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Abstract

Objective. The Danish version of the 23-item EUROPEP questionnaire measuring patient evaluation of general practice has
not been evaluated with regard to psychometric properties. This study aimed to assess data quality and internal consistency
and to validate the proposed factorial structure. Serzing. General practice in Denmark. Subjects. A total of 703 general
practitioners (GPs). Some 83 480 questionnaires were distributed to consecutive patients aged 18 or more attending
practice during the daytime. A total of 56 594 eligible patients responded (67.8%). Main outcome measures. Data quality
(mean, median, item response, missing, floor and ceiling effects), internal consistency (Cronbach’s alpha and average inter-
item correlation), item-rest correlations. Model fit from confirmatory factor analysis (CFA). Results. The distribution was
skewed to the left for almost all items with a small floor effect (0.1-9.3%) and a ceiling effect larger than 15% (18.6-56.3%).
Item response was high. For seven items “not applicable/relevant” represented more than 10% of the answers. Internal
consistency was good. Item-rest correlations were below 0.60 for three items, and four items had lower correlations with
their own domain than with other domains. CFA showed that four domains were highly correlated and that model fit was
good for two indices (TLI and SRMR), acceptable for one index (CFI), and poor for three indices (chi-squared, RMSEA
and WRMR). Conclusions. This study revealed high ceiling effects, a few items with low item-rest correlation and low item
discriminant validity, and an uncertain model fit. There seems to be a need for developing response categories to bring down
the ceiling effect and it is also unclear how to use the proposed domains. Future research should focus on evaluating the
factorial structure when ceiling effect has been lowered, on whether items should be deleted, and on assessing the
unidimensionality of each domain.
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Patient evaluation of healthcare services contributes
to the basis of quality development in the healthcare
sector [1,2], which, in turn, presupposes the avail-
ability of scientifically sound instruments facilitating
valid and relevant data collection [3,4].

In 1993, the EU BIOMED study EUROPEP was
launched to develop an international patient eva-
luation questionnaire for general practice [5,6]. As
in other European countries, a national project
based on this questionnaire, entitled “Danish Pa-
tients Evaluate General Practice” (DanPEP), was
launched in 2002. This Danish version of the
questionnaire was introduced as a tool for assessing
patients’ evaluation of general practice and conse-
quently psychometric issues arose. So far, the
development had focused on aspects of especially

content and construct validity and some on criter-
ion validity [5-10]. The questionnaire was devel-
oped so that each item provided information and
not as sum-scales. However, the items were cate-
gorized into five qualitatively developed domains
(doctor—patient relationship, medical care, informa-
tion and support, organization of services, and
accessibility).

Thus, the question remains whether these do-
mains can be used to categorize the items and as
sum-scales. Further, data quality and internal con-
sistency must also be assessed [11-13].

The aim of this study was to assess data quality
and internal consistency and to validate the factorial
structure with five domains of the EUROPEP
questionnaire.
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The EUROPEP evaluation questionnaire was
developed using a comprehensive approach
comprising literature studies, patient inter-
views, and priority and validation studies.
However, we lack knowledge about its psycho-
metric performance.

e Data from more than 50 000 patient evalua-
tions indicated good quality data, good
internal consistency, and low floor effect.

o The ceiling effect was consistently very high.

o Two of six goodness-of-fit indices showed
poor, two showed good, and one index
showed acceptable fit of the questionnaire
domains.

o There is a need to develop the response
categories and the factorial structure of the
questionnaire.

Material and methods
The questionnaire

The EUROPEP questionnaire was developed on the
basis of a systematic literature review, patient inter-
views, and an empirical study designed to determine
patient priorities [6-8]. A cross-national validation
study of the 23-item questionnaire was performed
before its introduction [9,10].

The patients were asked to evaluate their GP on a
five-point scale (1-5) ranging from “poor” (1),
through “acceptable” (3) to “excellent” (5) (2 and
4 had no text). Alternatively, patients could use the
response option “Not applicable/relevant” [5]. All
items were scored in the same direction. The
EUROPEP questionnaire was not developed as a
rating scale, but as a collection of several equal items
(“indicator” variables [11]) measuring a construct.

GP and parient populations

From 2002 to 2005, 703 GPs participated in the
DanPEP survey. Each GP personally distributed
questionnaires to a number of consecutive patients
aged 18 or more attending the surgery and able to
read and understand Danish. The GPs were divided
into three groups because other aims of the project
were to study the effect of reminders and of using
postal questionnaires to patients. Hence, 121 GDPs
each distributed 130 questionnaires to consecutive
patients [14], 391 GPs each distributed 100 ques-
tionnaires to consecutive patients, whereas the
questionnaires from 191 GPs were sent directly to
150 patients by the secretary. A total of 83 480
questionnaires were distributed. Non-responders
from the two latter groups received a reminder
from the DanPEP secretariat 3-5 weeks after the

consultation [9]. Patients completed the question-
naire at home and returned it to the DanPEP
secretariat. A total of 56 594 eligible patients
responded (67.8%). Questionnaires were produced
and optically scanned using Cardiff TELEform.

Analyses

The analyses consisted of two parts: First, we
assessed the data quality, internal consistency and
correlations between items and domains and be-
tween domains. Second, we explored the five-do-
main structure using confirmatory factor analysis.

Analyses were performed with Stata 9 and factor
analysis with Mplus 4.1 [15]. The analyses included
questionnaires in which at least 50% (12+) of the
items had been answered.

Data quality was assessed in terms of mean with
standard deviation, median, percentage of missing
data, number of “not applicable/relevant” answers
and extent of ceiling and floor effects. Floor
and ceiling effects between 1% and 15% were
defined as optimal [16]. Internal consistency was
assessed using Cronbach’s alpha and average inter-
item correlation. Only answers on the 1-5-point
scale were included. We defined an alpha of 0.80 as
the lowest acceptable value [3,4]. In contrast to
alpha, the average inter-item correlation is indepen-
dent of the number of items and sample size when
measuring internal consistency. We regarded an
average inter-item correlation of at least 0.50 as
good [12].

The correlation analyses assessed whether each
item had a high correlation with the sum score of the
rest of the scale (internal item convergence) and a
higher correlation with the items in its own scale
than with those of other scales (item discriminant
validity) [3,17,18]. Correlations were fixed at a
minimum of 0.60 to reflect a high level of internal
convergence [11]. We defined a sufficient item
discriminant validity as a correlation with the
items in its own scale two standard deviations above
that obtained with other scales (calculated as the
95% confidence intervals for the coefficients based
on Fisher’s transformation [Stata, ci2-option]) [12].

The factorial structure was evaluated by confir-
matory factor analysis (CFA) where items were
analysed as categorical measures with a variance-
adjusted weighted least-squares method (WLSMYV)
estimator. The objective of the CFA was to explore
to what degree the correlations between the variables
could be explained by the five domains (factors).
Thus, we defined a basic model where an item was
linked to its own domain (see Table I), with
unspecified correlation between domains. A number
of indices are available to assess the fit of a model



Table I. Data quality (mean value (mean), standard deviation (SD), median, item response, answers in the “Not applicable/relevant” category, missing answers, and answers in lowest (floor) and
highest (ceiling)) and internal consistency (Cronbach’s alpha and average inter-item correlation for the domain).

n Mean'! SD Median'!  Item response  “Not relevant” Missing Floor  Ceiling
Doctor—patient relationship (average inter-item correlation =0.64, alpha =0.92)
1 Making you feel you had time during consultations? 55877 4.16 0.91 4 99.7 0.3 0.4 1.3 435
2 Interest in your personal situation? 55630 4.23 0.88 4 99.6 0.7 0.4 1.0 47.0
3 Making it easy for you to tell him or her about your problems? 55390 4.22 0.88 4 99.6 1.1 0.4 1.0 45.9
4 Involving you in decisions about your medical care? 52936 4.15 0.89 4 99.2 5.1 0.8 0.9 39.8
5 Listening to you? 55841 4.31 0.85 5 99.6 0.3 0.4 0.8 51.6
6 Keeping your records and data confidential? 43838 4.68 0.61 5 99.0 21.0 1.0 0.1 57.9
Medical care (average inter-item correlation =0.68, alpha =0.92)
7 Quick relief of your symptoms? 49908 4.03 0.94 4 99.2 10.5 0.8 1.5 33.0
8 Helping you feel well so that you can perform your normal daily activities? 47444 4.04 0.93 4 99.0 1.0 1.0 1.3 31.0
9 Thoroughness? 55260 4.27 0.89 5 99.4 1.1 0.6 1.0 49.9
10 Physical examination of you? 54567 4.23 0.88 4 99.4 2.3 0.6 0.9 46.0
11 Offering you services for preventing diseases? 45339 4.05 1.09 4 99.1 18.5 0.9 2.8 36.1
Information and support (average inter-item correlation =0.72, alpha =0.91)
12 Explaining the purpose of tests and treatments? 52692 4.20 0.86 4 99.6 5.9 0.4 0.7 41.4
13 Telling you what you wanted to know about your symptoms and/or illness? 53574 4.10 0.94 4 99.7 4.4 0.3 1.2 39.7
14 Help in dealing with emotional problems related to your health status? 43825 4.04 1.01 4 99.3 21.4 0.7 1.8 32.0
15 Helping you understand the importance of following his or her advice? 51870 4.16 0.84 4 99.4 7.2 0.6 0.6 37.5
Organization of services (average inter-item correlation =0.67, alpha =0.80)
16 Knowing what she/he had done or told you during previous contacts? 52404 4.05 0.96 4 99.6 6.4 0.4 1.5 37.0
17 Preparing you for what to expect from specialist or hospital care? 38895 3.97 0.98 4 99.2 30.0 0.8 1.3 25.1
Accessibility (average inter-item correlation =0.52, alpha =0.86)
18 The helpfulness of the staff (other than the doctor)? 53071 4.06 0.93 4 98.4 4.0 1.6 1.3 36.9
19 Getting an appointment to suit you? 55449 3.92 1.10 4 99.1 0.5 0.9 3.7 38.2
20 Getting through to the practice on the phone? 54522 3.40 1.23 3 98.9 1.9 1.1 9.3 22.1
21 Being able to speak to the GP on the telephone? 49547 3.56 1.20 4 98.9 10.8 1.1 6.3 24.1
22 Waiting time in the waiting room? 55407 3.49 1.02 3 99.1 0.6 0.9 4.4 17.7
23 Providing quick services for urgent health problems? 38168 4.22 0.94 4 98.6 30.7 1.4 1.1 33.8

Notes: Only questionnaires with at least 12 items answered were included. Each item began as follows: What is your opinion of the GP and/or general practice over the last 12 months with respectto ...
"Based on answers on answers to the categories 1-5 and excluding “Not applicable/not relevant”.
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based on categorical data and we present the six
indices which have been shown to be useful in
assessing model fit [19-22].

1.

Chi-squared goodness-of-fit statistic assesses
the discrepancy between the sample and fitted
covariance matrix (the null hypothesis is that
the model fits the data. An insignificant test
indicates good fit (p-value above 0.1). The chi-
squared is extremely sensitive to sample size
(about 200 cases) and in large samples it tends
to result in a rejection of the model. For this
reason, additional fit indices that are less
sensitive are recommended (using the non-
centrality parameter and taking into account
sample size and degrees of freedom).

. Comparative fit index (CFI) assesses fit relative

to a null model and ranges from 0 to 1 with
values of 0.90-0.95 indicating acceptable and
over 0.95 good fit.

. Tucker Lewis index (TLI) adjusts for the

number of parameters of the model and is
interpreted as CFI.

4. Root mean square error of approximation

(RMSEA) expresses the lack of fit per degree
of freedom of the model. Values are interpreted
as follows: <0.05 indicates very good, >0.05—
0.08 good and >0.10 poor fit.

. Standardized root mean square residual

(SRMR) is the average of the differences
between the observed and predicted correla-
tions and has a range from 0 to 1. Values of less
than 0.08 indicate good fit.

6. Weighted root mean square residual (WRMR)

is also a residual based measure where values
above 0.90 indicate poor fit.

Results
Data quality analysis

For all items except 20, 21, and 22 the distribution
was skewed to the left (Table I). The item response
was high with a small number of missing answers
(0.3-1.7%). The response category “not applicable/
relevant” was used by 0.3-30.7% of responders. For

Table II. Correlations between domains and correlations between items and (1) the rest of the items in its own scale (item-rest correlation)
and (2) the other domains (Dim 1 to Dim 5).

Item-restt Dim1 Dim2 Dim 3 Dim 4 Dim 5

Dim 1 Doctor—patient relationship

- 0.89 0.92 0.86 0.64

1  Making you feel you had time during consultations? 0.73 - 0.67 0.69 0.62 0.51

2 Interest in your personal situation? 0.82 - 0.72 0.75 0.67 0.47

3 Making it easy for you to tell him or her about your problems? 0.82 - 0.71 0.75 0.65 0.46

4  Involving you in decisions about your medical care? 0.77 - 0.72 0.75 0.66 0.48

5 Listening to you? 0.84 - 0.73 0.75 0.66 0.47

6  Keeping your records and data confidential? 0.55 - 0.53 0.55 0.48 0.37

Dim 2 Medical care - - 0.92 0.87 0.65

7 Quick relief of your symptoms? 0.78 0.66 - 0.70 0.63  0.50

8  Helping you feel well so that you can perform your normal daily activities? 0.79 0.66 - 0.70 0.62 0.49

9  Thoroughness? 0.81 0.77 - 0.77 0.68 0.49

10  Physical examination of you? 0.80 0.76 - 0.77 0.68 0.48

11 Offering you services for preventing diseases? 0.69 0.65 - 0.70 0.63 0.46

Dim 3 Information and support - - - 0.92 0.65

12 Explaining the purpose of tests and treatments? 0.79 0.74 0.74 - 0.71 0.50

13 Telling you what you wanted to know about your symptoms and/or illness? 0.83 0.76 0.76 - 0.72 0.51

14  Help in dealing with emotional problems related to your health status? 0.80 0.76 0.75 - 0.71 0.49

15  Helping you understand the importance of following his or her advice? 0.76 0.74  0.75 - 0.70 0.52

Dim 4 Organization of services - - - - 0.66

16  Knowing what s/he had done or told you during previous contacts? 0.67 0.67 0.66 0.70 - 0.49

17  Preparing you for what to expect from specialist or hospital care? 0.67 0.68 0.71 0.76 — 0.52
Dim 5 Accessibility - - - - -
18  The helpfulness of the staff (other than the doctor)? 0.58 0.44 0.44 0.46 0.44 -
19  Getting an appointment to suit you? 0.71 0.42 0.43 0.43 0.42 -
20  Getting through to the practice on the phone? 0.70 0.36 0.37 0.38 0.37 -
21  Being able to speak to the GP on the telephone? 0.71 0.41 0.42 0.43 0.42 -
22 Waiting time in the waiting room? 0.58 0.39 0.40 0.40 0.42 -
23 Providing quick services for urgent health problems? 0.61 0.56 0.58 0.58 0.54 -

Only questionnaires with at least 12 items answered were included.

Ttem-rest =item-rest correlation =correlation between the item and the sum of the other items in its own domain.
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7 items (6, 7, 11, 14, 17, 21, and 23) this category
represented more than 10% of the answers. Floor
effect was small (range 0.1-9.3%) and all items had a
ceiling effect larger than 15% (range 18.6-56.3%).

Cronbach’s alpha ranged from 0.80 to 0.92, and
average inter-item correlation ranged from 0.64 to
0.72.

Item-rest correlation (Table II) (internal item
convergence) (range 0.55-0.84) was below 0.60 for
three items (6, 18, and 22). For four items (6, 11,
16, and 17) the correlation with own domain (item
discriminant validity) was lower than with other
domains. Four domains (dim 1 to dim 4) were
highly correlated (ranged 0.86-0.92). These do-
mains had lower correlations with the “Accessibility”
domain.

Confirmatory factor analysis

The CFA showed high factor loading for all items
(Table III). The indices for model fit (Table IV)
show that the model fits the data well for two indices
(TLI and SRMR), acceptably fit for one index
(CFI), and poorer for three indices (chi-squared,
RMSEA, and WRMR).

Discussion

In agreement with other authors we found a skewed
distribution for almost all items [23]. Consequently,
the ceiling effect was high indicating that the full
evaluation range was not captured [16], which may
lower the responsiveness of the questionnaire [24].
This obviously calls for a change in the response
categories as the ceiling effect was seen for all items.
We saw a small number of missing responses, but for
seven items more than 10% of respondents found
the questions irrelevant or not applicable. These
items represented situations where respondents were
supposed to have experienced health problems and
thus they were not relevant to all respondents in
general practice. Answers to these questions may
consequently be divided depending on which pa-
tients respond.

We found a few items with low item-rest correla-
tion and higher correlations to other domains than
their own. Thus, it is possible that some items should
be assigned to another domain. We also saw high
correlations between four of the five domains, which
may be a result of cross-correlation. Still, we found a
high internal consistency of the domains which

Table III. Results of the confirmatory factor analysis showing the standardized factor loadings and standardized residuals for each item

when modelled with its own domain.

Standardized factor Standardized residual

loading variance
Doctor—patient relationship
1 Making you feel you had time during consultations? 0.867 0.249
2 Interest in your personal situation? 0.930 0.135
3 Making it easy for you to tell him or her about your problems? 0.923 0.148
4 Involving you in decisions about your medical care? 0.904 0.182
5 Listening to you? 0.943 0.110
6 Keeping your records and data confidential? 0.782 0.389
Medical care
7 Quick relief of your symptoms? 0.883 0.221
8 Helping you feel well so that you can perform your normal daily activities? 0.879 0.227
9 Thoroughness? 0.946 0.105
10 Physical examination of you? 0.935 0.126
11 Offering you services for preventing diseases? 0.844 0.288
Information and support
12 Explaining the purpose of tests and treatments? 0.909 0.173
13 Telling you what you wanted to know about your symptoms and/or illness? 0.930 0.135
14 Help in dealing with emotional problems related to your health status? 0.919 0.155
15 Helping you understand the importance of following his or her advice? 0.908 0.175
Organization of services
16 Knowing what s/he had done or told you during previous contacts? 0.871 0.241
17 Preparing you for what to expect from specialist or hospital care? 0.914 0.164
Accessibility
18 The helpfulness of the staff (other than the doctor)? 0.788 0.379
19 Getting an appointment to suit you? 0.816 0.334
20 Getting through to the practice on the phone? 0.836 0.301
21 Being able to speak to the GP on the telephone? 0.868 0.246
22 Waiting time in the waiting room? 0.734 0.461
23 Providing quick services for urgent health problems? 0.934 0.128
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Table IV. Model statistics of the CFA of the Danish version of the EUROPEP questionnaire (n=20 072).

Statistics Chi-squared  df p CFI' TLI! RMSEA SRMR WRMR

Model fit for basic model with five domains 19748.3 79 <0.0001 0.928 0.991 0.111 0.041 8.871

'Number of free parameters =33. Chi =squared =chi-squared goodness-of-fit with df =degrees of freedom and p =p-value (reference:
p =>0.1). CFI =Comparative fit index (reference: 0.90-0.95 =acceptable, >0.95 =good). TLI =Tucker Lewis index (reference: 0.90-
0.95 =acceptable, >0.95 =good). RMSEA =root mean square error of approximation (reference: <0.05 =good, >0.10=poor fit).
SRMR =standardized root mean square residual (reference: <0.08 =good fit). WRMR =weighted root mean square residual (reference:

>0.90 =poor fit).

indicates that the items behave reasonably similarly
within the domains. However, this would also be
seen if there was a high cross-correlation between
items from different domains.

The high correlations between domains seem to
be confirmed by the CFA. The proposed model of
the EUROPEP questionnaire did not fit the data for
each goodness-of-fit measure. The chi-squared was
expected to reject the model because of the high
sample size. Even if we ignored this test, two indices
showed good, two poor, and one acceptable fit.
Thus, we are not able to determine the fit of the
proposed factorial structure. We made additional
analyses (not shown) with different values for
correlations between the domains, but these models
did not improve the results compared with the basic
model. We also considered removing one or more
items, but as seen in Table III, no item had a
particularly low loading. The goodness-of-fit indices
may, however, have been strongly affected by the
highly skewed response distributions.

Strengths and weaknesses

We obtained a high response rate, minimizing the
risk of selection bias due to dropout. The ques-
tionnaires were handed out personally by the GDPs,
which may have given the GPs the possibility of
excluding some patients (e.g. those with the most
negative attitudes) from the study. The patients were
included when attending the surgery, and frequent
attenders were thus more likely to be included.
However, this selection method ensured that the
patients were able to evaluate the GP, which in turn
enabled them to better answer the questions. These
issues of selection bias may have affected the
actual scores, but are unlikely to have changed the
factorial structure of the questionnaire. We have
previously shown that although non-responders may
evaluate their GPs more negatively, this would only
result in a small change in the complete evaluation
[14].

However, in addition to providing very high
statistical precision the large sample size also led to
narrow confidence intervals for correlation coeffi-
cients and affected Cronbach’s alpha, which is

sample-size sensitive (there is no simple rule here,
but the results should be treated with caution if
alpha is below 0.85 in a large sample [11]).

Implications and future research

This study revealed problems with the Danish
version of the EUROPEP questionnaire: high ceiling
effects, some items with low item-rest correlation
and low item discriminant validity, and an uncertain
model fit of the proposed factorial structure. Con-
sequently, there seems to be a need to improve the
Danish version of the questionnaire, and the study
especially emphasizes the need to develop new
response categories to lower the ceiling effect.
Subsequently, there also is a need to assess the
factorial structure of the questionnaire again due to
changed variances and to explore possible composite
subscale scores and how the categorical response
categories behave based on item response theory.
Further, future research should focus on trying to
provide an external anchor which would make it
possible to analyse whether the indices (multi-item
model) can be used without loss of information
compared with the use of a single-item model,
evaluate whether items should be deleted and finally
assess the unidimensionality of each domain.
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