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Partnership effects in general practice:
identification of clustering using intra-class
correlation coefficients
Mark Ashworth and David Armstrong

Introduction

MOST United Kingdom general practitioners (GPs) work
in groups under an arrangement best described as

‘partnership’,1 in contrast to the European norm of single-
handed practice.2 Although it is an important part of the
everyday life of GPs, very little is known about how partner-
ships function or about appropriate methods for studying
them, despite increasing reliance on partnerships as the unit
of accountability in health service management. As part of a
study of a general practice commissioning group, the
opportunity was taken to examine some aspects of partner-
ship dynamics in the areas of prescribing and managerial
control.

Method
The study examined the actions of a group of GPs to involve-
ment in commissioning, and a questionnaire was sent before
implementation of the commissioning group and again
1 year later.3 Questions explored attitudes to the two major
issues for GPs participating in the new commissioning
group: prescribing change, and collective working under a
new locality managerial structure (Box 1). Questions about
prescribing change enquired into: willingness to change
prescribing; the effects of various interventions, such as
educational information sheets, comparative prescribing
cost data, and visits by the prescribing adviser; attitudes to
prescribing new drugs (sildenafil, orlistat, leukotriene
antagonists, and donepezil); and willingness to prescribe
antibiotics for common infections. Attitudes to collective
working were explored using questions concerning the
reluctance towards or enthusiasm for collaboration with
neighbouring practices over strategy and financial goals,
acceptance of external managerial control, dissatisfaction
that financial rewards would be shared between practices,
and the development of shared working relationships with
other practices and managerial groups. Responses were
elicited using a 5-point Likert scale. All 61 GPs in 15 group
practices entering the commissioning group responded, and,
1 year later, 56 out of the remaining 57 GPs in 13 practices
responded. The mean group practice size was 5.1 full-time
equivalent GPs (range = 2–8).

Responses to the two categories of questions — prescrib-
ing and managerial attitudes — were analysed for individual
GPs and for their partnership groups, using analysis of
variance (ANOVA) to explore between-practice differences.
In addition, to investigate possible clustering-of-attitude
responses within practices, intra-class correlation coeffi-
cients (ICCs)4 were calculated using the STATA statistical
package. 
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SUMMARY
Although most United Kingdom general practitioners (GPs)
work together in a shared professional arrangement termed
‘partnership’ , lit tl e is known about the nature of such
partnerships. We report the results of a survey of 61 general
practice partners in 15 group practices and their attitudes to
prescribing and managerial issues related to participation in a
commissioning group. Intra-class correlation coefficients (ICCs)
were used to explore how these individually held attitudes
clustered within groups. The low ICCs found for attitudes
relating to prescribing issues suggested that GPs acted
individually in this respect, while, in contrast, responses to
managerial questions clustered strongly in partnerships,
implying that managerial attitudes were more likely to be shared
within partnerships. The ICC statistic is a useful tool for
exploring homogeneity and heterogeneity within general practice
partnerships.
Keywords: intra-class correlation coefficients; partnership
effects; prescribing attitudes; managerial attitudes.



Results
The results, summarised in Table 1, show that prescribing
attitudes were associated with insignificant ANOVAs and low
ICCs, whereas managerial attitudes were associated with
significant ANOVAs and high ICCs (an ICC value of zero indi-
cates no clustering within groups, whereas a value of 1.0
would only be produced by identical individual responses
within each group). This pattern remained even when
managerial and prescribing attitudes were broken down
over time and into individual question categories.

Discussion
The ANOVA statistic shows the degree to which practices
differed. On managerial questions there were significant
differences between practices, confirming anecdotal evi-
dence that different practices have different ways of work-
ing. Views of prescribing, on the other hand, did not differ
significantly between practices. The ANOVA statistic, how-
ever, does not show the degree to which views were homo-
geneous within a practice. For example, two practices
might, on aggregate, have similar views on prescribing, but
in one there may be a broad consensus, whereas in anoth-
er there may be great heterogeneity. The ICC statistic
allows this ‘internal’ clustering within a practice to be
explored.

Use of ICCs has become an important part of clinical trials

in which randomisation is by cluster (for example, general
practice, hospital) rather than by the unit or individual from
which measurements are drawn; a high ICC indicating that
individual measurements are not independent but are clus-
tered within the groups. A high ICC, therefore, requires
compensating adjustments to the calculation of sample size
and data analysis. However, ICCs can have a more positive
use in surveys if they indicate the degree of homogeneity
within clusters. The low ICCs for prescribing issues in this
study suggest that GPs acted more individually and that a
‘practice view’ simply represented an aggregation of the
range of GPs’ views within each practice, whereas the high
ICCs for managerial questions suggests a much higher
degree of homogeneity within practices and therefore a
major practice effect; in short, practices were more than the
sum of the individual GPs they contained.

The relatively small sample size and consequent wide ICC
confidence intervals mean that results have to be interpreted
with caution, although the choice of method for calculating
confidence intervals in this area remains contentious.5

Nevertheless, the consistency of the findings, even when the
prescribing and managerial attitude questions are subdivided
together with the high ICC values for managerial attitudes
(health service-related ICC values are rarely greater than
0.30),5 suggest that the findings may be more robust than
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HOW THIS FITS IN

What do we know?
Most United Kingdom general practitioners
(GPs) work in group practices, but little is 
know about the clustering or diversity of attitudes 
within GP partnerships.

What does this paper add?
Intra-class correlation coefficients are a useful tool to explore
clustering of attitudes within GP partnerships. GP partnerships
appear to have commonly held management and financial
attitudes, whereas prescribing attitudes are relatively
independent of the partnerships.

Table 1. Attitudes to prescribing and managerial issues.

GP level Practice level

Summated attitude groupings Mean response on 5-point Analysis of variance Intra-class correlation
(n = number of questions summated in each group) Likert scale (standard deviation) (P-value) (95% confidence intervals)

All prescribing questions (n = 33) 2.39 (0.34) 0.24 0.11 (0.00 to 0.49)
All prescribing questions before formation 

of commissioning group (n = 11) 2.34 (0.40) 0.29 0.06 (0.00 to 0.32)
All prescribing questions 1 year after 

formation of commissioning group (n = 22) 2.40 (0.33) 0.13 0.16 (0.00 to 0.49)
All prescribing questions related to use of new drugs (n = 4) 3.45 (0.83) 0.15 0.12 (0.00 to 0.38)
All prescribing questions related to use of antibiotics (n = 5) 1.81 (0.52) 0.30 0.05 (0.00 to 0.31)
All managerial questions (n = 18) 3.01 (0.26) 0.01 0.33 (0.00 to 0.67)
All managerial questions before formation 

of commissioning group (n = 11) 2.93 (0.36) 0.001 0.39 (0.09 to 0.69)
All managerial questions after formation 

of commissioning group (n = 7) 3.08 (0.31) 0.01 0.28 (0.00 to 0.59)
All managerial questions related to collective working (n =12) 3.03 (0.31) 0.002 0.42 (0.09 to 0.75)
All managerial questions related to financial issues (n = 6) 2.95 (0.47) 0.01 0.30 (0.00 to 0.62)

Prescribing questions
� How strongly do you think that PACT (Prescribing

Analysis and Cost) data for your practice influenced
your prescribing?

� I am happy to prescribe Viagra (sildenafil) on demand
as an NHS prescription to patients 

� Compared to a year ago, I am less likely to prescribe
antibiotics to adults with sore throats

Managerial questions

� I feel committed to the aims of the commissioning group 
� I believe that sharing budgets between GPs is the way

forward for primary care
� I believe that much larger prescribing savings could be

made if there were sufficient incentives 

Box 1. Examples of prescribing and managerial questions contained
in the two questionnaires.



implied by the overlapping confidence intervals.
Given the lack of published research on the influence of part-

nership, future studies of GPs’ attitudes and behaviour could
usefully incorporate analysis of partnership effects using the
ICC statistic. It would enable ‘individual’ GP characteristics,
such as prescribing, to be separated from ‘cluster’ character-
istics, such as management style, and, importantly, enable
interventions for change to be targeted at the appropriate level.
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