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ABSTRACT

Objective To explore whether responses to questions in

surveys of patients that purport to assess the

performance of general practices or doctors reflect

differences between practices, doctors, or the patients

themselves.

Design Secondary analysis of data from a study of access

to general practice, combining data from a survey of

patientswith information about practice organisation and

doctors consulted, and using multilevel modelling at

practice, doctor, and patient level.

Setting Nine primary care trusts in England.

Participants 4573 patients who consulted 150 different

doctors in 27 practices.

Main outcome measures Overall satisfaction; experience

of wait for an appointment; reported access to care;

satisfaction with communication skills.

Results The experience based measure of wait for an

appointment was more discriminating between practices

(practice level accounted for 20.2% (95% confidence

interval 9.1% to 31.3%) of variance) than was the overall

satisfaction measure (practice level accounted for 4.6%

(1.6% to 7.6%) of variance). Only 6.3% (3.8% to 8.9%) of

the variance in the doctors’ communication skills

measure was due to differences between doctors; 92.4%

(88.5% to 96.4%) of the variance occurred at the level of

the patient (including differences between patients’

perceptions and random variation). At least 79% of the

variance on all measures occurred at the level of the

patient, and patients’ age, sex, ethnicity, and housing and

employment status explained some of this variation.

However, adjustment for patients’ characteristics made

very little difference to practices’ scores or the ranking of

individual practices.

Conclusions Analyses of surveys of patients should take

account of the hierarchical nature of the data by using

multilevel models. Measures related to patients’

experience discriminate more effectively between

practices than do measures of general satisfaction.

Surveys of patients’ satisfaction fail to distinguish

effectively between individual doctors because most of

the variation in doctors’ reported performance is due to

differences between patients and random error rather

than differences between doctors. Although patients’

reports of satisfaction and experience are systematically

related to patients’ characteristics such as age and sex,

the effect of adjusting practices’ scores for the

characteristics of their patients is small.

INTRODUCTION

Surveys of patients are increasingly used inter-
nationally as an indicator of the performance of health
systems. In some countries, the results of surveys are
used within “pay for performance” schemes.1 2 Under
the national quality and outcomes framework, general
practices in the United Kingdom receive some of their
income according to the results of a national survey of
patients’ experiences.3

Being sure that patients’ responses in surveys act as a
reliable indicator of performance is therefore impor-
tant. Patients can describe high levels of satisfaction at
the same time as describing experiences that are
suboptimal,4 andpatients’ subjective satisfactionvaries
systematically with certain characteristics such as the
age, sex, and ethnicity of the patient.5-7 Whether this
is because of differences in expectation, differences in
the service provided to patients with different charac-
teristics, or differences in the way patients report their
experiences is unclear.8

In response to these problems, a recent trend has
favoured questions about patients’ experiences
(box 1).4 This is based on the assumption that reported
experience should be less influenced by subjective
expectation than is reported satisfaction. However,
whether reports of patients’ experiences are also sys-
tematically associated with sociodemographic charac-
teristics is not clear.9

An ideal measure of patients’ experiences for use in
general practice should show variation between high
performing and low performing practices, with less
variation between patients within practices than
would be anticipated for questions about satisfaction.
Conversely, if a measure shows little variation by prac-
tice this would imply that the measure is an unreliable
indicator of practices’ performance.
Many surveys of patients include questions about

individual doctors as well as questions about practices’
organisation. In theory, if these questions are reliable,
scores obtained from questions about doctors’ perfor-
mance should show considerable variation between
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different doctors, with “good” doctors getting consis-
tently high scores from patients and “poor” doctors
getting consistently low scores. However, patients’
reports about doctors may reflect their satisfaction
with their practice, or vice versa, as well as reflecting
the patient’s own characteristics. In other words, if
patients think their practice is good they may tend to
say that the doctor is good, in a form of the “halo
effect.”10 Alternatively, if patients are dissatisfied with
aspects of the practice’s performance theymay express
less satisfactionwith their doctor. These considerations
about whether variation in patients’ responses reflect
practices’ or doctors’ performance are important,
because findings from satisfaction surveys are increas-
ingly used in the appraisal and revalidation of indivi-
dual doctors.11

Surveys of patients who have recently attended an
appointment generate data that have a hierarchical or
multilevel structure. Patients are “nested” within doc-
tors, who are “nested”within practices. Analysis of this
type of data should therefore use multilevel modelling
approaches that take appropriate account of this clus-
tered nature of the data and enable exploration of the
sources of variation at each level.12 In the context of
this study, this is important because different doctors
and practices are likely to attract patients with particu-
lar characteristics.
The aim of this study was to use a multilevel model-

ling approach to simultaneously explore the extent to
which factors at the level of the practice, the doctor,
and the patient determine measures of patients’ satis-
faction and experience that purport to reflect the per-
formance of individual doctors or practices. The key
hypotheses were that more variation in practices’ out-
comes would occur at practice level than at doctor
level, that more variation in outcomes intended to
measure the performance of individual doctors would
occur at doctor level than at practice level, and that less
variation would exist at the level of the patient in
responses to questions based on patients’ experience
than for patients’ satisfaction.
In addition, we used multilevel modelling

approaches to identify the most important variables
that explain variation at each level. Although a consid-
erable literature exists about patients’ sociodemo-
graphic factors associated with satisfaction in primary
care,5-7 and also about characteristics of general

practitioners or practices associated with patients’
satisfaction,13 14 few previous studies have appropri-
ately taken account of the three level hierarchical struc-
ture in which patients are clustered within doctors and
then within general practices.15 16 Multilevel models
are increasingly being used to examine sources of var-
iation at different levels of organisation in the health
service—for example, how consumer assessment
scores vary across health plans, medical groups, and
providers.16-20

Finally, we have used the findings to explore the
effect on practices’ scores of adjusting for patients’
characteristics. This form of adjustment is sometimes
used in surveys of hospital patients and has been
debated with regard to surveys of general practice
patients.8 21 22

METHODS

This paper is based on a secondary analysis of data
obtained from a survey of patients’ satisfaction done
in 47 practices that took part in an evaluation of the
advanced access initiative in 2005-6. Full details of
the survey have been published elsewhere.23 Briefly,
patients who consulted each practice over several con-
secutive days completed a survey after they had seen a
doctor, with a target of at least 100 completed question-
naires from each practice. Non-responders were fol-
lowed up by a postal reminder. The questionnaire
included the general practice assessment questionnaire
instrument (version 1),24 one of the validated question-
naires approved at the time to justify payments to prac-
tices under the quality and outcomes framework.3 The
overall response rate for the survey was 84%.23

Within the evaluation, we collected data about a
range of variables relating to the structure and organi-
sation of each practice.25 These variables included the
number of patients registered on the practice list, the
number of full time equivalent doctors, whether the
practice was approved for postgraduate training,
whether the practice operated an “advanced access”
appointment system, and other variables as listed in
box 2.
Information about individual doctors came from the

General Medical Council’s online register of medical
practitioners (www.gmc-uk.org/), supplemented
where necessary by direct contact with the relevant
practices. Variables included the doctors’ sex, year of
qualification, and whether their first medical qualifica-
tion was obtained in the UK. Information about
patients’ characteristics came from the questionnaire,
and box 2 also shows details of these variables.
The advanced access evaluation did not require

practices to record the identity of the doctor being con-
sulted by the patient completing the questionnaire.
This paper is based on the 27 practices that did collect
data about the individual doctors,making it possible to
do multilevel analysis incorporating variables at all
three levels of patient, doctor, and practice.
Question items in the general practice assessment

questionnaire can be analysed individually, and some
question items can be combined to generate several

Box 1 Examples of satisfaction questions and experience questions

Experience questions

These reflect actual experience, aiming to avoid value judgments and the effects of

existing expectations. For example:

� Were you able to get an appointment within two working days?

� How long after your appointment time do you normally wait to be seen?

Satisfaction questions

These are subjective and often non-specific. For example:

� How satisfied are you with the appointment system in your practice?

� How do you rate your doctor’s caring and concern for you?
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scales.24 We selected, a priori, two questions and two
scales to test our hypotheses, as follows. We chose a
single question about overall satisfactionwith the prac-
tice to represent global subjective patients’ satisfaction.
We chose a single question about how long it usually
takes to get an appointment with any doctor to repre-
sent a question about patients’ experience. We chose
the questionnaire’s “access” scale to assess patients’
assessment of a particular aspect of a practice’s perfor-
mance. It comprises questions in which patients are
asked to rate their experience in relation to specific
dimensions of access (for example, how quickly they
can usually see any doctor). Although the ratings
involve value judgments, like conventional satisfaction
questions, the designers of the instrument have linked
these evaluations to specific experiences.We chose the
“communication” scale to represent patients’ satisfac-
tion with the communication skills of the particular
doctor they had consulted that day. Table 1 shows
further details of these outcomes and how they were
scored. Responses on the two single questions were
scored on ordinal scales. As the distributions of
responses on these questions were skewed, we did a

normal score transformation for these two questions
before analysis by using the “NSCO” command in
MLwiN to meet the assumption of normality on
which regression models are based. This transforma-
tion assigns expected values from the standard normal
distribution according to the ranks of the original
scores. For all four outcomes, the responses were
scored so that higher scores represent greater satisfac-
tion.

Analysis

We chose practice, doctor, and patient related vari-
ables for initial inclusion on the basis of a theoretical
justification or evidence from previous literature indi-
cating that they might relate to patients’ satisfaction or
experience. We then did regression analysis using
backward selection to examine associations between
these variables and each of the four outcomes, which
we labelled “overall satisfaction,” “wait for appoint-
ment,” “access,” and “communication,” eliminating
variables with P values above 0.1.We retained all vari-
ables in the models for at least one of the outcomes, so
all went forward to the multilevel analysis. We treated
data hierarchically as follows: patients (level 1), doctors
(level 2), and practices (level 3). We used Stata version
11 and MLwiN version 2.20 for all analyses.
As one aimwas to comparemodels thatwere orwere

not adjusted for explanatory variables, we needed to
ensure that we included the same patients in the differ-
ent models for each outcome. We therefore included
patients in the final multilevel models only if they had
complete data on all the explanatory variables. How-
ever, the number of patients providing data for each
satisfaction/experience outcome varied, so compari-
sons between the different outcomes should be made
with caution.
We constructed multilevel models for each out-

come, treating practice and doctor levels as random
effects. We then added explanatory variables at prac-
tice, doctor, and patient levels as fixed effects. We did
multilevel analysis on each outcome by using the itera-
tive generalised least squares method of estimation.
We calculated variance partition coefficients for each
outcome. Variance partition coefficients represent the
proportion of total variance in an outcome that is due
to differences occurring at each level. In other words, a
high coefficient at practice level indicates that more of
the variation in themodel is due to differences between
practices than between doctors or between patients.

Box 2 Explanatory variables included in multilevel models

Practice

� List size

� Number of full time equivalent general practitioners

� Operating advanced access

� Ex-fundholding practice

� Total points under quality and outcomes framework

� Operating under Personal Medical Services contract

� Training practice

� Receives dispensing payments

Doctor

� Sex

� Years since qualification

� Whether qualified in UK

Patient

� Age

� Sex

� Ethnicity

� Housing status

� Employment status

Table 1 | Questions and scales used as outcomes in analysis

Variable Question wording Scoring

Overall satisfaction All things considered, how satisfied are you with your
practice?

Seven point scale from “completely satisfied” to
“completely dissatisfied”

Wait for appointment Thinking of times when you are willing to see any doctor:
how quickly do you usually get seen?

Six point scale from “same day” to “five or more working
days,” with additional “does not apply” option.

Access Scale created from six separate questions24 relating to
contacting the practice or making an appointment

Scale from 0 to 100

Communication Scale created from eight questions24 about patient’s
satisfaction with communication with the doctor in
today’s consultation

Scale from 0 to 100
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We calculated variance partition coefficients first in a
model with random intercepts at the practice and doc-
tor levels and no explanatory variables (raw coeffi-
cients) and then after adjustment for patients’
characteristics (patient adjusted coefficients), and
finally after adjustment for characteristics of the prac-
tice, doctor, and patient (fully adjusted coefficients).
The coefficients from the adjusted models show the
relation between each explanatory variable and the
outcome, and the differences between the raw and
adjustedmodels show the extent to which the explana-
tory variables explain variation in the outcome. We
compared the sets of models for each outcome by
using likelihood ratio tests. We also compared the
age and sex of patients who responded and did not
respond to the questionnaire and between those
included in the final dataset and those not included
(because of non-response or missing data).

RESULTS

Of 7195 eligible patients, 6045 (84.0%) responded, of
whom5496 (90.9%) had an identifier to signify the gen-
eral practitioner. In 5150 cases (93.7% of those with an
identifier; 85.2% of all respondents) we were able to
identify the general practitioner in the Medical Direc-
tory. These 5150 patients provided the dataset for ana-
lysis. We included a total of 16 potential explanatory
variables—eight at the level of the practice, three at the
level of the doctor, and five at the level of the patient
(box 2).
After exclusion of patients with missing data on any

of these variables, the final dataset included 27 prac-
tices, 150 doctors, and 4573 patients (a mean of 169
(range 52-323; SD 80.1) patients per practice and 30
(1-104; 20.2) patients per doctor). No differences
existed between respondents and non-respondents or
between those patients finally included or excluded, in
terms of age and sex. The web appendix shows the
characteristics of the sample in terms of the explana-
tory variables.
Table 2 shows descriptive statistics for the range of

practices’ scores on each outcome. This simple, single
level analysis shows the extent of variation in practices’
performance on these measures.
Figure 1 illustrates this variation between practices,

showingpractices’ residuals and 95%confidence limits
for “overall satisfaction” and “wait for appointment”
(an “experience”measure). A residual is the difference
between an observed score and the score predicted by
a regression equation, so plots such as these show how
much the individual units (in this case practices) differ
from the mean. For the overall satisfaction measure,
only nine of the 28 practices had 95% confidence limits
that excluded the average, whereas the experience
based wait for appointment measure was much more
discriminating between practices.
Table 3 shows the variance components models.

The variance partition coefficients show the propor-
tion of variance occurring at the level of practice, doc-
tor, or patient for each of the outcomes in the
unadjusted and adjusted models. This table shows,

for example, that 20.2% of the variance in the wait for
appointment outcome was due to differences between
practices, 0.8% to differences between the doctors con-
sulted, and the remaining 79.1% to variance at the level
of the patient, which includes differences between indi-
vidual patients’ perceptions and random error. After
inclusion of information about patients’ characteris-
tics, the total amount of unexplained variation
decreased very slightly (see variance denominator)
but the proportion due to variation at the level of the
practice, doctor, and patient did not change. However,
further adjustment for practice and doctor related vari-
ables substantially reduced the proportion of variance
due to differences between practices (because some of
the variation has nowbeen explained by known factors
such as the list size of the practice).

Table 2 | Descriptive statistics for practices’ scores on four

different measures of satisfaction

Outcome

Practice scores* (n=27)

Mean (SD) Range

Overall satisfaction:

As recorded (scored 1-8) 6.00 (0.23) 5.60-6.44

Normalised 0.01 (0.21) −0.33-0.40

Wait for appointment:

As recorded (scored 1-7) 4.94 (0.60) 3.75-5.89

Normalised −0.09 (0.38) −0.73-0.54

Access (scored 0-100) 63.4 (7.46) 48.3-80.6

Communication (scored 0-100) 83.0 (3.51) 76.8-89.4

*Mean and range of 27 practices’ scores, which are themselves means of

patients’ scores per practice.
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Fig 1 | Plot of practices’ residuals (difference between

observed score and score predicted by regression equation),

with 95% confidence intervals, for overall satisfaction (left)

and wait for appointment (right)
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With regard to our first hypothesis (that more varia-
tion in practice outcomes would occur at practice level
than at doctor level), table 3 shows that for overall satis-
faction and communication a very small proportion of
the variation occurs at practice level, but for access and
wait for appointment a larger proportion is attributable
to practices. The low variance partition coefficients at
the level of the doctor for overall satisfaction, access,
and wait for appointment indicate that patients’ assess-
ments of a practice’s performance were not influenced
by which individual doctor they consulted.

With regard to our second hypothesis (that more
variation in outcomes intended to measure the perfor-
mance of individual doctors would occur at doctor
level than at practice level), we found evidence that
more of the variation in results on the communication
scale, which was intended to assess individual doctors,

occurred at the level of the doctor rather than the prac-
tice. However, only 6% of variation (unadjusted
model) occurred at the level of the doctor, and most
of the variation occurred at the level of the patient.
This includes variation between the reports of indivi-
dual patients as well as measurement error and unex-
plained random variation. Figure 2 shows that the
residuals for individual doctors almost all overlapped
the mean.
With regard to our third hypothesis (that less varia-

tion would exist at the level of the patient in responses
to questions based on patients’ experience than for
patients’ satisfaction), we found evidence that scores
onmeasures relating to specific experiences of patients
(wait for appointment, access scale) had less variation
at patient level and more variation at practice level
than did scores on measures of patients’ satisfaction
(overall satisfaction, communication). For all models,
most of the variation occurred at the level of the patient
and remained unexplained even after adjustment for
all of the practice, doctor, and patient related explana-
tory variables included.
Table 4 provides details of relations between the

explanatory variables at the level of the practice, doc-
tor, and patient and the four outcomes. In combination
with table 3, this shows that several factors related to
the organisation of the practice had a significant asso-
ciation with practices’ performance in relation to the
ability to get an appointment but not the other out-
comes. For doctors, being qualified in the UK and
being qualified for fewer years was associated with
higher patients’ scores for communication. The influ-
ence of patients’ characteristics varied for each out-
come, but patients’ age was associated with three of

Table 3 | Variance at level of practice, doctor, and patients for each outcome, before and after adjustment for explanatory

variables

Outcome Total variance

Estimated variance (95% CI) as percentage of total variance in outcome

Between practice Between doctor Patient plus random

Overall satisfaction (n=4414):

Unadjusted 0.719 4.6 (1.6 to 7.6) 1.5 (0.4 to 2.6) 93.9 (89.8 to 98.0)

Adjusted for patients’ characteristics 0.701 4.9 (1.8 to 7.9) 1.0 (0 to 2.1)* 94.2 (90.2 to 98.1)

Fully adjusted for practice, doctor, and
patient related variables

0.686 3.4 (1.1 to 5.6) 0.4 (−0.4 to 1.3)* 96.2 (92.2 to 100.2)

Wait for appointment (n=4058):

Unadjusted 0.654 20.2 (9.1 to 31.3) 0.8 (0 to 1.7)* 79.1 (75.5 to 82.6)

Adjusted for patients’ characteristics 0.650 20.2 (9.0 to 31.3) 0.8 (0 to 1.7)* 79.1 (75.5 to 82.7)

Fully adjusted for practice, doctor, and
patient related variables

0.560 7.3 (2.8 to 11.9 ) 0.9 (0 to 1.9)* 91.8 (87.6 to 96.0)

Access (n=4517):

Unadjusted 325.9 14.9 (6.4 to 23.3) 1.5 (0.4 to 2.6) 83.7 (80.2 to 87.2)

Adjusted for patients’ characteristics 321.0 15.5 (6.7 to 24.3) 1.4 (0.3 to 2.4) 83.1 (79.7 to 86.6)

Fully adjusted for practice, doctor, and
patient related variables

299.7 9.7 (4.0 to 15.3) 1.3 ( 0.2 to 2.3) 89.1 (85.4 to 92.8)

Communication (n=4423):

Unadjusted 306.5 1.2 (0 to 3.0)† 6.3 (3.8 to 8.9) 92.4 (88.5 to 96.4)

Adjusted for patients’ characteristics 298.5 1.4 (0 to 3.2)† 5.5 (3.1 to 7.8) 93.1 (89.2 to 97.1)

Fully adjusted for practice, doctor, and
patient related variables

294.7 1.6 (0 to 3.3)† 4.0 (2.1 to 6.0) 94.3 (90.3 to 98.3)

Likelihood ratio test: all adjusted models P<0.001 compared with null model.

*Lower confidence limit restricted to 0.
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Fig 2 | Plot of residuals (difference between observed score and score predicted by regression

equation) at level of doctor for communication, with 95% confidence intervals
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the four outcomes, and sex, ethnicity, housing status,
and employment status were each associated with at
least one outcome.

Although we found evidence that these characteris-
tics of patients were associated with the outcomes, the
coefficients were generally small relative to overall
mean scores. As can be seen from table 3, adding
patients’ explanatory variables to the null models did
not reduce the unexplained variation at the level of the
patient or increase the proportion of variation
explained at practice level. Figure 3 shows the prac-
tices’ residuals for the access scale with and without
adjustment for patients’ characteristics, with practices
ranked by unadjusted access score. This shows that
adjusting for patients’ characteristics makes very little
difference to practices’ scores or to the performance of
individual practices relative to other practices.

DISCUSSION

This paper describes several important findings relating
to the interpretationof surveysofpatients’ satisfactionand
experience. It provides support for the ability of questions
of the type used in the general practice assessment ques-
tionnaire to discriminate between aspects of the perfor-
mance of practices and of individual doctors within
those practices. It also provides support for the concept
that questions about patients’ experience provide amore
discriminating measure of a practice’s performance than
do subjective questions about satisfaction.

The fact that 20% of variation in patients’ reported
experience of the wait for an appointment occurs at the
level of the practice is a strong endorsement for the use
of this type of question as a measure of a practice’s
performance. In addition, the reduction in unex-
plained variation at practice level once the model was
adjusted for a range of practice and doctor related fac-
tors implies that much of the variation between prac-
tices can be explained by these factors (detailed in
table 4), some of which may be modifiable and used
to drive improvement in quality.
This study has also shown the usefulness of multi-

levelmodelling to explore sources of variation.Multi-
level modelling is widely used in education—for
example, to explore the value of school league tables
after taking account of the characteristics of pupils26—
and is very relevant to many studies in health services
research, as patients’ data are similarly clustered at
multiple levels. By taking appropriate account of the
hierarchical nature of the data, this study has pro-
vided estimates of the influence of practice, doctor,
and patient related characteristics on patients’ satis-
faction and experience that are likely to be more rea-
listic than those from earlier single level studies.

Limitations

The practices included in this studywere not randomly
selected, and their willingness to take part in a research
study of appointment systems may mean that they are
not necessarily representative of all practices. The

Table 4 | Relation between potential explanatory variables and each outcome in multilevel models

Variables

Overall satisfaction—
patient level mean 0.00 (SD

0.85)

Ability to get an
appointment—patient level

mean −0.05 (SD 0.81)
Access—patient level mean

63.10 (SD 17.75)
Communication—patient level

mean 83.10 (SD 17.50)

Coefficient (95% CI) P value Coefficient (95% CI) P value Coefficient (95% CI) P value Coefficient (95% CI) P value

Practice level

List size (per 1000 patients) 0.01 (0.00 to 0.01) 0.32 0.13 (0.05 to 0.21) 0.001 0.82 (−1.23 to 2.86) 0.44 0.68 (−0.49 to 1.85) 0.25

No of full time equivalent GPs −0.07 (−0.19 to 0.05) 0.24 −0.21 (−0.36 to−0.06) 0.01 −3.43 (−7.33 to 0.47) 0.08 −1.55 (−3.8 to 0.70) 0.18

Advanced access practice* 0.06 (−0.09 to 0.21) 0.41 0.31 (0.12 to 0.50) <0.001 3.95 (−1.01 to 8.92) 0.12 0.70 (−2.04 to 3.45) 0.62

Ex-fundholding practice* 0.02 (−0.12 to 0.16) 0.79 0.17 (−0.01 to 0.34) 0.06 0.40 (−4.19 to 4.99) 0.86 −1.14 (−3.64 to 1.35) 0.37

QOF points (log)† 0.02 (−0.15 to 0.20) 0.80 0.25 (0.02 to 0.48) 0.03 1.91 (−3.94 to 7.76) 0.52 3.43 (0.13 to 6.74) 0.04

PMS practice* −0.11 (−0.28 to 0.05) 0.19 0.11 (−0.11 to 0.32) 0.33 −3.43 (−8.97 to 2.11) 0.23 1.30 (−1.79 to 4.39) 0.41

Training practice* 0.14 (−0.01 to 0.29) 0.07 −0.02 (−0.22 to 0.18) 0.85 2.83 (−2.30 to 7.96) 0.28 −0.38 (−3.23 to 2.47) 0.79

Practice receives dispensing
payments*

0.13 (−0.06 to 0.32) 0.18 −0.12 (−0.37 to 0.12) 0.33 4.10 (−2.42 to 10.61) 0.22 0.78 (−2.75 to 4.30) 0.67

Doctor level

Male sex* 0.07 (0.00 to 0.13) 0.04 0.03 (−0.03 to 0.09) 0.32 1.25 (−0.17 to 2.67) 0.08 1.38 (−0.40 to 3.16) 0.13

Years since qualification 0.00 (0.00 to 0.01) 0.32 0.00 (−0.01 to 0.00) 0.32 0.00 (−0.08 to 0.08) 1.00 −0.11 (−0.21 to−0.01) 0.04

UK qualified* 0.08 (−0.01 to 0.17) 0.07 −0.04 (−0.12 to 0.05) 0.41 −0.17 (−2.20 to 1.86) 0.87 4.36 (1.81 to 6.90) <0.001

Patient level

Age (years) 0.01 (0.00 to 0.01) <0.001 0.00 (0.00 to 0.00) 1.00 0.09 (0.06 to 0.12) <0.001 0.11 (0.07 to 0.14) <0.001

Male sex* −0.02 (−0.07 to 0.03) 0.44 −0.10 (−0.14 to−0.05) <0.001 1.25 (0.25 to 2.25) 0.01 0.39 (−0.64 to 1.43) 0.46

White ethnicity* 0.13 (−0.03 to 0.29) 0.12 0.13 (−0.02 to 0.28) 0.09 −0.07 (−3.29 to 3.15) 0.96 4.56 (1.25 to 7.87) 0.01

Housing status: owner/occupier* 0.01 (−0.04 to 0.07) 0.68 0.03 (−0.02 to 0.08) 0.20 −1.20 (−2.32 to−0.08) 0.03 1.68 (0.53 to 2.84) <0.001

Employed* −0.05 (−0.10 to 0.01) 0.10 −0.06 (−0.11 to 0.00) 0.03 −1.91 (−3.04 to−0.77) <0.001 −0.24 (−1.41 to 0.93) 0.69

For each outcome measure, higher scores represent greater satisfaction.

GP=general practitioner; PMS=Personal Medical Services; QOF=quality and outcomes framework.

*Binary variable: yes=1, no=0.
†QOF scores were log transformed because of skewed distribution.
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number of practices included is also relatively small.
Patients were included in the study because they
attended a consultation, so the findings will be
weighted towards those who attend most often; those
who do not attend are not represented. An alternative
approach would be to post a survey to a random sam-
ple of all patients, which would include those who do
not use the service. However, postal questionnaire sur-
veys typically lead to much lower response rates,
which may introduce non-response bias.
The need to exclude patients with missing data on

explanatory variables meant that only 88.8% of the
patients originally included in the dataset were
included in analyses. This may introduce bias if data
are not missing completely at random. We explored
methods to impute missing data, but these are not yet
well developed for models with more than two levels.
The loss of data due to missing data also reduces the
statistical power to detect differences, as does the
skewed nature of the outcome variables.

Implications

Measures of patients’ satisfaction discriminate poorly
between practices or doctors, because random error
and differences in people’s perceptions account for
more than 90% of the variance. This is consistent with
earlier research using multilevel models to examine
patients’ satisfaction with hospital care, which showed
that less than 5% of the variation in overall satisfaction
occurred at the level of hospital or department,27 and
also with a previous study in primary care which sug-
gested that 90-97% of variation in different satisfaction
outcomes occurred at the level of the patient.17 Con-
versely, Haggerty found that 20% of variance in
patients’ reports of accessibility of general practice in
Canada could be explained at the level of the practice
and 3% at the level of the doctor,15 and a study of
patients in California visiting primary care physicians
suggested that about between 28% and 48% of varia-
tion was due to system related factors, withmore varia-
tion being due to differences between doctors than to
differences between medical groups or localities.16

Taken together with our findings, the studies suggest

that scores based on questions about specific aspects of
organisation of care (particularly access to care) are
more likely to vary between practices than between
doctors, and such questions are more discriminatory
than are questions about general satisfaction.Measures
of doctor-patient interaction are more likely to vary
between doctors than between practices, but consider-
able variation at the level of the patient and random
variation exist. For the communication scale in our
study, so little variation exists at the level of the doctor
that the reliability of using this typeofmeasure to assess
an individual doctor’s performance is questionable. In
the vast majority of cases, meaningfully distinguishing
between doctors is impossible, although plots such as
that in figure 3 do allow attention to be focused on the
small number of doctors at the extremes who seem to
have scores considerably above or below the mean.
The finding that patients’ characteristics influence

responses to questions about experience of health ser-
vices as well as satisfaction raises the question about
whether this reflects different expectations or differ-
ences in the care provided to different types of patients
within the same practices. This is an important
debate.222 If patients’ experience is related to expecta-
tion rather than to performance of the practice, then fail-
ing to adjust practices’ scores for the characteristics of
the population of patients could lead to systematic mis-
representation of the performance of practices that cater
for particular patient groups, such as those from ethnic
minorities.8 This is particularly a concern when pay is
linked to scores from surveys, as practices working in
challenging circumstances could be further disadvan-
tagedby loss of investment.However, if the lower scores
reported by certain types of patient reflect a lower qual-
ity of care, then adjusting practices scores would mean
that inequitable care provisionwouldnotbe identified.28

This paper shows that although patients’ character-
istics influence their responses with regard to both
satisfaction and experience, the overall effect on prac-
tices’ scores is small, at least in the practices included in
this study. A study of health plans in the Netherlands
suggested that adjustment for patient related factors
other than age had little impact,20 although a study of
satisfaction with inpatient care suggested that it did for
a small number of hospitals.21 Our findings should
therefore be replicated in a larger sample of practices,
as results may be different in practices with atypical
populations, particularly those with a high proportion
of young or ethnic minority patients.

Conclusions

Analyses of surveys of patients should take account of
the hierarchical nature of the data by using multilevel
models and explore the effect of explanatory variables
at the levels of the practice, doctor, and patient. Mea-
sures of patients’ experience discriminate more effec-
tively between practices than do measures of
satisfaction. The high level of variability between
patients and random error means that surveys of
patients’ satisfaction are unlikely to effectively discri-
minate between individual doctors. Reports of

Practice rank in terms of unadjusted score
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Fig 3 | Practice residuals (difference between observed score and score predicted by regression

equation) on access scale before and after adjustment for patients’ characteristics. Each pair of
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adjustment
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patients’ experience as well as satisfaction are system-
atically related to patients’ characteristics such as age
and ethnicity, but the effect of adjusting practices’
scores for the characteristics of their patients is small.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Surveys of patients are used to assess the performance of doctors and practices, and these
increasingly enquire about patients’ specific experiences as well as their satisfaction

Few studies have explored the extent to which variation in reported satisfaction and
experience is due to differences between practices, doctors, or patients themselves

Few studies have quantified the effect on practices’ scores of adjusting for patients’
characteristics

WHAT THIS STUDY ADDS

Questions about patients’ satisfaction discriminate poorly between practices and doctors,
but questions about specific experiences are more discriminatory

Adjusting for patients’ characteristics makes little difference to practices’ performance scores
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