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Diabetes is a growing public health concern world-
wide, with prevalence rates increasing rapidly in
most regions.1 People with diabetes experience con-

siderably worse health outcomes and have a shorter life ex-
pectancy than the general population. This is largely attribut-
able to a 2–4 times greater risk of cardiovascular disease,
which accounts for two-thirds of deaths among people with
diabetes.2–4

Smoking is an important modifiable risk factor for cardio-
vascular disease and microvascular complications in people
with diabetes.5 Smoking also contributes to inequalities in di-
abetes outcomes and explains in part the variations in mortal-
ity between socioeconomic groups.6 Despite being at an in-
creased risk of cardiovascular disease, many people with
diabetes smoke, with the rate of smoking among people with
diabetes approaching the rate in the general population.7,8

Comprehensive tobacco control strategies have been an
integral component of public health policy in the United
Kingdom, North America and Australia for many years.9–11

These strategies aim to reduce overall tobacco use and expo-
sure and include interventions targeted at groups with high
smoking rates, including young people, those of low socio-
economic status and ethnic minorities. As part of these ef-
forts, the UK government established a universal smoking
cessation service (which combines psychological support
and medication) for smokers who would like to quit. An im-
portant component of this service is the delivery of brief ces-
sation advice and referral to “stop smoking clinics” by pri-
mary health care providers. However, despite evidence that
cessation advice improves quit rates,12–14 studies have shown
that primary health care providers are not routinely offering
cessation advice during consultations.15,16 A systematic re-
view published in 2005 suggested that this may be partly due
to negative views held by some practitioners about dis-
cussing smoking with their patients.17 Vogt and colleagues17

found that many general practitioners felt that such discus-
sions were too time consuming (42%) or were not effective
(38%), or that they lacked the required skills to provide
smoking cessation advice (22%).

Pay-for-performance incentives have been proposed as a
method to improve the quality of care received by patients.18,19
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Impact of a pay-for-performance incentive on support for
smoking cessation and on smoking prevalence among
people with diabetes

Background: Many people with diabetes continue to
smoke despite being at high risk of cardiovascular dis-
ease. We examined the impact of a pay-for-performance
incentive in the United Kingdom introduced in 2004 as
part of the new general practitioner contract to improve
support for smoking cessation and to reduce the preva-
lence of smoking among people with chronic diseases
such as diabetes.

Methods: We performed a population-based longitudinal
study of the recorded delivery of cessation advice and the
prevalence of smoking using electronic records of patients
with diabetes obtained from participating general practices.
The survey was carried out in an ethnically diverse part of
southwest London before (June–October 2003) and after
(November 2005–January 2006) the introduction of a pay-for-
performance incentive.

Results: Significantly more patients with diabetes had their
smoking status ever recorded in 2005 than in 2003 (98.8% v.
90.0%, p <0.001). The proportion of patients with docu-
mented smoking cessation advice also increased signifi-
cantly over this period, from 48.0% to 83.5% (p < 0.001). The
prevalence of smoking decreased significantly from 20.0%
to 16.2% (p < 0.001). The reduction over the study period
was lower among women (adjusted odds ratio 0.71, 95%
confidence interval 0.53–0.95) but was not significantly dif-
ferent in the most and least affluent groups. In 2005, smok-
ing rates continued to differ significantly with age
(10.6%–25.1%), sex (women, 11.5%; men, 20.6%) and ethnic
background (4.9%–24.9%).

Interpretation: The introduction of a pay-for-performance
incentive in the United Kingdom increased the provision of
support for smoking cessation and was associated with a re-
duction in smoking prevalence among patients with dia-
betes in primary health care settings. Health care planners
in other countries may wish to consider introducing similar
incentive schemes for primary care physicians.
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Quality targets to identify and counsel patients with chronic
disease who smoke were introduced in the United Kingdom as
part of the new general practitioner contract in April 2004.20

These targets form part of one of the most radical shifts to-
ward pay-for-performance seen in any health care setting.
About one-quarter of general practice income is currently de-
rived through the achievement of quality targets in managing
chronic diseases such as diabetes and coronary artery disease.
Six of the 10 disease indicator areas in the contract have a
smoking cessation component, accounting for 13% (74/550)
of points available in the clinical quality indicators.

In this article, we present the findings of a population-
based longitudinal study that examined the impact of a pay-
for-performance incentive on support for smoking cessation
and on smoking prevalence among people with diabetes in a
multiethnic population.

Methods

Diabetes was 1 of 10 disease indicator areas within the clini-
cal domain of the Quality and Outcomes Framework in the
United Kingdom’s general practitioner contract of April
2004 (the number of indicator areas was increased to 19
when the contract was revised in April 2006). Of the 99
points available for diabetes care, 50 are allocated for the
achievement of treatment targets (blood pressure
≤ 145/85 mm Hg [17 points], glycosylated hemoglobin
≤ 7.4% [16 points], glycosylated hemoglobin ≤ 10% [11
points], cholesterol ≤ 5 mmol/L [6 points]). The remaining
points are awarded for the recording of 14 process measures
of care. These mea-sures of care include Diabetes Mellitus
Indicator 3 (the proportion of patients with diabetes for
whom there is a record of smoking status in the previous
15 months, except those who have never smoked, for whom
smoking status should be recorded once [3 points]) and Dia-
betes Mellitus Indicator 4 (the proportion of patients with di-
abetes who smoke and whose notes contain a record that
smoking cessation advice has been offered in the last
15 months [5 points]).

Wandsworth Primary Care Trust, located in southwest Lon-
don, England, has established comprehensive primary care-
based diabetes registers. Data for the Wandsworth Prospective
Diabetes Study were collected before (June–October 2003) and
after (November 2005–January 2006) the introduction of the
new general practitioner contract in April 2004. Ethical ap-
proval for the study was granted by the Wandsworth Local Re-
search Ethics Committee.

The study area contains 36 primary care practices and has
a total registered population of 243 519. The population of
the Wandsworth borough is younger than the average popu-
lation of England; 74% of people in Wandsworth are under
45 years of age (compared with 60% nationally). About 1 in 5
Wandsworth residents (22%) belongs to a nonwhite ethnic
group, and this borough has higher levels of socioeconomic
deprivation relative to elsewhere in England.21

The methods used to develop our register of patients with
diabetes in Wandsworth have been described previously.22 In
brief, we asked all practices in the study area to participate.

We identified all patients with type 1 or type 2 diabetes by
searching computerized general practice records for “read
codes” for diagnoses of diabetes (C10) or diabetes care (66A).
[Read codes are the clinical classification system used in pri-
mary care in the United Kingdom.23] Patients who received re-
peat prescriptions for diabetic medications or whose glycosy-
lated hemoglobin level was greater than 7.5% were also
included in our study. Patients under 18 years of age and
women with gestational diabetes or who received treatment
for polycystic ovarian syndrome rather than diabetes were ex-
cluded. A unique patient identifier (National Health Service
number) was used to link the patient records collected in
both of the study periods.

We examined smoking status and cessation advice based
on information recorded on practice computers during the
2003 and 2005 study periods. Patients self-identified their
ethnic background (at registration or during a consultation)
from closed categories based on the classifications used in
the 2001 UK census.24 Socioeconomic status was assigned to
individual patients based on their postal code using the 2004
Index of Multiple Deprivation.21 This index is the most com-
monly used method to determine neighbourhood socioeco-
nomic status in the United Kingdom and is compiled from a
variety of sources, including the 2001 UK census, and unem-
ployment and social security benefit records. Patients were
grouped into deprivation fifths; patients in group 1 resided in
the least deprived areas, and those in group 5 resided in the
most deprived areas.

Our statistical analyses were influenced by the study de-
sign, which included repeated measurements and practice-
level clustering of participants. Therefore, we used the McNe-
mar test to examine differences in the frequency distributions
of indicators between 2003 and 2005. Intrapractice correla-
tions for different variables were: recording of smoking sta-
tus (2003, 0.10, 95% confidence intervals [CI] 0.05–0.16;
2005, 0.03, 95% CI 0.01–0.04), smoking cessation advice
(2003, 0.05, 95% CI 0.02–0.08; 2005, 0.01, 95% CI
0.00–0.02) and actual smoking status (2003, 0.16, 95% CI,
0.05–0.26; 2005, 0.14, 95% CI 0.05–0.23).

We used conditional logistic regression with practice as
the clustering variable to determine the association of the in-
dicator variables with age, sex, ethnic background and depri-
vation group. Changes in achievement between the 2 study
periods were assessed by conditioning 2005 achievements on
2003 achievements. All standard errors were robust to ac-
count for the clustering of patients within general practices.25

An adjusted odds ratio of >1 indicates that recording of smok-
ing status, provision of cessation advice or prevalence of
smoking was greater than in the reference group after adjust-
ing for age, sex, ethnic background, deprivation group and
practice level clustering.

Results

The European age-standardized prevalence of diabetes in-
creased from 36.3 to 42.2 per 1000 population in all age groups
between 2003 and 2005.26 Of the 36 practices in the study area,
32 agreed to participate in the study. We identified 4284 adults
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(≥ 18 years) with diabetes who were registered with the 32 prac-
tices in both the 2003 and 2005 study periods (2227 men, 2057
women). The percentage of missing data in patient records was
low (2.9%). We therefore restricted our analyses to records with
complete information; thus, missing data had little effect on our
conclusions. The 4 practices that did not participate in our study
accounted for less than 6% of the registered population in the
study area. The practices that did not participate were smaller (3
had fewer than 3000 patients) and were located in more de-
prived areas than the participating practices.

Smoking status was significantly more likely to be ever
recorded in 2005 than in 2003 (98.8% v. 90.0%, p < 0.001).
The proportion of patients whose smoking status was
recorded in the 15 months before the study period was also
greater in 2005 than in 2003 (86.7% v. 67.6%, p < 0.001,
Table 1). The greatest improvements in the recording of

smoking status were observed among women and nonwhite
ethnic groups (except Bangladeshi) after adjustment for age,
sex, ethnic background, deprivation status and practice-level
clustering. The lower recording of smoking status in 2003
among men and among the white British, white Irish and
Bangladeshi groups was not attenuated in 2005. However,
lower recording of smoking status in 2003 among younger
adult patients (18–44 years) was attenuated in 2005.

The proportion of patients with documented smoking ces-
sation advice increased from 48.0% in 2003 to 83.5% in 2005
(p < 0.001, Table 2). This increase was not influenced by age,
sex, ethnic background or deprivation status. The variation in
the provision of smoking cessation advice evident between
age and ethnic groups in 2003 was attenuated in 2005.

The prevalence of smoking among patients with diabetes
decreased significantly from 20.0% in 2003 and to 16.2% in
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Table 1: Patients with diabetes whose smoking status was recorded in the 15 months before the 2003 and 2005 study periods 

Smoking status recorded,  
% of patients 

Characteristic No. (%) of patients 2003 2005 % change Adjusted OR (95% CI)* 

Age, yr (n = 4284)     

18–44 557 (13.0) 59.3 84.6 25.3 1.00§ 

45–54 676 (15.8) 66.7¶ 87.9 21.2 0.92 (0.59–1.44) 

55–64 1165 (27.2) 67.0¶ 86.4 19.5 0.80 (0.54–1.17) 

65–74 1212 (28.3) 68.8¶ 86.6 17.8 0.78 (0.54–1.14) 

≥ 75 674 (15.7) 74.2¶ 88.0 13.8 1.00 (0.65–1.54) 

Sex (n = 4284)      

Male 2227 (52.0) 63.1 82.7 19.6 1.00§ 

Female 2057 (48.0) 72.4¶ 91.1¶ 18.7 2.01 (1.59–2.54) 

Ethnic background (n = 4074)†     

White British 1360 (33.4) 68.3 83.8 15.4 1.00§ 

Black Caribbean 813 (20.0) 73.1¶ 90.5¶ 17.5 1.53 (1.13–2.07) 

Black African 365 (9.0) 73.7¶ 95.1¶ 21.4 3.28 (1.92–5.62) 

Indian 464 (11.4) 69.0¶ 93.8¶ 24.8 2.32 (1.47–3.66) 

Pakistani 296 (7.3) 63.9¶ 93.6¶ 29.7 2.76 (1.58–4.80) 

Bangladeshi 60 (1.5) 63.3 86.7 23.3 1.67 (0.71–3.94) 

White Irish 166 (4.1) 70.5 84.3 13.9 0.95 (0.59–1.53) 

Other 550 (13.5)     

Deprivation group (n = 4150)‡     

1  829 (20.0) 67.7 83.6 15.9 1.00§ 

2 830 (20.0) 69.0 86.8 17.7 1.20 (0.84–1.72) 

3 830 (20.0) 65.5 88.3 22.8 1.34 (0.93–1.93) 

4 830 (20.0) 67.2 87.5 20.2 1.31 (0.91–1.90) 

5 831 (20.0) 69.8 86.9 17.1 1.18 (0.80–1.73) 

Total  67.6 86.7 19.1**  

Note: OR = odds ratio, CI = confidence interval. 
*Adjusted for age, sex, ethnic background, deprivation group and practice-level clustering. 
†Ethnic background was not available for 210 patients. 
‡Index of Multiple Deprivation21 was used to assign neighbourhood socioeconomic status; patients in group 1 lived in the least deprived areas, and those in group 5 
lived in the most deprived areas. A deprivation group could not be assigned for 134 patients. 
§Reference group. 
¶Significantly different from reference group after adjustment for age, sex, ethnic background, deprivation group and practice-level clustering. 
**Change in percentage significant (p < 0.001) using McNemar test. 



2005 (p < 0.001, Table 3). Reductions in smoking prevalence
were lower among women than among men (adjusted odds
ratio 0.71, 95% CI 0.53–0.95) and lower in the black African
and Bangladeshi groups than in the white British group. In
2005, the smoking rates differed significantly with age
(10.6%–25.1%), sex (women, 11.5%; men, 20.6%) and ethnic
background (4.9%–24.9%). The higher smoking rates ob-
served in 2003 among younger adults (18–44 years), men and
in both the white British and white Irish groups were not at-
tenuated in 2005.

Interpretation

Our study showed that the implementation of a pay-for-
performance initiative in the United Kingdom increased the

provision of support for smokers with diabetes in primary
care settings. Both the recording of smoking status and the
documented delivery of smoking cessation advice increased
significantly between 2003 and 2005. The prevalence
of smoking decreased significantly over this period, al-
though these reductions were lower among women than
among men.

The effectiveness of smoking cessation interventions in
primary care has been demonstrated through randomized
controlled trials in both the general population and among
people with diabetes.12–14,27 However, few studies have exam-
ined whether such interventions have a differential impact
across socioeconomic and ethnic groups and whether such
an effect contributes to health inequalities.12 We found no evi-
dence to suggest that pay-for-performance incentives in-
creased variation in support for smokers and smoking rates

CMAJ • June 5, 2007 • 176(12)     |      1708

Research

Table 2: Proportion of patients with diabetes who were given 
smoking cessation advice in the 15 months before the 2003 and 
2005 study periods 

% of patients 

Characteristic 2003 2005 
% 

change 
Adjusted OR 
(95% CI)* 

Age, yr     

18–44 42.3 80.7 38.5 1.00‡ 

45–54 50.7 79.6 28.9 1.54 (0.51–4.59) 

55–64 47.9 87.3 39.5 1.74 (0.60–5.03) 

65–74 52.0§ 86.1 34.1 2.97 (0.88–9.99) 

≥ 75 43.4 80.3 36.9 0.92 (0.26–3.31) 

Sex     

Male  51.8 83.2 31.4 1.00‡ 

Female 41.3 84.2 42.9 1.76 (0.79–3.92) 

Ethnic background    

White British 47.0 87.9 40.9 1.00‡ 

Black 
Caribbean 48.4 88.1 39.7 2.78 (0.84–9.17) 

Black African 56.5 83.3 26.8 0.40 (0.08–1.95) 

Indian 48.1 94.0 45.9 1.15 (0.23–5.85) 

Pakistani 62.1§ 74.1 12.0 0.51 (0.10–2.48) 

Bangladeshi 83.3 75.0 –8.3  — 

White Irish 46.7 87.8 41.1 8.51 (0.93–77.96)

Deprivation group    

1 48.3 80.2 31.9 1.00‡ 

2 52.5 81.8 29.4 0.61 (0.14–2.69) 

3 42.6 82.9 40.3 0.72 (0.16–3.12) 

4 48.4 84.8 36.4 0.50 (0.12–2.12) 

5 47.4 88.2 40.8 0.62 (0.13–3.02) 

Total 48.0 83.5 35.5¶  

Note: OR = odds ratio, CI = confidence interval. 
*Adjusted for age, sex, ethnic background, deprivation group and practice-
level clustering. 
†Patients in group 1 lived in the least deprived areas, and those in group 5 
lived in the most deprived areas. 
‡Reference group. 
§Significantly different from reference group after adjustment for age, sex, 
ethnic background, deprivation group and practice-level clustering. 
¶Change in percentage significant (p < 0.001) using McNemar test. 

Table 3: Prevalence of smoking among patients with diabetes 
during the 2003 and 2005 study periods 

% of patients 

Characteristics 2003 2005 
% 

change 
Adjusted OR 

(95% CI)* 

Age, yr     

18–44 29.7 25.1 –4.6 1.00‡ 

45–54 25.4 20.3 –5.1 1.32 (0.79–2.20) 

55–64 22.4§ 18.8§ –3.6 1.01 (0.64–1.59) 

65–74 17.1§ 13.0§ –4.1 0.74 (0.47–1.18) 

≥ 75 13.5§ 10.6§ –2.9 0.65 (0.38–1.12) 

Sex     

Male 24.8 20.6 –4.2 1.00‡ 

Female 15.0§ 11.5§ –3.5 0.71 (0.53–0.95) 

Ethnic background    

White British 27.9 23.1 –4.8 1.00‡ 

Black 
Caribbean 16.6§ 13.4§ –3.2 0.69 (0.47–1.01) 

Black African 6.9§ 4.9§ –1.9 0.33 (0.17–0.67) 

Indian 12.5§ 10.8§ –1.7 0.87 (0.50–1.52) 

Pakistani 12.1§ 9.1§ –3.0 0.76 (0.38–1.53) 

Bangladeshi 12.2§ 6.7§ –5.6 0.12 (0.02–0.72) 

White Irish 28.1 24.9 –3.3 1.55 (0.85–2.80) 

Deprivation group†    

1 15.8 12.3 –3.5 1.00‡ 

2 21.3 14.8 –6.5 0.84 (0.50–1.42) 

3 20.8 17.1 –3.7 1.47 (0.89–2.44) 

4 21.3 17.8 –3.5 1.46 (0.87–2.45) 

5 22.2 19.5 –2.7 1.39 (0.81–2.38) 

Total 20.0 16.2 –3.8¶  

Note: OR = odds ratio, CI = confidence interval. 
*Adjusted for age, sex, ethnic background, deprivation group and practice-
level clustering. 
†Patients in group 1 lived in the least deprived areas, and those in group 5 
lived in the most deprived areas. 
‡Reference group. 
§Significantly different from reference group after adjustment for age, sex, 
ethnic background, deprivation group and practice-level clustering. 
¶Change in percentage significant (p < 0.001) using McNemar test. 



across key demographic variables such as age, sex, ethnic
background and deprivation status.

Evaluating the effectiveness of pay-for-performance pro-
grams is important given that previous studies have sug-
gested that the rate of smoking among patients with dia-
betes is similar to the rate in the general population and
may not have declined in recent years. For example, the
prevalence of smoking in the United States among adults
with diabetes remained virtually static between 1988–1994
(16.3%) and 1999–2000 (15.9%).28 Similarly, in Sweden the
prevalence of smoking among patients with diabetes who
were less than 60 years of age increased slightly, from
21.5% in 1996 to 23.8% in 2003.29 A recent British study
found that the prevalence of smoking among white Euro-
peans with diabetes (men, 22.2%; women, 20.0%) was
similar to the prevalence in the general population.8 Our
findings indicate that smoking rates are comparable
among people with and without diabetes within many eth-
nic minority communities in Britain.30

Most previous studies that compared smoking prevalence
over time used data from 2 or more cross-sectional surveys
of  groups of patients that may systematically differ.28,29 We
are cautious in attributing the changes observed in our study
to pay-for-performance incentives given the limitations of
our study design. Some of the reduction in smoking preva-
lence may have been attributable to other cessation interven-
tions, to improved recording of smoking status or to a secu-
lar trend of reduced tobacco use. The new contract for
general practitioners in the United Kingdom was introduced
nationally; thus, evaluation of its impact by more rigorously
designed studies, such as randomized controlled trials, was
not feasible. We were unable to confirm smoking status us-
ing objective methods such as salivary cotinine measure-
ment, because these methods are not in routine use in clini-
cal practice in the United Kingdom. We were also unable to
assess the quality of cessation advice that was offered. All but
4 practices in the study area participated in our survey.
Hence, our findings are representative of the care provided in
this diverse, inner-city location.

Pay-for-performance incentives appear to be effective in
increasing the delivery of cessation advice given by primary
care physicians and in reducing the prevalence of smoking
among patients with diabetes. However, financial incentives
are likely to be most effective in reducing the prevalence of
smoking when combined with other quality improvement
initiatives within a comprehensive tobacco control strategy.
These other initiatives include active dissemination of clinical
guidelines on smoking cessation, such as those recently pub-
lished in the United Kingdom,31 and ongoing training and
support for front-line staff. Health care planners in other
countries may wish to consider the introduction of similar
pay-for-performance incentives for primary care physicians.
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