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ABSTRACT
Objectives: Little is known about service utilisation
by patients with severe mental illness (SMI) in UK
primary care. We examined their consultation rate
patterns and whether they were impacted by the
introduction of the Quality and Outcomes Framework
(QOF), in 2004.
Design: Retrospective cohort study using individual
patient data collected from 2000 to 2012.
Setting: 627 general practices contributing to the
Clinical Practice Research Datalink, a large UK primary
care database.
Participants: SMI cases (346 551) matched to 5
individuals without SMI (1 732 755) on age, gender
and general practice.
Outcome measures: Consultation rates were
calculated for both groups, across 3 types:
face-to-face ( primary outcome), telephone and other
(not only consultations but including administrative
tasks). Poisson regression analyses were used to
identify predictors of consultation rates and calculate
adjusted consultation rates. Interrupted time-series
analysis was used to quantify the effect of the QOF.
Results: Over the study period, face-to-face
consultations in primary care remained relatively
stable in the matched control group (between 4.5
and 4.9 per annum) but increased for people with
SMI (8.8–10.9). Women and older patients consulted
more frequently in the SMI and the matched control
groups, across all 3 consultation types. Following
the introduction of the QOF, there was an increase
in the annual trend of face-to-face consultation for
people with SMI (average increase of 0.19
consultations per patient per year, 95% CI 0.02 to
0.36), which was not observed for the control group
(estimates across groups statistically different,
p=0.022).
Conclusions: The introduction of the QOF was
associated with increases in the frequency of
monitoring and in the average number of reported
comorbidities for patients with SMI. This suggests that
the QOF scheme successfully incentivised practices to
improve their monitoring of the mental and physical
health of this group of patients.

Strengths and limitations of this study
▪ Currently the largest longitudinal study of consultation rate patterns for people with severe
mental illness (SMI) in UK primary care, covering 2000–2012.
▪ In total, 346 551 individuals with SMI matched
to five individuals without SMI on age, gender
and general practice.
▪ Provides evidence on the increase of face-to-face
consultation rates for people with SMI, compared with controls, potentially driven by the
Quality and Outcomes Framework incentivisation
scheme.
▪ However, we could not assess the context of the
consultations and do not know whether they
adequately addressed patients’ needs.

INTRODUCTION
Primary care is well positioned to provide
timely and accessible healthcare services to
people with severe mental illness (SMI).1
Between 2009 and 2010, general practices in
the UK were the only known healthcare provider for approximately 31% of people on
practice SMI registers,2 and this ﬁgure could
rise under new National Health Service
(NHS) arrangements, with secondary care
mental health services under increasing pressure to discharge people back to primary
care earlier.3 4
It is therefore important to monitor
aspects of service utilisation, and primary
care consultation rates are one such
measure, vital for commissioning and
resource planning.5 Consultation rates can
be indicative of the level of need of a speciﬁc
patient group and also identify inequalities
in the provision of key primary care services
for that group, when compared with the
general population.6 Previous research has
examined whether the consultation rate
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patterns of people with mental illness who die by suicide
differ to the patterns observed for the general population,7 but to date, there has been no investigation on
the consultation patterns of people with SMI and how
they compare to those of the general population.
The consultation is the main setting through which
primary care services are delivered, including diagnosis,
treatment, monitoring, health promotion and preventative activities.8 However, in the UK, primary care activities have been found to be suboptimal for these
patients. People with SMI are less likely to receive cardiovascular disease (CVD) screening, compared with
people with diabetes,9 and CVD checks are not always
performed in accordance with national guidance.10
This raises concerns because the physical health of
people with SMI is much poorer, compared with the
general population. People with SMI are at greater risk
of developing serious long-term physical health conditions when compared with people without,11 12 and are
more likely to die prematurely.13 Furthermore, the main
cause of death in this population is CVD; a preventable
condition routinely managed in primary care.11 Primary
care is an appropriate setting for managing people with
SMI and has a workforce ideally suited to deliver care to
this population.14 However, improvements to modern
primary healthcare appear not to beneﬁt this vulnerable
population, as evidenced by a widening morbidity and
mortality gap.15 This could be attributed to the fact that
health professionals need additional training to be able
to care for people with SMI effectively.16 17
In the UK, national data on primary care consultations
are not routinely collected.5 We are aware of only one
study which examined consultation patterns over time,
from 1995 to 2009.18 The study deﬁned consultations as
‘direct contact between a clinician and patient’ and
found that rates in the general population increased
over time. On average, a patient had 3.9 consultations
per year in 1995/1996, rising to 5.4 in 2008/2009.
However, consultation patterns of patient subpopulations, and speciﬁcally of people with SMI, were not
investigated.
Little is known about service utilisation rates for
people with SMI. Research carried out in the UK nearly
two decades ago found that people with schizophrenia
were more likely to consult general practitioners (GPs)
than other primary care staff but did not report primary
care consultation rates.19 Recently, rates have been
reported to be as low as 4.3 per year,2 a ﬁgure only
slightly higher than that reported for the general population.18 However, the characteristics of people with SMI
are different to those of the general population and consultation levels might be very different between the two
groups when adjusted for known predictors of service
utilisation.
Clarity on consultation patterns would also shed light
on the effect of the introduction of the Quality and
Outcomes Framework (QOF) in 2004 on primary care
service utilisation. The QOF is a national ﬁnancial
2

incentive scheme that rewards general practices for the
treatment and management of chronic conditions.20
Management of people with SMI has been incentivised
since the start of the scheme, although there have been
several changes to the quality indicators over time. In
2011/2012, the quality indicators for all patients with
SMI included alcohol consumption screening; body
mass index, blood glucose, blood pressure and total
cholesterol monitoring; and care plan documentation.
Additional indicators for subgroups included cervical
screening for females, and lithium and serum creatinine
level monitoring for those prescribed lithium.
Nationally, incentive payments to practices for managing
patients with SMI total £40 million per year.
We attempt to address the knowledge gap with this
longitudinal observational study, which investigates consultation rates in people with SMI and in a control
group without SMI, matched on age, sex and general
practice. We used routinely collected data from clinical
computer systems and uploaded to a large primary care
database, the Clinical Practice Research Datalink
(CPRD). More speciﬁcally, our aims were to: (1) report
the recorded primary care consultation patterns by type
(face-to-face, telephone and other) for people with an
SMI diagnosis and their controls, over the study period;
(2) investigate the associations between age, gender,
SMI diagnosis and other comorbidities with primary
care consultations; (3) compare primary care consultation frequency between people with SMI and controls,
after controlling for other factors; and (4) assess the
effect of the introduction of the QOF on consultation
frequency for both people with SMI and controls. A
detailed investigation of comorbidity patterns and their
changes over time has been published elsewhere.21

METHODS
The database
The CPRD is a large computerised database of anonymised primary care medical records. It contains complete patient information for participating practices,
with the healthcare events (diagnoses, treatments, referrals, tests and prescriptions) recorded using coding
systems (Read coding for diagnoses). Practice characteristics are described in detail elsewhere.22 The database is
broadly representative of the UK population, although
larger practices are over-represented.
Practices need to meet prespeciﬁed data entry quality
criteria to be deﬁned as ‘up to research standard’, and
for each study year, our main sample included all CPRD
practices that were classed as such for the whole year. We
also generated two data sets to test the sensitivity of our
ﬁndings. First, we included all practices contributing
data across the entire study period. Second, we included
a subsample of 50 practices, representative of UK practices in terms of area deprivation,23 and practice list
size.24
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Defining people with SMI and controls
Information was extracted for the period 1 April 2000 to
31 March 2012 and aggregated into 12 yearly ‘bins’, to
correspond with ﬁnancial years 2000/2001–2011/2012.
We used Read codes to identify the presence of SMI.
First, we identiﬁed relevant keywords (or key-stubs) and
codes, for example ‘paranoi’ and ‘E100.00’ (simple
schizophrenia). Next, the CPRD was searched for codes
that matched the list in either the code or the description ﬁeld. Finally, the matched code list was reviewed by
clinical experts and a ﬁnal conservative list of codes was
agreed.25 A similar process was used to deﬁne comorbidities (hypertension, asthma, hypothyroidism, osteoarthritis, chronic kidney disease, coronary heart disease,
epilepsy, chronic obstructive pulmonary disease, cancer,
stroke, heart failure, rheumatoid arthritis, dementia and
psoriasis). All code lists we used are available from
http://www.clinicalcodes.org.26 All conditions, bar
asthma, were treated as unresolvable (ie, permanent).
Within each year, all patients registered with a CPRD
practice for the whole year and aged 18 or over were eligible for inclusion. The ﬁnal SMI Read code list was
used to identify cases of SMI, which were then grouped
into three broad subcategories, in line with the diagnoses used when compiling primary care QOF SMI registers27: schizophrenia; affective psychoses (bipolar
disorder or other unspeciﬁed affective psychosis); other
types of psychosis. In the event that an individual
received more than one SMI diagnosis over the study
period, we used the last available diagnosis to retrospectively ‘correct’ the original diagnosis (ie, we assumed that
the latest diagnosis was the correct one). Within each
year, each SMI case was then matched on age, sex and
practice to ﬁve randomly selected patients not associated
with SMI up until that time point. More details on the
extraction of the cohort have been provided elsewhere,21
and a ﬂow chart of the data extraction process is available in the online appendix ﬁgure A2.
Defining consultation type
We deﬁned a ‘consultation’ as involving direct contact
between a patient and a healthcare professional within
the primary care setting. We divided consultations into
two main categories: face-to-face (our primary
outcome), and by telephone (see online appendix table
A1). We also constructed a third ‘other’ grouping of all
other activities that are captured by the ‘consultation
type’ codes within the CPRD. This includes mail/email
contact, third party consultations (including referrals),
secondary care episodes, other administrative tasks and
consultations of unknown content. This group is highly
heterogeneous and includes many activities that cannot
be classed as consultations. However, we decided to use
this grouping as an aggregate secondary outcome since
it can potentially provide insight into the overall workload associated with patient care in the primary care
context. We decided against breaking down the ‘other’
group in more subcategories as we are very doubtful

regarding the reliability and across practice consistency
of the coding within these ‘other’ categories. In
instances where a patient had two or more consultations
within a day, we conservatively assumed a single consultation took place, to reduce the likelihood of including
duplicate records.27 29
Analyses
Analyses were performed using Stata V.13.1 with an α
level of 5%. Aggregate unadjusted consultation rates
were calculated for each year and patient group, as the
total number of consultations over the number of
patients. Multilevel multiple Poisson regression analyses
assessed the relationships between consultation rates
and patient and practice characteristics, across the three
data sets (main and sensitivity 1 and 2). We used the
xtpoisson command with observations clustered within
patients. SMI and control groups were analysed in separate models, to identify potential predictors of: year (as a
categorical variable, from 2000/2001 to 2011/2012),
consultation type (face-to-face, telephone, other),
gender, age (continuous in years) and all the comorbidities previously mentioned as binary. A third model was
used to generate adjusted consultation levels and
included both groups and the respective covariate
(group), as well as interaction terms for group-year,
group-consultation type, group-gender, group-age, yearconsultation type and group-year-consultation type. A
simple interrupted time-series analysis30 was conducted
using the itsa command31 to quantify the effect of the
QOF on level and trend changes within each group and
each consultation type. We included all time points with
the exception of 2003/2004 from the analysis, in line
with previous approaches,32 33 since information on the
QOF was in the public domain that year and practices
were preparing for the implementation of the scheme in
2004/2005. Since linearity is a vital interrupted timeseries assumption, we tested all investigated trends for
linearity. Estimates across SMI and control models were
compared using the z-score formula. Data were complete and hence approaches to deal with missing data
were not required.
RESULTS
The number of practices included in the analysis varied
over the 12-year study period, with 434 practices in
2000/2001, increasing to 569 in 2006/2007 and reducing to 499 in 2011/2012. Prevalence of SMI increased
over time from 0.52% in 2000/2001 to 0.63% in 2011/
2012, with a greater increase in practices in the most
deprived areas (from 0.60% in 2000/2001 to 0.79% in
2011/2012). Mean age was relatively constant over the
time period (≈51) but SMI appeared to be diagnosed
earlier as time went on, with mean years with the condition increasing from 11.7 in 2000/2001 to 13.2 in 2011/
2012. The percentage of people with SMI that were
male also increased over the study period, from 45.4%
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2000/
2001

2002/
2003

2003/
2004

2004/
2005

2005/
2006

2006/
2007

2007/
2008

2008/
2009

2009/
2010

2010/
2011

2011/
2012

0.52

0.55

0.56

0.57

0.58

0.59

0.60

0.60

0.61

0.62

0.63

0.44

0.45

0.46

0.47

0.48

0.48

0.49

0.48

0.49

0.49

0.50

0.47
0.52
0.56
0.61

0.50
0.53
0.58
0.65

0.51
0.53
0.61
0.67

0.53
0.54
0.63
0.68

0.54
0.54
0.64
0.70

0.54
0.55
0.65
0.72

0.55
0.56
0.66
0.75

0.56
0.57
0.66
0.74

0.56
0.58
0.68
0.75

0.57
0.58
0.69
0.77

0.58
0.58
0.70
0.79

0.51
0.56
0.60

0.53
0.60
0.59

0.53
0.62
0.60

0.54
0.65
0.60

0.55
0.67
0.59

0.57
0.67
0.59

0.64
0.68
0.60

0.62
0.68
0.65

0.64
0.69
0.68

0.67
0.72
0.67

0.69
0.74
0.75

0.46
0.47
0.52
0.54
0.45
0.60
0.41

0.49
0.49
0.53
0.54
0.47
0.64
0.43

0.51
0.50
0.53
0.53
0.48
0.65
0.45

0.54
0.50
0.54
0.52
0.49
0.66
0.48

0.54
0.50
0.54
0.51
0.50
0.68
0.50

0.56
0.51
0.55
0.51
0.50
0.69
0.51

0.53
0.52
0.57
0.49
0.52
0.71
0.52

0.53
0.51
0.58
0.50
0.51
0.71
0.54

0.57
0.51
0.58
0.52
0.51
0.73
0.54

0.57
0.52
0.61
0.52
0.51
0.73
0.55

0.65
0.53
0.63
0.52
0.51
0.73
0.55

0.51
0.48

0.53
0.50

0.54
0.53

0.55
0.55

0.56
0.56

0.57
0.58

0.58
0.62

0.58
0.64

0.60
0.64

0.61
0.67

0.63
0.69

0.74
0.50

0.71
0.54

0.68
0.59

0.70
0.61

0.71
0.62

0.71
0.63

0.72
0.64

0.71
0.64

0.72
0.65

0.72
0.65

0.73
0.65

472

503

532

553

566

569

565

565

556

534

499

4 199 071

4 534 974

4 843 511

5 071 047

5 214 673

5 321 351

5 369 370

5 449 547

5 432 224

5 301 520

5 069 748

22 039

24 740

26 969

29 040

30 286

31 267

32 175

32 666

33 117

32 787

31 807

110 195

123 700

134 845

145 200

151 430

156 335

160 875

163 330

165 585

163 935

159 035

51.4
(17.5)
51.4
(17.5)

51.2
(17.5)
51.2
(17.5)

50.9
(17.4)
50.9
(17.4)

50.8
(17.2)
50.8
(17.2)

50.8
(17.1)
50.8
(17.1)

50.8
(17.0)
50.8
(17.0)

50.9
(16.9)
50.9
(16.9)

51.1
(16.8)
51.1
(16.8)

51.2
(16.8)
51.2
(16.8)

51.4
(16.8)
51.4
(16.8)

51.6
(16.7)
51.6
(16.7)
Continued
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SMI prevalence
Overall
0.52
By deprivation quintile*
0 (least
0.44
deprived)
1
0.46
2
0.51
3
0.55
4
0.60
By English region
North East
0.49
North West
0.54
Yorkshire and
0.67
Humber
East Midlands 0.45
West Midlands 0.46
East England
0.50
South West
0.55
South Central
0.45
London
0.58
South East
0.40
By country
England
0.51
Northern
0.48
Ireland
Scotland
0.73
Wales
0.48
Characteristics
Number of
434
practices
Practice
3 805 086
population
Number of SMI
19 658
cases
Number of
98 290
control cases
Mean (SD) age†
SMI cases
51.6
(17.6)
Control cases
51.6
(17.6)

2001/
2002

Open Access
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Table 1 Characteristics for severe mental illness (SMI) and control cases, over time
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*As measured by the 2007 Index of Multiple Deprivation (IMD), a composite score across seven domains: income, employment, health deprivation and disability, education and skills, barriers to
housing, crime and living environment.23
†Identical across the two groups since we matched on age, sex and practice.
‡From the preselected group of conditions including hypertension, diabetes, asthma, hypothyroidism, osteoarthritis, chronic kidney disease, coronary heart disease, epilepsy, chronic obstructive
pulmonary disease, cancer, stroke, heart failure, rheumatoid arthritis, dementia and psoriasis.

1.0 (1.3)
0.6 (1.1)
0.9 (1.3)
0.6 (1.1)
0.9 (1.3)
0.6 (1.1)
0.9 (1.3)
0.6 (1.1)
0.9 (1.2)
0.6 (1.1)
0.8 (1.2)
0.6 (1.1)
0.8 (1.1)
0.6 (1.0)
0.7 (1.1)
0.6 (1.0)
0.7 (1.0)
0.6 (1.0)
0.7 (1.0)
0.6 (0.9)

0.7 (1.1)
0.6 (1.0)

48.93
48.93
48.82
48.82
48.86
48.86
48.63
48.63
48.89
48.89
48.49
48.49
48.42
48.42
48.02
48.02
47.10
47.10
46.18
46.18

47.75
47.75

13.2
(11.8)
13.0
(11.7)
12.8
(11.7)
12.6
(11.7)
12.3
(11.6)
12.2
(11.7)
12.1
(11.7)
11.8
(11.6)
11.8
(11.6)
11.8
(11.6)
11.8
(11.6)

Mean (SD)
11.7
years with SMI (11.5)
Percentage male†
SMI cases
45.42
Control cases
45.42
Mean (SD) no. comorbidities‡
SMI cases
0.6 (1.0)
Control cases
0.5 (0.9)

Table 1 Continued

2000/
2001

2001/
2002

2002/
2003

2003/
2004

2004/
2005

2005/
2006

2006/
2007

2007/
2008

2008/
2009

2009/
2010

2010/
2011

2011/
2012

Open Access
to 48.9%. The mean number of comorbidities was
similar for SMI and control cases in 2000/2001 (0.6 and
0.5, respectively), but by 2011/2012 this had increased
to 1.0 for people with SMI compared with 0.6 for controls (table 1). The ﬁnal available diagnosis in terms of
subgroup categorisation agreed with the ﬁrst diagnosis
for 75.9% of cases, within a week or less. Agreement
within a year and within 5 years increased to 80.1% and
87.2%, respectively.
Overall consultation rates increased for both SMI and
control cases over time (ﬁgure 1). Between 2000/2001
and 2011/2012, mean consultation rates increased from
22.3 to 49.3 per year for people with SMI and from 10.7
to 18.7 for controls. Focusing on speciﬁc consultation
types, face-to-face consultations increased for people
with SMI (from 8.8 in 2000/2001 to 10.9 in 2011/2012)
but remained stable for control cases (4.8 in 2000/2001;
4.7 in 2011/2012). Across both groups, we observed a
small increase in the mean number of phone consultations, from 0.6 to 1.2 for people with SMI and from 0.2
to 0.4 for control cases. The greatest increases within
each group were observed for other consultations, from
12.8 to 37.3 for people with SMI and from 5.7 to 13.6
for control cases. The pattern of consultations rates did
not differ greatly by type of SMI, but we generally
observed higher rates across all consultation types for
patients with bipolar and other affective disorders, compared with patients with schizophrenia (table 2).
Females consulted more frequently than males in both
groups, for all consultation types and in each year of the
12-year study period (see online appendix tables A3–4
and ﬁgure A1). As expected, consultation rates varied by
age group. For patients aged 61 or over we observed
face-to-face consultation rates of 13.0 and 7.1 in 2011/
2012, for the SMI and control groups, respectively. For
patients aged 41–60 and 18–40, the rates were 10.7 and
4.2 and 8.8 and 2.9, respectively (see online appendix
tables A5–7).
Regression analyses indicated a signiﬁcant increase in
overall consultation rates over time for both groups,
after controlling for important covariates (see online
appendix table A8). For people with SMI, the mean
number of consultations was 92% higher in 2011/2012
compared with 2000/2001 (incidence rate ratio (IRR)
=1.918; 95% CI 1.908 to 1.928). For control cases, the
increase was smaller at 75% (IRR=1.746; 95% CI 1.738
to 1.753). Prior to the QOF introduction, the rate for
controls was quite ﬂat but was increasing for people with
SMI; after QOF rates increased for both groups, but
much more so for the SMI group (ﬁgure 1). Females
tended to consult more frequently than men but the
difference was smaller in the SMI group (IRR=1.236;
95% CI 1.222 to 1.251), than in the control group
(IRR=1.540; 95% CI 1.532 to 1.547). All comorbidities
were associated with more consultations but these effects
were consistently smaller for the people with SMI.
However, according to the third model, adjusted
face-to-face consultation rates did not appear to increase
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Figure 1 Face-to-face and telephone consultation rates over time for SMI and controls (SMI, severe mental illness; QOF,
Quality and Outcomes Framework).

over time for SMI or control patients, although adjusted
other consultations did increase (table A2). Results from
each of the three logistic regression models did not
differ across the main and the two sensitivity analyses.
The results of the interrupted time-series analysis are
presented in table 3. The pre-QOF trends in face-to-face
and telephone consultations were fairly ﬂat for both
people with SMI and control patients (−0.04 (95% CI
−0.1 to 0.01) and −0.05 (95% CI −0.08 to −0.01) per
annum). However, we identiﬁed a mean step change of
0.56 in face-to-face consultations per person with SMI
corresponding with the introduction of the QOF,
although this was not statistically signiﬁcant (95% CI
−0.004 to 1.12), compared with a non-signiﬁcant change
of 0.16 (95% CI −0.045 to 0.36) for controls. We also
observed a statistically signiﬁcant increase from pre-QOF
to post-QOF in the annual rate of face-to-face consultations for people with SMI, of 0.19 consultations (95% CI
0.02 to 0.36) per patient per year, compared with 0.01
(95% CI −0.04 to 0.07) for controls (coefﬁcients across
models statistically different, p=0.022). For telephone
consultations, step changes were not statistically signiﬁcant for either group, but we observed small but signiﬁcant annual trend increases 0.06 (95% CI 0.02 to 0.09)
for people with SMI and 0.01 (95% CI 0.005 to 0.02) for
controls (coefﬁcients across models statistically different,
p=0.004).
The pre-QOF trend for other types of consultations
was increasing, at 2.61 (95% CI 2.53 to 2.69) per annum
for people with SMI and 1.01 (95% CI 0.95 to 1.07) for
controls (coefﬁcients across models statistically different,
p<0.001). The step change when QOF was introduced
6

was also signiﬁcant for both groups, 2.39 (95% CI 1.34
to 3.44) for people with SMI and 0.95 (95% CI 0.45 to
1.45) for controls, and the coefﬁcients were statistically
different ( p=0.003). Post-QOF, the annual rate of
increase signiﬁcantly declined for both groups, −1.00
(95% CI −1.25 to −0.75) for people with SMI and −0.55
(95% CI −0.68 to −0.42) for controls, though in absolute terms numbers of other types of consultation continued to increase (coefﬁcients across models statistically
different, p<0.001). There was no evidence that any
pre-QOF and post-QOF trend deviated from linearity.
Result patterns across the main and two sensitivity analyses were consistent.

DISCUSSION
We found that people with SMI consulted in primary
care more often than people without across the 12-year
study period. The differences in consultation rates
increased following the introduction of the QOF in
2004. Consultation rates for people with SMI increased
across all three consultation types (face-to-face, telephone and other), and were consistently higher than
what we observed for control cases, with the biggest
increases in other consultations. When controlling for
the preintervention trend through the interrupted timeseries analysis, we observed increases in face-to-face consultations for people with SMI which were not observed
for the controls, while increases in telephone consultations appeared larger in the SMI group. All other types
of consultations, including administrative tasks, were on
the increase before the introduction of the QOF for
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Table 2 Mean (SD) consultation rates over time for all severe mental illness (SMI) cases, subgroups and control cases
2000/2001
All SMI cases
Face-to-face 8.8 (10.5)
Telephone
0.6 (2.6)
Other
12.8 (14.3)
Schizophrenia
Face-to-face 8.3 (10.5)
Telephone
0.5 (2.6)
Other
11.8 (14.3)
Bipolar disorder
Face-to-face 9.2 (10.5)
Telephone
0.6 (2.6)
Other
14.3 (14.3)
Other affective disorder
Face-to-face 9.6 (10.5)
Telephone
0.5 (2.6)
Other
12.0 (14.3)
Other SMI type
Face-to-face 8.5 (10.5)
Telephone
0.6 (2.6)
Other
12.4 (14.3)
Control cases
Face-to-face 4.8 (6.6)
Telephone
0.2 (1.2)
Other
5.7 (9.2)

2001/2002

2002/2003

2003/2004

2004/2005

2005/2006

2006/2007

2007/2008

2008/2009

2009/2010

2010/2011

2011/2012

8.8 (10.5) 8.7 (10.7) 9.2 (11.6) 9.4 (11.7) 9.5 (11.5) 9.8 (11.5) 9.2 (10.8) 9.5 (11.3) 9.8 (11.0) 10.0 (11.2) 10.9 (12.0)
0.6 (2.4)
0.6 (2.5)
0.6 (2.5)
0.7 (2.6)
0.7 (2.8)
0.7 (2.4)
0.8 (2.3)
0.9 (2.6)
1.0 (2.8)
1.1 (2.9)
1.2 (3.3)
15.3 (16.6) 18.1 (19.2) 20.9 (21.6) 25.1 (24.4) 27.2 (26.5) 29.8 (27.0) 30.6 (27.4) 32.3 (28.2) 33.4 (29.1) 34.5 (29.9) 37.3 (31.7)
8.4 (10.5) 8.1 (10.7) 8.5 (11.6) 8.7 (11.7) 8.7 (11.5) 9.0 (11.5) 8.2 (10.8) 8.4 (11.3) 8.8 (11.0) 9.2 (11.2) 10.0 (12.0)
0.5 (2.4)
0.5 (2.5)
0.5 (2.5)
0.5 (2.6)
0.6 (2.8)
0.5 (2.4)
0.6 (2.3)
0.7 (2.6)
0.8 (2.8)
0.9 (2.9)
1.0 (3.3)
14.0 (16.6) 16.4 (19.2) 19.2 (21.6) 23.5 (24.4) 25.6 (26.5) 28.0 (27.0) 29.0 (27.4) 30.6 (28.2) 32.1 (29.1) 33.5 (29.9) 36.5 (31.7)
9.4 (10.5) 9.3 (10.7) 10.0 (11.6) 10.5 (11.7) 10.7 (11.5) 10.9 (11.5) 10.3 (10.8) 10.7 (11.3) 11.0 (11.0) 11.2 (11.2) 12.0 (12.0)
0.7 (2.4)
0.7 (2.5)
0.7 (2.5)
0.8 (2.6)
0.9 (2.8)
0.9 (2.4)
0.9 (2.3)
1.0 (2.6)
1.1 (2.8)
1.2 (2.9)
1.3 (3.3)
17.1 (16.6) 20.3 (19.2) 23.7 (21.6) 28.5 (24.4) 30.5 (26.5) 33.2 (27.0) 34.0 (27.4) 35.9 (28.2) 37.3 (29.1) 38.0 (29.9) 40.5 (31.7)
9.5 (10.5) 9.4 (10.7) 10.2 (11.6) 10.1 (11.7) 10.2 (11.5) 10.9 (11.5) 10.0 (10.8) 10.3 (11.3) 10.5 (11.0) 10.8 (11.2) 11.7 (12.0)
0.6 (2.4)
0.7 (2.5)
0.7 (2.5)
0.8 (2.6)
0.9 (2.8)
0.9 (2.4)
0.9 (2.3)
1.0 (2.6)
1.1 (2.8)
1.3 (2.9)
1.5 (3.3)
14.3 (16.6) 17.0 (19.2) 20.3 (21.6) 24.6 (24.4) 27.1 (26.5) 30.6 (27.0) 31.7 (27.4) 33.6 (28.2) 34.3 (29.1) 34.9 (29.9) 37.8 (31.7)
8.4 (10.5) 8.4 (10.7) 8.6 (11.6) 8.8 (11.7) 8.8 (11.5) 9.0 (11.5) 8.6 (10.8) 8.9 (11.3) 9.1 (11.0) 9.3 (11.2) 10.2 (12.0)
0.7 (2.4)
0.6 (2.5)
0.6 (2.5)
0.7 (2.6)
0.7 (2.8)
0.7 (2.4)
0.7 (2.3)
0.8 (2.6)
0.9 (2.8)
1.0 (2.9)
1.1 (3.3)
15.0 (16.6) 17.6 (19.2) 20.1 (21.6) 23.5 (24.4) 25.4 (26.5) 27.9 (27.0) 28.4 (27.4) 29.9 (28.2) 30.7 (29.1) 32.2 (29.9) 34.9 (31.7)
4.8 (6.7)
0.3 (1.2)
6.6 (10.3)

4.7 (6.7)
0.3 (1.2)
7.7 (12.0)

4.8 (6.9)
4.8 (7.2)
4.9 (7.3)
4.8 (7.2)
4.5 (6.9)
4.5 (6.8)
4.6 (6.9)
4.6 (7.0)
4.7 (7.4)
0.3 (1.2)
0.3 (1.2)
0.3 (1.3)
0.3 (1.3)
0.3 (1.3)
0.3 (1.3)
0.4 (1.3)
0.4 (1.4)
0.4 (1.5)
8.8 (13.6) 10.3 (15.4) 11.0 (16.6) 11.8 (17.2) 12.1 (17.5) 12.7 (18.3) 13.2 (18.9) 13.3 (19.3) 13.6 (19.8)
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Table 3 Interrupted time-series analyses results, reporting changes in average number (95% CI) of consultations per
patient*
Face-to-face
Starting level
Pre-QOF annual trend
Step change
Telephone
Post-QOF annual trend change†
Starting level
Pre-QOF annual trend
Step change
Post-QOF annual trend change†
Other
Starting level
Pre-QOF annual trend
Step change
Post-QOF annual trend change‡

SMI

Controls

p Value†

8.88 (8.75 to 9.00)
−0.04 (−0.10 to 0.01)
0.56 (−0.004 to 1.12)

4.87 (4.79 to 4.95)
−0.05 (−0.08 to −0.01)
0.16 (−0.04 to 0.36)

<0.001
0.832
0.113

0.19 (0.02 to 0.36)
0.59 (0.53 to 0.64)
0.01 (−0.01 to 0.04)
−0.02 (−0.16 to 0.12)
0.06 (0.02 to 0.09)

0.01 (−0.04 to 0.07)
0.23 (0.22 to 0.25)
0.01 (0.001 to 0.01)
0.0002 (−0.03 to 0.03)
0.01 (0.005 to 0.02)

10.20 (10.02 to 10.38)
2.61 (2.53 to 2.69)
2.39 (1.34 to 3.44)
−1.00 (−1.25 to −0.75)

4.66 (4.52 to 4.79)
1.01 (0.95 to 1.07)
0.95 (0.45 to 1.45)
−0.55 (−0.68 to −0.42)

0.022
<0.001
0.639
0.719
0.004
<0.001
<0.001
0.003
<0.001

*2003/2004 was excluded from analyses since it was considered a preparatory
year.
qﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2

2

†Comparing coefficients across models using the z-value formula (b1  b2 )= SEb1 þ SEb2 .
‡Change compared with pre-QOF trend.
SMI, severe mental illness; QOF, Quality and Outcomes Framework.

both groups and more so for people with SMI, possibly
reﬂecting the increasing computerisation of primary
care. Nevertheless we still observed a step increase with
the introduction of the QOF, larger for people with
SMI, although the rates of increase slowed down over
time for both groups. These ﬁndings are in agreement
with the hypothesis that the introduction of the QOF
successfully incentivised GPs to monitor the health of
people with SMI more frequently. Over time, we also
observed a great increase in the average number of
reported comorbidities for the SMI group. However, this
could be attributable to improved case ﬁnding driven by
the increase in face-to-face consultations or due to
improved recording by practices, rather than any actual
general deterioration in the health of people with SMI.
The increase in reported comorbidities also explains the
low adjusted consultation rates post-QOF, since people
with SMI appeared less healthy post-QOF.
Strengths and limitations
This is the largest longitudinal study of consultation rate
patterns for people with SMI in UK primary care.
However, there are important limitations. First, this is an
observational study and we cannot be certain that the
increases we observed can be fully attributed to the
introduction of the QOF incentivisation scheme. They
might have emerged regardless, as a result of increased
awareness of the unmet health needs of people with
SMI, or later initiatives.34 Second, we cannot rule out
that the increase in comorbidities for the SMI group
does not indicate a real deterioration in health, rather
than better case ﬁnding. However, the fact that other
characteristics of the population (especially age) remain
unchanged over time makes the real health
8

deterioration scenario unlikely. For this reason, we principally focus on unadjusted analyses, since we feel that
the health deterioration assumption on which analyses
controlled for comorbidities are based is much less
likely. Third, any study of this nature is limited by the
reliability and accuracy of the data in the patient’s electronic record. We are conﬁdent about the reliability of
the recorded patient contact data and patient characteristics. However, less is known about the accuracy of the
information on type of consultation, and primary care
staff may be inclined to record face-to-face as the default
option. If so, our data will have overestimated
face-to-face consultations. Although consultation patterns may differ across health professions, we did not
use consulting professional data due to reliability uncertainty. Fourth, we could not assess the content of consultations, and so do not know whether they adequately
address the needs of patients. Fifth, for practical reasons
and completeness, we aggregated various consultations
types into an ‘other’ category. Although this contains
vastly heterogeneous consultation types, which we did
not aim to investigate separately, as well as purely administrative events, it does provide some insight into the
increased overall workload. Finally, the CPRD collects
data from practices using the Vision clinical system and
recording activity may differ for practices using other
systems,35 although we would not expect that potential
variation to affect our ﬁndings.
Findings
Women and older people were more likely to consult, in
agreement with previous research.18 29 Analysis of the
QResearch database reported an annual face-to-face consultation rate of 5.4 for the general population in

Kontopantelis E, et al. BMJ Open 2015;5:e008650. doi:10.1136/bmjopen-2015-008650

Downloaded from http://bmjopen.bmj.com/ on December 23, 2015 - Published by group.bmj.com

Open Access
2008,18 higher than our 2008/2009 estimate of 4.6. This
discrepancy may be explained by differences in local
deprivation and clinical computer systems, as well as by
the different characteristics in our matched control
group and the general population. A previous smaller
study reported an average face-to-face consultation rate
for people with SMI with GPs and nurses of 6.7, for
2008/2009.2 Although our face-to-face consultation rate
is higher at 9.5 for the same year, we included consultations with all primary healthcare professionals.
People with SMI are more likely to die prematurely13 36
and to have comorbid health conditions.11 37 Primary
care has a pivotal role to play in the care of people with
SMI,2 especially in terms of physical health monitoring
and providing preventative services.38 39 Nevertheless, it
is worth highlighting that within a year of ﬁrst diagnosis,
diagnosis is not ﬁnalised for one in ﬁve patients. It is
also unsurprising that consultation rates are higher if
need is translated into greater service utilisation. What is
unclear is whether primary care consultations are
adequately addressing this need. However, our ﬁndings
suggest that people with SMI generally have the opportunity to be in receipt of the checks required by QOF,
given the observed face-to-face consultation rates,
although the effectiveness of these checks in improving
patient health is still being debated.40–43 In line with the
national well-being and recovery agenda, consultation
rates may continue to increase further as Community
Mental Health Teams are encouraged to discharge all
but the most severe cases back to primary care.
Conversely, the removal of cardiometabolic QOF
indicators (requiring annual recording of weight, blood
cholesterol and glucose) in 2014 might curb such an
increase. Recent evidence suggests that removal of
QOF incentives has had negligible effects on recorded
quality of care, both short-term and medium-term.22
However, most previously removed QOF activities were
still indirectly incentivised and further research is
required to assess the long-term impact of removing
SMI indicators.

5

Centre for Pharmacoepidemiology and Drug Safety, Manchester Pharmacy
School, University of Manchester, Manchester, UK
6
Department of Health Sciences, University of York, York, UK
7
Division of Health Research, University of Lancaster, Lancaster, UK
Twitter Follow Evangelos Kontopantelis at @dataevan, Tim Doran at
@narodmit and Siobhan Reilly at @DrSiobhanReilly
Acknowledgements The authors would like to thank Dr Jess Drinkwater and
Dr Liz England for their assistance with the categorisation of Read Codes
(type of consultation and healthcare professional). They are grateful to the
MHRN funded SURP and Tim Rawcliffe for providing a service user review of
the proposal and ongoing advice. Thanks to Jacqueline Harte for assisting in
the collation of QOF business rules. Finally, they would also like to thank their
colleague, friend and collaborator, Professor Helen Lester, who sadly passed
away before the publication of this paper.
Contributors EK and SR originally designed the study but CP, IO, DR, DMA
and TD contributed to its significant improvement. IO extracted the data from
the CPRD and EK performed the statistical analyses. EK and CP wrote the
manuscript and all co-authors critically edited the manuscript. EK is the
guarantor of this work and, as such, had full access to all the data in the
study and takes responsibility for the integrity of the data and the accuracy of
the data analysis.
Funding This study was funded by the National Institute for Health Research
(NIHR) School for Primary Care Research (SPCR), under the title ‘Exploring
the physical health and primary care management of people with serious
mental illness (SMI) using the General Practice Research Database’ ( project
no. 144). This paper presents independent research funded by the NIHR.
MRC Health eResearch Centre Grant MR/K006665/1 supported the time and
facilities of one investigator (EK).
Disclaimer The views expressed are those of the authors and not necessarily
those of the NHS, the National Institute for Health Research or the
Department of Health. The study was carried out in the University of
Manchester’s Institute of Population Health.
Ethics approval ISAC.
Provenance and peer review Not commissioned; externally peer reviewed.
Data sharing statement No additional data are available.
Open Access This is an Open Access article distributed in accordance with
the terms of the Creative Commons Attribution (CC BY 4.0) license, which
permits others to distribute, remix, adapt and build upon this work, for
commercial use, provided the original work is properly cited. See: http://
creativecommons.org/licenses/by/4.0/

REFERENCES
1.

CONCLUSIONS
Consultation rates for people with SMI increased over
time, for all three consultation types. The increase was
greater after the introduction of ﬁnancial incentives in
2004. It seems reasonable to conclude that the introduction of the scheme incentivised practices to assess
people with SMI more often, and that this led to better
case ﬁndings for comorbidities.
Author affiliations
1
Centre for Health Informatics, Institute of Population Health, University of
Manchester, Manchester, UK
2
NIHR School for Primary Care Research, Centre for Primary Care, Institute of
Population Health, University of Manchester, Manchester, UK
3
Manchester Institute of Biotechnology, University of Manchester, Manchester,
UK
4
Centre for Biostatistics, Institute of Population Health, University of
Manchester, Manchester, UK

2.
3.
4.
5.
6.
7.

Kontopantelis E, et al. BMJ Open 2015;5:e008650. doi:10.1136/bmjopen-2015-008650

Health CfM. No health without mental health: implementation
framework. Health Do, 2012. https://www.gov.uk/government/
uploads/system/uploads/attachment_data/file/216870/No-HealthWithout-Mental-Health-Implementation-Framework-Reportaccessible-version.pdf
Reilly S, Planner C, Hann M, et al. The role of primary care in
service provision for people with severe mental illness in the United
Kingdom. PLoS ONE 2012;7:e36468.
The Schizophrenia Commission. The abandonded illness: a report
by the Shizophrenia Commission. Illness RM, 2012. http://www.
rethink.org/media/514093/TSC_main_report_14_nov.pdf
Naylor C, Bell A. Mental Health and the productivity challenge:
improving quality and value for money. Lodon: The King’s Fund,
2010.
Rowlands S, Moser K. Consultation rates from the general practice
research database. Br J Gen Pract 2002;52:658–60.
McNiece R, Majeed A. Socioeconomic differences in general
practice consultation rates in patients aged 65 and over: prospective
cohort study. BMJ 1999;319:26–8.
The National Confidential Inquiry into Suicide and Homicide by
People with Mental Illness. Annual report: England, Northern Ireland,
Scotland and Wales Manchester Uo, 2014:157. http://www.bbmh.
manchester.ac.uk/cmhr/centreforsuicideprevention/nci/reports/
Annualreport2014.pdf

9

Downloaded from http://bmjopen.bmj.com/ on December 23, 2015 - Published by group.bmj.com

Open Access
8.

9.
10.

11.

12.

13.
14.
15.
16.
17.

18.

19.
20.
21.
22.

23.
24.
25.

10

RCGP. The GP Consultation in Practice (2.01 The Contextual
Statement on). Royal College of General Practitioners, 2014:20.
http://www.rcgp.org.uk/gp-training-and-exams/~/media/Files/GPtraining-and-exams/Curriculum-2012/
RCGP-Curriculum-2-01-GP-Consultation-In-Practice.ashx
Hardy S, Hinks P, Gray R. Screening for cardiovascular risk in
patients with severe mental illness in primary care: a comparison
with patients with diabetes. J Ment Health 2013;22:42–50.
Modi RN, Ledingham D. Cardiovascular health monitoring in patients
with psychotic illnesses: a project to investigate and improve
performance in primary and secondary care. BMJ Qual Improv Rep
2013;2. http://qir.bmj.com/content/2/1/u632.w640
De Hert M, Correll CU, Bobes J, et al. Physical illness in patients
with severe mental disorders. I. Prevalence, impact of
medications and disparities in health care. World Psychiatry 2011;
10:52–77.
NASMHPD. Morbidity and Mortality in People with Serious Mental
Illness Council. MD, 2006:87. http://www.nasmhpd.org/docs/
publications/MDCdocs/Mortality%20and%20Morbidity%20Final%
20Report%208.18.08.pdf
Newman SC, Bland RC. Mortality in a cohort of patients with
schizophrenia—a record linkage study. Can J Psychiatr
1991;36:239–45.
Lester H. The James Mackenzie Lecture 2012: bothering about Billy.
Br J Gen Pract 2013;63:e232–4.
Saha S, Chant D, McGrath J. A systematic review of mortality in
schizophrenia: is the differential mortality gap worsening over time?
Arch Gen Psychiatry 2007;64:1123–31.
Unutzer J, Schoenbaum M, Druss BG, et al. Transforming Mental
Health care at the interface with general medicine: report for the
President’s Commission. Psychiatr Serv 2006;57:37–47.
Hardy S, White J, Deane K, et al. Educating healthcare
professionals to act on the physical health needs of people with
serious mental illness: a systematic search for evidence. J Psychiatr
Ment Health 2011;18:721–7.
QResearch. Trends in Consultation Rates in General Practice 1995/
1996 to 2008/2009: Analysis of the QResearch database. 2009:24.
http://www.hscic.gov.uk/catalogue/PUB01077/tren-cons-rate-geneprac-95-09-95-09-rep.pdf
Lang FH, Johnstone EC, Murray GD. Service provision for people
with schizophrenia. II. Role of the general practitioner.
Br J Psychiatry 1997;171:165–8.
Roland M. Linking physicians’ pay to the quality of care—a major
experiment in the United kingdom. N Engl J Med
2004;351:1448–54.
Reilly S, Olier I, Planner C, et al. Inequalities in physical comorbidity:
a longitudinal comparative cohort study of people with severe mental
illness in the UK. BMJ Open 2015;5:e009010.
Kontopantelis E, Springate D, Reeves D, et al. Withdrawing
performance indicators: retrospective analysis of general practice
performance under UK Quality and Outcomes Framework. BMJ
2014;348:g330.
Communities and Local Government. The English Indices of
Deprivation 2010: Technical Report. Government DfCaL, 2011.
http://www.communities.gov.uk/documents/statistics/pdf/1870718.pdf
Kontopantelis E. A Greedy algorithm for representative sampling:
repsample in Stata. J Stat Softw 2013;55:1–19.
Olier I, Springate DA, Ashcroft DM, et al. Modelling conditions and
health care processes in Electronic Health Records: an application
to Severe Mental Illness with the Clinical Practice Research
Datalink. PLOS ONE 2016. In press.

26.

27.
28.
29.
30.
31.
32.

33.

34.

35.

36.
37.
38.

39.

40.
41.
42.
43.

Springate DA, Kontopantelis E, Ashcroft DM, et al. ClinicalCodes: an
online clinical codes repository to improve the validity and
reproducibility of research using electronic medical records. PLoS
ONE 2014;9:e99825.
NICE. Standards and Indicators. 2015. https://www.nice.org.uk/
standards-and-indicators
Evans HER, Tsourapas A, Mercer CH, et al. Primary care
consultations and costs among HIV-positive individuals in UK primary
care 1995–2005: a cohort study. Sex Transm Infect 2009;85:543–9.
Wang YY, Hunt K, Nazareth I, et al. Do men consult less than
women? An analysis of routinely collected UK general practice data.
BMJ Open 2013;3:e003320.
Kontopantelis E, Doran T, Springate DA, et al. Regression based
quasi-experimental approach when randomisation is not an option:
interrupted time series analysis. BMJ 2015;350:h2750.
Linden A. Conducting interrupted time-series analysis for single- and
multiple-group comparisons. Stata J 2015;15:480–500.
Doran T, Kontopantelis E, Valderas JM, et al. Effect of financial
incentives on incentivised and non-incentivised clinical activities:
longitudinal analysis of data from the UK Quality and Outcomes
Framework. BMJ 2011;342:d3590.
Kontopantelis E, Reeves D, Valderas JM, et al. Recorded quality of
primary care for patients with diabetes in England before and after
the introduction of a financial incentive scheme: a longitudinal
observational study. BMJ Qual Saf 2013;22:53–64.
NHS. Using the Commissioning for Quality and Innovation (CQUIN)
payment framework. Department of Health, 2008:27. http://
webarchive.nationalarchives.gov.uk/20130107105354/http://www.dh.
gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/
documents/digitalasset/dh_091435.pdf
Kontopantelis E, Buchan I, Reeves D. Relationship between quality
of care and choice of clinical computing system: retrospective
analysis of family practice performance under the UK’s quality and
outcomes framework. BMJ Open 2013;3:e003190.
Wahlbeck K, Westman J, Nordentoft M, et al. Outcomes of Nordic
mental health systems: life expectancy of patients with mental
disorders. Br J Psychiatry 2011;199:453–8.
Leucht S, Burkard T, Henderson J, et al. Physical illness and
schizophrenia: a review of the literature. Acta Psychiatr Scand
2007;116:317–33.
NICE. Schizophrenia: core interventions in the treatment and
management of schizophrenia in adults in primary and secondary
care. National Institure for Health and Care Excellence, 2009:399.
http://www.nice.org.uk/guidance/cg82
NICE. Bipolar disorder: the management of bipolar disorder in
adults, children and adolescents, in primary and secondary care.
National Institure for Health and Care Excellence, 2006:58. http://
www.nice.org.uk/guidance/cg38
Dusheiko M, Gravelle H, Martin S, et al. Quality of disease
management and risk of mortality in English primary care practices.
Health Serv Res 2015;50:1452–71.
Kontopantelis E, Springate DA, Ashworth M, et al. Investigating the
relationship between quality of primary care and premature mortality
in England: a spatial whole-population study. BMJ 2015;350:h904.
Dusheiko M, Doran T, Gravelle H, et al. Does higher quality of
diabetes management in family practice reduce unplanned hospital
admissions? Health Serv Res 2011;46:27–46.
Harrison MJ, Dusheiko M, Sutton M, et al. Effect of a national
primary care pay for performance scheme on emergency hospital
admissions for ambulatory care sensitive conditions: controlled
longitudinal study. BMJ 2014;349:g6423.

Kontopantelis E, et al. BMJ Open 2015;5:e008650. doi:10.1136/bmjopen-2015-008650

Downloaded from http://bmjopen.bmj.com/ on December 23, 2015 - Published by group.bmj.com

Primary care consultation rates among
people with and without severe mental
illness: a UK cohort study using the Clinical
Practice Research Datalink
Evangelos Kontopantelis, Ivan Olier, Claire Planner, David Reeves,
Darren M Ashcroft, Linda Gask, Tim Doran and Siobhan Reilly
BMJ Open 2015 5:

doi: 10.1136/bmjopen-2015-008650
Updated information and services can be found at:
http://bmjopen.bmj.com/content/5/12/e008650

These include:

Supplementary Supplementary material can be found at:
Material http://bmjopen.bmj.com/content/suppl/2015/12/16/bmjopen-2015-008
650.DC1.html

References

This article cites 29 articles, 15 of which you can access for free at:
http://bmjopen.bmj.com/content/5/12/e008650#BIBL

Open Access

This is an Open Access article distributed in accordance with the terms of
the Creative Commons Attribution (CC BY 4.0) license, which permits
others to distribute, remix, adapt and build upon this work, for commercial
use, provided the original work is properly cited. See:
http://creativecommons.org/licenses/by/4.0/

Email alerting
service

Receive free email alerts when new articles cite this article. Sign up in the
box at the top right corner of the online article.

Topic
Collections

Articles on similar topics can be found in the following collections
General practice / Family practice (377)
Health informatics (124)
Health policy (394)
Health services research (809)
Mental health (388)
Public health (1296)

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions
To order reprints go to:
http://journals.bmj.com/cgi/reprintform
To subscribe to BMJ go to:
http://group.bmj.com/subscribe/

