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Abstract
Background: Collaboration between medical professionals from separate organisations is

necessary to deliver good patient care. This care is influenced by professionals’ perceptions about

their collaboration. Until now, no instrument to measure such perceptions was available in the

Netherlands. A questionnaire developed and validated in Spain was translated to assess

perceptions about clinicians’ collaboration in primary and secondary care in the Dutch setting.

Aim: Validation in the Dutch setting of a Spanish questionnaire that aimed to assess perceptions of

clinicians about interorganisational collaboration.

Design & setting: After translation, cultural adaptation, and pre-testing, the questionnaire was sent

to GPs and secondary care clinicians (SCCs) in three regions in the Netherlands. The responses of

445 responders were used to assess the validity and reliability of the questionnaire.

Method: A confirmatory factor analysis (CFA) and an exploratory factor analysis (EFA) were

performed to study the construct validity of the hypothesised factor model underlying the

questionnaire. Test-retest reliability was evaluated using weighted Kappa statistics.

Results: Results of the CFA indicated poor fit of the hypothesised factor structure. EFA, executed

separately for each region, showed a highly unstable factor structure. The test-retest reliability

analysis demonstrated low re-test reliability.

Conclusion: The underlying factor structure of a Spanish questionnaire could not be reproduced.

The construct validity and reliability of this questionnaire were insufficient to warrant use in the

Dutch setting. This study demonstrates the need for evaluating validity and reliability of

questionnaires in local settings.
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How this fits in
A validated Spanish questionnaire was found to be not valid in the Netherlands. When measuring

professionals’ perceptions about collaboration, one needs to be aware that a questionnaire devel-

oped and validated in other settings is not to be used lightly in a different context. Evaluating valid-

ity and reliability of such questionnaires in local settings is essential.

Introduction
Interprofessional collaboration is necessary for patient-centred care, especially in the complex con-

text of an ageing population in which multimorbidity is common.1 Patients who suffer from multi-

morbidity often receive care from multiple healthcare professionals, and frequently undergo

transitions between healthcare organisations and settings. When professionals from different organi-

sations contribute to patient care, ensuring continuity of care is important.2–6 The transitions of

patients, in particular when moving from the primary care setting to secondary care, benefit signifi-

cantly from good collaboration between GPs and SCCs, and between the organisations in which

they work.6,7 Even when a healthcare professional functions well on their own, patient care can be

suboptimal when professionals work in a fragmented healthcare system with many boundaries

between primary care, outpatient settings, and hospitals.7–14

In the Netherlands, as in many other countries, various initiatives are undertaken to improve col-

laborative patient care across organisations.10,15 Whether these efforts to improve the conditions for

collaboration on an individual and an organisational level are successful often remains unclear

because adequate instruments to measure collaboration are lacking. Only a few questionnaires have

been developed which aim to measure the level of collaboration of professionals in a single organi-

sation or a single team.16–20 Questionnaires that measure conditions for collaboration across the

borders of organisations are scarce, with a few exceptions.21,22 The Dutch questionnaire developed

and studied by Berendsen et al quantifies how SCCs and GPs value their mutual collaboration.

Nũno-Solinı́s et al’s Spanish questionnaire measures the conditions for collaboration, while taking

the influence of the work environment into account.21,22

This article describes a study of the validity and test-retest reliability of Nũno-Solinı́s et al’s ques-

tionnaire in the Dutch healthcare context. The original questionnaire was developed based on a the-

oretical model for interprofessional collaboration by D’Amour.22–25 D’Amour described

collaboration as ’the structuring of collective action through sharing of information and decision-

making in clinical processes between professionals in different organisations,’23–24 and distinguished

four dimensions of interprofessional collaboration. Two are relational dimensions: shared goals and

vision, and internalisation; and two organisational dimensions: governance, and formalisation. Out of

four dimensions, 10 interrelating indicators were formulated and evaluated in a multiple-case

study23–24 (see Box 1).

Box 1. Dimensions and indicators of a conceptual model for interprofessional collaboration23–24

Factors Dimensions Indicators

Interpersonal relationships Shared goals and vision . Shared goals
. Patient-centred orientation

Internalisation . Mutual acquaintanceship
. Trust

Organisational setting Governance . Centrality
. Leadership
. Support for innovation
. Connectivity

Formalisation . Formalisation tools
. Information exchange
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In Spain, these 10 indicators have been used in the development of a questionnaire which meas-

ures clinicians’ perceptions about conditions for interprofessional collaboration.22 A study of the

validity of the 10-item Spanish questionnaire showed a two-factor structure with promising levels of

model fit.22 The present study aims to re-study the validity of the questionnaire developed in Spain,

in order to test its appropriateness for measuring conditions for interprofessional collaboration in

the Dutch healthcare setting. Data were collected in three geographic regions in the Netherlands

where GPs and SCCs work in a hospital context to deliver collaborative patient care.

Method

Content validity and face validity
To test face-validity, 28 professionals were asked by mail to look at the questionnaire, translated

from English to Dutch (full questionnaire available in English and Dutch from the authors, on

request). These professionals (SCCs n = 20, GPs n = 8) were asked whether they could answer the

questions and whether they considered the questions relevant for measuring collaboration in their

working situation. Their main comment was about long sentences. In the subsequent translation

from Spanish to Dutch, the length of the sentences was a major focus of attention.

The content validity was considered adequate because it was based on the diverse and thorough

studies of D’Amour and the questionnaire-building process in Spain, together with the reactions of

intended responders.

Preparation of the questionnaire
Two bilingual translators forward-translated the original Spanish questionnaire into Dutch, and some

adjustments were made to the questionnaire to take account of the Dutch healthcare setting. The

structure of the 10-item Spanish questionnaire was preserved including, after each question, the

phrase ’Please rate the current situation in your organisation with respect to the other level of care

on a scale of 1 to 5.’ The response options describe desirable attributes with five distinct descrip-

tions for each item on a 5-point Likert scale, all ranging from 1 (none of the attribute) to 5 (lots of

the attribute), as demonstrated in the example in Box 2. A backward translation from Dutch to

Spanish was done. This translation into Spanish was reviewed and approved by one of the develop-

ers of the questionnaire.

After translation, the questionnaire was pre-tested, to check whether the translation introduced

errors after the test for face validity, using the thinking aloud method.25–26 Pre-testing was done by

five GPs (from city and urbanised rural areas) and five SCCs from different specialties, all native

Box 2. Example of two items of the 10–item questionnaire to assess the interprofessional collaboration of two different levels of care

1. SHARED GOALS
The existence of explicit shared goals facilitates collaboration and coordination between primary and secondary care settings.
Please rate the current situation in your organisation with respect to the other level of care on a scale of 1 to 5:

1. Common goals are
missing

2. There are hardly any
shared goals

3.There are some common
goals

4. There are quite a lot of
common goals

5. Nearly all aspects of care
are covered by shared
goals

2. PATIENT-CENTRED APPROACH
When priority is given to the interests and preferences of the patient, this favours collaboration and coordination between professionals working
in the primary and secondary care setting.
Please rate the current situation in your organisation with respect to the other level of care on a scale of 1 to 5:

1. In the interaction
between levels of care, the
interests and preferences
of patients are not taken
into account

2. In the interaction between
levels of care, the interests
and preferences of patients
are taken into account on few
occasions

3. In the interaction between
levels of care, the interests
and preferences of patients
are sometimes taken into
account

4. In the interaction
between levels of care, the
interests and preferences
of patients are often taken
into account

5. In the interaction
between levels of care, the
interests and preferences of
patients are always taken
into account
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Dutch speakers. Each of them individually read each question aloud.25–26 A researcher then asked

them how they interpreted the questions, and what they thought about the ease of comprehension.

None of these professionals indicated relevant aspects of collaboration conditions that were missing

in the questionnaire. All comments were noted and discussed within the research team. An example

of change of a phrase is ’professionals working in the different levels’ being changed to ’the primary

and secondary care setting.’

After discussing all the comments in the team, a final version of the questionnaire was

established.

Data collection and sample
For validity testing, an invitation to complete the online questionnaire was sent to all GPs and SCCs

(N = 1369) practising in one of three selected geographic regions in the Netherlands. Each of these

regions contained one large hospital (a top, non-academic, clinical teaching hospital) with a central

position in the region. Invitations were sent by e-mail with a link providing direct access to the ques-

tionnaire. In two regions, a reminder was sent to all non-responders 2 weeks after the first invitation.

In the third region, all responders received the questionnaire again after 2 weeks to evaluate the

test-retest reliability. The data were collected between October 2015 and March 2016.

Data analysis
The approach to studying the (construct) validity of the translated questionnaire was similar to the

approach used to study the validity of the original questionnaire.22 First, the construct validity of the

questionnaire was examined using a CFA. Because of the ordinal structure of the data, this analysis

was conducted by fitting the factor model on the polychoric correlation matrix27 of the item

responses. The factor model is estimated by maximum likelihood on the data from the three regions

separately, to avoid regional effects that may contaminate the correlation analyses and to explore

the stability of the factor structure across the regions. Nũno-Solinı́s et al’s correlated two-factor

model was assumed, with the uncorrelated error terms. Initially, measurement invariance across

regions was not assumed. The fit of the confirmatory factor models was evaluated using common fit

statistics: root mean square error of approximation, standardised root mean square residual, and

comparative fit index, with usual cut-off points.

Next, an EFA with oblimin rotation (allowing the factors to be correlated) was employed, because

the fit of the CFA models was insufficient. The approach taken was, again, similar to the EFA

approach taken by Nũno-Solinı́s et al.22 The Bayesian Information Criterion (BIC) was used to deter-

mine the optimal number of factors.28 The lower the BIC, the better the fit of the factor model to

the data.

Finally, test-retest reliability was evaluated on item-level by squared weighted Kappa (SW Kappa)

statistics,29 taking an SW Kappa of >0.70 as the threshold criterion for reliability.

All analyses were performed in R (version 3.1.1.) using the Lavaan package (CFA), Psych package

(EFA), and irr package (Kappa).

Table 1. Response rate in three Dutch regions

Total sent Responses, n Response rate, %

Region 1 587 (334 GPs, 253 SCCs) 203 35

Region 2 398 (249 GPs, 149 SCCs) 84 21

Region 3 384 (204 GPs, 180 SCCs) 158 41

Total 1369 (787 GPs, 582 SCCs) 445 33

SCC = secondary care clinician.

Meijer L J et al. BJGP Open 2018; DOI: 10.3399/bjgpopen18X101385 4 of 9

Research

http://dx.doi.org/10.3399/bjgpopen18X101385


Results

Response
From the 1369 (582 GPs and 787 SCCs) invitees, 458 doctors responded: 206 GPs and 252 SCCs.

Thirteen questionnaires were incomplete. There was a total of 445 fully completed questionnaires,

representing a response rate of 33% (Table 1).

CFAs
The CFA explored the two-factor structure of the questionnaire (interpersonal relationships and

organisational setting) in the Dutch healthcare setting, as assumed and tested by Nuño-Solinı́s

et al.22 The fit indices, with their corresponding suggested thresholds levels for sufficient fit to the

data, are listed in Table 2. None of the fit indices met the norm criteria for a sufficient fit in each of

the three regions.

The questions X1–X4 aimed to measure the factor ’interpersonal relationships’ and the questions

X5–X10 aimed to measure ’organisational setting’. Figure 1 details the estimated CFA diagram30

assuming a two-factor structure, the estimated standardised loadings, and corresponding maximum

likelihood standard errors. The estimated factor loadings show notable variation between regions

and items. High factor loadings (>0.7) were rare (n = 4/30). The estimated factor correlations are

0.942 (region 1), 0.754 (region 2), 1.000 (region 3), and 0.923 (total). In all, the estimated factor

structures varied considerably between the three regions and, in each of the regions, a lack of sup-

port was shown for the assumed two-factor structure. Exploration of modification indices (that is,

suggestions for model improvements, such as allowing correlation of error variances) did not yield

consistent suggestions for improvements that could improve model fit across the regions (results not

shown).

EFAs
To explore alternative factor structures, EFAs were carried out. EFA models with one, two, three,

four, five, and six factors were fitted for each of the regions. Similar to the CFA, the EFA with oblimin

rotation showed unstable factor structures across regions. Based on the BIC, a four-factor structure

was found to be optimal in region 1; five-factor in region 2; and another five-factor in region 3 (other

criteria to determine the optimal number of factors were also checked but did not resolve the insta-

bility). The factor loadings for the four and five-factor models were not stable across regions (results

not shown). Further explorations with alternative orthogonal rotation strategies and factor selection

criteria did not provide a solution to the instability of the factor structure.

Test-retest reliability
Test-retest reliability analyses were performed with the data gathered in region 3 (N = 90, GPs = 51,

SCCs = 39). The test-retest was measured with the SW Kappa agreement, and is shown in Table 3.

The test-retest reliability of this questionnaire was shown to be insufficient for each item (SW Kappa

>0.70 is sufficient).

Discussion

Summary
In the present study, an evaluation was conducted of the validity and test-retest reliability of a care-

fully translated and culturally-adapted questionnaire, which aimed to measure interprofessional

Table 2. Fit indices for the questionnaire in the Netherlands, by region

Fit indices Threshold for sufficient fit Region 1 (n = 203) Region 2 (n = 84) Region 3 (n = 158)

Root mean square error of approximation <0.08 0.14 0.17 0.15

Standardised root mean square residual <0.08 0.08 0.09 0.09

Comparative fit index >0.90 0.79 0.72 0.66
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collaboration conditions between clinicians at different levels of care. In contrast to the original ques-

tionnaire, the questionnaire showed poor validity in the Dutch setting, and the additional test-retest

reliability was also insufficient. The data collected in three different Dutch regions allowed for a

cross-regional comparison of validity, by comparing confirmatory factor models with sufficient

Figure 1 CFA diagram. Results of the confirmatory factor analysis in three regions and the total.

NE = not estimable. SE = standard error.

Table 3. Test-retest reliability, region 3 (N = 90), measured with the SW Kappaa. Confidence intervals were estimated by non-parametric bootstrap

procedure, based on 5000 bootstrap samples

Questions Items SW Kappa 95% CI

X1 Shared goals 0.39 0.27 to 0.50

X2 Patient-centred approach 0.63 0.43 to 0.79

X3 Mutual knowledge 0.42 0.17 to 0.61

X4 Trust 0.43 0.25 to 0.60

X5 Strategic guidelines 0.36 0.22 to 0.48

X6 Shared leadership 0.41 0.20 to 0.58

X7 Support for innovation 0.31 0.07 to 0.52

X8 Forums for meeting 0.56 0.41 to 0.69

X9 Protocolisation 0.32 0.19 to 0.44

X10 Information systems 0.54 0.37 to 0.67

aSW Kappa >0.70 the threshold criterion for reliability. SW Kappa = squared weighted Kappa.
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sample sizes in each region. This study provides clear evidence that the hypothesised two-factor

structure that underlies this questionnaire cannot be confirmed in any of the regions. Consequently,

the authors advise against the use of this questionnaire to measure conditions for interprofessional

collaboration in the Dutch healthcare context.

One explanation for the difference between validity of the Spanish and Dutch questionnaire may

be the differences in organisation of the healthcare system. In the Spanish region where the ques-

tionnaire was validated, clinical professionals (doctors and nurses) are part of one integrated care

delivery organisation, consisting of a regional hospital (specialised care level), and health centre (pri-

mary care level), and are contracted with one provider. In the Netherlands, primary and secondary

care takes place in separate organisations and is contracted with different providers. Dutch primary

care consists of organisations varying in form and size. Between the Dutch regions, cultural and

organisational differences exist and the questionnaire is not stable in its two-factor structure. Differ-

ent factors were found with the EFA for the regions. The questionnaire appears to be culturally-

sensitive.

Strengths and limitations
A strength of this study is that statistical analyses were carried out on a larger sample than has been

used in Spain. The questionnaire has been tested in three different Dutch regions, and hence was

applied in different organisational circumstances within the healthcare system. The analyses were

performed by region and can be perceived as three separate studies. The sample size in one of the

regions was smaller than recommended.30 In the other regions, a sample size was obtained that was

close to the recommended sample size. Finally, the analysis of the remaining region and the analysis

on the entire data set were well above the recommended sample size. Another strength of this study

is the measurement of the test-retest reliability. To test whether measurement results are reproduc-

ible in test–retest situations is important.28,31 No test-retest reliability analysis had been conducted

for the original questionnaire. A possible explanation of the poor test-retest results could be current

collaborative experiences influencing the opinions of the responding medical professionals.

A limitation of this study is that the response rate (33%), although higher than in the original

study, was limited.

Comparison with existing literature
The strong theoretical base of the questionnaire, which was derived from several qualitative studies

by D’Amour et al, supports the importance of the 10 dimensions related to interprofessional collabo-

ration.5,24,27 But to measure the relational and organisational items with a questionnaire comprising

10 questions seems difficult. One study which measured how GPs and SCCs rate their collaboration

did not take into account the organisation they worked in.21

Implications for research and practice
Even though the surveyed healthcare professionals considered the questions based on these dimen-

sions relevant for their work in the Dutch healthcare context, the questionnaire proved not to be

valid in the Netherlands. The construct validity and test-retest reliability of this translated question-

naire were insufficient to warrant use in the Dutch setting. To develop a useful questionnaire about

collaboration, more questions about each of the indicators are probably needed, which means con-

structing a new questionnaire and testing it with an approach similar to the one presented here.

Alternatively, use of qualitative methods such as interviews could lead to more insight into interorga-

nisational collaboration. Even though a pre-testing process might indicate a high face-validity, it is

not a guarantee as to other aspects of validity. Even between regions in the same country, cultural

differences can exist.

Importantly, this study demonstrates that even when the face-validity of a translated question-

naire seems to be good, thanks to a pre-testing process with sufficient opportunities for cultural

adaptation, other aspects of validity must be tested before applying the instrument in new settings.

Even between regions, there can be cultural differences. The authors advise caution when using a

questionnaire in another cultural setting, population, or context without testing it. Before choosing a

questionnaire for a small-scale study in general practice, the authors recommend checking that it is

validated for that setting.
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