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Abstract

Background: Knowledge of the extent to which patient characteristics are systematically
associated with variation in patient evaluations will enable us to adjust for differences between
practice populations and thereby compare GPs. Whether this is appropriate depends on the
purpose for which the patient evaluation was conducted. Associations between evaluations and
patient characteristics may reflect gaps in the quality of care or may be due to inherent
characteristics of the patients. This study aimed to determine such associations in a setting with a
comprehensive list system and gate-keeping.

Methods: A nationwide Danish patient evaluation survey among voluntarily participating GPs using
the EUROPEP questionnaire, which produced 28,260 patient evaluations (response rate 77.3%) of
365 GPs. In our analyses we compared the prevalence of positive evaluations in groups of patients.

Results: We found a positive GP assessment to be strongly associated with increasing patient age
and increasing frequency of attendance. Patients reporting a chronic condition were more positive,
whereas a low self-rated health was strongly associated with less positive scores also after
adjustment. The association between patient gender and assessment was weak and inconsistent and
depended on the focus. We found no association either with the patients' educational level or with
the duration of listing with the GP even after adjusting for patient characteristics.

Conclusion: Adjustment for patient differences may produce a more fair comparison between
GPs, but may also blur the assessment of GPs' ability to meet the needs of the populations actually
served. On the other hand, adjusted results will enable us to describe the significance of specific
patient characteristics to patients' experience of care.

Background [1,2], however, when the focus is on doctor-patient rela-
Patient evaluations of care are increasingly being included  tionships, patients' experience is an obvious and valuable
in systematic assessments aimed at improving the quality ~ assessment tool [3,4]. Besides, WHO defines a high degree
of general practice. The extent to which patients are able  of patient satisfaction as one of five criteria for good
to assess the technical quality of care is being debated  health care quality [5].
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Variation in patient evaluations of general practice reflects
differences between the evaluated general practitioners
(GPs) and their practices, and between the patients them-
selves.

A patient's evaluation is shaped by the actual contents and
quality of the contacts over time, the patient's experience
of the contact, his or her expectations, former experience,
needs and the reason for the encounter. These aspects are
also influenced by external factors such as family and
friends, press and official (health) authorities and the cul-
tural and historical setting at the time of the patient's life
[6,7].

Knowledge of the extent to which patient characteristics
are systematically associated with variation in patient
evaluations will help to discover possible gaps in the qual-
ity of care and also enable us to adjust for differences
between practice populations and thereby compare GPs.
In addition, we will be able to calculate the variation
attributable to GP factors. On the other hand adjustment
for patient characteristics will blur the GPs' ability to tailor
care according to the individual patient [8,9].

Many studies and reviews have explored associations
between patients' evaluation of care and their characteris-
tics. The most consistent finding is that older patients and
patients with a low educational level rate care higher than
younger patients and better educated patients [2,4,6,10-
14]. While many studies find no gender difference in the
assessment of the GP, a few studies report women to be
more satisfied with care than men [4,10]. Similar results
are reported regarding patients' socioeconomic status
with a few studies reporting patients with a high socioeco-
nomic status being a little more satisfied compared with
less well off patients [6,11]. Diverging associations
between patients' health and their care assessment have
also been described [14].

Earlier studies have been carried out in different settings
like hospital, outpatient clinics and general practice thus
making comparisons irrelevant. The applied instruments
have been of a varying quality and often study popula-
tions have often been small [15]. Some authors have set
out to measure patients' satisfaction with care, although a
proper theory for the construct "satisfaction" has never
been worked out [1]. A European tool for patients' assess-
ment of specific aspects of general practice care, the
EUROPEP instrument, was developed through the 1990s
[16,17] on the basis of patients' care priorities [18] and
refined through a strict validation procedure [19]. The 23
items are displayed in [see Additional file 1].

Patients' assessment of specific aspects of care may be
shaped by the context including the health care organisa-
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tion which reduces the transferability of standards
between organisations. The Danish health care system is
based on self-employed GPs working as gatekeepers for
the public health services on a contract basis serving
patients on their lists (a brief introduction to the Danish
general practice is given in [see Additional file 2]).

This study aimed to determine to which extent variations
in patients' evaluation of the GPs were associated with the
patients' gender, age, health, educational level, frequency
of attendance and adherence to the GP in a setting with a
comprehensive list system and gate-keeping.

Methods

Study population

In 2002-4 all 2181 GPs from ten Danish counties were
invited to carry out patient evaluations of their practices.
A total of 365 GPs (16-34% of all GPs in these counties)
signed in. The participating GPs handed out question-
naires to 100 successive patients seen in the surgery or at
home visits. The patients were at least 18 years of age, were
listed in the practice and were able to read and write Dan-
ish. They were informed that their replies were anony-
mous to the doctor. Each questionnaire was identified by
a serial number connecting it with the GP who handed it
out and to the patient. If the GP had not handed out all
questionnaires within two weeks, (s)he returned the rest
to the project secretariat for registration.

The patients were asked to assess the GP they considered
to be their personal GP based on their contact experience
over the past 12 months. They were also asked to write the
GP's name on the questionnaire to confirm which GP was
assessed and to allow individual assessment of GPs in
partnership practices. The questionnaires were returned
by the patients in prepaid envelopes to the project secre-
tariat.

In order to be able to carry out the reminder procedure the
GPs registered the names, addresses and serial numbers
from the questionnaires handed out. Reminders with new
questionnaires were sent to non-responding patients
three to five weeks after the GPs' distribution of the
patient-questionnaires and the patient lists were thereafter
destroyed.

The questionnaire

The questionnaire contained the 23 items forming the
EUROPEP instrument [16,17]. These questions covered
specific aspects of general practice care and were grouped
into five dimensions: doctor-patient relationship (6 ques-
tions), medical care (5 questions), information and sup-
port (4 questions), organisation of care (2 questions) and
accessibility (6 questions). The answers were marked on a
5-point Likert scale ranging from "poor" to "excellent",
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with "acceptable" as the middle value. Alternatively, the
patients could choose a sixth category "not able to
answer/not relevant". The questionnaire also included
questions about the patient's gender, age, educational
level, frequency of attendance to a general practice for the
previous 12 months, time listed with the GP, self-rated
health and chronic conditions.

In the project secretariat we coded the diagnoses reported
by patients with chronic conditions according to the
major ICPC-2 groups [20] with the label K for cardiovas-
cular, R for respiratory and T for endocrine diseases along
with two ad hoc-groups labelled C for patients reporting
cancer diagnoses and M for patients with multiple diag-
noses.

Assessments of the GPs

Within each dimension, a patients' evaluation was
included only if 50% or more of the items had been
answered in one of the six categories. An answer was con-
sidered positive if it fell in one of the two most favourable
categories. The assessment of the dimension was catego-
rised as 100%, 50-99% or 0-49% positive depending on
how many of the items marked on the 5-point Likert scale
were positive. We compared the prevalences of assess-
ments in the 100%-category between strata and the prev-
alences in the 0-49%-category, respectively. We excluded
responses from patients not indicating which GP they
assessed or assessing non-participating GPs from our anal-
yses.

Patient characteristics

The patients' age was calculated on the basis of their year
of birth and the year of assessment. The patients were
grouped into 13 five-year age categories. The patients'
level of further education (theoretical education or for-
malized vocational training after grammar or high school)
were categorised as none, less than 2, 2-4 or 5 or more
years. Patients undergoing education and patients who
could not specify the length of their education formed a
separate category. The frequency of attending a GP and the
duration of the patient's listing with a particular GP or
practice were included as categorical variables (Table 1).
Self-rated health was included with its five categories
(excellent, very good, good, poor and bad [21]). Patients
with chronic conditions were grouped according to the
ICPC main category.

Statistics

We investigated univariate associations between the
patient characteristics and the assessment scores for each
of the five dimensions, accounting for the clustering of
patients by GPs [22]. Prevalence ratios (PR) with 95%-
confidence intervals (95% CI) were preferred to odds
ratios (OR) which would tend to overestimate the associ-
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Table I: Distribution of characteristics among participating
patients.

Gender
N =27313 Female 18985 69.5

Male 8328 30.5

Age (years)

N =27379 18-24 1284 4.7
25-29 2296 8.4
30-34 3060 1.2

35-39 2872 10.5
4044 2392 8.7
4549 1988 7.3
50-54 2169 79
55-59 2376 8.7
60-64 2109 77

65-69 1945 7.1
70-74 1813 6.6
75-79 1551 57

80+ 1524 5.6

Further education (years)
N = 25870 None 4766 18.4
Less than 2 2019 78
2-4 14094 545
5 or more 3591 13.9
Undergoing education or other 1400 5.4

Frequency of attendance (last 12 months)

N = 25860 0-1 2434 9.4
2-3 7848 304
4-5 6535 25.3
67 3534 13.7

8-9 1840 7.1
10+ 3669 14.2
Duration of listing with the GP (years)
N = 18134 Less than | 1431 7.9
1-2 2065 11.4

3-7 5600 30.9
8-12 3962 21.9
13+ 5076 28.0

Self-rated health

N = 27087 Excellent 2350 87
Very good 8121 30.0
Good 10488 387
Fair 5141 19.0
Poor 987 3.6

Chronic condition
N = 26801 No 13703 5.1
Yes-KRTC! 4509 16.8

Yes-other or multiple 8589 32.1

Chronic condition

N = 182122 None 13703 72.1
K — Cardiovascular 2029 10.7

R — Respiratory 1095 58

T — Endocrine 1085 57

C — Cancer 300 1.6

! Reported conditions categorised according to ICPC-2 main categories: K, R and
T and the ad hoc-category C (cancer).
2 Patients reporting no chronic condition or reporting KRTC-conditions.
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ations because the prevalence of the variables was high
[23,24]. We used generalised linear models (GLM) with
log link for Bernoulli family, i.e, modelling the PR.
Because of the high prevalence, some of the adjusted GLM
analyses could not converge with the Bernoulli family. In
these situations we used Poisson regression with robust
variance [25]. Furthermore, we adjusted for confounders
associated with both assessment and patient characteris-
tics. We found correlations (Pearson's correlation coeffi-
cient) between age and frequency of attendance and self-
rated health, and accordingly adjusted for these three var-
iables adding gender to the multiple regression analyses.
Even though significantly associated with assessment,
educational level was not correlated with other patient
characteristics and we chose not to adjust for it in the
model. Due to relatively high collinearity, we chose to
adjust for self-rated health rather than for chronic condi-
tions. In these analyses we also accounted for the cluster-
ing of patients. Analyses were performed using complete
data only, i.e., the univariate and the GLM analyses were
performed using the same data set. We used Stata 9.1 for
data processing [26].

Ethical approval

Questionnaire surveys such as the present study do not
fall within the scope of The Danish National Committee
on Biomedical research Ethics. Therefore, we did not need
any ethical approval to carry out this study.

Informed consent

The participation in this study of both the doctors and the
patients was voluntary. The data in this study derive
entirely from the evaluation of doctors who had
responded to an individual participation to be evaluated
by the patients. The patients were asked to answer the
questionnaire and as such were free not to do so. The
patients knew that aggregated and anonymised replies
were fed back to the doctors.

Results

The GPs distributed a total of 36,561 questionnaires.
Valid responses were obtained from 28,260 patients
(response rate 77.3%). More than twice as many respond-
ents were female (Table 1) which reflects that women
attend a GP twice as often as men [27] and that women
are more prone to respond to questionnaires than men
(Heje et al., submitted).

Gender differences in assessments (Tables 2, 3, 4, 5, 6
(one table per dimension)) were statistically significant,
but numerically quite small. Adjusted analysis showed
that male patients assessed "medical care" and "informa-
tion and support” less favourably, but "organisation of
care" more favourably than female patients. In all dimen-
sions the scores increased statistically significantly with
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increasing patient age. This trend was robust to adjusting.
In all dimensions but "medical care", crude PRs for posi-
tive evaluations tended to decline with a rising level of
education, but this association was eliminated by adjust-
ing.

Scores for all dimensions rose with an increasing fre-
quency of attendance. Adjustment for patient characteris-
tics eliminated this association for "medical care", but not
for the other dimension. Scores also tended to increase the
longer time the patients had been listed with the GP, but
not after adjusting for confounding patient characteristics.

We found consistent, statistically significantly decreasing
scores with decreasing self-rated health in all dimensions
which was even more pronounced after controlling for
confounders.

Patients reporting a chronic condition gave more positive
assessments of their GP - the most positive being the
patients with "KRTC-conditions". The associations were
modified but not eliminated upon adjustment except for
"accessibility" where we found no association.

Discussion

We found a positive GP assessment to be associated with
increasing patient age and increasing frequency of attend-
ance. Patients reporting a chronic condition were more
positive, whereas a poor self-rated health was strongly
associated with less positive scores also after adjustment.
The association between patient gender and assessment
was weak and inconsistent and depended on the focus.
We found no association either with the patients' educa-
tional level or with the duration of listing with the GP
even after adjusting for patient characteristics.

This project was part of a larger national patient evalua-
tion project, which may have introduced some sources of
bias. Thus, all GPs in the involved counties were invited
and those who signed in may not necessarily be a repre-
sentative sample. The method for patient inclusion would
ideally secure a random sample of the doctor-seeking part
of the listed patients where frequently attending patients,
evidently, would be overrepresented. We do not know to
what extent GPs forgot to hand out questionnaires or even
if they more systematically let some patients out. How-
ever, in this study we focused on adjusted associations
between assessments and patient characteristics. Selection
bias would therefore seem to have a smaller impact than
if we had studied actual levels of assessment.

Duration of further education is only a rough indicator of
education. We chose this simple indicator because it lends
itself better to use in a self-administered questionnaire
than more complex indicators. A certain recall bias may
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Table 2: Dimension |: Crude and adjusted associations between patient characteristics and patients' evaluation of aspects of the
doctor-patient relationship.

100% positive assessments ! 0-49% positive assessments 2
Prev.(%) PR Adj. PR 95% Cl Prev.(%) PR Adj. PR 95% CI
Gender
(N =25533) Female 63.8 | | 14.9 | |
Male 65.1 1.02 0.98 0.96 — 1.00 13.0 0.87 0.93 0.86 — 1.00
Age (years)
(N =25533) 18-24 52.3 | | 16.4 | |
25-29 54.3 1.04 1.03 0.96 - 1.10 16.6 1.03 1.03 0.87-1.22
30-34 57.6 1.10 .10 1.04-1.18 16.7 1.00 0.99 0.86—1.15
35-39 58.8 1.12 .15 1.08-1.22 17.0 1.01 0.96 0.82-1.13
40-44 60.1 1.15 1.20 1.13-1.29 17.3 1.00 0.93 0.80 - 1.09
45-49 61.2 1.17 1.23 1.15-1.32 16.1 0.90 0.83 0.70-0.98
50-54 65.2 1.25 1.33 1.25-1.42 14.2 0.88 0.71 0.60-0.85
55-59 67.6 1.29 1.39 1.30-1.48 13.0 0.74 0.64 0.54-0.77
60-64 70.2 1.34 1.43 1.35-1.53 11.8 0.67 0.58 0.48-0.70
65-69 76.8 1.47 1.57 1.47 - 1.67 9.4 0.58 0.47 0.38-0.58
70-74 76.7 1.46 1.57 1.47 - 1.67 10.5 0.53 0.52 0.43-0.63
75-79 73.6 1.41 1.52 1.43-1.63 1.2 0.51 0.55 0.44-0.67
80+ 728 1.39 1.50 1.40-1.61 10.4 0.57 0.49 0.39-0.62
Further education (years)
(N =24364) None 66.3 13 13 13.3 | I
Less than 2 64.5 0.94 1.01 0.97 - 1.05 14.8 1.12 1.05 0.92-1.19
24 63.8 0.86 0.99 0.96 - 1.02 14.6 1.10 1.07 0.98-1.17
5 or more 622 0.73 0.96 0.93 - 1.00 147 1.10 111 0.99 - 1.25
Undergoing education or other
66.0 0.91 1.06 1.oI-1.10 12.4 0.94 091 0.76 - 1.08
Frequency of attendance (times per year)
(N =25533) 0-1 60.7 | | 16.4 | |
2-3 61.9 1.02 1.04 1.00 - 1.07 15.7 0.95 091 0.82-1.01
4-5 64.6 1.06 1.08 1.04-1.11 14.1 0.86 0.79 0.71 - 0.88
67 65.1 1.07 .10 1.05-1.14 14.1 0.86 0.74 0.66 —0.84
8-9 67.5 111 .14 1.09-1.19 13.0 0.79 0.67 0.58-0.77
10+ 68.2 1.12 .18 1.14-1.23 11.4 0.69 0.53 0.46-0.61
Duration of listing (years)
(N = 16985) Less than | 63.2 I [ 16.5 | [
1-2 64.6 1.02 1.00 0.95-1.05 13.6 0.82 0.89 0.75 - 1.05
3-7 64.6 1.02 0.98 0.94-1.02 13.7 0.83 0.92 0.80 - 1.07
8-12 65.5 1.04 0.97 0.92-1.02 13.4 0.8/ 0.93 0.80 - 1.08
13+ 68.3 1.08 1.00 0.95-1.05 1.9 0.72 0.85 0.73-0.99
Self-rated health
(N =25533) Excellent 67.6 | [ 12.0 | I
Very good 64.5 0.95 0.92 0.89 - 0.94 12.5 1.04 1.14 1.0l -1.29
Good 65.0 0.96 0.83 0.8/ -0.86 14.6 1.22 1.66 1.46 — 1.87
Fair 61.4 0.91 0.74 0.72-0.77 17.2 1.44 2.29 2.0l -262
Poor 582 0.86 0.69 0.65-0.74 18.6 1.56 2.66 221 -320
Chronic condition
(N =25170) No 62.3 | 13 14.8 | I
Yes-KRTC 70.6 1.13 1.06 1.03-1.09 12.2 0.83 0.89 0.81-0.99
Yes-other or multiple 63.9 1.03 1.04 1.01 - 1.06 14.7 0.99 0.89 0.82-0.96
Chronic condition
(N=17192) None 62.3 I 13 14.8 | I
K — Cardiovascular 72.1 1.16 1.05 1.01 - 1.09 10.7 0.73 0.85 0.73 - 1.00
R — Respiratory 66.5 1.07 1.06 1ol =111 14.9 1.0l 0.99 0.85-1.15
T — Endocrine 69.8 1.12 1.04 1.00 - 1.09 13.7 0.93 1.01 0.85-1.20
C — Cancer 717 1.25 1.20 1.12-1.28 6.6 0.44 0.46 0.29-0.73

Prevalence ratio (PR) for 100% positive assessments and for 0—49% positive assessments associated with different patient characteristics. Crude PRs are adjusted for clustering of patients.
Adjusted PRs are adjusted for patients' gender, age, frequency of attending a GP, self-rated health and clustering of frequency patients. Numbers in italics are used to indicate statistical
significance.

! Patients who marked 100% of the answered questions in one of the two most positive answering categories.

2 Patients who marked less than 50% (0—49%) of the answered questions in one of the two most positive answering categories.

3 Poisson regression with robust variance
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Table 3: Dimension 2: Crude and adjusted associations between patient characteristics and patients' evaluation of aspects of the
medical care.

100% positive assessments ! 0-49% positive assessments 2
Prev.(%) PR Adj. PR 95% ClI Prev.(%) PR Adj. PR 95% ClI
Gender
(N =25377) Female 61.2 | 13 19.4 | |
Male 61.2 1.00 0.95 0.93-0.97 19.2 0.99 1.06 1.00-1.13
Age (years)
(N =25377) 18-24 47.8 | 13 26.2 | |
25-29 52.3 1.09 1.07 0.99-I.16 232 1.03 0.92 0.82 - 1.04
30-34 56.8 1.19 1.18 1.10-1.26 21.6 1.00 0.84 0.75-0.93
35-39 56.3 1.18 1.20 1.13-1.29 21.8 1.01 0.79 0.7/ -0.88
40-44 577 1.21 1.29 1.19-1.38 20.9 1.00 0.71 0.63-0.79
45-49 57.5 1.20 1.31 1.22-1.41 219 0.90 0.70 0.62-0.78
50-54 6l.1 1.28 1.44 1.33-1.55 19.0 0.88 0.57 0.50-0.65
55-59 64.5 1.35 1.55 1.43 - 1.66 17.9 0.74 0.52 0.46 - 0.60
60-64 67.1 1.40 1.61 1.50-1.73 15.6 0.67 0.45 0.40-0.52
65-69 73.0 1.53 1.76 1.64—1.88 13.1 0.58 0.38 0.33-0.45
70-74 714 1.49 1.73 1.61—1.86 14.9 0.53 0.43 0.38-0.50
75-79 70.1 1.47 1.73 1.61—1.85 14.8 0.51 0.42 0.36 -0.48
80+ 69.8 1.46 1.73 1.60 — 1.87 15.6 0.57 0.42 0.36 - 0.50
Further education (years)
(N = 24220) None 60.2 | 13 19.6 | |
Less than 2 60.4 1.01 1.03 0.99 - 1.07 20.8 1.06 1.04 0.94-1.16
24 61.5 0.91 1.02 0.99 — 1.05 19.1 0.97 1.02 0.95-1.10
5 or more 61.2 0.80 1.00 0.97 - 1.04 18.8 0.96 1.03 093-1.14
Undergoing education or other 61.4 0.90 1.07 1.02-1.12 17.3 0.88 0.85 0.74-0.97
Frequency of attendance (times per year)
(N =25377) 0-1 64.2 | 13 19.0 | |
2-3 60.9 0.95 0.98 0.95-1.01 19.2 1.01 0.96 0.88 — 1.05
4-5 61.9 0.96 1.0l 0.98 — 1.05 19.3 1.02 0.92 0.84 - 1.01
67 60.0 0.94 1.0l 0.98 - 1.06 19.3 1.02 0.85 0.77-0.94
8-9 60.6 0.94 1.04 1.00 - 1.09 19.5 1.03 0.82 0.73-0.92
10+ 60.1 0.94 1.09 1.04-1.14 19.8 1.04 0.74 0.67-0.83
Duration of listing (years)
(N = 16880) Less than | 60.5 1 13 20.3 | |
1-2 62.7 1.04 1.0l 0.96 — 1.07 18.4 0.91 0.99 0.86—1.12
3-7 61.2 1.01 0.96 091 -1.01 19.0 0.93 1.05 0.93-1.18
8-12 62.4 1.03 0.96 0.90 — 1.01 19.1 0.94 1.1 0.98 - 1.27
13+ 65.8 1.09 1.00 0.94 - 1.06 16.0 0.79 0.94 0.83 - 1.08
Self-rated health
(N =25377) Excellent 718 1 13 13.4 | |
Very good 64.8 0.90 0.86 0.83-0.89 15.7 1.17 1.27 1.14-1.43
Good 6l.1 0.85 0.72 0.70-0.75 19.2 1.43 1.90 1.69-2.13
Fair 524 0.73 0.59 0.56-061 26.5 1.97 2.94 2.60-331
Poor 48.2 0.67 0.53 0.49-0.58 30.2 2.25 3.43 2.96 - 3.97
Chronic condition
(N =25017) No 64.6 | 13 18.6 | |
Yes-KRTC 67.9 1.10 1.09 1.06 - 1.12 15.9 0.86 0.84 0.77-0.92
Yes-other or multiple 57.1 0.93 1.0l 0.98 - 1.04 222 1.19 0.96 0.90 - 1.02
Chronic condition
(N =17058) 61.6 | 13 18.6 | |
K — Cardiovascular 70.6 1.15 1.12 1.08-1.16 13.7 0.73 0.76 0.67-0.87
R — Respiratory 60.6 0.98 1.05 0.99-1.10 19.4 1.04 0.90 0.79 — 1.04
T — Endocrine 68.2 111 111 1.06 - 1.16 17.9 0.96 0.94 0.81 —1.08
C — Cancer 752 1.22 1.28 1.19-1.37 1.7 0.63 0.55 0.39-0.77

Prevalence ratio (PR) for 100% positive assessments and for 0—49% positive assessments associated with different patient characteristics. Crude PRs are adjusted for clustering of patients.
Adjusted PRs are adjusted for patients' gender, age, frequency of attending a GP, self -rated health and clustering of frequency patients. Numbers in italics are used to indicate statistical
significance.

! Patients who marked 100% of the answered questions in one of the two most positive answering categories.

2 Patients who marked less than 50% (0—49%) of the answered questions in one of the two most positive answering categories.

3 Poisson regression with robust variance
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Table 4: Dimension 3: Crude and adjusted associations between patient characteristics and patients' evaluation of aspects of the
information and support.

100% positive assessments ! 0-49% positive assessments 2
Prev.(%) PR Adj. PR 95% ClI Prev.(%) PR Adj. PR 95% ClI
Gender
(N =25154) Female 64.5 | 13 19.7 | |
Male 64.4 1.00 0.95 0.93-0.97 19.1 0.97 1.05 0.99 - I.11
Age (years)
(N =25154) 18-24 524 | 13 25.0 | |
25-29 55.5 1.06 1.04 0.97 - 1.12 237 1.03 0.96 0.84-1.10
30-34 57.8 1.10 1.10 1.03-1.18 229 1.00 0.90 0.79-1.02
35-39 60.2 1.15 1.18 1.11-1.26 225 1.01 0.84 0.74 - 0.94
4044 61.0 1.16 1.23 1.15-1.32 226 1.00 0.79 0.70 - 0.90
45-49 62.1 1.19 1.28 1.19-1.37 21.1 0.90 0.71 0.61 - 081
50-54 63.9 1.22 1.34 1.26 - 1.43 18.8 0.88 0.61 0.53-0.70
55-59 68.8 1.31 1.47 1.37-1.57 17.2 0.74 0.54 0.47 - 0.63
60-64 70.9 1.35 1.52 1.42 - 1.62 16.2 0.67 0.51 0.44-0.59
65-69 75.1 1.43 1.61 1.50-1.72 13.1 0.58 0.41 0.35-0.49
70-74 75.6 1.44 1.62 1.52-1.73 14.4 0.53 0.46 0.39-0.54
75-79 71.7 1.37 1.56 1.45 - 1.67 15.1 0.51 0.47 0.40-0.56
80+ 737 1.41 .61 1.50-1.72 14.2 0.57 0.43 0.36-05]
Further education (years)
(N = 24003) None 65.9 | 13 19.1 | |
Less than 2 65.1 0.95 1.02 0.98 — 1.06 20.6 1.08 1.03 092 - I.15
24 64.1 0.85 0.99 0.96 — 1.01 19.5 1.02 1.01 0.93 - 1.08
5 or more 63.5 0.73 0.97 0.94 - 1.01 19.4 1.0l 1.01 0.92 - I.11
Undergoing education or other 63.9 0.84 1.02 0.97 - 1.07 18.7 0.97 091 0.79 - 1.06
Frequency of attendance (times per year)
(N =25154) 0-1 63.9 | 13 225 | I
2-3 63.1 0.99 1.01 0.98 — 1.05 20.8 0.93 0.89 081 -0.98
4-5 63.8 1.00 1.03 1.00 — 1.07 18.9 0.84 0.79 0.71 - 0.86
6-7 65.7 1.03 1.09 1.05-1.13 19.4 0.86 0.75 0.68-0.83
8-9 66.0 1.03 111 1.06 - 1.16 18.5 0.82 0.70 0.62-0.79
10+ 66.6 1.04 1.17 1.12-1.22 16.5 0.73 0.57 051 -063
Duration of listing (years)
(N = 16745) Less than | 63.9 | 13 20.2 | |
1-2 65.4 1.02 0.99 0.94 - 1.05 18.8 0.93 1.01 0.88-1.17
3-7 65.0 1.02 0.97 0.92 - 1.01 18.5 091 1.02 090-1I.16
8-12 66.0 1.03 0.96 0.91 - 1.01 18.2 0.90 1.05 091 —1.21
13+ 68.2 1.07 0.98 0.93-1.03 17.0 0.84 1.01 0.88—1.16
Self-rated health
(N =25154) Excellent 712 | 13 15.7 | |
Very good 66.9 0.94 0.89 0.87 - 0.92 17.2 1.10 1.21 1.09 - 1.35
Good 64.5 0.91 0.77 0.75-0.80 19.7 1.26 1.72 1.55-1.91
Fair 58.8 0.83 0.66 0.63 - 0.68 234 1.50 2.38 2.12-2.68
Poor 55.8 0.78 0.62 0.58 - 0.66 26.5 1.69 2.82 2.42-3.29
Chronic condition
(N = 24795) No 63.7 | 13 20.2 | |
Yes-KRTC 70.9 111 1.07 1.05-1.10 15.5 0.77 0.82 0.75-0.89
Yes-other or multiple 62.1 0.98 1.02 0.99 — 1.04 20.6 1.02 0.90 0.85-0.97
Chronic condition
(N = 16860) None 63.7 | 13 20.2 | |
K — Cardiovascular 73.0 1.15 1.09 1.05-1.13 14.3 0.71 0.80 0.71 -091
R — Respiratory 65.5 1.03 1.06 1.01 =111 19.5 0.97 091 0.79 - 1.04
T — Endocrine 70.7 111 1.08 1.03-1.13 15.0 0.74 0.79 0.68 -0.92
C — Cancer 76.8 1.21 1.21 1.13-1.31 (N 0.55 0.53 0.37-0.75

Prevalence ratio (PR) for 100% positive assessments and for 0-49% positive assessments associated with different patient characteristics. Crude PRs are adjusted for clustering of patients.
Adjusted PRs are adjusted for patients' gender, age, frequency of attending a GP, self -rated health and clustering of frequency patients. Numbers in italics are used to indicate statistical
significance.
! Patients who marked 100% of the answered questions in one of the two most positive answering categories.
iPatients who marked less than 50% (0—49%) of the answered questions in one of the two most positive answering categories.
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Table 5: Dimension 4: Crude and adjusted associations between patient characteristics and patients' evaluation of aspects of the
organisation of care.

100% positive assessments ! 0-49% positive assessments 2
Prev.(%) PR Adj. PR 95% ClI Prev.(%) PR Adj. PR 95% ClI
Gender
(N =24154) Female 64.5 | 13 234 | |
Male 68.3 1.06 1.0l 0.99 - 1.03 19.4 0.83 0.91 0.85-0.96
Age (years)
(N =24154) 18-24 58.4 | 13 28.1 | |
25-29 55.8 0.96 0.95 0.89 - 1.01 289 1.03 1.04 0.93-1.17
30-34 58.6 1.00 1.00 0.95-1.07 27.0 1.00 0.94 0.84 - 1.05
35-39 60.0 1.03 1.05 0.99 - I.11 252 1.01 0.85 0.76 - 0.95
40-44 62.0 1.06 111 1.04-1.18 24.3 1.00 0.78 0.69 - 0.89
45-49 61.8 1.06 1.12 1.05-1.19 253 0.90 0.80 0.70-091
50-54 65.5 1.12 1.20 1.13-1.28 222 0.88 0.68 0.60-0.78
55-59 68.7 1.18 1.27 1.20-1.35 20.3 0.74 0.62 0.55-0.70
60-64 71.6 1.23 1.33 1.25-1.41 18.0 0.67 0.55 0.48 - 0.64
65-69 76.3 1.31 1.42 1.34-1.50 14.9 0.58 0.46 0.39-053
70-74 777 1.33 1.44 1.36-1.53 14.9 0.53 0.46 0.39-0.55
75-79 76.1 1.30 1.43 1.34-1.52 14.5 0.51 0.44 0.37-052
80+ 76.5 1.31 1.44 1.36 - 1.54 16.3 0.57 0.48 0.41 - 057
Further education (years)
(N =23058) None 68.5 | | 20.4 | |
Less than 2 65.1 0.96 1.00 0.96 — 1.03 222 1.09 1.00 0.90 - I.11
24 64.6 0.84 0.97 0.95 - 1.00 22.8 1.12 1.07 0.99-I.15
5 or more 64.8 0.79 0.98 0.95-1.01 23.0 1.13 111 1.00 - 1.22
Undergoing education or other 67.8 0.85 1.05 1.0l -1.10 20.5 1.00 0.94 0.8l - 1.08
Frequency of attendance (times per year)
(N =24154) 0-1 66.1 | 13 243 | |
2-3 64.3 0.97 0.99 0.96 — 1.03 24.4 1.00 0.96 0.88 — 1.05
4-5 65.1 0.98 1.0l 0.97 - 1.04 22.5 0.93 0.87 0.80 - 0.95
67 65.7 0.99 1.04 1.00 - 1.08 21.2 0.87 0.78 0.70-0.86
8-9 68.0 1.03 1.08 1.03-1.13 19.4 0.80 0.70 0.62-0.80
10+ 68.2 1.03 1.12 1.08-1.17 18.7 0.77 0.63 0.57-0.69
Duration of listing (years)
(N =16168) Less than | 65.6 1 13 25.8 | |
1-2 64.8 0.99 0.97 0.92-1.02 23.8 0.92 0.97 0.86—1.10
3-7 65.6 1.00 0.96 0.92-1.01 219 0.85 0.92 0.82-1.04
8-12 68.1 1.04 0.98 0.93-1.03 20.2 0.78 0.89 0.78 — 1.01
13+ 707 1.08 1.00 0.95 - 1.05 17.5 0.68 0.79 0.69 - 0.90
Self-rated health
(N =24154) Excellent 70.0 1 13 19.6 | |
Very good 67.1 0.96 0.92 0.89 - 0.95 21.2 1.08 1.18 1.07 - 1.30
Good 66.3 0.95 0.82 0.79-0.84 21.8 .11 1.51 1.37—-1.65
Fair 6l.1 0.87 0.71 0.69-0.74 253 1.29 2.02 1.82-2.24
Poor 60.8 0.87 0.70 0.65-0.74 25.1 1.28 2.11 1.82-2.44
Chronic condition
(N =23810) No 64.9 | 13 234 | |
Yes-KRTC 712 1.10 1.03 1.0l - 1.06 17.9 0.77 0.88 0.81 - 0.96
Yes-other or multiple 63.8 0.98 1.00 0.98 - 1.03 22.7 0.97 0.93 0.88 - 1.00
Chronic condition
(N = 16049) None 64.9 | 13 23.4 | |
K — Cardiovascular 66.3 1.14 1.05 1.0l - 1.09 19.8 0.68 0.85 0.76 - 0.96
R — Respiratory 738 1.02 1.02 0.97 - 1.07 16.0 0.95 0.96 0.85-1.09
T — Endocrine 66.2 1.09 1.03 0.99 - 1.08 22.1 0.81 0.92 0.80 - 1.07
C — Cancer 70.5 1.16 1.12 1.04-1.21 18.8 0.56 0.62 0.46 - 0.84

Prevalence ratio (PR) for 100% positive assessments and for 0—49% positive assessments associated with different patient characteristics. Crude PRs are adjusted for clustering of patients.
Adjusted PRs are adjusted for patients' gender, age, frequency of attending a GP, self-rated health and clustering of patients. Numbers in italics are used to indicate statistical significance.

! Patients who marked 100% of the answered questions in one of the two most positive answering categories.

2 Patients who marked less than 50% (0—49%) of the answered questions in one of the two most positive answering categories.

3 Poisson regression with robust variance
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Table 6: Dimension 5: Crude and adjusted associations between patient characteristics and patients' evaluation of aspects of the
accessibility.

100% positive assessments ! 0-49% positive assessments 2
Prev.(%) PR Adj. PR 95% CI Prev.(%) PR Adj.PR 95% CI
Gender
(N = 25560) Female 29.1 | | 34.0 | |
Male 323 .11 0.97 0.93-1.02 30.7 0.90 0.99 0.94-1.03
Age (years)
(N = 25560) 18-24 17.8 | | 39.5 | |
25-29 19.7 111 1.09 0.94-1.26 40.7 1.03 1.04 0.96 - 1.13
30-34 21.0 1.18 1.19 1.03-1.37 39.4 1.00 0.98 0.90 - 1.07
35-39 21.5 1.21 1.25 1.09 — 1.44 40.0 1.01 0.97 0.89 — 1.06
40-44 23.6 1.32 1.42 1.23 - 1.64 39.5 1.00 0.93 0.85-1.02
45-49 26.5 1.49 1.62 1.41 - 1.87 357 0.90 0.83 0.76 - 091
50-54 27.9 1.57 1.75 1.52-2.01 35.0 0.88 0.80 0.73-0.88
55-59 343 1.92 2.17 1.90 — 2.48 294 0.74 0.67 0.61-0.75
60-64 385 2.16 2.44 2.12-2.80 26.5 0.67 0.60 0.54-0.67
65-69 42.6 2.39 2.72 2.37-3.12 229 0.58 0.53 0.46 - 0.59
70-74 46.7 2.62 2.99 2.61 -3.42 208 0.53 0.48 0.42 - 0.54
75-79 46.5 261 297 2.60 -3.39 20.2 0.51 0.46 0.40-0.53
80+ 45.7 2.56 2.96 2.57-341 224 0.57 0.51 0.45-0.57
Further education (years)
(N =24385) None 326 | | 31.7 | |
Less than 2 30.6 0.90 1.08 0.99-1.16 34.7 1.09 1.00 0.93 - 1.08
2-4 286 0.76 1.00 0.95 - 1.06 34.1 1.08 0.98 0.93-1.03
5 or more 29.3 0.66 1.02 0.94-1.10 32.1 1.01 0.93 0.86 — 1.01
Undergoing education or other 322 0.80 1.16 1.06 —1.27 28.8 0.91 0.83 0.75-091
Frequency of attendance (times per year)
(N =25560) 0-1 283 | | 359 | |
2-3 26.9 0.95 0.99 0.92 - 1.07 37.0 1.03 1.00 0.94 - 1.06
4-5 29.8 1.05 1.06 098 - 1.14 335 0.93 0.92 0.86 - 0.98
67 31.4 111 1.14 1.04—-1.24 30.0 0.84 0.8/ 0.75-0.87
89 339 1.20 1.21 I.11—1.33 285 0.79 0.77 0.70 - 0.84
10+ 353 1.25 1.30 1.20 - 1.42 268 0.75 0.69 0.64-0.75
Duration of listing (years)
(N = 17001) Less than | 246 | | 36.8 | I
1-2 25.9 1.05 0.99 0.87-1.12 36.1 0.98 1.03 0.94-1.12
3-7 27.2 111 1.00 0.89-1.12 347 0.94 1.01 0.93 - 1.09
8-12 31.8 1.29 1.12 0.98 - 1.28 31.6 0.86 0.95 0.86 — 1.05
13+ 38.0 1.55 1.29 1.13—1.48 26.5 0.72 0.82 0.73-0.92
Self-rated health
(N = 25560) Excellent 30.6 | | 30.1 | 1
Very good 286 0.93 0.83 0.78 - 0.89 33.6 111 1.19 1.11-1.28
Good 30.6 1.00 0.68 0.64-0.73 334 111 1.44 1.34-1.54
Fair 30.7 1.00 0.60 0.55-0.65 333 111 1.64 1.51-1.78
Poor 33.0 1.08 0.62 0.56 - 0.70 292 0.97 1.49 1.31-1.69
Chronic condition
(N =25197) No 27.6 | | 352 | |
Yes-KRTC 36.6 1.33 1.04 0.98-1.10 279 0.79 0.97 091 -1.03
Yes-other or multiple 30.5 1.10 1.01 0.96 — 1.06 32.1 0.91 0.95 0.91 - 1.00
Chronic condition
(N = 17208) None 27.6 | | 352 | |
K — Cardiovascular 377 1.37 1.01 0.94-1.09 26.1 0.74 0.96 0.86 — 1.06
R — Respiratory 323 1.17 1.04 0.95-1.15 31.8 0.90 0.99 0.90 - 1.09
T — Endocrine 37.0 1.34 1.08 0.99-1.17 289 0.82 0.98 0.88 - 1.09
C — Cancer 427 1.55 1.15 1.0l -1.32 223 0.63 0.78 0.61 -0.98

Prevalence ratio (PR) for 100% positive assessments and for 0—49% positive assessments associated with different patient characteristics. Crude PRs are adjusted for clustering of patients.
Adjusted PRs are adjusted for patients' gender, age, frequency of attending a GP, self-rated health and clustering of patients. Numbers in italics are used to indicate statistical significance.

! Patients who marked 100% of the answered questions in one of the two most positive answering categories.

2 Patients who marked less than 50% (0—49%) of the answered questions in one of the two most positive answering categories.

3 Poisson regression with robust variance
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have affected indications of frequency of attendance and
duration of listing with the GP. Such information bias
may be differentiated which would tend to overestimate
the magnitude, but not the direction of the associations
found [24].

We learned from our pilot-study that many patients did
not understand the expression "chronic illness", so we
added "or a serious disease lasting more than three
months". This probably enhanced the sensitivity of the
question but lowered its specificity, resulting in overrepre-
sentation of more trivial conditions. In order to be able to
compare evaluations by patients with a genuine chronic
disease with that of those with no chronic conditions, we
divided the respondents into three groups: those report-
ing no chronic condition, those reporting a cardiovascu-
lar, respiratory, endocrine or cancer diagnosis (ICPC-2-
categories K, R and T and the ad hoc category C), and
those reporting other or multiple diagnoses. This may
have resulted in the exclusion of some very ill patients
with for instance cardiovascular disease in addition to dia-
betes thus tending to underestimate the significance of
suffering from a chronic condition.

This study enjoyed a very high statistical power with over
27,000 cases included. We were therefore able to detect
quite small, statistically significant associations. Some sta-
tistically significant associations were so small that their
clinical relevance could be questioned. However, the con-
siderable power of our analyses is accompanied by an
almost negligent risk of overlooking associations (type II-
e1ToT).

While some earlier studies have presented diverging
results on the association between patient gender and
assessment [6,13,28], we found only small and inconsist-
ent associations, which is in concordance with a meta-
analysis performed by Hall et al. [11]. This finding may be
rooted in the absence of any gender influence on the way
patients experience health care or in the GPs' possible
intuitive adjustment of their care to the different needs of
different patients [9].

The adjusted analyses showed a strong positive associa-
tion between patient age and assessment level, which is
also a consistent finding in other studies [6,11]. This asso-
ciation may be rooted not only in the long-standing rela-
tionship with their GP and a higher age-related morbidity,
but also in a more realistic view on health, health care
expectancies and doctors' skills due to the patients' life
experience. The finding may also be due to a general pos-
itivity of — some may say more mellow way of judging by
- older people [29]. However, we could also be facing to
a cohort-effect which, though, is less probable considering
the linearity of the association.

http://www.biomedcentral.com/1472-6963/8/178

Crude analysis showed an expected negative association
between educational level and assessment scores, which is
in concordance with earlier findings [11]. In our study,
however, the association was eliminated after adjustment
except for the heterogenous group of patients undergoing
education and patients who were unable to report the
length of their education, which indicates that the associ-
ation may have been confounded by other characteristics.
This difference may be due to the use of different methods
for measuring educational level, but it may also reflect
that associations found in one cultural setting may not
necessarily be valid in another.

Frequency of attendance is a multifaceted variable. For
example, we do not know if a high number of encounters
is the result of the patient's or the GP's initiative (ex. half-
yearly control-appointments for chronic disease). Still, it
is an indicator of the intensity of the doctor-patient rela-
tionship, just as the duration of listing with the GP is an
indicator of the relational continuity between the GP and
his patient [30]. Patients' age, time on the GP's list, fre-
quency of attendance and health are closely intercon-
nected. Our adjusted PRs therefore capture a more "clean"
effect on the assessment of being listed for years with the
same GP and of the frequency of attending the GP. Adjust-
ment of the latter for health ensured that the positive
assessment was not an expression of the ill patient relying
on the quality of the GP care [28].

Continuity is one of the core qualities of the doctor-
patient-relationship in a health care system where the GP
is the patient's primary contact with the health care system
[31]. The possible migration of dissatisfied patients from
the GPs' lists favours a positive association between
assessment and time on the GPs list. However, unlike
Hjortdahl and Laerum [32] we found no association with
the duration of the relationship but a positive association
with the intensity. This may indicate that the positive
association between continuity and assessment demon-
strated in earlier studies [10,33,34] may be correlated with
other characteristics which we adjusted for in the present
study.

We found diverging results regarding the association
between health and assessment of the care depending on
whether we looked at self rated health or diagnosed
chronic illness. In a paper by Rahmqvist [14] this was very
well illustrated. The health indicator used in this study
was a mix of self and physician ratings and the study
found no association between the patients' health and
their rating of the care. Hall et al. [35] also used a mixed
health indicator with a seeming emphasis on self rated
health indicators and found that poor health was associ-
ated with dissatisfaction.

Page 10 of 13

(page number not for citation purposes)



BMC Health Services Research 2008, 8:178

Both Hall et al. [36,37] and Wensing et al. [38] found an
association between less positive assessments and poor
self-rated health. We also found this strong negative asso-
ciation between self-rated health and assessment after
adjusting for confounders, but we also found that patients
who reported a chronic condition assessed more posi-
tively in all dimensions except accessibility with patients
suffering from cardiovascular, respiratory, endocrine and
cancer diseases giving the most positive assessments. This
is an assessment paradox because GPs received more neg-
ative assessments from patients with a poor self-rated
health, but more positive assessments from patients with
chronic illness. This was also found by Zapka et al. [39].
This may be due to our adjusting for self-rated health
which may be somewhat risky when dealing with chronic
illness. On the other hand, a possible explanation may be
that the GPs were more capable at handling patients with
exact diagnoses and maybe even capable of improving
their self-rated health, than at handling patients who rated
their health as poor did not fit into a specific disease cate-
gory — e.g. patients with somatization disorders [40]. We
may have been demonstrating an effect of the clinical rec-
ommendations on the handling of different chronic dis-
eases that have been implemented in Danish general
practice through the past few years. All in all, these results
illustrates how the use of different health indicators may
affect the association between health and assessment and
that it is crucial to specify how health is measured when-
ever this parameter is being used.

We only included a limited number of patient variables.
Inclusion of more and specific variables reflecting psycho-
socio-cultural aspects might have added value to the
study; in particular, it might have helped explain the
oppositely directed associations between self-rated health,
chronic conditions and assessments.

If patients' demands, expectations and experience, which
are determinants of satisfaction in most models [6,7],
were always in balance we would probably see no assess-
ment variation between patients with different character-
istics. But, as we have demonstrated, assessments do vary
with patient characteristics. In this paper we chose to pub-
lish the crude as well as the adjusted results of the analyses
of possible associations between patient characteristics
and evaluations. This kind of results serves to point out
possible quality deficits in general, and to serve this pur-
pose the results need to be adjusted for possible con-
founders. However, our study offers no possibility for
deciding whether the source for evaluation differences
between groups of patients is embedded with the patient
or with the care and hence with the GP.

Whether or not the results from patient evaluations of care
providers should be adjusted for uneven distribution of

http://www.biomedcentral.com/1472-6963/8/178

patient characteristics also depends on the purpose for
which they are produced. Adjustment for patient differ-
ences may produce a more fair comparison between GPs,
and when patient evaluations are used for accreditation
purposes it may also seem fair to adjust for differences in
the evaluated GPs' patient populations. Yet, adjustment
may also blur the assessment of GPs' ability to meet the
needs of the populations actually served [9,11] and thus
render quality improvement at a GP level difficult.

Conclusion

In a setting with a comprehensive list system and gate-
keeping, we performed a patient evaluation study using a
validated international questionnaire among voluntarily
participating GPs and a large number of patients, thus
producing results with high statistical precision. After
adjusting for patients' gender, age, frequency of attending
a GP and self-rated health we confirmed findings from
earlier studies that there is a positive association between
patients' age and frequency of attendance and their assess-
ment of their GP and a weak and inconsistent association
with patients' gender. We also showed that patients
reporting a chronic condition were more positive in their
assessment of the GP than patients without a chronic con-
dition, whereas in the same population assessing the same
aspects of practice, the assessments turned out less posi-
tive with decreasing self-rated health. We were not able to
demonstrate associations with patients' level of education
or the time the patients had been listed with the GP.

In this study we demonstrated statistically significant but
yet minor associations between patients' characteristics
and their assessment of the GP. Some of the variation may
also be associated with GP and practice characteristics as
we have demonstrated in a related already published
paper [41]. The results from this study may lead to further
investigations into the causes behind the found associa-
tions and to improving activities in case they are due to
quality deficits. We will leave it to the relevant parties to
discuss and decide whether or not they should be used for
standardising future quality assessments for comparison
purposes.
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