
INTRODUCTION
The UK’s pay-for-performance scheme for
general practice, the Quality and Outcomes
Framework (QOF), requires general
practices to maintain registers of patients
with selected chronic conditions; the
numbers of patients in the registers at
practice level are publicly available.1 The
numbers of patients recorded in these
registers differs from the levels of
prevalence indicated by population surveys.2

This difference is important because early
disease detection enables earlier clinical
management that may be followed by better
healthcare outcomes. For example, it has
been shown that mortality from coronary
heart disease (CHD) is lower in those
primary care trusts (PCTs) in which higher
numbers of people are recorded as having
hypertension on the general practice QOF
registers.3 This finding reflects evidence that
stronger primary care orientation of health
systems is associated with lower all-cause
and cardiovascular mortality.4

Although the failure to detect chronic
conditions is an important issue, it should
be noted that, in some cases, detected
conditions are not recorded in general-
practice registers and, in others, patients
are recorded in error as having a condition.5

In this article, the focus is on the recorded
detection of chronic conditions.

Six mechanisms have been argued to
account for the beneficial impact of primary
care on population health:

• greater access to needed services;

• better quality of care;

• a focus on prevention;

• early management of health problems;

• the cumulative effect of primary care
characteristics; and

• reducing unnecessary and potentially
harmful secondary care.6

The characteristics of greater access, a
focus on prevention, and early management
of health problems may be expected to
promote increased detection and
systematic recording of chronic diseases.

The QOF was introduced in 2004 to
improve general practice management of
selected chronic conditions.7 It not only
requires practices to maintain registers of
patients who have chronic conditions, but
also requires them to achieve targets for
disease-management indicators. The rate
of improvement in the care of patients with
asthma or diabetes following introduction of
the QOF was faster than previous trends,
but there was no significant change in the
rate of improvement in CHD.7

In addition to using a pay-for-performance
scheme to strengthen the management of
chronic conditions, a financial incentive
scheme to improve access to general
practice was introduced from 2006. Originally
a separate scheme, in England it has been
incorporated into the QOF; it consists of
practices obtaininga financial reward, receipt
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Abstract
Background
The recorded detection of chronic disease by
practices is generally lower than the prevalence
predicted by population surveys.

Aim
To determine whether patient-reported access to
general practice predicts the recorded detection
rates of chronic diseases in that setting.

Design and setting
A cross-sectional study involving 146 general
practices in Leicestershire and Rutland,
England.

Method
The numbers of patients recorded as having
chronic disease (coronary heart disease,
chronic obstructive pulmonary disease,
hypertension, diabetes) were obtained from
Quality and Outcomes Framework (QOF)
practice disease registers for 2008–2009.
Characteristics of practice populations
(deprivation, age, sex, ethnicity, proportion
reporting poor health, practice turnover, list
size) and practice performance (achievement of
QOF disease indicators, patient experience of
being able to consult a doctor within 2 working
days and book an appointment >2 days in
advance) were included in regression models.

Results
Patient characteristics (deprivation, age, poor
health) and practice characteristics (list size,
turnover, QOF achievement) were associated
with recorded detection of more than one of the
chronic diseases. Practices in which patients
were more likely to report being able to book
appointments had reduced recording rates of
chronic disease. Being able to consult a doctor
within 2 days was not associated with levels of
recorded chronic disease.

Conclusion
Practices with high levels of deprivation and
older patients have increased rates of recorded
chronic disease. As the number of patients
recorded with chronic disease increased, the
capacity of practices to meet patients’ requests
for appointments in advance declined. The
capacity of some practices to detect and
manage chronic disease may need improving.
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of which is determined by the results of
regular surveys on patients’ experience of
access to their practice.8

Access to health care has been defined in
various ways, including:

• whether or not there is an adequate
supply of services (for example, sufficient
numbers of GPs);

• whether patients can readily make use of
the services (for example, there are no
financial or organisational barriers to
access); or

• whether all those who could benefit from
care are able to do so (that is, equity).9

The survey that is conducted addresses
various aspects of the patient experience,
including consultations with doctors and
nurses; however, with regard to access, it is
limited to patients’ experience of being able
to get through on the telephone and of
getting appointments. Nevertheless, the
survey findings do predict use of emergency
hospital services. Using the survey, it has
been shown that practices in which patients
are more likely to report being able to
consult their preferred GP have lower rates
of emergency hospital admission,10 and
practices in which patients are more likely
to report better telephone access have
lower rates of attendance at hospital
emergency departments.11

The current study was conducted to
investigate associations between patient
reports of access to general practice and
recorded detection of chronic conditions in
that setting. Specifically, in the light of
evidence that a greater supply of primary

care physicians has been found to be
associated with lower population mortality
rates4 and, based on the mechanisms
proposed as accounting for the impact of
primary care on population health,6 it was
hypothesised that practices with better
reported access would have higher levels of
recorded detection of chronic conditions.

METHOD
The study was undertaken at practice level
and included all 146 general practices in
Leicester City and Leicestershire and
Rutland primary care trusts (PCTs). The
QOF includes 19 chronic conditions and,
from these, the following four conditions
were selected:

• diabetes;

• hypertension;

• CHD; and

• chronic obstructive pulmonary disease
(COPD).

These are all common, have major
impacts on public health and, as they have
been included in the QOF since its launch in
2004, there has been ample time for
practices to compile complete disease
registers.12

Levels of recorded detection were taken
from the QOF registers for 2008–2009.13 The
QOF requires practices to compile registers
of the numbers of patients they have
identified. Practices’ recording rates for the
diseases in question were calculated by
dividing the number of patients on the
particular disease register by the total
number of patients registered at the
practice.

Information relating to practice list size
and achievement of clinical indicators — for
example, control of blood pressure in
hypertension or assessment of respiratory
function in COPD — is also recorded in the
QOF data. Overall clinical performance in
each disease domain is then summarised
in points representing the level of
achievement of the indicators in the
respective domain. These data are publicly
available and were obtained from the NHS
Information Centre.13

The GP Patient Survey 2008/09,14 which
was administered by the survey company
Ipsos MORI to 5.6 million adults registered
with general practices in England, was also
used. It was available in English and 13 non-
English languages, and could be completed
online, by telephone, or by post. The
questionnaire included 38 questions,

How this fits in
For many chronic conditions, there are
fewer patients recorded on practice disease
registers than the numbers predicted by
population surveys. In this study,
characteristics of practices and their
patient populations were related to the
numbers of patients recorded on Quality
and Outcomes Framework registers for
coronary heart disease, chronic obstructive
pulmonary disease, hypertension, and
diabetes. Practices with greater numbers
of older patients, higher self-reporting of
poor health, and lower rates of patient
turnover had more patients recorded as
having chronic conditions. Practices with
large numbers of patients with chronic
conditions were less successful in enabling
patients to book their appointments in
advance.
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covering information about the responder
(age, sex, ethnicity, health), and experience
of several aspects of services, including out-
of-hours care and consultations, in addition
to access.

As practices with more patients in poor
health would be expected to have more
patients with chronic diseases, included in
the analysis was the proportion of
responders reporting their health as poor in
response to the survey question on health
(patients were asked the following question,
and were asked to respond with one of five
options, ranging from excellent to poor: ‘In
general, would you say your health is ...?’).
Two questions on access were used:

• ‘Think about the last time you tried to see
a doctor fairly quickly. Were you able to
see a doctor on the same day or in the
next 2 days the GP surgery or health
centre was open?’ This was limited to
those patients who had tried to see a
doctor fairly quickly in the previous
6 months; and

• ‘Last time you tried, were you able to get
an appointment with a doctor more than
2 full days in advance?’ This was limited
to those patients who had tried to book an
appointment in the previous 6 months).

These questions represent two different
aspects of access — being able to see a
doctor quickly and being able to plan care in
advance. The latter is relevant in the
management of chronic disease and, for
some patients, includes choosing to consult
a particular doctor (relationship continuity15).
As the response rate varied between
practices, information on the survey
response rate for each practice was
obtained.

The Index of Multiple Deprivation (IMD)
score from 2007 was used to indicate the
level of socioeconomic deprivation in the
practice population.16 The IMD is derived
from 38 indicators in seven domains:
income, employment, education, health,
housing, the environment, and crime.
Higher scores indicate greater deprivation,
the score has varied between PCTs in
England from 8.1 (Surrey) to 48.3 (Heart of
Birmingham).17

Information on practice list size,
percentage of the practice aged ≥65 years,
sex, ethnicity, and the proportion of the
practice list joining and leaving the practice
in 2008–2009 (turnover) were obtained from
the PCT. An analysis using the General
Practice Research Database to inform
resource allocation in general practice has
shown that the average time in consultation
is 40–50% higher for new patients in their
first year of registration compared with
other patients.18

Statistical methods
Initial descriptive analysis and univariable
analysis preceded negative binomial
regression. As the data were expected to be
over dispersed counts, an appropriate
analysis method was negative binomial
regression. The log of the practice list size
was used as an offset to adjust for varying
practice list sizes.

Predictors were entered into the models
in two groups using a sequential variable
selection method. In group one were the
population factors (percentage of practice
population aged ≥65 years, IMD score,
ethnic group, poor reported health, sex,
current list size, and turnover). In group two
were the primary care performance
variables (the relevant QOF domain variable
and the two access variables). All variables
were retained in the models once entered.
All analyses were carried out using SAS
(version 9.1.3).

RESULTS
A total of 146 practices were included. In
2008–2009, 1 024 126 patients were
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Table 2. Variables from the GP patient survey included in the analysis
of 146 practices
Patient variable Median % (IQR)
Proportion reporting poor health 5 (3 to 6)
Able to book an appointment >2 days in advance 72 (56 to 83)
Able to see a GP within 2 days 88 (81 to 93)
Response rate 43 (36 to 50)
IQR = interquartile range.

Table 1. Practice characteristics (n = 146)
Practice characteristic Median (Q1, Q3)
Practice list size 5955 (3095, 9694)
Proportion aged ≥65 years 0.16 (0.12, 0.18)
Proportion white 0.91 (0.71, 0.97)
Proportion male 0.50 (0.49, 0.51)
IMD score 15.8 (10.0, 32.4)
Total practice list size with CHD, % 4.2 (3.7, 4.9)
Total practice list size with COPD, % 2.6 (2.1, 3.4)
Total practice list size with hypertension, % 13.0 (11.7, 15.0)
Total practice list size with diabetes, % 4.4 (3.7, 5.2)
QOF points attained, CHD % 100 (10, 100)a

QOF points attained, COPD % 100 (100, 100)b

QOF points attained, hypertension % 100 (100, 100)c

QOF points attained, diabetes % 100 (98, 100)d

aMinimum value 80%. bMinimum value 0%. cMinimum value 47%. dMinimum value 87%. CHD = coronary heart
disease. COPD = chronic obstructive pulmonary disease. IMD = Index of Multiple Deprivation. IQR = interquartile
range. Q1 = first quartile. Q3 = third quartile. QOF = Quality and Outcomes Framework.



registered with these practices. Table 1
presents information about the practices,
including proportions of practice
populations with the chronic conditions

included in this study. Levels of recorded
detection were lower than predicted by
estimates produced by the Eastern public
health observatory19 that have been
modelled from national surveys, such as the
Health Survey for England .19 For CHD in
people aged ≥16 years for 2008–2009,
predicted prevalences were 5.0% for
Leicester County and Rutland PCT and 5.1%
for Leicester City PCT, but in this study 4.2%
of practice populations (all age groups) were
recorded on CHD registers; expected
prevalences for COPD (all ages) were 2.6%
and 4.2% respectively, compared with 2.6%
recorded on registers; diabetes rates were
6.9% and 9.9% compared with 4.4%; and
hypertension rates were 29.2% and 26.7%
respectively, compared with 13.2% among
the practices in this study.

The median survey response rate for
practices in the study was 43.0%. Levels of
reported access to practices were generally
high (Table 2) but, in some practices,
satisfaction with being able to book an
appointment in advance was relatively low.

Table 3 outlines the practice and patient
characteristics of predicted detection rates
for diabetes, hypertension, CHD, and COPD.
Recorded detection of diabetes was higher
in practices with: more people aged
≥65 years, fewer white people, more people
reporting having poor health, smaller list
sizes, lower patient turnover, higher survey
response rate, and fewer patients reporting
being able to book an appointment in
advance.

Recorded hypertension detection was
higher in practices with: more older
patients, more patients reporting poor
health, smaller list sizes, lower patient
turnover, higher survey response rates, and
fewer patients reporting being able to book
an appointment in advance.

Recorded detection of CHD was higher in
practices with: greater deprivation, more
older patients, more people reporting poor
health, smaller list sizes, a higher survey
response rate, and fewer patients reporting
being able to book an appointment in
advance.

Recorded detection of COPD was higher
in practices with: more populations of
greater deprivation, more older patients,
more white patients, more people reporting
poor health, higher QOF points for COPD, a
higher survey response rate, and fewer
patients reporting being able to book an
appointment in advance.

DISCUSSION
Summary
In this study, practice and patient
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Table 3. Practice and patient characteristics of predicted detection
rates by chronic disease. Negative binomial regression (n = 146
practices)
Variable IRR (95% CI) % change P-value
Diabetes
IMD score 1.005 (0.999 to 1.01) 0.5 0.100
Aged ≥65 years, % 1.03 (1.01 to 1.05) 3 0.0004
White, % 0.99 (0.987 to 0.993) –1 <0.001
Males, % 1.008 (0.996 to 1.02) 0.8 0.190
Reporting health as poor, % 1.03 (1.01 to 1.06) 3 0.005
Practice list size 0.99 (0.97 to 0.995) –1 0.004
Patient turnover 0.98 (0.96 to 0.99) –2 0.010
QOF points for diabetes 0.99 (0.96 to 1.01) –1 0.240
Response rate, % 1.02 (1.01 to 1.03) 2 <0.001
Able to book appointment in advance 0.997 (0.995 to 0.999) –0.3 0.040
Able to get appointment within 2 days 0.998 (0.992 to 1.003) –0.2 0.350
Hypertension
IMD score 1.0 (0.99 to 1.01) 0.2 0.550
Aged ≥65 years, % 1.05 (1.03 to 1.07) 5 <0.001
White, % 0.998 (0.995 to 1.01) –0.2 0.110
Males, % 1.003 (0.99 to 1.02) 0.3 0.590
Reporting health as poor, % 1.03 (1.0 to 1.05) 3 0.020
Practice list size/1000 0.98 (0.97 to 0.99 ) –2 <0.001
Patient turnover 0.98 (0.96 to 0.99) –2 0.005
QOF points for hypertension 1.001 (0.99 to 1.01) 0.1 0.770
Response rate, % 1.02 (1.01 to 1.03) 2 <0.001
Able to book appointment in advance 0.997 (0.994 to 0.999) –0.3 0.020
Able to get appointment within 2 days 0.996 (0.99 to 1.01) –0.4 0.120
Coronary heart disease
IMD score 1.01 (1.0 to 1.02) 0.8 0.005
Aged ≥65 years, % 1.06 (1.04 to 1.08) 6 <0.001
White, % 0.999 (0.996 to 1.01) –0.1 0.440
Males, % 1.009 (0.99 to 1.02) 0.9 0.140
Reporting health as poor, % 1.04 (1.01 to 1.06) 4 <0.001
Practice list size/1000 0.99 (0.979 to 0.997) –1 0.010
Patient turnover 0.99 (0.97 to 1.01) –0.8 0.290
QOF points for CHD 1.02 (0.98 to 1.06) 1.8 0.310
Response rate, % 1.02 (1.01 to 1.03) 2 <0.001
Able to book appointment in advance 0.997 (0.995 to 0.999) –0.3 0.040
Able to get appointment within 2 days 0.997 (0.992 to 1.01) –0.3 0.310
Able to book appointment in advance 0.997 (0.995 to 0.999) –0.3 0.040
Chronic obstructive pulmonary disease
IMD score 1.02 (1.01 to 1.03) 2 <0.001
Aged ≥65 years, % 1.06 (1.03 to 1.09) 6 <0.001
White, % 1.01 (1.0 to 1.02 ) 1 <0.001
Males, % 1.01 (0.99 to 1.04) 1 0.190
Reporting health as poor, % 1.07 (1.03 to 1.11) 7 <0.001
Practice list size/1000 0.99 (0.97 to 1.00) -1 0.100
Patient turnover 0.99 (0.96 to 1.02) -0.8 0.580
QOF points for COPD 1.03 (1.01 to 1.06) 3 0.006
Response rate, % 1.02 (1.0 to 1.03) 2 0.030
Able to book appointment in advance 0.995 (0.991 to 0.999) -0.5 0.020
Able to get appointment within 2 days 0.999 (0.99 to 1.01) -0.1 0.880
The incident rate ratio (IRR) in the second column is the exponentiated beta coefficient from the regression

model for each term in the model. Interpretation: subtracting 1 from the IRR, then multiplying by 100 gives

the percentage change in the expected admissions count for a 1-unit increase in the predictor. IRRs <1

represent decreases and IRRs >1 represent increases in the expected count. Statistical model: negative

binomial regression, using log of the list size as the offset. COPD = chronic obstructive pulmonary disease.

IMD = Index of Multiple Deprivation. IRR = incident rate ratio. QOF = Quality Outcomes Framework.



characteristics (age, ethnicity, level of
deprivation, poor health, survey response
rates, patient turnover, list size) and
practice performance (QOF points achieved,
being able to book an appointment ahead)
were associated with levels of detection of
four major common conditions. However,
the hypothesis that better patient-reported
access would be associated with higher
recorded detection of disease was not
supported: a greater proportion of patients
reporting being able to book appointments
in advance was associated with lower
recorded detection. This finding suggests
that practices that have detected higher
numbers of people with chronic conditions
may have greater demands on them in
terms of providing systematic chronic-
disease management. Being able to
manage the workload, means putting the
ability to book appointments in advance
under pressure.

Patients with chronic conditions are more
likely to prefer to consult a doctor they have
come to know and trust, and place seeing a
doctor above seeing a nurse.20 In a US
healthcare setting, continuity has been
shown to improve the detection of
diabetes.21 Even though much routine care
for chronic conditions is provided by practice
nurses, consultation rates with GPs
increased between 2003–2004 and
2008–2009 in the UK.22 Furthermore, the
transfer of routine chronic-disease
management to nurses that took place in
most general practices with the
introduction of the QOF was followed by a
decline in patient perception of continuity.23

The lack of an association between
disease detection and being able to consult
a doctor within 2 days may be explained by
the finding that most practices performed
well in this aspect of access. Practices
appear to have prioritised quick access to a
doctor over being able to book in advance,
perhaps to ensure patients with acute
problems can be seen quickly.

The additional workload associated with
newly registered patients may explain the
association between higher patient turnover
and lower recorded detection rates. The
explanation for the finding that practices
with higher list sizes tend to have lower
recording of detected disease is uncertain,
although larger practices tend to offer
worse access and lower continuity.24

Having more patients who report their
health as poor (and who will have more
need for health care) was associated with a
higher level of recorded chronic disease.
Practices with lower proportions of white
patients had higher numbers of people with

diabetes, reflecting the higher incidence of
diabetes in Leicester’s south Asian
population; COPD detection, however, was
higher in practices with more white
patients, reflecting higher levels of smoking
in Leicester’s white population (28%) in
comparison with local south Asians (14%
for the entire local black and minority ethnic
population).25 The management of clinical
performance was not related to levels of
detection of hypertension or diabetes,
although it was for COPD.

Strengths and limitations
This study has a number of limitations. It
was conducted in two PCTs only and,
although there was wide population
diversity in terms of deprivation and
ethnicity, the findings may not be applicable
to England as a whole. As only a small
number of practices was included, the
number of variables that could be included
in the multivariate analysis was also limited.
There may be some patients in whom a
chronic condition has been detected but not
recorded in a register. It is likely that other
factors not included in the model also
explain levels of recorded detection of
chronic disease; for example, greater
awareness of the practice team of the
benefits of early disease detection, or higher
levels of staffing.

The study also does not describe in detail
the processes involved in detecting chronic
disease in practices with different
characteristics; an observational study in a
selected sample of practices would be
needed to understand the mechanisms
accounting for the current findings.
Furthermore, QOF data do not indicate
when diagnoses were made; an analysis
concentrating on new diagnoses would
have been more sensitive to recent practice
performance.

The survey response rate varied between
practices, with a median response rate of
43%. The study adjusted for the variation in
response rate between practices by
including response rate in the regression
models, but cannot be certain that non-
response varied at random between
practices. The mean response in England
was 38.2%, but an analysis of the reliability
of the findings concluded that the survey
had resulted in reliable survey estimates of
performance at the practice level on the two
access questions used to calculate
performance-related payments, both of
which were included in this study.26 This
provides reassurance about the survey
findings in the current study.
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It should be noted that this cross-
sectional study identifies associations and it
is not possible to infer causation from the
findings.  

Comparison with existing literature
The study confirms that levels of detection of
chronic diseases, as reflected by general
practice disease registers, do not match the
levels predicted in estimates based on
population surveys.2 Improved detection and
recording are required to reduce the impact
of these diseases. The general practice
consortia being established in England
should take steps to promote improved
disease detection in partnership with local
public health services. Community
interventions are likely to be required, as
well as action in general practices. Early
detection in ambulatory care, along with
prevention, control, or managing diseases,27

helps to prevent hospitalisations and
mortality.28

The finding that a greater patient-
reported ability to book appointments in
advance is associated with lower recorded
levels of chronic disease suggests that the
workload some practices in Leicestershire

are required to deal with is greater than they
are able to manage effectively. In the
practices in this study, rather than patient
perception of improved access leading to
improved detection of chronic diseases,
more chronic disease appeared to strain the
capacity of practice appointment systems.
This conclusion is supported by a study
showing an association between GP supply
in England and recorded detection of CHD,
stroke, and hypertension,29 and by evidence
from general practices in Scotland of a
failure to match the supply of GPs to the
demand for care in areas of deprivation.30,31

Implications for practice 
Practices serving populations that have large
numbers of people with chronic diseases
may need commensurate resources, and
should be incentivised to detect chronic
disease, for example through adjustments to
the QOF. Unless national policies are
designed to increase the capacity of practices
to detect and manage chronic disease, plans
to shift services from hospitals to primary
care are unlikely to be successful in
improving health or saving costs. 
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