs wrote their medical
work disability reports immediately after watching each
client on the video. All the medical work disability
reports were collected during the RCT. Furthermore,
each IP’s knowledge of the guidelines for depression was
measured at the start and at the end of the intervention
and the control programme with the same set of knowl-
edge questions.

Outcomes
The primary outcome was the guideline adherence of IPs
in the four work disability reports of clients with depres-
sion in the controlled setting of the RCT. We used perfor-
mance indicators (PIs) to measure guideline adherence.
The guideline adherence in these medical work disability
reports is a proxy for the quality of the work disability
assessments carried out by the IPs, given the guidelines for
depression. The guideline adherence was measured by the

six PI scale scores (range: 1 to 7). The six PIs were made
up in the form of different decision trees with logic
branches coming to an end with a score of not adequate
(NA) or adequate (A). The main elements of the guide-
lines for depression, which should be detectable in an IP’s
work disability report on a client with depression, were
covered by these PIs. A detailed description of the devel-
opment and the reliability of the PIs can be found else-
where [14]. In Table 1, the subjects of the six PIs are
summarized. Furthermore, as a form of sensitivity analysis,
we analyzed the guideline adherence in a different way as
well i.e., by using PIs scored as a binary outcome NA or A.
The secondary outcome was the IP’s knowledge of the

guidelines for depression, which was measured with a
knowledge test. The knowledge test was developed on
the basis of the guidelines for depression. This test was
piloted by two independent IPs, who were researchers
from other research groups and not involved in our pro-
ject. In the final version, the test consisted of 10 propo-
sitions derived from the guidelines to be scored true or
false. Sum scores were calculated immediately before
and after the intervention or control programme.

Judgement of the medical work disability reports with PIs
by test IPs
After the RCT was completed, the medical work disabil-
ity reports of all participants were measured with PIs at
baseline and at follow up by three pairs of senior test
IPs. These test IPs had received separate training in
which they learned to measure medical work disability
reports using the PIs. Each medical work disability
report from each participant from the RCT was judged

Table 1 Subjects of performance indicators for the
guidelines for depression

PI
1

Correct diagnosis
• DSM-IV criteria for depressive disorder

PI
2

Determination of severity of the disorder
• Source: medical examination or e.g., information of curative
physician, HRSD
• Relation between severity of the disorder and the limitations

PI
3

Origin, course and prognosis of the disorder
• Risk factors for depressive disorder
• Course of depressive disorder
• Substantiated prognosis of depressive disorder

PI
4

Co-morbidity
• Presence or absence of co-morbidity
• Influence of co-morbidity on prognosis and limitations

PI
5

Evaluation of care and cure
• Level of information about claimant and medical treatment
• Action for required information if necessary
• Reasons for stagnation in recovery of functioning
• Medical treatment related to rehabilitation

PI
6

Assessment of work limitations
• Work limitations related to the severity of depressive disorder
• Work limitations substantiated to insurance medicine standards

Adapted from Schellart et al. 2011 [2]
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blind by one pair of test IPs, which produced the PI
scores per report. In cases of disagreement in the pair of
Test IPs about a certain PI score, a consensus procedure
was followed, resulting in one PI score. We measured
the guideline adherence by the scoring of the six PIs as
a scale. Taking into account the distance between the
NA scores and A scores within the PIs, and the differ-
ences across the PIs, the scores were recoded in the fol-
lowing way to form the scale: (NA1 = 1), (NA2 = 2),
(NA3 = 3), (NA4 to NA7 = 4), (A1 = 5), (A2 = 6), (A3,
A4 = 7). A more extensive explanation of the scale and
its reliability with two test IPs is published elsewhere
[14].

Intervention implementation strategy
The implementation strategy was developed on the basis
of a needs assessment carried out by IPs and of semi-
structured interviews held with psychiatrists, researchers,
IP trainers with experience in post graduate education,
and the psychiatrist who was member of the board that
drew up the guidelines for depression. In this needs assess-
ment, the needs of the IPs concerning the implementation
of the guidelines were investigated. Their needs and the
recommendations of the other experts were integrated
into the intervention strategy using Intervention Mapping
[11]. This intervention strategy consisted of a specific
training programme for IPs in which they learn to apply
the guidelines for assessing depression. Several evidence-
based tools were developed to serve this goal intended to
improve the applicability of the guidelines. Realistic cases
of clients with depression presented at a video screening
were used to enrich the training. Learning objectives for
the IPs were: to use the tools for the improvement of their
diagnostic skills, to improve their performances in the
work disability assessment of clients with depression, and
to write their findings and conclusions down in well-
argued medical reports. The aim was to bring the IPs’
reports more in concordance with the guidelines, i.e.,
transparent, more evidence-based, and well-argued con-
clusions of clients’ limitations in working ability. The par-
ticipant’s self-activation was stimulated in an interactive
learning process with feedback given by the trainers. Two
of the authors (FZ and JRA), both IPs themselves, were
involved as trainers in the intervention programme.
Appendix 1 gives an overview of the intervention
programme.

Sample size and measures
Sample size estimation was based on the minimum desir-
able change in the primary outcome that is the least sen-
sitive, i.e., the NA/A-score of the guideline adherence.
For detecting a difference of 25% in the proportions of
adequate scores between two independent groups, with a
power of 80% and an alpha of 0.05 (two-sided), we

needed 20 IPs in each arm of the RCT. Given the fact
that each IP made two cases at baseline and at follow up
and each case was scored with six PIs, each IP produced
12 NA/A-scores at both baseline and follow up.

Statistical analysis
The baseline characteristics of the IPs in the two groups
(CG and IG) were compared using crosstabs (Chi-square)
for the categorical variables and independent T-test for
the continuous variables.
Univariately, the outcome measures were analyzed with

T-test for the scale scores of the PIs and the sum scores of
the knowledge test. These tests were paired for the differ-
ence between T0 and T1 per group (CG or IG), and inde-
pendently for the difference between groups (CG and IG)
at T0 and T1. For the binary outcome measure, the differ-
ences between the groups (CG and IG) at the two time
points (T0 and T1) were analyzed with crosstabs (Chi-
square).
The scale outcome variable of the PIs (1 to 7) was ana-

lyzed using linear mixed models. Besides the effect of
group, time, and their interaction effect on the outcome
variable (the scaled PI score), we also corrected for the
possible effects of the case, of the pair of test IPs, and of
the kind of PIs per case on the PI scores of the partici-
pants. In our model, fixed effects were: intercept, group
(CG, IG), time (T0, T1), pair of test IPs (1, 2, 3), group*-
time, case (B, C, D, E) within time, and PI (1 to 6) within
case within time. Besides these fixed effects, a random
coefficient for the intercept with as ‘subject’ the IPs (1 to
40) was calculated to account for possible clustering of the
scores at IP level.
The binary outcome variable for the PI-score NA versus

A was analyzed using Generalized Estimating Equations
(GEE) with a logit link function, and with the same fixed
effects as was the case in the linear mixed models analysis
of the scale outcome variable, and for subject effect the
IPs (1 to 40). Ancillary analyses were performed, using the
differences in the estimated marginal means, to analyze
the influence of case, pair of test IPs and PIs on the pro-
portion of adequate scores.
For the knowledge test, the sum score of good answers

per group before and after the training was calculated and
analyzed using ANCOVA, with the sum score of the
knowledge test at T1 as dependent variable and the sum
score of the knowledge test at T0 and group as indepen-
dent variables.
In the multivariate analyses possible confounding effects

of background variables–of which the baseline characteris-
tics of the IPs in the two groups (CG, IG) were signifi-
cantly different–on the outcome variable were taken into
account, i.e., a change of the coefficient of the variable
group of 10% or more. If so, a possible interaction effect of
this confounding variable with the variable group on the

Zwerver et al. Implementation Science 2011, 6:131
http://www.implementationscience.com/content/6/1/131

Page 4 of 10



outcome variable was analyzed as well. All analyses were
performed using SPSS 15.02.

Results
Participant flow
Between January and March 2009 43 IPs applied for the
course at the NSPOH. After the stratification and the ran-
domisation procedure, 21 were allocated to the CG and 22
to the IG. One of the IPs who was allocated to the IG
withdrew from the course and was lost to follow up. Two
IPs who were originally allocated to the CG were not avail-
able on the planned dates for the CG; they participated for
reasons of education in the IG but were excluded from the
RCT. Therefore the CG consisted of 19 participants and
the IG of 21 (See the flowchart in Figure 1). The 40 IPs
completed the trial and all data were obtained, except for
the knowledge test results of two IPs of the 19 IPs from
the CG. These two IPs refrained from this part of the mea-
surements for personal reasons.

Baseline characteristics
Baseline characteristics revealed a significant imbalance
between the CG and the IG only for the variable ‘mean
number of clients with depression assessed by an IP per
month.’ If necessary, the results of all the analyses were
adjusted for this variable. The other baseline characteris-
tics (i.e., age, gender, being registered as an IP, et al.; see
Table 2) were almost equally distributed across both
groups (Chi-Square tests and T-tests were not significant).
All participating IPs were currently conducting disability
assessments at time of the RCT.

Outcomes
In the controlled setting, the guideline adherence of the
group trained IPs (n = 21) in the assessment of clients
with depression (as measured with the scale outcome)
increased by 16% compared with their guideline adher-
ence at baseline, while the CG (n = 19) showed an 8%
decrease in their guideline adherence at follow up. In
the controlled setting, the guideline adherence of the
trained IPs as measured with binominal outcome
increased by 20% points to 71%, while the guideline
adherence of the CG decreased by 5% points to 43%.
The outcomes per different kinds of analysis are given
in Tables 3, 4 and 5, and are illustrated below.
The bivariate analyses of the data showed significantly

higher scores for the IG at T1. The paired T-Test of the
PI score between T0 and T1 was not significant for the
CG (p = 0.092), but was significant for the IG (p <
0.0005). The unpaired T-Test of the difference between
CG and the IG was not significant at T0 (p = 0.32) and
significant at T1 (p < 0.0005). The crosstabs revealed
similar results for the (percentages of) Adequate scores
(See Table 3).

The unpaired T-test of the second outcome, the
knowledge of the IPs of the guidelines for depression,
showed no significant differences between groups at
baseline (p = 0.28) and was significant at follow up (p =
0.006). The paired T-test between baseline and follow
up was not significant for the CG (p = 0.84) and signifi-
cant for the IG (p = 0.017)
The multivariate analyses of the data resulted in statis-

tically significant differences between groups for the IPs’
performances on applying the guidelines for depression.
The mixed models analysis produced a significantly
higher score at the PI-scale score, i.e., guideline adher-
ence, for the IG compared with the CG, accounted for
possible effects of variables at different levels such as the
pair of test IPs, the case or a certain PI used within a case
(see Table 4). The GEE analysis, which also accounted
for the effect of the same variables at the various levels,
showed similar results for the binomial PI score (results
not shown here). The estimated marginal means of the
guideline adherence (NA/A score) per PI and per case
showed that the trained IPs (IG) performed significantly
better at each PI and at both cases at follow up (results
not shown here).
The ANCOVA analysis of the secondary outcome

knowledge test sum score produced significantly higher
scores for the IG compared with the CG. The results of
the ANCOVA analysis had to be adjusted for the con-
founding variable ‘mean number of clients with depres-
sion, assessed by an IP per month’ (see Table 5).

Discussion
Main findings and interpretation
Due to the newly developed implementation strategy,
gains in guideline adherence and knowledge were
obtained in the controlled setting of this study. The
results of the knowledge test between the groups at fol-
low up were significant, although the difference was
smaller than that for guideline adherence.
In the controlled setting of this study, trained IPs per-

formed their work disability assessments more in con-
cordance with the guidelines than did those from the
CG. It appeared that the trained IPs produced signifi-
cantly more adequate scores in all six PIs. With these
scores they distinguished themselves from the CG in
each of the main points of the guidelines, as measured
by the PIs at follow up.
After adjustment for confounding, the result of the

knowledge test showed a smaller positive effect for
intervention. A logical explanation for this is that fewer
gains in knowledge of the guidelines can be achieved,
due to the intervention, by IPs who are already more
familiar with the disorder, suggesting that the greater
the number of clients with depression an IP assesses per
month, the more their knowledge of this disorder
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increases. Given the outcomes of the CG, it should be
remarked that we found no indications for a learning
effect from the measurements (assessing the work dis-
ability of the clients), because the guideline adherence in

the CG seemed to decrease slightly in the follow-up
measurement.
The scores of correct answers on the knowledge test

were rather low for both groups at baseline and at

Stratification and randomization

(n=43) 

Recruiting insurance physicians who:
- are registered as IP or following post- 

academic colloquium for registration
- are conducting disability assessments at 

the Institute (2008) 
- are available at planned dates of the 

trial

Allocated to 
intervention group 

(n = 22) 

Allocated to control 
group 

(n = 21) 

Baseline disability 
assessments

Case B and C
 March 2009 

(n = 21) 

Baseline disability 
assessments

Case B and C
 March 2009 

(n = 21) 

Declined to 
participate
(n=1)

Follow-up disability 
assessments

Case D and E
 April 2009 

(n = 19) 

Follow-up disability 
assessments

Case D and E
 April 2009 

(n = 21) 

Excluded from 
analysis (n=2)
Not available at 
planned dates

 Analysed (n=19)  Analysed (n=21) 

Figure 1 Flow chart of the participants through the phases of the randomised controlled trial. IP, Insurance physician. Institute, Dutch
Institute for Employee Benefit Schemes.
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follow up, but increased significantly for the IG com-
pared with the CG at follow up. However, having
knowledge of the guidelines does not imply application
of the guidelines in practice. Guideline adherence as a
concept should be regarded as behaviour involving more
than knowledge. Furthermore, the main goal of training
was that the IPs practised their skills in applying the
guidelines, and not specifically that they improved their
knowledge; the improvement in knowledge can be con-
sidered as a desirable side effect of the training.

Strengths and limitations
The strength of this study was that the intervention
implementation strategy was developed on the basis of
the needs of IPs and the opinions of experts [11].
Another strong point was that we were able to measure
quality with a valid and reliable instrument, the devel-
oped PIs [14]. In the analyses, we accounted for the

possible effects of factors at different levels on the out-
comes, such as the influence of the case, the pair of test
IPs, and the PI itself. The results were confirmed in
each of the different types of analysis. The design of this
RCT, in which four different clients were each simulta-
neously assessed by groups of IPs, provided results that
allowed us to draw sound and specific conclusions con-
cerning the efficacy of the intervention. The developed
implementation strategy improved guideline adherence
in a controlled setting.
However, this design had limitations as well. We could

not evaluate the effectiveness of the implementation
strategy in practice, and thus the results of this study
cannot be directly translated into practice. For practical
reasons, we had to conduct the RCT in a fixed labora-
torial setting. In this RCT, the disability assessments
were performed under specific conditions: the clients
were presented on a video screen, the participating IPs

Table 2 Baseline characteristics of insurance physicians in control group (CG) and intervention group (IG)

Baseline characteristics CG (n = 19) IG (n = 21)

Mean (sd) or percentage

Age in years 50.5 (6.7) 51.1 (6.2)

Male 47% 52%

Weekly working hours 31.8 (9.9) 31.1 (9.2)

Years working as physician 21.7 (6.4) 23.5 (5.1)

Registered as insurance physician 84% 86%

Years working as insurance physician 15.4 (8.1) 15.6 (7.9)

Intensity of kind of professional activities 4.1 (0.8) 3.9 (0.8)

Number of clients with depression assessed per month* 9.3 (5.6) 5.3 (3.7)

Assessment time for depressed clients (minutes) 136.3 (62.3) 153.7 (48.4)

Assessments under the new disability act 68% 52%

Employee of the Institute 79% 81%

Attitude to guidelines in general (Scale 9 to 45) 30.8 (5.4) 31.7 (6.8)

Attitude to the GD (Scale 9 to 45) 31.8 (4.1) 33.9 (6.2)

Intention to use the GD (Scale 10 to 50) 34.5 (5.5) 35.0 (6.0)

Use (self-reported) of the GD (Scale 1 to 5) 3.1 (1.2) 3.0 (1.1)

* Significant difference between both groups, possible confounder

GD = Guidelines for Depression

Institute = the Dutch Institute for Employee Benefits Schemes

Table 3 Outcome measures control group (CG) and intervention group (IG) at T0 and at T1 and p-values between-
group differences at T1

Guideline adherence IPs to GD CG
(19 physicians)

IG
(21 physicians)

IG-CG
Difference

T0 T1 T0 T1 T1

228 scores 252 scores p-value

- Mean (SD) PI-sumscores (1-7) 3.6 (1.9) 3.3 (1.9) 3.8 (1.9) 4.4 (1.6) T-Test p < 0.0005

- Adequate scores (%) 48% 43% 51% 71% Crosstabs p < 0.0005

CG
(17 physicians)

IG
(21 physicians)

IG-CG
Difference

Knowledge test IPs on GD T0 T1 T0 T1 T1

- Mean (SD) test scores (0-10) 5.1 (1.2) 5.1 (1.3) 5.5 (1.4) 6.3 (1.2) T-Test p = 0.006
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could not speak to them but had to assess their disabil-
ity based on the information presented by the actor
playing the client on the screen. Nevertheless, this RCT
was based on and translated from the situation of IPs
working in practice, and thereby offered us the optimal
conditions for studying the efficacy of our newly devel-
oped implementation strategy. Another limitation of this
study is the short time line of the RCT. This RCT con-
tained one follow-up measurement, so that long-term
effects of the training could not be evaluated; however,
the justification for this short time line in the design of
the RCT was the risk of contamination between groups
i.e., the possibility that the CG may be contaminated by
the IG in the period after the IG had received the inter-
vention programme. We therefore planned the interven-
tion programme immediately after the follow-up
measurement of the CG, making contamination of the
CG by the IG impossible. The overall time interval
between the start and the end of the RCT was no more
than two weeks. By shortening the timeline of the trial,
we limited the risk of influences from outside the labor-
atorial setting. Furthermore, selection bias of the IPs

who participated in this study is possible since they par-
ticipated voluntarily.

Comparison with literature
The effectiveness of continuing medical education with
the aim of stimulating physicians’ guideline adherence
has been evaluated for clinical care, primary care, and
occupational healthcare [5,16-19]. The resulting overview
was that most effects could be expected from multifa-
ceted interventions characterized by mixed educational
programmes with an active role for the physicians.
Although in this RCT, where guideline adherence
increased from 51% to 71%, this expectation was con-
firmed for the field of insurance medicine, our imple-
mentation strategy still has to be evaluated in practice
where there may be more barriers to implementation
than the physician’s behaviour. Two primary care studies
concerning multifaceted interventions in the implemen-
tation of guidelines did not demonstrate any increase in
guideline adherence in practice [18,20]. In another study
in primary care, multifaceted intervention strategy only
modestly improved implementation of guidelines for low
back pain [21]. The overall adherence rate to 70 guide-
lines in primary care within a period of 10 years was 67%
[2]. For mental health disorders the figures of guideline
adherence were even lower. In occupational healthcare,
guideline adherence of 39% was found for mental health
problems [22], while in primary care guideline adher-
ences for depression and for anxiety disorders of 42%
and 27%, respectively, were reported in a cross-sectional
study [23]. Our findings showed that with a multifaceted
strategy for a mental health disorder such as depression
sizeable gains in guideline adherence could be achieved
in a controlled setting. We can add to the conclusions of
another insurance medicine study [24], in which it was
found that a workshop improved evidence-based skills
and self-efficacy, that an evidence-based medicine
approach can be successfully adapted to the field of
insurance medicine.

Practice implications
The educational intervention was evaluated in this study
with the participation of a limited group of IPs. Now that
the efficacy of this training has been shown in the con-
trolled setting of this study, distribution to other IPs is
recommended. Though this training was developed for
the guidelines for depression, with adjustments it could
be used for the implementation of other insurance medi-
cine guidelines as well. The results of the developed
implementation strategy did not show evident barriers at
the level of the physician. Potential organizational bar-
riers, such as available time for a physician to apply
guidelines in practice, could not be investigated in this
RCT. However, this training programme can be seen to

Table 5 Results of the Ancova analysis of secondary
outcome knowledge

Group Estimated means

T1(1) T1(2)

Knowledge Test Sum Score (0 to 10) CC 5.24 5.29

IG 6.19 6.15

Group effect (se)
p-value

0.95 (0.36)
0.012

0.86 (0.40)
0.038

Difference of Knowledge Test Sum Score outcomes between intervention
group (IG) and control group (CG) at T1. The estimated means, and the Group
effect with standard error are presented.
(1) Adjusted: covariate ‘Knowledge Test Sum Score at T0’ was evaluated at the
mean value.
(2) Adjusted: covariate ‘Knowledge Test Sum Score at T0’ and ‘Mean Number
of Clients with Depression Assessed by an IP per Month’ were evaluated at
their mean values.

Table 4 Results of the Mixed Models analysis of the
primary outcome guideline adherence in a controlled
setting

Group Estimated means Interaction effect (se)
p-value

T0 T1

PI-scale score
(1 to 7)

CG 3.62 3.32 0.97 (0.19)
p < 0.0005

IG 3.77 4.44

Difference of Performance Indicator (PI) scale score outcomes between the
insurance physicians (IP) in the Intervention group (IG) and the Control group
(CG) at time T0 and T1. The estimated means and the interaction effect
(time*group) with standard error (se) are presented.

Mixed Models Analyses: adjusted for fixed effects of Pair of test-IPs (1, 2, 3),
Case (B, C, D, E) within Time, PI (1...6) within Case within Time and possible
influences of clustering on the level of insurance physicians.
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suit the needs of physicians and their employers, because
its implementation requires the investment of only one
day of the physician’s time, while the return proves to be
relatively high. The RCT was carried out in a controlled
setting for practical reasons (i.e., to have groups of IPs
assessing the same videotaped clients simultaneously),
but the implementation strategy (the training programme
with evidence-based tools) itself is ready to be carried out
in the real world setting. Finally, clients are expected to
benefit from ‘guideline proof’ assessments, because the
quality of these assessments is higher.

Conclusions
In this study, the efficacy of a newly developed implemen-
tation strategy for the insurance medicine guidelines for
depression was evaluated in an RCT. In a controlled set-
ting, the implementation strategy did improve the guide-
line adherence of IPs in the disability assessments of
clients with depression and gains in knowledge concerning
the guidelines were achieved. Though the guideline adher-
ence of the trained IPs increased sizeably under the speci-
fic conditions in this study, it is yet not known whether
these effects will be retained in the long term. Therefore,
further research on the long-term effectiveness of this edu-
cational intervention is needed. This educational interven-
tion is suitable for practice, because it combines a high
success rate with low investment as the training takes only
one day of the physician’s time.

Appendix 1. Intervention implementation
Intervention goals
To improve the IP’s knowledge and skills and self-effi-

cacy in applying the guidelines for depression. Practice
reinforcement of the IP’s assessments of clients with
depression.
Learning objectives for the participating IPs
• Learn to perform disability assessment in concor-

dance with guidelines for depression.
• Learn to apply tools to recognize depression and to

assess the working ability of claimants with depression.
• Learn to base conclusions in the disability assess-

ments on convincing arguments.
• Learn to write powerful, more transparent reports.
Intervention content
• Explanation of the evidence based content of the

guidelines for depression by an IP trainer.
• Translation of the guidelines for depression by IP

trainer into six main elements, which are relevant for
use in daily practice of the IP: diagnostics DSM IV,
severity of the disorder, course, risk factors, co-morbid-
ity, judgement of treatment and therapy, assessment of
work ability.
• Disability assessment of a client with depression pre-

sented on video.

• Writing assessment report on the client with
depression.
Educational strategy
Course manual:
• Learn objectives, list of used literature, suggestions

for further reading.
• The complete guidelines of depression in book format.
• Resume of the common principles of reasoning and

in particular applied for the guidelines for depression
(with practical examples).
• Tools with the aim of making the guidelines easier

to use in practice: desk mat, summary with main ele-
ments from the guideline/evidence based medicine,
checklists, Hamilton Depression Rating Scale [15]
• Handouts of presentations by psychiatrist and the

trainer IP.
One-day training:
• Debriefing from the baseline measurements.
• Taking a knowledge test concerning the guidelines

for depression.
• Inter-active presentation by the trainer IP concern-

ing the guidelines for depression. The trainer translates
the guidelines into the insurance physician’s daily
practice.
• Client with depression played by an actor is pre-

sented on video to the group.
• Workshop with IPs in subgroups learning to use prac-

tical tools for the assessment of the client with depression.
Presentations of the findings per subgroup to the complete
group, with feedback from the IP trainer. Modelling of
written arguments in the assessment reports about the cli-
ent with depression by the trainer IP.
• Evaluation of the training and taking the same

knowledge test as at the start of the training.
IP-Insurance physician

Acknowledgements
The authors wish to thank the IPs who participated in this research. The
Research Center for Insurance Medicine AMC-UMCG-UWV-VU University
Medical Center, in Amsterdam, is a joint initiative of the Academic Medical
Center (AMC), the University Medical Center in Groningen (UMCG), the
Dutch Institute for Employee Benefit Schemes (UWV), and the VU University
Medical Center (VUMC). This trial was funded by the Dutch Institute for
Employee Benefits Schemes and the Netherlands’ School for Public Health.
FZ, JRA, and AJMS are (partially) funded by UWV. The study sponsor had no
role in the study design, in the collection, analysis or interpretation of the
data, in the writing of the case reports, or in the decision to submit the
paper for publication. The design of this study was laboratorial and for data
collection fictitious but realistic case-reports were used. Consequently, the
Medical Ethics Committee agreed with the design.
Protocol
The full trial protocol can be accessed at the webadress of the Netherlands’
Trial Register (NTR): http://www.trialregister.nl/trialreg/admin/rctview.asp?
TC=1863.

Author details
1Department of Public and Occupational Health, EMGO Institute for Health
and Care Research, VU University Medical Center, Amsterdam, The
Netherlands. 2Research Center for Insurance Medicine, collaboration between

Zwerver et al. Implementation Science 2011, 6:131
http://www.implementationscience.com/content/6/1/131

Page 9 of 10

http://www.trialregister.nl/trialreg/admin/rctview.asp?TC=1863
http://www.trialregister.nl/trialreg/admin/rctview.asp?TC=1863


AMC-UMCG-UWV-VUmc, Amsterdam, The Netherlands. 3Department of
Epidemiology and Biostatistics, EMGO Institute for Health and Care Research,
VU University Medical Center, Amsterdam, The Netherlands. 4Dutch National
Institute for Employee Benefits Schemes, Amsterdam, The Netherlands.

Authors’ contributions
The authors declare that they participated in the study and made the
following contributions to the study. AJMS, FZ, JRA, DLK, and AJvdB
contributed to the conception and design of this study. AJMS, FZ, and DLK
contributed to the analysis. FZ and AJMS wrote the manuscript. JRA, DLK,
and AJvdB revised and commented on the manuscript. AJMS, JRA, and
AJvdB will act as guarantors of this study. AJvB had full access to all data in
the study and had final responsibility for the decision to submit for
publication. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 7 June 2011 Accepted: 21 December 2011
Published: 21 December 2011

References
1. Grol R, Grimshaw J: From best evidence to best practice: effective

implementation of change in patients’ care. Lancet 2003, 362:1225-30.
2. Grol R: Successes and failures in the implementation ov evidence-based

guidelines for clinical practice. Med Care 2001, 39:46-54.
3. Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud PAC,

Rubin HR: Why don’t physicians follow clinical practice guidelines? A
framework for improvement. JAMA 1999, 282:1458-65.

4. Grol R, Wensing M: What drives change? Barriers to and incentives for
achieving evidence-based practice. MJA 2004, 180:57-60.

5. Davis D, Thomson O’Brien MA, Freemantle N, Wolf FM, Mazmanian P,
Taylor-Vaisey A: Impact of Formal Continuing Medical Education: Do
Conferences, Workshops, Rounds, and Other Traditional Continuing
Education Activities Change Physician Behaviour or Health Care
Outcomes? JAMA 1999, 282(9):867-874.

6. Bijl RV, Ravelli A, van Zessen G: Prevalence of psychiatric disorder in the
general population: results of The Netherlands Mental Health Survey
and Incidence Study (NEMESIS). Soc Psychiatry Psychiatr Epidemiol 1998,
33(12):587-9.

7. Murray CJ, Lopez AD: Alternative projections of mortality and disability
by cause 1990-2020: Global Burden of Disease Study. Lancet 1997,
349:1498-1504.

8. Zwerver F, Schellart AJM, Anema JR, Rammeloo KC, Van der Beek AJ:
Intervention mapping for the development of a strategy to implement
the insurance medicine guidelines for depression. BMC Public Health
2011, 5:11:9.

9. Berkhof M, van Rijssen HJ, Schellart AJ, Anema JR, van der Beek AJ:
Effective training strategies for teaching communication skills to
physicians: An overview of systematic reviews. Patient Educ Couns 2010.

10. Bero LA, Grilli R, Grimshaw JM, Harvey E, Oxman AD, Thomson MA: Closing
the gap between research and practice: an overview of systemic
reviews of interventions to promote the implementation of research
findings. BMJ 1998, 317:465-8.

11. Davis DA, Taylor-Vaisey MLS: Translating guidelines into practice. A
systemic review of theoretic concepts, practical experience and research
evidence in the adoption of clinical practice guidelines. Can Med Assoc J
1997, 157:408-16.

12. Health Council: Assessment, treatment and counselling. Medical
responses to sickness absenteeism en occupational disability. The
Hague; 2005.

13. Health Council: Insurance Medicine Guidelines for Depression. The Hague;
2006.

14. Schellart AJM, Zwerver F, Anema JR, Knol DL, Van der Beek AJ:
Development and reliability of performance indicators for measuring
adherence to a guideline for depression by insurance physicians.
Dishabil Rehabil 2011.

15. Hamilton M: A rating scale for depression. J Neurol Neurosurg Psychiatry
1960, 23:56-62.

16. Smits PBA, Verbeek JHAM, Van Dijk FJH, Metz JCM, Ten Cate ThJ:
Evaluation of a postgraduate educational programme for occupational

physicians on work rehabilitation guidelines for patients with low back
pain. Occup Environ Med 2000, 57:645-646.

17. Coomarasamy A, Taylor R, Khan KS: A systemic review of postgraduate
teaching in evidence-based medicine and critical appraisal. Med Teach
2003, 25(1):77-81.

18. Forsetlund L, Bradley P, Forsen L, Nordheim L, Jamtveldt G, Bjorndal A:
Randomised controlled trial of a theoretically grounden tailored
intervention to diffuse evidence-based public health practice
[ISRCTN23257060]. BMC Med Educ 2003, 3:2.

19. Sanci LA, Coffey CMM, Veit FCM, Carr-Gregg M, Patton GC, Day N, Bowes :
Evaluation of the effectiveness of an educational intervention for
general practitioners in adolescent health care: randomised controlled
trial. BMJ 2000, 320(7229):224-30.

20. Walldorff FB, Almind G, Mäkelä , Moller S, Waldemar G: Implementation of
a clinical dementia guideline. A controlled study on the effect of a
multifaceted strategy:. Scand J Prim Haelth Care 2003, 21:142-147.

21. Engers AJ, Wensing M, Van Tulder MW, Timmermans A, Oostendorp RAB,
Koes BW, Grol R: Implementation of the Dutch Low Back Pain Guideline
for General Practitioners: a Cluster Randomised Controlled Trial. Spine
2005, 30:595-600.

22. Rebergen D, Hoenen J, Heinemans A, Bruinvels D, Bakker A, van
Mechelen W: Adherence to mental health guidelines by Dutch
occupational physicians:. Occup Med 2006, 56:461-8.

23. Smolders M, Laurant M, Verhaak P, Prins M, Van Marwijk H, Penninx B,
Wensing M, Grol R: Adherence to evidence-based guidelines for
depression and anxiety disorders is associated with recording of the
diagnosis. Gen Hosp Psych 2009, 31:460-469.

24. Kok R, Hoving JL, Verbeek JH, Schaafsma FG, Smits PBA, Van Dijk FJH:
Evaluation of a workshop on evidence-based medicine for social
insurance physicians. Occup Med 2008, 58:83-87.

doi:10.1186/1748-5908-6-131
Cite this article as: Zwerver et al.: An implementation strategy to
improve the guideline adherence of insurance physicians: an
experiment in a controlled setting. Implementation Science 2011 6:131.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Zwerver et al. Implementation Science 2011, 6:131
http://www.implementationscience.com/content/6/1/131

Page 10 of 10

http://www.ncbi.nlm.nih.gov/pubmed/14568747?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14568747?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10535437?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10535437?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14723584?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14723584?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10478694?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10478694?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10478694?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10478694?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9857791?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9857791?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9857791?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9167458?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9167458?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9703533?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9703533?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9703533?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9703533?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14399272?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10935947?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10935947?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10935947?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14741863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14741863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12694632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12694632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12694632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10642233?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10642233?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10642233?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Design
	Study population and recruitment procedure
	Allocation and blinding
	Measurements and data collection
	Outcomes
	Judgement of the medical work disability reports with PIs by test IPs
	Intervention implementation strategy
	Sample size and measures
	Statistical analysis

	Results
	Participant flow
	Baseline characteristics
	Outcomes

	Discussion
	Main findings and interpretation
	Strengths and limitations
	Comparison with literature
	Practice implications

	Conclusions
	Appendix 1. Intervention implementation
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References

