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Abstract

Background: The Quality and Outcome Framework (QOF) is a major pay for
performance scheme that was introduced in 2004 in the UK. The introduction of
QOF is a unique opportunity to evaluate the impact of pay for performance on
inequalities and in particular on ethnic inequalities. This thesis examines the
impact of QOF on ethnic inequalities and on patients with and without

comorbidities in diabetes management.

Methods: (1) Interrupted time series analysis of electronic medical record data of
diabetes patients registered with 29 family practices in South West London for
the years 2000 to 2007. (2) Cross-sectional study to examine the association
between ethnicity, concordant and discordant comorbidity status and

intermediate outcomes (HbA1c, blood pressure, total cholesterol).

Results: The quality of diabetes care, as measured by the QOF indicators, has
improved substantially throughout the study period, especially for the process
aspect of care. The introduction of QOF was associated with initial additional
improvements in systolic blood pressure in white and black patients but this was
only sustained in black patients. Initial improvements in diastolic blood pressure
in white and in cholesterol in black and white patients were not sustained in the
post-QOF period. There was no beneficial impact of QOF on HbA1c¢ in any
ethnic group. The presence of =2 cardiovascular comorbidities was associated
with similar blood pressure control among white and South Asian patients when
compared with whites without comorbidity but with worse blood pressure

control among black patients.

Conclusion: The QOF scheme did not appear to address important inequalities
in diabetes management over time. Targeted quality improvement strategies

may be required to improve health care in vulnerable populations.
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1.0 Introduction

1.1 Definition of diabetes

Diabetes mellitus is a chronic disease characterized by hyperglycemia because
of insulin deficiency, or insulin resistance. It is one of the leading causes of death
in many developed and developing countries. Diabetes is an expensive chronic
disease and, if not managed correctly, it can lead to long-term complications
such as cardiovascular diseases, lower limb amputation, kidney failure,
blindness and may lead to death.

The World Health Organization (WHO) criteria for the diagnosis of diabetes
mellitus is a fasting blood glucose of =7.0 mmol/l or a 2-hour glucose level of
=>11.1 mmol/l following an oral glucose tolerance test. Recently glycated
hemoglobin (HbA1c) is being advocated as a measure for the diagnosis of
diabetes. The American Diabetes Association published a position statement to
recommend a cut-off value of 6.5% for the diagnosis of diabetes. This should be
confirmed with a repeat test of HbA1c (1). Similarly, the WHO recently
recommended the use of HbA1c as a diagnostic measure for diabetes (2).
Diabetes is divided into three main types: Type-1 diabetes (formally known as
insulin-dependent diabetes), which results from the destruction of beta cells in
the islet cells of Langerhans in the pancreas. This results in insulin deficiency and
patients need daily insulin administration. Type-2 diabetes (formally known as
non-insulin dependent diabetes) mainly affects adults and account for ~90% of

the diagnosed cases. It is characterized by ineffective action of insulin.
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Gestational diabetes is glucose intolerance first identified during pregnancy, and
may or may not require insulin treatment (3).

The rising prevalence of diabetes, its long-term complication, its economic cost
and inequalities in the quality of diabetes care make it a priority for governments
to improve the performance of their health system and invest in preventing and
improving the quality of diabetes care as effective treatment and coordination
between health professionals leads to reductions in fatal complications (4). The
following section discusses these issues including the secondary prevention
efforts. However, primary prevention of diabetes is beyond the scope of this

thesis.

1.2 Incidence, prevalence, consequences, and cost of diabetes

1.2.1 Incidence and prevalence of diabetes

The prevalence of diabetes is increasing globally and is a major challenge in
both developed and developing countries. Wild et al., estimated that the
worldwide prevalence of diabetes will increase from 2.8% in 2000 to 4.4% in
2030 among all age groups (171 million in 2000 to 366 million in 2030) (5).
Show et al., provided an updated estimate using a larger number of studies than
that previously used. They estimated that worldwide prevalence of diabetes is
set to increase t0 7.7% (439 million adults) in 2030 from 6.4% in 2010 (285
million adults) (6). This is lower than estimate by Danaei et al, of 347million adults
in 2008 (7). In the United States 28.6 million (7.8% of the population) were

estimated to have diabetes in 2007 (8). Similar increases are evident in Europe.
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The International Diabetes Federation (IDF) has estimated the prevalence of
diabetes in Europe in 2010 to be 8.5% and to increase to 10.0% in 2030 (9).
Similar to the United States and other European countries, the United Kingdom
(UK) has experienced a marked rise in the incidence and prevalence of diabetes
over the past two decades. Using data from 208 practices in England and
Wales, which contributed to the General Practice Research Database (GPRD),
Ryan et al., estimated the incidence of diabetes over a period of five years from
1994 to 1998. The age standardised incidence rate increased from 17.6 per
10,000 person-years in 1994 to 22.1 per 10,000 person-years in 1998. The
largest absolute increases in the rate of new cases were observed among
individuals aged between 65 and 74 years, but the authors did not distinguish
between type-1 and type-2 diabetes (10). A more recent study that used data
from the Health Improvement Network Database and covered 300 practices
found an overall increase in diabetes incidence of 63% from 1996 to 2005.
Throughout the study period, the incidence of type-1 diabetes was 0.13 (95%
Confidence Interval (Cl): 0.12-0.14) per 1000 person-years and the incidence of
type-2 diabetes increased from 2.60 (95% Cl: 2.47-2.74) per 1000 person-
years in 1996 to 4.31 (95% Cl: 4.21-4.42) per 1000 person-years in 2005.
These increased with age and were similar for both sexes. However, this
changed for adults aged more than 40 years, where men had a higher incidence
than women. The prevalence of diabetes increased from 2.8% in 1996 to 4.3%
in 2005, an overall increase of 54% across the study period. The prevalence
increased by 0.4% in individuals aged 10-19 years and 17% in individuals aged

70-79 years (11). Data from 240 practices covering 4 million patients found an
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increase in the age-standardised incidence from 1.82 per 1000 person-years in
1994 to 3.31 per 1000 person-years in 2003. The trend in incidence was similar
in both sexes but the absolute age-standardised rate was higher in men then
women in all years. Similarly, the age-standardised prevalence rate increased
from 16.2 per 1000 person-years in 1994 to 28.7 per 1000 person-years in
2003. This was higher in men than women in every year (12). Recent data from
the Health Survey of England (HSE) showed a similar picture of increases in
prevalence. The prevalence rose from 2.9% to 6.5% among men and 1.9% to
4.5% among women between 1994 and 2009, respectively. This picture was
similar among younger adults but there were larger increases among older
adults. The prevalence increased between 1994 and 2009 from 7.5% to 19.5%
and 5.2% to 12.7% among men and women aged 75 and older, respectiviey
(13). These estimates are lower than estimates by the APHO (Association of
Public Health Observatory), which applied age-sex-ethnic specific reference
prevalence rate to local population in a prevalence model to estimate the
prevalence of diagnosed and undiagnosed diabetes in England. Estimates of
total diabetes in 2010 were 7.4% with an expected increase to 9.5% in 2030.
These were adjusted for age, sex, ethnicity, and deprivation (14). These figures
were also higher than figures derived from the Quality and Outcome Framework
(QOF). Estimates of prevalence in England were 3.3%, 3.6%, 3.7%, 3.9%,
5.1%, and 5.4% in 2004, 2005, 2006, 2007, 2008 and 2009 respectively. Al
ages were used until 2007, followed by adults only from 2008, hence, the

increased prevalence in 2008.
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1.2.2 Consequences of diabetes

Diabetes is a major cause of premature mortality around the world. Roglic et al.,
found that almost four million deaths in 2010 are attributable to diabetes (6.8%
of all-cause mortality) (15). In Europe more than 630,000 individuals are
expected to die from diabetes in 2010. Figure 1 shows the percentage of

mortality in 2010 broken by age and sex.

Percentagel=6)

Years

Figure 1 Percentages of all-cause mortality attributable to diabetes by age and sex in 2010 in Europe

Source: International Diabetes Federation

Using data from GPRD in 2006, Mulnier et al., found the hazard ratio (HR) for all-
cause mortality in type-2 diabetes patients was 1.93 (95% ClI: 1.89-1.97) when
compared with individuals without diabetes (16). Likewise, using the same
database, Soedamah-Muthu et al., found that the hazard ratio of all-cause
mortality in type-1 diabetes was 3.7 (95% CI: 3.2-4.3), when compared to those

without it (17).

Cardiovascular disease:
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People with diabetes have a substantially elevated risk of cardiovascular disease
morbidity and mortality (18). Life expectancy in diabetes is substantially lower (by
5 to 10 years) when compared to those without (19), and though the overall
cardiovascular mortality is declining, a similar picture is not evident in patients
with diabetes (18). A 3.5-year follow-up of 1,298 subjects selected from a Finish
population found that 14.8% of type-2 diabetes patients and 3.4% non-diabetic
subjects suffered myocardial infarction or died from coronary heart disease (20).
A follow-up of the Framingham heart study participants from 1950 to 2005
found that all-cause mortality rates have declined throughout the period for
patients with and without diabetes but patients with diabetes had a 2 fold higher
mortality rate than individuals without diabetes (21). Diabetic patients who
develop a cardiovascular disease have a worse prognosis of survival when
compared to non-diabetics with cardiovascular disease. A 19 months follow-up
found a mortality rate of 25% in diabetic patients who survived an acute
myocardial infarction, compared to 8% in non-diabetic patients (22).

In the Multiple Risk Factor Intervention Trial, men with diabetes had a 2 to 3 fold
higher risk of cardiovascular disease than men without diabetes (23).

In the United States the prevalence of ischemic heart disease was higher in
persons aged 18 to 44 years with diabetes, when compared with those without
it (2.7% vs. 0.2%) (24). Individuals with diabetes may have a risk of heart attack
similar to non-diabetic individuals with previous heart attack. Patients with
diabetes and no history of myocardial infarction have a high risk of dying from
coronary heart disease similar to patients without diabetes and with a history of

myocardial infarction (HR: 1.4; 95% CI: 0.7-2.6). This findings did not change
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even after further adjustment to smoking status, hypertension, and levels of
cholesterol and triglycerides (HR: 1.2; 95% Cl: 0.6-2.4) (25). This is in contrast to
a study carried out in Tayside, Scotland, patients who had myocardial infarction
were at higher risk of dying (HR: 1.33; 95% CI: 1.14-1.55), when compared to
patient with diabetes (26). This finding is in keeping with a recent prospective
study carried out in south Europe. The hazard ratio for the 10-year follow-up for
all-cause mortality was lower for the diabetic group than the non-diabetic group
with myocardial infarction: 0.39 (95% Cl: 0.32-0.46) (27). This is also in keeping
with a recent meta-analysis of 13 studies which found an overall odds ratio of
0.56 (95% CI: 0.53-0.63) for patients with diabetes when compared to patients

without diabetes with prior myocardial infarction (28).

Retinopathy:
Damage to the small blood vessels in the eye is another complication of

diabetes. This can lead to visual impairment and blindness. A survey conducted
between 2005 and 2008 in the United States found a prevalence of 28.5% (95%
Cl: 24.9%-32.5%) and 4.4% (95% CI: 3.5%-5.7%) for diabetic retinopathy and
vision-threatening diabetic retinopathy, respectively (29). The WHO estimated
that diabetic retinopathy accounts for 4.8% of blindness worldwide (30). In
2007-08, diabetic retinopathy was the second commonest cause of blindness

and accounted for 6.3% of blindness in England and Wales (31).

Nephropathy:
Diabetes is a major risk factor of kidney disease and if damage to the kidneys

occurs, it might lead to kidney failure. Individuals with diabetes are more than
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twice as likely to have persistent microalbuminuria (32). The United Kingdom
Prospective Diabetes Study (UKPDS) found an annual progression rate of 2%,
2.8%, and 2.3% from the time of type-2 diagnosis to microalbuminuria, from
microalbuminuria to macroalbuminuria, and from macroalbuminuria to renal
replacement therapy, respectively (33). In the UK, diabetic nephropathy
accounted for 24% of kidney failure in 2008 making it by far the most common

cause for kidney failure (34).

Neuropathy:
Diabetic neuropathy is another complication of diabetes and can affect 30-50%

of patients with diabetes (35). It can lead to functional impairment, and
subsequently, to foot ulceration and lower-limp amputation (36). It leads to
increased number of visits to health care providers and increased morbidity. For
example, in the United States patients with diabetic neuropathy were more likely
to be unable to work due to physical limitation (Odds Ratio (OR): 3.23; 95% CI:
1.60-6.52), or had four or more health care visits in the previous year (OR: 2.25;

95% CI: 1.32-3.83) than patients with diabetes alone (37).

Lower extremity amputation:

Non-traumatic lower extremity amputations are a serious complication of
diabetes. In 2004-05, an analysis in England, using HSE, found a relative risk of
lower extremity amputation of 20.5 (95% Cl: 19.7-21.3) in patients with
diabetes, when compared with those without diabetes. This was not significantly

different from the 2007-08 relative risk of 21.2 (95% CI: 20.4-22.1) (38).
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1.2.3 Cost of diabetes

Diabetes accounts for a large proportion of healthcare expenditure in the world.
The IDF has estimated the global healthcare expenditure on diabetes prevention
and management to be $376 billion in 2010, and is projected to reach $490
billion in 2030. Estimates from the UK showed that the cost of hospital care
attributable to diabetes was 8.7% of the National Health Service (NHS) budget
(39). These estimates were updated again in 2004 to 12.1% of acute hospital
care (40). Analysis of the treatment cost for type-1 and type-2 diabetes in
primary care setting showed a rise in trend between 1997 and 2007. For
example, the overall prescribing cost for type-1 diabetes rose from £573 to
£1014 per person per year (pppy), and increased from £391 to £740 pppy for

type-2 diabetes (41).

1.3 Comorbidity

The presence of more than one clinical condition is a common feature in
patients with diabetes. For example, Analysis of 422 practices from the GPRD in
2005 found that 17.3% of patients had no comorbidity, 32.4% had at least one
comorbid condition and 21.9% had two co-morbid conditions (42). However,
there has been limited research examining association between diabetes
management and comorbidity (43). This can be explained by the lack of
agreement on how to define and measure comorbidity (44). Valderas et al (45),
identified four major distinctions that affect the definition of a comorbidity:

* The nature of the health condition. For instance, in the case of

depression and anxiety and if they are considered as a separate entity.
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* The relative importance of the condition. Which condition will be the index
condition can be affected by factors such as the specialty of the
attending physician, the condition that resulted on the patient seeking
care and the research question.

* Chronology. Considering whether the comorbid conditions occurred at
the same time or across a period of time can also be a factor. In addition,
the sequence of the appearance of the comorbid conditions can have
significant affect on treatment.

* Burden of illness. Comorbidity has been used to measure the burden of
illness, this lead to the use of scales for the measurement of the
combined burden of specified disease such as the Charlson index and
the Cumulative lliness Rating Scale.

Furthermore, different classification systems are used to which can have an
effect on clinical care and research (45). For example, in the past, studies that
examined the effect of comorbidity have focused on one specific disease while
others have used simple counts of disease without any kind of classification.
Piette and Kerr (46), proposed classifying comorbid conditions into concordant
and discordant conditions. Concordant condition was defined as “a condition
that represent parts of the same overall pathophysiologic risk profile and are
more likely to be the focus of the same disease and self management plan” (e.qg.
diabetes and hypertension), whereas discordant conditions are “conditions that
are not directly related in either their pathogenesis or management” (e.g.
diabetes and asthma). Other studies have used an index to measure
comorbidity, however there is no single index agreed upon as a universal
measure for comorbidity. For example, a review of methods to measure

comorbidity found 12 different indexes used to measure comorbidity (47).
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These complexities in the definition and measurement of comorbidities make it
difficult to reach a conclusion on the association between diabetes care and
comorbidity. For instance, Hudon et al, found no association between
comorbidity, measured using the cumulative illness rating scale, and glycaemic
control in a sample of diabetes patients in Canada (48). In a study conducted in
the United States, Bae et al, found that diabetes patients with comorbidities
were more likely to have HbA1c test and eye examination (49). Similarly, HbA1c
and lipid testing differed only slightly according to comorbidity status for
diabetes patients enrolled in a Medicare managed care health insurance plan
(50). However, Greenfield et al. (51), used the Total lliness Burden Index and
found that patients with a high level of comorbidity may not benefit from intense
glycaemic control compared to patients with a lower level of comorbidity.
Analysis of data from GPRD found that patients with comorbidity were more
likely to reach the treatment target of HbA1c and cholesterol, but less likely to
reach the blood pressure target, when compared to patients without
comorbidity (42).

Furthermore, patients with comorbid conditions are increasingly becoming the
rule; not the exception (52-54); such patients can be complex to manage, have
a higher risk of additional morbidity and mortality and represent a growing cost
for health systems (46). A follow-up of 741,847 patients between 1999 and
2004 in United Stated found the risk of death for patients with one condition to
be 1.45 (95% CI: 1.41-1.49), when compared to patients with four or more
conditions: 4.07 (95% CI: 3.95-4.19) (55). Patients with comorbidity also receive

several medications to manage their conditions, which put them at risk of
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adverse drug events. A survey conducted in the United States found that for
each additional medication, the number of adverse events per patient increased
by 10% (95% Cl: 6-15) (56). Analysis of data from the United States Medicare
Chronic Condition Data Warehouse found nearly 30% of people with diabetes
suffer from at least one co-morbid chronic condition and the average payment
per beneficiary increased from $2,820 for patients with no co-morbid condition
to $7,172 and $14,931 for patients with one or two co-morbid conditions
respectively (57). In the UK, the mean cost for a patient with diabetes only was
£434 per year, £999 per year for one co-morbidity, £1,641 per year for two co-

morbidities, and £2,462 for three co-morbidities per year (58).

1.4 Secondary prevention

Prevention of diabetes complication includes the control of potentially modifiable
risk factors. These include control of blood glucose levels, blood pressure and
lipid levels. Further screening for retinopathy, nephropathy, and neuropathy is

essential for the early identification and management of diabetic complications.

Glucose control:

Tight glucose control is effective in reducing microvascular and, to some extent
macrovascular complications. HbA1c is a useful marker of glucose control over
prolonged periods of time (59). Several clinical trials have showed that reduction
in HbA1c levels corresponds to reductions in retinopathy, nephropathy,
neuropathy and cardiovascular end-points. The UKPDS showed that intensive

therapy for type-2 diabetes with sulphonylureas or insulin achieved a median
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HbA1c of 7.0% compared to median HbA1c of 7.9% in the conventional
treatment group at a 10-year follow-up. Patients in the intensive treatment group
had an overall microvascular complication rate reduction of 25% (p=0.009).
Glycaemic control had a less substantial impact on macrovascular
complications. When compared with the conventional group, the intensive
treatment group had a 16% (p=0.052) risk reduction in myocardial infarction and
6% (p=0.44) in all-cause mortality (60). A prospective observational study by the
UKPDS group, found a reduction of 37% (95% Cl: 33-41) in the risk of
microvascular complication and a reduction of 14% (95% CI: 8-21) in the risk of
myocardial infarction for each 1% reduction in HbA1c (61). A meta-analysis of
10 prospective cohort studies found a relative risk of 1.18 (95% Cl: 1.10-1.26)
for total cardiovascular disease with each one-percentage point increase in
HbA1c (62).

A 10-year post trial monitoring of the UKPDS participants found significant
relative reductions in the sulphonylurea-insulin group of 24% (p=0.001) for
microvascular disease when compared with conventional therapy. Furthermore,
a significant risk reduction emerged in the sulphonylurea-insulin group of 15%
(p=0.014) for myocardial infarction and 13% (p=0.007) for all-cause mortality

63).

Recently, a debate was triggered with regard to pursuing glycaemic control
below 7% as measured by HbA1c, when compared with adequate glycaemic
control in type-2 diabetes (64). This was raised as a result of the Action to

Control Cardiovascular Risk in Diabetes (ACCORD) trial in 2008, which found an
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association between tight glucose control (HbA1c achieved was 6.4%) and
higher all-cause mortality, when compared with the conventionally treated group
(HbA1c achieved was 7.5%) (65). Conversely, two other major trails (Action in
Diabetes and Vascular Disease: Preterax and Diamicron Modified Release
Controlled Evaluation Trial and the Veterans Affairs Diabetes Trial) found no
significant increase in mortality in the intensive control group (66, 67). A meta-
analysis of these trials and others including UKPDS found lower rate of
cardiovascular events but no effect on the mortality in the intensive group, when
compared with the standard group (68). Finally, analysis using the General
Practice Research Database (GPRD) found a U-shaped association between
levels of HbA1c and all-cause mortality, a finding that supports that of the

ACCORD study (69).

Blood pressure:

Follow-up of a median of 8.4 years in the UKPDS showed a significant reduction
in blood pressure in patients assigned to the tight blood pressure control group
(mean blood pressure: 144/82 mm Hg), when compared with those with less
tight control (mean blood pressure: 154/87 mm Hg). This difference was
associated with a reduction in risk of diabetes-related end points by 24% (95%
Cl: 8-38), death related to diabetes by 32% (95% Cl: 6-51), stroke by 44%
(95% CI: 11-65) and microvascular end points by 37% (95% CI: 11-56).
However, there was no significant reduction in all-cause mortality or myocardial

infarction (70). Unlike glucose control, no legacy effect was found for blood
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pressure control after a median follow-up of eight years post-trial monitoring
(71).

The Appropriate Blood Pressure Control in Diabetes trial was established to
assess whether the effect of lowering the blood pressure in normotensive
patients is associated with lower cardiovascular incidence. At a mean follow-up
of 5.3 years, normotensive patients in the intensive group had lower incidence of
stroke, when compared with the moderate therapy group (1.7% vs. 5.4%,
p=0.03) (72). Analysis from the Irbesartan Diabetic Nephropathy Trial found a
decreased risk in cardiovascular mortality of 39% with a 20 mm Hg reduction in
systolic blood pressure (73).

A 10 mm Hg increase in systolic blood pressure increases the risk for end stage
renal disease or death by 6.7% (p=0.007) (74), and the UKPDS illustrated better
retinopathy outcomes in the tight blood pressure control group (mean blood
pressure: <150/85 mm Hg) when compared with less tight control (mean blood

pressure: <180/95 mm Hg) (75).

Lipid control:
Lipid lowering is essential in the prevention of cardiovascular disease in patients

with diabetes. The UKPDS found an association between coronary disease risk
and LDL-cholesterol or total cholesterol levels (76). The Collaborative
Atorvastatin Diabetes Study found a 37% (p=0.001) reduction rate in any major
cardiovascular end point, and 27% (p=0.059) in all-cause mortality in diabetes
patients without high concentration of LDL-cholesterol assigned to lipid lowering

treatment (77).
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The latest evidence comes from the Cholesterol Treatment Trialists’
Collaboration. A meta-analysis of 14 randomized trials identified a linear
relationship between the absolute reductions in LDL-cholesterol and reductions
in the incidence of coronary and other major vascular events irrespective of their
lipid profile. For example, a reduction of 1 mmol/l of LDL-cholesterol was
associated with 9% reduction in all-cause mortality. This was similar to the

reductions seen in patients without diabetes (78).

Smoking cessation:

Smoking is a modifiable risk factor that can increase the already raised risk of
macro and micro-vascular complications in diabetes patients. For instance,
findings from UKPDS demonstrate that patients who smoke have a higher risk
of developing coronary heart disease (HR: 1.41; 95% CI: 1.06-1.88) (76). A
meta-analysis of 17 trials of offering brief smoking cessation advice to patients
compared to no advice found a significant increase in the rate of smoking

cessation (RR: 1.66; 95% Cl: 1.42-1.94) among the advice group (79).

1.5 Prevalence, incidence and health outcomes of diabetes in ethnic minority
patients

Before discussing the prevalence, incidence and health outcomes of diabetes in
ethnic minorities, it is essential to review the concept of ethnicity and policies

that have been undertaken to reduce health inequalities in the UK.
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1.5.1 Definition of ethnicity

Ethnicity is a complex concept that arises from differences such as race, culture

and religion and has been used commonly in research (80). Definitions of
ethnicity groups include one or more of the following (81):

* “Share a common origin or social background;

e Share a cultural and traditions that are distinctive, maintained between

generations, and lead to a sense of identity and group;
* Have a common language or religious tradition.”

There are several methods to allocate individuals into ethnic groups. For

instance, the 1991 UK Census included a self-determined ethnic question.
Coding of ethnic groups in the 1991 census included ‘black other’ and ‘any
other ethnic group’ in case individuals did not feel they fit in the pre-coded
options. However, due to several limitations, such as the lack of recognition of

the Irish group, the coding of ethnicity in the 2001 census has been expanded

(Box 1 and 2) (82). According to the 2001 census, 4% of the population is Asian

or Asian British, 2% are black or black British.

Box 1 The 1991 census ethnic categories

Ethnic groups:
1. White
Black-Caribbean
Black-African
Black Other please describe
Indian
Pakistani
Bangladeshi
Chinese
Any other ethnic group please describe

© N WN
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Box 2 The 2001 census ethnic categories

Ethnic groups:

A. White

e British

* Jrish

* Any other white background, please write in
B. Mixed

* White and black Caribbean

* White and black African

*  White and Asian

* Any other mixed background, please write in
C. Asian or Asian British

* Indian

* Pakistani

* Bangladeshi

* Any other Asian background, please write in
D. Black or Black British

* Caribbean

* African

* Any other black background, please write in
E. Chinese and other ethnic group

* Chinese

* Any other, please write in

Ethnic minorities have disproportionate burden of chronic diseases. For
example, in England men and women born in East Africa, West/South Africa,
Scotland and Ireland have the highest all-cause mortality rate. Ischemic heart

disease rates are higher in people born in the Indian subcontinent (83).

Strateqies to reduce health inequalities in the United Kingdom:

Reducing health inequalities has been on the agenda of many developed
countries (84). The Black report (85), commissioned in 1977 by the then Labour
government, was an influential report that put inequalities on the political agenda
in the UK (86). The report found that inequalities have persisted despite the

introduction of the NHS in 1948. However, the Conservative government largely
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ignored the recommmendations of the report when it was published in 1980. In
1998, the government published the Acheson report (87). The report is
considered a “fundamental source document for the United Kingdom
government thinking on the causes of health inequalities and how to tackle
them” (86). The report found widening gap between social classes despite an
improvement in health measures such as life expectancy. The committee made
a number of recommendations including the following key ones:

* All policies likely to have an impact on health should be evaluated in

terms of their impact on health inequalities;
* A high priority should be given to the health of families with children;
* Further should be taken to reduce income inequalities and improve the
living standards of poor households.

The report also stated that targeting prevalent health conditions will result in
most gains in reducing inequalities and improving average health may not
benefit those in most need without any targeted efforts. The widening gap in
inequalities found in the report might be because improvements reach more
affluent groups faster than deprived groups. Such explanations, have been
illustrated by Victoria et al, who developed the “inverse equity hypothesis” which
states that “new interventions will initially reach those of higher socioeconomic
status and only later affect the poor” (88). However, such a hypothesis has not
been tested to a great extent in chronically ill patients in the UK.
The government responded to the Acheson report by producing two key
documents. The white paper “Our Healthier Nation” (89), which produced a

programme to promote healthier living and reduce inequalities. The NHS plan
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document (90), set a map for the reform of the NHS. It stressed out the need to
reduce inequalities in access to health services and to improve child health. In
addition, it targeted prevalent conditions through improved prevention and
control. Finally, the government established national health inequalities targets to

narrow the gap in infant mortality and life expectancy at birth.

1.5.2 Prevalence, incidence and outcome of diabetes in ethnic minorities
Incidence of diabetes is higher in ethnic minorities when compared to the white
group. For example, using data from a large database (551 practices) in the UK,
the age standardised incidence of type-2 diabetes was 7.90 (95% CI:
6.73-9.08) per 1000 person years for Indian women and 9.60 (95% Cl:
8.35-10.8) per 1000 person years for Indian men, compared to 4.13 (95% Cl:
4.08-4.17) per 1000 person years for white women and 5.31 (95% CI:
5.26-5.36) per 1000 person years for white men (91).

Analysis of the same database suggests that, when compared to the white
group, the hazard ratio for risk of type-2 diabetes was 1.71 (95% CI: 1.48-1.96)
for Indian women, 1.92 (95% CI: 1.70-2.18) for Indian men, 2.15 (95% CI:
1.83-2.51) for Pakistani women, 2.53 (95% ClI: 2.20-2.92) for Pakistani men,
4.07 (95% Cl: 3.24-5.11) for Bangladeshi women, 4.53 (95% CI: 3.67-5.59) for
Bangladeshi men, 0.79 (95% CI: 0.69-0.91) for Black Caribbean women, 0.95
(95% CI: 0.82-1.10) for Black Caribbean men, 0.80 (95% CI: 0.66-0.97) for
Black African women, 1.69 (95% CI: 1.42-2.02) for Black African men. These

values were adjusted for age, BMI, family history and smoking status (91).
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People from an ethnic minority background have higher diabetes prevalence
rates. For example, in the Unites States (92), the 2010 prevalence of diabetes in
non-Hispanic white, Asian Americans, Hispanic/Latinos, non-Hispanic blacks
was 7.1%, 8.4%, 11.8%, 12.6%, respectively. Further, Asian Americans,
Hispanic/Latinos, non-Hispanic blacks have a higher risk of being diagnosed
with diabetes of 18%, 66%, 77%, respectively, when compared to non-Hispanic
white.

The Coventry diabetes study, in the UK, found the age adjusted prevalence of
non-insulin dependent diabetes to be 3.2% (95% ClI: 2.6-4.0) and 4.7% (95%
Cl: 4.0-5.5) for Europeans males and females, compared to 12.4% (95% Cl:
11.0-13.8) and 11.2% (95% CI: 10.0-12.5) in South Asian males and females
(93). The Southall survey in the UK found an age-adjusted prevalence of
diabetes in South Asians almost four times higher than that in Europeans (94).
The 2004 HSE showed a higher prevalence of diabetes among black
Caribbeans, Indians, Pakistanis, and Bangladeshis than in the general
population. This was true for men (ranging from 7.3% to 10.1%) and women
(ranging from 5.2% to 8.6%) (95).

Furthermore, ethnic minorities with diabetes have worse outcomes. Swerdlow et
al., conducted a prospective cohort study in the UK on 828 South Asians with
type-1 diabetes. The standardized mortality ratio (SMR) was 3.9 (95% ClI:
2.0-6.9) in men and 10.1 (95% CI: 5.6-16.6) in women among the South Asian
group, when compared with 2.7 (95% Cl: 2.6-2.9) in men and 4.0 (95% CI:
3.6-4.3) in women for the non-South Asian group (96). An 11-year follow-up of

the Southall diabetes survey in the UK found a mortality rate ratio of 1.80 (95%
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Cl: 1.03-3.16) for circularity disease (South Asian vs. European) and 2.02 (95%
Cl: 1.04-3.92) for ischemic heart disease. Furthermore, South Asians were more
likely than Europeans to report a history of myocardial infarction (OR: 3.8; 95%
Cl: 1.8-8.0) and have laser treatment for retinopathy (OR: 1.7; 95% Cl: 1.1-2.8)
(97). Gill and colleagues reported that black Caribbean patients have higher
SMR compared to the rest of the population and individuals born in China have
comparable SMR to the general population (98). A similar study was undertaken
to compare African Caribbean’s and Europeans. The risk ratio for all-cause
mortality was 0.41 (95% CI: 0.23-0.73) for African Caribbean’s vs. Europeans.
However, this was no longer significant after further adjustment for sex, body

mass index, and smoking (99).

Complications such as the risk of lower-extremity amputation were found to be
lower in some ethnic minorities group. For example, between 1992 and 1997 no
ethnic differences were found between African Caribbeans and Europeans
(relative risk: 0.67 (95% CI: 0.32-1.40)) (100). South Asians had a higher
incidence rate of end stage renal failure (486.6; 95% CI: 185.1-788.1 per million
person-years per year) than white patients (35.6; 95% Cl: 17.0-54.2) in
Leicestershire (101). Finally a cross-sectional study conducted in central
England by the United Kingdom Asian Diabetes Study found that South Asian
patients have a higher prevalence of diabetic retinopathy than white Europeans

(45 vs. 37%, p<0.05) (102).
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1.6 Quality of health care in the UK
This section discusses the quality of diabetes care delivered to ethnic minorities
in the UK. However, it is essential to have an overview of the quality of care,

including definitions, dimensions, levels, and assessment of quality of care.

1.6.1 Definition of quality of care
The concept of quality has been discussed in the literature to a considerable
extent and many definition of quality of care exist (Table 1) and the choice

depends on the level of analysis or perspective of the stakeholder (103, 104).

Table 1 Definitions of Quality

Author Definition

Donabedian (1980) Quality of care is the kind of care, which is expected to maximize
an inclusive measure of patient welfare, after one has taken
account of the balance of expected gains and losses that attend
the process of care in all its parts.

Institute of Medicine The degree to which health services for individuals and population

(1990) increase the likelihood of desired health outcomes and are
consistent with current professional knowledge.

Department of Health Doing the right thing, to the right people, at the right time, and

(1997) doing things right first time.

Council of Europe (1997) The degree to which the treatment dispensed increases the
patient’s chances of achieving the desired results and diminishes
the chances of undesirable results, having regard to the current

state of knowledge.

One of the most commonly cited definitions of quality of care is the one put
forward by the Institute of Medicine (IOM), which has been adopted by many
organisations in the United States. In 1990, the IOM reviewed over 100
definitions and parameters of quality of care. Accordingly, quality of care was
defined as “the degree to which health services for individuals and population
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increase the likelihood of desired health outcomes and are consistent with
current professional knowledge” (105). The definition includes a “measure of
scale, wide range of elements of care, and individuals and populations as
targets. It is goal-oriented, links process with the outcome, highlights the
importance of differing perspectives, and finally highlights the importance of

evidence-based medicine” (105).

1.6.2 Dimensions of quality of care

The definition of quality of care consists of different dimensions or themes that
can be used to judge the delivered quality. For instance, in their influential report,
“Crossing the Quality Chasm”, IOM defined quality along seven themes:
effectiveness, efficiency, safety, equity, patient centeredness, timeliness and
satisfaction (106). Others have included dimensions such as access and
appropriateness (107-109). Table 2 presents examples of quality of care
dimensions.

Even though definitions of quality of care vary depending on the setting, some
themes are common between them. Effectiveness questions whether the
intervention in a place produced the intended effects. However, efficiency
questions whether the intended effects were achieved by the least amount of
resources used. Access is another theme present in quality definitions, except
the one put forward by IOM. Access can be seen as the percentage of

population in need of health care, whom could actually can get them (110).
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Table 2 Dimensions of Quality of Care

Donabedian IOM Department Leatherman Council of
of health (Quest for Europe
quality)
Effectiveness X X X X X
Efficiency X X X X
Access X X X X
Safety X X X
Equity X X X X
Appropriateness X X
Timeliness X X X
Acceptability X
Satisfaction X X X
Responsiveness X X

IOM defines patient safety as “freedom from accidental injury due to medical
care, or medical errors.” (111). It is seen as an important component of quality of
care dimensions; however, sometimes, quality and safety are used
synonymously because some view it as a pre-requisite to quality (106), while
others believe the two are indistinguishable (112).

Equity of care is the absence of variations in the quality of care between groups
with different personal characteristics such as sex, ethnicity, geographic
location, and socioeconomic status (106). Whitehead, in her widely cited 1992
paper, defined health inequity as “differences in health that are not only
unnecessary and avoidable but in addition unfair and unjust.” (113). She further
defined equity in health care “as equal access to available care for equal need,
equal utilization for equal need, equal quality of care for all.” (113).

Equity is different, but frequently confused with, equality. Health equity
concentrates on the process that drives a specific kind of health inequality, a
kind that has systematic differences in health between the groups that are
considered to be unjust or unfair, i.e., not all health inequalities are unfair or

unjust (114). Important distinct aspects of equity are noted in the literature:
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vertical equity, which is different treatments for different need, and horizontal
equity, which is equal care for equal need, which is the one commonly used in
practice (115). However, difficulties in defining the need for care can make this

problematic (116).

1.6.3 Levels of quality of care

Similar to the diversity in the definition of quality, assessment of quality of care
can take place at different levels. One concept, proposed by the Council of
Europe, assesses quality at central (country or district), local (hospital or
practices), and individual level (117). Donabedian proposed a more
comprehensive model. He presented measurement of quality of care at four
levels. At the core, care that is delivered by providers can be assessed by the
technical aspect of it and by the management of interpersonal relationship. The
second level includes the characteristics of the care setting. The third level,
focuses on the implementation of care and the final level focuses on the care

received by the community (108).

1.6.4 Measurement of quality of care

Donabedian’s framework for the measurement of quality of care has been the
basis for much of the work in this field. Donabedian proposed a
structure—process—outcome model, and argued that “good structure increases
the likelihood of good process, and good process increases the likelihood of
good outcome.” (108). Structure is the characteristic of the setting where

delivery of care takes place (e.g., facilities, equipment, information system,
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human resources). Process refers to the transaction in giving and receiving care
either related to the patient (e.g., checking the blood pressure of a patient,
checking the smoking of status of patient), or to the organization (e.g., managing
waiting list). Outcome is the results of health care on the health of the patients
and population, such as mortality and morbidity (108).

Shaw and Kalo matched the different dimensions of quality with Donabedian’s
structure—process—outcome model. Table 3 presents some of the examples
proposed by them (118).

Table 3 Dimensions in the assessment of quality of care

Dimension of quality of care

Fairness in sharing costs and benefits (Equity)

Structure
Responsiveness to the needs of populations (access)
Reduction of risk (Safety)
Process
Use of time and resources (efficiency)
Clinical outcome (Effectiveness)
Outcome

Meeting expectations of patients (satisfaction)

Even though Donabedian’s model is commonly referred to, there is a debate on
the relative merit of the process and outcome measures. For example, some
commentators believe that process measures are more sensitive than outcome
measures as a poor outcome does not necessarily mean poor provision of care
(119). Giuffrida et al., noted that outcome measures can be influenced by factors
that are outside the control of the health care providers such as socio-economic
status (120). Although, in theory, these can be adjusted for, such information is
not always available in the medical record (121). In addition, outcome measures

usually take time to show a difference in the quality of care, e.g. myocardial
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infarction, while process of care is immediate (122) and it is difficult to assess
outcome measures in small practices. Nevertheless, outcome measures are
more focused on the patient, when compared with process measures that focus
on the service (123). Outcome measures are more meaningful to the patients
and encourages a longer term view by the providers (124). In primary care, it is
recognized that the use of process measures that are linked to effective
outcome (also referred to as intermediate outcomes) are the most useful

measures available (125).

1.6.5 Quality improvement in the UK

Since the late 1990s, the UK government has embarked on an ambitious quality
improvement agenda within the NHS. A key objective of this agenda is to
improve the management of common chronic diseases, such as diabetes, in
primary care. Standards setting and monitoring, target setting, regulation and
payment reform were some of the key functions introduced over the years to
improve the quality of health care in the NHS.

The National Service Frameworks (NSFs) were launched in the late 1990s to
define and set national standards for a number of common conditions. On an
average, two NSFs were introduced per year. For example, NSFs for cancer and
coronary heart disease were introduced in 2000 and NSFs for older people and
diabetes were introduced in 2001. The NSF for diabetes includes a set of
standards and key interventions. For instance, standard four refers to clinical
care of adult patients and states that “All adults with diabetes will receive high-

quality care throughout their lifetime, including support to optimize the control of
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their blood glucose, blood pressure and other risk factors for developing the
complications of diabetes”. In addition, it includes a strategy to enhance disease
registers in primary care, a prerequisite to the delivery of systematic, high-quality
care (126).

The National Institute for Clinical Excellence (NICE) was set up to produce
evidence-based guidelines and health technology assessment. It was merged
with the Health Development Agency and was consequently renamed National
Institute for Health and Clinical Excellence (still abbreviated as NICE) in 2005.
NICE publishes detailed guidelines that inform the development of NSFs and
diabetes management. For example, NICE recommmends that “Simvastatin 40
mg or equivalent for all patients with type-2 diabetes aged over 40 irrespective
of experience of cardiovascular disease” (127).

Furthermore, the United Kingdom has well-developed systems for auditing
performance and regulation of healthcare locally through local commissioning
organisations (Primary Care Trusts), and nationally through the Healthcare
Commission (now replaced by the Care Quality Commission) that monitors the
quality of healthcare organization against specific standards in key areas, such
as cost effectiveness, safety, public health, patient focus, and accessible and
responsive care (128). Another relevant organisation is the National Patient
Safety Agency (NPSA) that leads on initiatives to improve patient safety,
investigates the performance of individual clinical practitioners, and ensures that

research is carried out safely.
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1.7 Ethnic inequalities in diabetes care

In developed countries, there are signs of improvements in the quality of care
being delivered for individuals with diabetes (129-131). However, the gap
between ethnic groups in diabetes care is a continuing challenge. In the United
States, improvements seen between 1999-2003 in Medicare managed care
enrollees with diabetes failed to close the differences between white and black
patients and in some quality measures it increased. For example, differences
between white and black patients in the control of HbA1c increased from 4% in
1999 to 7% in 20083 (132).

Similarly, in the UK, the quality of diabetes care has improved substantially. For
example, a study of 42 general practices in England between 1998 and 2003
found considerable improvements in three chronic conditions including diabetes.
These include significant improvement in cholesterol control (<5 mmol/l) from
21.5% in 1998 to 52% in 2003 and control of blood pressure (<145/85 mm Hg)
from 21.8% in 1998 to 35.8% in 2003. However, there was no significant
improvement in HoA1c control (133). These findings are similar to those of
another study of 74 general practices in England and Wales, which examined
the intermediate outcome measures between 1994 and 2001. Achievement of
national targets for cholesterol and blood pressure increased significantly over
this period (p<0.001), with no significant improvement in glycaemic control
(134).

These improvements were not uniform across all groups and evidence of
persisting inequalities exists. For example, patients from deprived areas were

less likely to have a recording of HbA1c or achieve HbA1c target levels, when
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compared with those from affluent areas (135). In a secondary analysis of the
HSE 2004, Nazroo and colleagues found no evidence of ethnic inequalities in
glycaemic control, except for the Pakistani group (Relative Risk Ratio 1.95; 95%
Cl: 1.03-3.68). However, the small sample size may explain the non-significant
findings in the other ethnic groups (136). Furthermore, Millett and colleagues
carried out an analysis of time trend using the HSE between 1999 and 2004 and
found that South Asian group had lower improvement in cholesterol control
(2.7%; 95% CI: 1.9-3.5), when compared with the white group, while the black
and lrish group had greater improvements. With regard to blood pressure
control, improvements were lower in the black group (13.9%; 95% CI: 13-14.8)
but higher in the Irish and south Asian groups, when compared with the white
group (137). In addition, Mukhopadhyay et al., found higher levels of HbA1c and
smaller improvements in the south Asian group, when compared with European
patients between 1991 and 2003 (138).

McEIlduff and colleagues, examined the trend in changes in the intermediate
outcome indicators between 1995 and 2001 to compare the care delivered to
Europeans and south Asians in primary and secondary care setting in North-
West England. They found that both the groups had significant increases in the
measurement of intermediate targets, but the Europeans had greater
improvement, when compared with the south Asian group, with respect to
cholesterol and blood pressure measurements. In addition, they observed higher
levels of HbA1c in the south Asian group, when compared with the European

group (139).
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2.0 Financial Incentives and quality improvement

Many countries have sought to use provider payments as a policy lever to bring
about improvements in the delivery of care. Each payment method sends an
economic signal to the provider, potentially shaping their behaviour. This
relationship between the provider and the purchaser has been explained
through the principal-agent theory. As Robinson puts it “the essence of incentive
contracting is the effort by one individual or organization (the principal) to induce
and reward certain behaviors by another (the agent)” (140). There have been,
traditionally, four main ways for paying providers in primary care settings, with
each having its advantages and drawbacks: Line item budget, salary, fee-for-
service and capitation. Additionally, other payment methods used in hospital
settings are also discussed here.

Payments can be categorized into a time based, service based, or population
based. Time based include payments that reward providers regardless of time
spent in delivering the service, e.g. budget and salary. With service-based
payments, the provider is remunerated according to the number of services
provided, e.g. fee for service. Lastly, population based payments are payments
that depends on the size of the population served by the provider, e.g.
capitation (141). Another way to examine provider payments is whether the
payment is retrospective or prospective. Retrospective payments are made after
the service has been provided (e.g. fee for service), while prospective payments
are made or agreed upon before the services are provided (e.g. capitation)

(142).
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2.1 Provider payment methods

Line item budget

Providers are paid an amount of money for a period of time, usually a year. The
total budget is broken down into different items such as salaries, equipments,
and medicines. Usually providers cannot transfer funds across lines, thus limiting
the incentive for the provider to be efficient but it is preferred with government-
run facilities, such as Egypt, Bahrain, Saudi Arabia, as it offers the strong
administrative control. Providers usually have the incentive to spend all funds by

the end of the financial year (143).

Salary
In this method, providers are paid an income for specific hours irrespective of

the number of patients they treat. As such there is no incentive to over or under
provide services. It is one of the most neutral forms of payment. There may be a
need to use rules and regulation and other quality improvement strategies that
enhances the delivery of high quality of care. However, this may lead to

improvement in quality of care or result in lower quality of care (144).

Fee-for-service

In this method, the provider is reimbursed for every service provided. Such
services include doctor consultation, lab test, x-ray test and other medical
products. So there is an incentive for the provider to provide more care. It can
be further broken down to two types. If there is no fixed-fee schedule and

services are not bundled, the providers can bill the purchaser for all costs. If
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there is a fixed-fee and services are bundled the provider is paid per encounter
which provides an incentive to limit services provided in each encounter.
Although fee-for-service encourages the overprovision of services regardless of
their effectiveness, it has its advantages. First, it can easily be implemented.
Second, it reflects the services performed more accurately. Third, it can improve
access to underserved population since providers do not have incentive to

under provide services (143).

Capitation
The provider receives a fixed amount of money for each patient for a particular

time (e.g. one year) to provide a specific service. It was introduced in the 1990s
to address the cost escalation issue associated with fee for service. Thus it
generates an incentive for the provider to provide as little as possible, an
opposite effect to fee for services. The provider may also try and shift the
financial risk to someone else by referring the patient to a hospital or a specialist
care (143). If capitation is not risk adjusted (i.e. payments takes into account
factors such as age and socioeconomic status) it may encourage providers to
avoid high-risk patients such as patients with multiple comorbid conditions, a
process known as “cherry picking” (145).

Institutions higher-up in the health system are paid using similar methods to
those seen in the primary care setting but in addition include other payment
methods, such as per diem payment and case fees. In the per diem method,
the provider is paid according to the number of in-patient days. Consequently,
there is an incentive to increase the number of hospital days but there is an

incentive to reduce resources used per day. In the case fees payment, the
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provider is paid a fixed amount per case, based on Diagnostic Related
Groupings, and as such it creates an incentive to minimize the input for each
case and encourages early discharge (142). For example, introduction of the
case fees payment system in the United Stated was associated with reduction in
hospital stays (146). However, it may encourage admission and unnecessary
readmissions. Additionally, providers may code patients in more expensive
groups.

Langenbrunner et al., noted that the impact of the different payment approaches
highly depends on other factors such as the context where the policy is being
used (e.g. level of resources available, extent of competition), the presence of
any information constraints (e.g. technical resources, baseline information on
cost and needed care), and the management capacity of the providers (e.g.
autonomy of providers) (147). All of the payment methods discussed above have
an implicit effect on quality of care and do not fully align with the optimal care of
patients, especially those with chronic conditions. As such, new payment
methods have been proposed. However, many governments are moving toward
the use of blended payment to counterbalance the disadvantages of each. For
example, there has been a shift from service-based payment (e.g. fee for
service) approaches in tax-financed health system to a combination of payment
methods. Although, in social health insurance and mixed funded health systems
service based payment is still dominant (e.g. United States) (148). The following
table presents some examples of payment approaches to providers in Western

Europe.
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Table 4 Examples of provider payment methods in Western Europe

Country Salary Capitation Fee for service ~ Combination

Tax-based health system

Denmark X (capitation + FFS)
England X X (public) X (private)

Finland

Ireland X (public) X (private)

Norway

Sweden X (public) X (private)

Italy X

Portugal X

Spain X (salary + capitation)

Social Health Insurance based system

Germany X (private)
Belgium

France

Source: Langenbrunner et al. (141).

2.2 Pay for performance as a quality improvement lever

Many countries recognized the need to develop more innovative ways to pay
providers. The use of explicit financial incentives to improve the quality of health
care is increasing in many countries, through “pay for performance” schemes. In
the literature, there are many terms used for pay for performance, such as
results-based financing, performance-based financing, and conditional cash
transfers. Pay for performance is one of the approaches of value based
purchasing. Other approaches include selective contracting and public reporting
of provider performance (149).

Various factors contributed to the increase use of pay for performance schemes
in different health systems and specifically in the United States and UK. First,
evidence from sectors that resembles health care sector, such as education,

showed that employees do respond to explicit incentives (150). Second, there is
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a sponsorship from high-profile organisations for the use of explicit financial
incentives. For example, in 2000, the WHO encouraged purchasers of health
care services to move from passive purchasing of health care services to more
strategic purchasing (151). In their report “Crossing the Quality Chasm”, the IOM
recommended the alignment of financial incentives with quality improvement
(106), and recently the Institute explicitly stated that monetary incentives can be
a powerful stimulus to derive change in the health care provider behavior (152).
Third, there is a shift in cultural beliefs where in the past providers faced limited
accountability; however, with the advances in evidence based medicine and
performance measurement (153), coupled with growing recognition that the
views of patients, the public, and other key players are relevant (118, 154),
resulted in a greater pressure on providers to deliver better care. Fourth, a
number of research findings suggest that patients are not receiving optimal care.
For instance, McGlynn et al., found that adult patients in the United States
received evidence based care only 54.9% of the time (95% Cl: 54.3-55.5) (155).
Similarly, a systematic review of studies evaluating the quality of care delivered in
primary care from 1995-99 concluded that care did not reach acceptable
standards in the UK, Australia, and New Zealand (156). Five, paying for
performance is seen as a way to overcome the barriers to tailor care to
individual patients brought by the current reimbursement strategies (157).
Finally, policy commentators have argued that provider payment methods, such
as fee-for-service and capitation, are limited in their impact on quality

improvement (140, 158).
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The instinctive appeal of pay for performance, along with the factors mentioned
above, prompted many countries to use pay for performance schemes in their
providers’ contract including the United States (159), UK (160), Australia (161),
New Zealand (162), Canada (163), Germany (164), the Netherlands (165), and

in developing countries (166).

2.3 Description of selected pay for performance programmes

United States:

The first generation of pay for performance schemes in the United States were
small in scale and mainly focused on preventive measures such as
immunizations and were mainly implemented by private health plans. Many of
the systematic reviews that examined the impact of financial incentives on
quality of care (167-170) drew much of their conclusions using similar studies
(171-174). However, this has changed in recent years with several private and
public payers engaging in pay for performance schemes in the United States.
For example, in a survey of commercial Health Maintenance Organizations
(HMO) published in 2006, Rosenthal et al., found that 53% use pay for
performance schemes (175) and a recent survey found an overall increase of
pay for performance schemes from 11% in 2008 to 55% in 2010 (176).
Medicare has several pay for performance demonstration projects. The most
important is the Premier Hospital Quality Incentive Demonstration, which covers
about 250 hospitals. The scheme collects data on 34 measures relating to five
clinical conditions: acute myocardial infarction, heart failure, community-acquired

pneumonia, coronary-artery bypass graft, and hip and knee replacement.
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Hospitals in the top 10 percent were given a 2% bonus payment and those in
the next decile were given 1% bonus payment (177). Evaluation of the first two
years of the programme found an improvement in the composite process
measures ranging from 2.6% to 4.1% compared to the control group (178).
Conversely, Glickman et al., found smaller improvements in process measures
for acute myocardial of 1.6% over 3 years and no association were found
between pay for performance and mortality (179).

Another demonstration is the Physician Group Practice demonstration, which
was initiated in 2005 and directed towards physicians groups. The scheme uses
32 performance measures covering diabetes, heart failure, coronary artery
disease and preventive care. Physicians may earn up to 80% of the savings
generated (180). No empirical evaluation of the program is yet available;
however, a case study reported encouraging efforts in identifying high-cost
patients and improving the care delivered to them, hence avoiding hospital stays

(181).

Australia:

The Australian government introduced the Enhanced Primary Care Practice
incentive in 1998 to increase the engagement of general practitioners in
structured and coordinated care. Measures identified include: information
systems; after-hours care; teaching of medical students; participation in national
prescribing service; care for patients with diabetes, asthma, cervical screening
or mental health; and rural location. Practices receive various payment
structures according to the service provided (182). For example, in the case of

the diabetes incentive programme, the practice will receive a sign on payment in
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the amount of AUD $1.00 (£0.64) per Standard Whole Patients Equivalent (a
measure of practice size and adjusted for the age and gender of patients), when
the practice register for the programme and uses a register and a recall system
for patients with diabetes. Further, a payment of AUD $20 (£12.8) per Standard
Whole Patients Equivalent if 2% of the practice patients are diagnosed with
diabetes and have a completed a set of clinical activity (183).

A study published in 2008, assessed if this scheme had positive effect on the
proportion of consultation in which HbA1c been measured. Data were collected
from 2001-2006 from 1,000 general practitioners. Practices that joined the
scheme were 15% more likely to order HbA1c than practices that did not join

(184).

Taiwan:

The Taiwanese government implemented a pay for performance scheme in late
2001. Initially the program covered four diseases: diabetes, tuberculosis, breast
cancer, and asthma. In 2006, hypertension and depression were added. The
scheme is voluntary and any provider can participate given they meet specific
quality measures, such as having the required certification for participating
providers and follow established treatment guidelines. Payment structure varies
according to the disease. For instance, in the case of breast cancer, providers
are paid 1% of regular case payment at 1 year survival and 2% at 2" year
survival. For diabetes, a more complex process-based bonus scheme that
includes a number of points for every process with each point translates to TWD
$1.00 (£0.02) (185). For example, a provider would receive 1845 points for initial

visit for new patient. Of note, the scheme does not incorporate any risk
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adjustment method in providers’ payment. Evaluation of the diabetes scheme
found an increase in diabetes-specific test post-intervention (3.8% vs. 6.4%,
p<0.001) compared to the control group who did not enroll in the scheme (3.5%

vs. 3.6, p<0.001) (186).

2.4 Pay for performance in the UK

The Quality and Outcomes Framework (QOF) was introduced as part of a new
General Practitioner contract in April 2004 (Table 5). The scheme is unique in its
size and scope. It has been described as “the boldest quality improvement
initiative ever attempted anywhere in the world” (187). The scheme links up to
25% of provider income to their performance. This is considerably higher than
the percentage of income incentivised in schemes in the United States, which
typically range from 2-10% (188). The framework covered eleven conditions
when it was introduced. However, this was not the first time the UK tried to
introduce financial incentives. In 1986, the government attempted to introduce a
“Good Practice Allowance” to reward practices that provided high-quality care
but the British Medical Association (BMA), which negotiates on behalf of general
practices, dismissed it (189). The first experience of pay for performance was in
1990 when the government introduced incentives to achieve targets for cervical
cytology and childhood immunization, which lead to improvement in coverage in
these areas. This also resulted in many general practices to invest in information

technology in order to achieve these targets effectively (160).
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Table 5 Component of the general practitioner contract

Services

Funding

Essential Services: Treatment of any registered
patient who is ill or thinks he is ill

Enhanced services: Services that are not
included in the essential or additional services
and are optional. They can be Directed, or

Local

QOF: pre-specified quality and activity targets

Source: mg://www.bma.org.uk/images/FundingGeneraIPractice tcm41-179188.pdf

Global sum: practices received an average

payment of £56 per patient per annum

Payment rate is set national for the Directed

services and negotiated locally for local

services.

Payment according to total points achieved

The aim of QOF is to financially reward practices for the delivery of evidence-

based standards of care. Up to one quarter of general practice income is

dependent on achieving a detailed set of quality indicator targets. Practices can

earn up to 1000 points across clinical (655 points), organizational (167.5 points),

patient experience (146.5 points) and additional services (36 points) domains

where each point triggers an average payment of £124 (revised to £130 in

2011-12) (190) (Table 6).

Table 6 QOF domains

Clinical o . . Patient Holistic

- Organisational Additional services .
2004/05 Added in 2006/07 experience care
C.oronarzl Heart Heart failure* Edy 9at|on and Cervical screening Length Of. Holistic care
Disease training consultation
Stroke/transient - Medicines Child health Patient
) ) Palliative care :
ischemic attack Management surveillance survey
Hypertension Dementia Patient - Con‘trac?ptlve

communication services
Diabetes* Depression* Practice Maternity services
management
Chronic . o Records and
obstructive Chronic kidney . .
. . information about
pulmonary Disease :
. patients
disease
Epilepsy Atrial fibrillation
Hypothyroidism Obesity
Learning
Cancer disabilities
Mental health Cardiovascular
disease*t

Asthma
Smoking

*Points and indicators changed in 2008/09.

FAdded in 2008/09 revision.

53



Diabetes is one of the twenty conditions included in the clinical domain of QOF

and accounts for nearly 15% of QOF clinical domain points. Quality indicators

cover structural, process and outcome dimensions of care. The majority of

points (more than 50%) are directed to intermediate outcome measures. The

total points assigned for intermediate outcome measures for HbA1c, blood

pressure and cholesterol are 35, 18 and 6 points respectively. One criticism is

that the treatment targets set within QOF are less stringent than those set out in

national clinical guidelines (Table 7).

Points are awarded to a practice according to their measured achievement on a

sliding scale with a minimum and maximum threshold. For example, the mini-

mum and maximum threshold for the cholesterol target is 40% to 70%. If 55%

of patients reached the desired target the practice will earn 3 points out of the

possible 6 points. Beyond the 70% threshold the practice will not be rewarded

more than 6 points.

Table 7 Examples of the indicators used in QOF for diabetes care

Quality domain

Indicator

Points

Threshold

Structural

Process

Process

Process

Outcome

Outcome

Outcome

The practice can produce a register of all patients
aged 17 years and over with diabetes mellitus, which
specifies whether the patient has type 1 or type 2
diabetes

The percentage of patients with diabetes who have a
record of HbA1c or equivalent in the previous 15
months

The percentage of patients with diabetes whose notes
record BMI in the previous 15 months

The percentage of patients with diabetes who have a
record of the blood pressure in the previous 15
months

The percentage of patients with diabetes in whom the
last HbA1c is 7 or less in the previous 15 months

The percentage of patients with diabetes in whom the
last blood pressure is 145/85 mm Hg or less

The percentage of patients with diabetes whose last
measured total cholesterol within the previous 15
months is 5 mmol/l or less

Source: http://www.nhsemployers.org

17

18

NA

40-90%

40-90%

40-90%

40-90%

40-60%

40-70%
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Quality indicators can be revised in QOF but any changes require agreement
between the government and the British Medical Association. Since its
introduction, QOF has undergone two revisions. In 2006, new clinical conditions
were added to the clinical domain (atrial fibrillation, depression, chronic kidney
disease, obesity, palliative care, dementia, and palliative care) and the clinical
domain points were increased to 655 from 550. In addition, the overall
maximum points to be reached were slightly reduced to 1000. In 2009, more
points were added for a new area of primary prevention of heart disease, which
brought the clinical indicators to 697 points (nearly 70% of the framework).
Revisions can include the removal or addition of indicators. For example, the
2009/10 revision of QOF included additional points for HbA1c control. For
example, practices achieve 17 points if 50% of their diabetes patients achieve
HbA1c level of <7% (191). This has now been removed in the latest revision of
QOF. The QOF is a voluntary scheme, yet more than 99% of practices
participate in this scheme and achievement in the first year exceeded the

expectation of the government making it a very expensive scheme (192).

Exception reporting in QOF:

An important concept in the QOF is exception reporting which allows practices
to remove patients from the denominator calculations in order not to penalize
practices for underachieving for reasons outside their control, such as a patient
not attending a review, and ensure that they are not incentivised to deliver
clinically inappropriate care (Box 3). A disadvantage of allowing for exception

reporting is that providers might exclude patients solely to boost their
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performance; at its most severe, simply excluding patients not meeting the
targets. For example, qualitative work in 27 practices found that practitioners
considered exception reporting as a gaming tool (193). Regardless of whether
exception reporting is being willfully misused it will mean information about the
quality of health care delivered to these patients is left unknown. Furthermore,
levels of exception reporting might be used to judge if an indicator in the

scheme should be removed (194).

Box 3 Reasons of exception reporting under QOF

Family practitioners are able to exception report patients if a patient:

* Refuses to attend review having been invited on at least three occasions
during the preceding twelve months

* s inappropriate for review of the chronic disease parameters due to
particular circumstances e.g. terminal iliness, extreme frailty

* Is on maximum tolerated doses of medication and whose levels remain
sub-optimal

* Is not clinically appropriate to prescribe a medication e.g. those who have
an allergy, another contraindication or have experienced an adverse
reaction

* Has not tolerated medication

* Does not agree to investigation or treatment (informed dissent), and this
has been recorded in their medical records

* Has a supervening condition which makes treatment of their condition
inappropriate e.g. cholesterol reduction where the patient has liver
disease

According to the Department of Health Information Centre, exception-reporting
rates for England in 2008/09 for HbA1c (<7.5%), total cholesterol (<bmmol/l),
and blood pressure target (<145/85 mm Hg) were 10%, 9% and 6%,
respectively with considerable variation between practices. Little is known about
the characteristics of diabetes patients who are exception reported or the

reasons for this. Ecological analysis of the exception rate during the second year
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of the QOF found an overall median rate of exception reporting in intermediate
outcomes of 7.1 and more specifically a median of 8.4 for diabetes intermediate
outcomes (195). Obtaining further information about exception reporting is
important because there is the potential for practices to game the system to
maximize income from QOF and because patients who are exception reporting
may receive poorer quality care.

In a serial cross sectional analysis, using individual level data from 23 practices
in North London, of exception reporting that | was involved in, older patients
(blood pressure control, AOR: 2.52, p<0.01; cholesterol control, AOR: 2.79,
P<0.01), black and south Asian groups (HbA1c control, AOR: 1.55 and AOR:
1.64, p<0.01, respectively), and patient with co-morbid conditions (blood
pressure control, AOR: 1.68, p<0.01; cholesterol control, AOR: 1.59, p<0.01)
were more likely to be exception reported. Those patients were less likely to
achieve the intermediate treatment target. However, we did not have reasons for

exception reporting (196).

2.5 Has QOF improved the management of diabetes in the UK?

Studies seeking to evaluate the impact of QOF on patient care face a number of
methodological challenges. Firstly, the General Practitioner contract was
implemented nationally. This means that there is no comparison group that can
be used as a concurrent control. Secondly, as mentioned earlier, quality was
already improving before the introduction of QOF. Finally, the Quality
Management and Analysis System (QMAS), the main reporting tool for QOF and
most commonly used dataset for QOF evaluation research, contains no pre-

QOF data or patient level information, such as age, gender and ethnicity. This
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has meant that few studies evaluating the impact of QOF have taken into
account underlying trends in quality improvement or undertaken subgroup

analyses.

2.5.1 Studies examining trends after the introduction of QOF

A recent study of QMAS data obtained from the 98% of general practices
participated in England illustrates overall improvements in intermediate outcome
targets for diabetes patients over the first 4 years of QOF. The median practice
proportion for the HbA1c target of <7.5% increased from 59.1% in the first year
to0 66.7% (IQR: 60.6-72.7) in the fourth year. The median achievements for the
blood pressure target of <145/85 mmHg increased from 70.9% in the first year
to 80.2% in the fourth year. Achievements were also apparent for the cholesterol
target of <5.0mmol/I reaching 83.6% in the fourth year compared to 72.6% in
the first year. Further, the percentage of low-performing practices, measured as
practices that achieved less than the 25" centile for HbA1c target, dropped from

57% t0 26% (197),

2.5.2 Studies examining quality before and after the introduction of QOF

Achievements of diabetes clinical indicators were collected before and after the
introduction of QOF from 66 practices in Shropshire, England. Significant
improvement on process and intermediate outcome were noted between April
2004 and March 2006. For example the percentage of patients achieving blood
pressure control targets was 47% in 2004 compared to 65% in 2006 (198).

Another study found similar improvements in south London, where clinical data
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were extracted from 26 practices. Median practice achievement increased from
2003 to 2005: for recording of HbA1c from 78% to 95%; for a target of HbA1c
<7.4% from 38% to 57%; for a target of HbA1c <10% from 72% to 89%; for
recording of blood pressure from 89% to 98%; for a target of blood pressure
<145/85 mmHg from 50% to 70%; for recording of cholesterol from 77% to
93%; and for a target of cholesterol <5.0 mmol/l from 47% to 72% (199). A
longitudinal study involving 32 practices in southwest London examined the
impact of QOF on smoking cessation support among 4284 patients with
diabetes. The proportion of patients whose smoking status recorded was
greater in 2005 than 2003 (86.7% vs. 67.6%, P<0.001); the proportion of
patients with a documented smoking cessation advice was also greater in 2005
than 2003 (83.5% vs. 48.0%, P<0.001) (200). Further, the prevalence of
smoking decreased from 20% to 16% (P<0.001) over this period. These findings
are consistent with those from a systematic review of studies published between
1999 and 2006, which compared achievement of process and outcome
indicators for diabetes before QOF to those reported nationally in the first year of
QOF. The study found that achievement of quality indicators for diabetes was
considerably higher after QOF than that seen in prior published studies (201).
Although these studies identified improvements in quality associated with the

introduction of QOF, none adjusted for underlying trends.

2.5.3 Studies adjusting for underlying trends
A longitudinal study of 42 volunteer general practices in England, comparing

actual quality of diabetes care in 2005 with that predicted by the underlying
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trend (between 1998 and 2003), found that the introduction of QOF was
associated with accelerated improvements in care (P=0.002) (202). The authors
updated their analysis in 2009 by collecting performance measures for the same
practices in 2007. They then employed a segmented time series analysis to
examine the impact of QOF on diabetes care and if this effect was maintained.
There was a significant change in the level of improvement in diabetes care
(7.5%; 95% Cl: 4.1-11.0), but these improvement were not maintained after
2005 (-0.6%; 95% ClI: -1.4-0.1) (203). However, both of these analyses used
only two pre-QOF measurement points and hence there is some uncertainty
about the robustness of the projections made in the two studies.

Using data from the doctors’ independent network database, Calvert et al.,
examined data from 147 general practices from 2002 to 2007 to evaluate if QOF
had an effect on HbA1c control. Introduction of QOF was associated with small
improvements in the HbA1c target level of <7.5% (AOR: 1.05; 95% Cl:
1.01-1.09) for patients with type 2 diabetes, but similar associations were not
seen for HbA1c level of <10% in patients with type 2 diabetes and HbA1c levels
of <7.5% or <10% for patients with type 1 diabetes (204). However, the effect of
QOF on blood pressure and cholesterol was not modeled in this study. Further,
the authors did not use a segmented time series analysis instead of estimating

an overall effect of QOF.

Studies that have examined the relationship between practice characteristics,
such as list size; diabetes case volume; and number of practitioners, have

identified little variation in the quality of diabetes management after the
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introduction of QOF. For example, a study of 9,411 practices in England and
Scotland in the first year of QOF found broadly similar achievements on
intermediate outcome indicators in small and large practices (205). Smaller
practices had lower achievement on process quality indicators than larger
practices, but the differences tended to be small (<5%). These findings were
confirmed by a more recent longitudinal study, which found that achievements
on the majority of diabetes indicators were similar before and after QOF. The
only exception was glycaemic control, where there were significant differences in
the mean proportion of patients achieving HbA1c <7.4% and HbA1c <10%
between large and small practices before the introduction of QOF (64% vs.
36%, P=0.02 and 73% vs. 64%, P=0.003 for HbA1c <7.4% and <10%,
respectively). Nevertheless, these differences were attenuated in 2005 (49% vs.
47%, P=0.39 and 85% vs. 84%, P=0.48 for HoA1c <7.4% and <10%,
respectively) and 2006 (62% vs. 61%, P=0.67 and 88% vs. 88%, P=0.72 for

HbA1c <7.4% and <10%, respectively) (206).

Research into whether the improved QOF scores will translate into measurable
improvement in population health, such as unplanned admission to hospitals
because of complications, is limited. In an ecological cross-sectional study
conducted during the first year of QOF, Bottle et al examined associations
between the achievement of QOF targets, for 303 primary care trusts in
England, and hospital admissions. After allowing for area deprivation and
diabetes prevalence, the study found a significant negative association between

glycaemic control and hospital admissions among patients aged 65 and older,
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but there was no significant association for younger patients (207). In contrast,
Downing et al., did not find significant association between increases in the
clinical domain scores for diabetes and hospital admission in 94 practices
across two primary care trusts (208). Dusheiko et al., expanded these findings
by using a longitudinal analysis and accounting for more covariates in the first
three years after QOF introduction. Improvements in HbA1c control were
associated with lower hospital admission (209).

Srirangalingam et al., used cross sectional study conducted to assess the
impact of QOF on referral patterns for diabetes care before and after six months
of implementation. The authors did not find any significant increase in the total
number of referral to specialty clinic, however increases were evident for poor

glycemic control (210).

2.6 Does QOF provide value for money?

Despite increases in the number of pay for performance schemes, the evidence
on the efficiency of these schemes is scarce. For example, the 2006 systematic
review by Peterson et al (167), found only one study (211) that assessed the
cost effectiveness of pay for performance in the United States. The study
examined the impact of pay for performance on access and Medicaid
expenditure in nursing homes. Cost in the intervention group was 20% lower
than that of the control group over a period of 12 months. Furthermore, a recent
systematic review on the economic evaluation of pay for performance schemes

found only nine studies, all from the United States except one, with mixed
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results. The authors concluded that the evidence is “scarce and inconclusive”
212).

A recent report by the Health Foundation assessed whether better management
in primary care reduces hospital cost. None of the QOF clinical areas were
statistically associated with hospital cost except Stroke. One-point increase in

stroke QOF rate was associated with a decrease of £0.44 per person (213).

2.7 Potential unintended consequences of pay for performance

Several authors have raised concerns about the perverse consequences of
using financial incentives to improve quality. For example, Salisbury et al., found
that the incentive introduced by the UK government to reduce waiting times to
see general practitioners made it difficult for people to book appointments in
advance (214). Financial incentives could lead the provider to be concerned with
those clinical measures that are incentivised only. Evidence from the QOF
reveals that care for non-incentivized indicators for conditions in the QOF
improved at a lower rate (11%; 95% Cl: 6-15%) compared to incentivized
indicators (16%; 95% Cl: 10-22%) (215). Pay for performance might affect the
internal motivation of providers and crowd-out some of the caring aspects of
consultation. However, analysis from two general practices in England suggest
that QOF did not have any effect on internal motivation but some concerns were
raised by the nurses (216). Analysis from 12 practices in east of England found
that some doctors and nurses raised their concern with loss of holistic care and

continuity of care (217).
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Structured, systematic interventions to improve quality in chronic disease
management, such as the use of financial incentives, can lead to reductions in
inequalities if they improve the monitoring of risk factors which might benefit
minorities the most (218). However, it may also have a potential negative
consequence on its impact on inequalities. Concerns that pay for performance
might erode equity in the provision of health care have been raised in the United
States. For example, Casliano et al., noted that providers serving minorities may
receive less income, pay for performance schemes might provoke providers to
introduce interventions to improve quality and minority patient may not benefit
from them, such as using patient leaflet in a specific language and providers
may engage in “cherry picking” to avoid costly patients (219). For example, in
the United States, based on 9 Heath Plan Employer and Data Information Data
Set found that patients who received care from providers in the top performance
tertile had fewer minority patients, and non-English speaking patients, when
compared to patients of providers in the bottom performance tertile (220). One
example of “cherry picking” is illustrated in the Taiwanese experiment of pay for
performance to improve diabetes care. Providers in this scheme are allowed to
choose which patient to be included in the scheme. Not surprisingly, patients
with comorbidity and older patients were more likely to be excluded from the
scheme (221). Another example, is the adverse selection of most severe
substance abuse patients in the United States between 1991 and 1995 (222).
Similar concerns have been raised with the introduction of QOF (160, 223). For
instance, a number of studies suggest that QOF may not address inequalities in

diabetes management previously evident between age, gender and ethnic
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groups (135, 224). However, the government and the BMA have stated that the
scheme is likely to reduce inequalities in health care (225, 226). Others have
stated that “QOF is a truly equitable public health intervention” (227).
Furthermore, indicators used in pay for performance schemes are designed
using evidence from clinical trials (228). These trials may exclude older patients
and patients with comorbidities. Hence, they tend to focus on patients with only

a single condition (44).

2.8 Contribution to the literature

In recent years, financial incentives have gained momentum and were seen as a
way to change providers’ behaviour towards the delivery of better care (as
discussed in the start of this section). The impact of pay for performance on
diabetes care and on care delivered to ethnic minorities is still unclear and how
such impact is disseminated to minorities. In addition, the important primary
care role in reducing inequalities has been reaffirmed by the WHO and the
recent Marmot review (229, 230). Furthermore, the WHO has recently
recommended that all government policies and programmes be assessed for
their impact on health and health equity (231). Despite this recommendation,
research into the impact of pay for performance programmes on health care
inequalities is limited. For example, a recent systematic review did not identify
any study evaluating the impact of pay for performance on inequalities in health
care (232). However, the review was confined to United States studies that

examined impacts on ethnic and racial inequalities only. Assessing the impact of
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pay for performance on other known inequalities in health care, including those
related to age, sex and socioeconomic status is important.

My work contributes to the literature in three ways. First, synthesis of the
available evidence on the impact of pay for performance on health care
inequalities is lacking. Second, studies that assessed the impact of QOF on
ethnic inequalities in diabetes management have mainly used a pre-post design
(200, 233), which meant underlying trends in improvement where not adjusted
for. Further, one study that adjusted for underlying trend (234), used one
measurement point after QOF had been implemented and examined only
HbA1c and blood pressure only, in addition the authors did not adjust for other
patients’ covariates such as, the number of comorbidities and duration of
diabetes. | extend on this work by conducting a longitudinal analysis by using
multiple measurement points before and after QOF introduction. This should
allow me to examine the “inverse equity hypothesis” (88), which is based on
findings from child health inequities studies in Brazil and remains largely
untested in populations with chronic illnesses in developed countries. The
authors explored this by examining trends for inequality ratio for morbidity and
mortality within Brazil. Examining whether universal quality improvement
programs, such as the QOF, address inequalities in health care over time has
important implications for policy makers and health planners. This is because it
will inform decisions about whether additional resources are required for
targeted interventions to improve care in vulnerable populations. While the QOF
was not explicitly designed to narrow inequalities, associated systematic

improvement and standardization in the quality of care maybe expected to lead
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to reductions in inequalities (235), and the UK department of health has stated
that the QOF is likely to reduce inequalities (226). Third, ethnic minorities with
diabetes are more likely to have comorbid conditions and clinical guidelines are
geared to the management of single medical condition (236, 237). Previous
studies suggest that patients with multiple conditions may receive similar or
higher quality of care than those with a single condition and may have benefited
more from quality improvement strategies (238). The impact of QOF on diabetes
management among patients with diabetes from different ethnic groups with
and without comorbid medical conditions is limited. For example, Previous
research has found white-black group disparities in blood pressure control were
greater among hypertensive patients with multiple cardiovascular conditions

(239).
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3.0 Aims and Objectives

Research question:

What is the impact of the quality and outcomes framework on ethnic
inequalities in diabetes management?
To assess the impact of QOF on ethnic inequalities in delivered quality of

diabetes care.

Objectives:
1. To carry out a systematic review on the impact of pay for performance on
inequalities in health care quality.
2. To examine longer-term impact of the quality and outcome framework on
ethnic inequalities in diabetes management.
3. To examine the impact of the quality and outcome framework on ethnic
inequalities in patients with and without comorbidities in diabetes

management.
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4.0 Impact of pay for performance on inequalities in health
care: a systematic review

The evidence on the use of explicit financial incentives to improve quality, albeit
mixed, prompted wide implementations of pay for performance schemes.
Despite this, there remains limited evaluation of their impact, particularly in
relation to possible unintended consequences, such as their impact on
inequalities. Reducing health inequalities, is a key policy objective in many
countries (240, 241), which requires a multifaceted approach including achieving
greater equity in health care delivery (230). In this chapter | aim to undertake a
systematic review of published articles that assessed the impact of pay for
performance programmes on the quality of health care in relation to age, sex,

ethnicity and socioeconomic status (SES).

4.1 Methods

4.1.1 Search strategy

Papers published between 1 January 1980 and 1 November 2008, were
identified through a systematic search of published English language literature in
MEDLINE, EMBASE, PsycINFO and the Cochrane Library. The search was
periodically updated to include the most recent publications with the last update
ended on February 2011. | examined papers that assessed quantitatively the
impact of pay for performance on health care inequalities. In MEDLINE, my
search included Medical Subject Heading (MeSH) terms and text words. MeSH
terms used were: physician incentive plans; reimbursement, incentive;

reimbursement mechanisms; insurance, health, reimbursement; quality
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indicators, health care; ethnic groups; minority groups; minority health;
healthcare disparities; health care inequalities, health status disparities; and
socioeconomic factors. Text words used were: pay for performance and P4P. In
EMBASE | used the following EMTREE heading terms: reimbursement, health
care quality, prospective payment, performance measurement system, minority
group, ethnic group, ethnic difference, race difference, and social status. Text
word included pay for performance, P4P, pay for quality, physician incentive and
deprivation. In PsycINFO terms used includes: incentive, monetary incentive,
quality of care, racial and ethnic groups, minority groups, racial and ethnic
differences, social deprivation, social justice, socioeconomic status, and health
disparities. The following text words were also used: pay for performance,
physician incentive, incentive payment, and performance measurement. Where
the title or abstract of the paper were not clear, the full text of the article was

retrieved and reviewed. In addition, the grey literature was consulted.

4.1.2 Study selection

Pay for performance incentives were defined as the use of monetary incentives
to reward health care providers’ achievements in predetermined quality
standards. Quantitative studies were included if they examined the relationship
between the use of an explicit financial incentive and healthcare inequalities.
Dimensions of health care inequality examined included: age, sex, ethnicity, and
SES status. | included both experimental and observational studies. | excluded
papers that examined the use of non-monetary rewards, such as public report
cards. Along with a colleague we independently used the Downs and Black

critical appraisal tool to assess the methodological quality of the retrieved
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studies (242). | used a similar approach used by Peterson et al. (167) to assign
studies into a quality scale from 1 to 4. Studies considered to be of poor
methodological quality were scored as ‘14’ and studies considered to be of

excellent methodological quality were scored as ‘4+’. Whenever there was

conflict in the score of the retrieved articles, a third scorer was consulted.

4.2 Results

Our search vyielded 4396 articles (Figure 2). Based on the title of the articles, |
identified 85 papers for further review; out of which, 23 relevant articles were
identified. One additional article was retrieved through the reference list search
of the retrieved articles. A summary of the retrieved studies is in Appendix 2.
Most of the studies retrieved were observational studies conducted in the UK
assessing the impact of the introduction of the QOF in April 2004. Some studies

examined more than one aspect of inequality.

[ 4396 Articles identified from search ]

Excluded by title or

abstract:
l 4311 Articles

[ 85 articles for full review ]

64 Studies excluded on full review
Financial incentives not examined: 37

Inequalities not examined: 22

reference list

24 articles met inclusion
criteria

[ One from ] Review articles: 5

Figure 2 Flow chart of study selection
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4.2.1 Socioeconomic inequality

SES was the most frequently examined variable (199, 200, 205, 243-259). Most
studies used a cross-sectional design and examined associations between
quality of care and an area deprivation score after the implementation of the
QOF. Only one study, which was conducted in a largely rural and relatively
deprived part of Scotland, found that deprivation was positively associated with
higher quality in the first year of the QOF (254). The remaining studies identified
significantly lower quality of care in deprived areas compared with affluent areas.
However, the magnitudes of the differences were generally small and appear to
have been attenuated in the second and third year of this pay for performance
programme. For example, Ashworth et al. (243) found a difference in the
achievements between least and most deprived practices of 64.5 QOF points (a
difference of 6.1%) in the first year of the QOF, but this figure decreased to 30.4
QOF points (a difference of 2.9%) in the second year. Doran and colleagues
(249), undertook a similar analysis and found a further narrowing of quality
during the third year of QOF. Median achievement increased by 4.4% in the
least deprived quintile of practices and by 7.6% in the most deprived quintile of
practices. Consequently, the gap in median achievement narrowed from 4.0%
to 0.8% during this period and was no longer associated with deprivation
(P=0.062). Furthermore, the authors found a significant association between
scores in the previous year and increases in achievement. The lower the score in
the previous year, the better were the achievements in the following year

(p<0.01).

72



In a methodologically similar paper (244), data were collected from over 97% of
practices in England to examine the values of blood pressure monitoring and
control in five chronic diseases in relation to deprivation over a period of three
years after QOF introduction. Differences between affluent and deprived areas
seen in the first year after the QOF had almost disappeared by the third year. For
example, 79.2% of diabetes patients attending practices in affluent areas
achieved the desired blood pressure targets compared to 78.6% of diabetes
patients attending practices in deprived areas. By the third year deprivation had
a weak positive effect on blood pressure monitoring (P<0.001).

A study by Ashworth et al. (246), found higher levels of statin prescribing in
deprived areas when compared to affluent areas in the first year of the QOF after
adjusting for differences in cardiovascular disease prevalence. Saxena et al.
(251), examined associations between deprivation and quality of care for
coronary heart disease, hypertension and stroke in the first year of this pay for
performance programme. Achievements were very similar in practices working
in deprived and affluent areas. However, affluent practices achieved better
scores for some indicators associated with initial diagnosis and management,
such as referral for exercise testing (p<0.001). Using a comparable study
design, Millett et al. (205), found broadly similar achievement of quality indicators
for diabetes in practices working in deprived and affluent areas. Sigfrid and
colleagues (252), examined associations between deprivation and ‘exception
reporting’ for 15 diabetes indicators in the QOF, whereby patients can be
excluded from the data used to calculate the achievement of a target. They

found that practices working in deprived areas were more likely to report
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‘exceptions’ for process of care indicators (p<0.05), although the relationship
appeared to be reversed for intermediate clinical outcome indicators, which
raised the concern that reported achievements in the QOF could mask wider
inequalities.

Three studies evaluated the impact of this pay for performance programme
using a before and after study design. McGovern et al. (256), found that patients
with coronary heart disease living in deprived areas were less likely than patients
living in affluent areas to have their smoking status recorded (Pre-QOF: Adjusted
Odds Ratio [AOR] 1.04; 95% ClI: 0.86-1.26, Post-QOF: AOR 0.78; 95% Cl:
0.62 — 0.99), blood pressure recorded (Pre-QOF: AOR 0.95; 95% Cl:
0.74-1.20, Post-QOF: AOR 0.59; 95% ClI: 0.45-0.78), or have beta blocker
therapy (Pre-QOF: AOR 0.87; 95% ClI: 0.77-0.97, Post-QOF: AOR 0.84; 95%
Cl: 0.76-0.92) after the implementation of the QOF. These differences were not
evident before the introduction of the QOF. However, deprived Coronary Heart
Disease (CHD) patients were more likely than affluent CHD patients to have
antiplatelet or anticoagulant therapy (Pre-QOF: AOR 1.11; 95% CI: 0.95-1.28,
Post-QOF: AOR 1.14; 95% CI: 1.00-1.22). Using a similar study design,
Simpson and colleagues (257), found significant difference between stroke
patients living in most and least deprived areas after QOF introduction. Stroke
patients in the highest deprivation group were less likely to have a recording of
blood pressure (Pre-QOF: AOR 0.98; 95% CI: 0.88-1.09, Post-QOF: AOR 0.66;
95% CI: 0.54-0.80) and a record of smoking status (Pre-QOF: AOR 1.16; 95%
Cl: 1.05-1.29, Post-QOF: AOR 0.81; 95% ClI: 0.71-0.94) after the

implementation of the QOF. Millett et al (200), found no significant variation in
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ascertainment of smoking status and provision of smoking cessation advice in
patients with diabetes living in deprived and affluent areas before and after the
introduction of QOF. Using data from the GPRD Hamilton et al. (259), found no
differences between patients living in affluent and deprived areas in the

achievement of intermediate outcomes.

4.2.2 Age and sex inequalities

Four studies explored the impact of the QOF on age and sex inequalities. In
Scotland, a serial cross sectional study found large improvements in quality
indicators for stroke patients. However, inequalities present before the
introduction of QOF did not narrow. For instance, stroke patients aged more
than 75 years were less likely than young stroke patients to have their smoking
status recorded (AOR: 0.69; 95%CI: 0.62-0.76), have a smoking advice given
(Pre-QOF: AOR 0.92; 95% ClI: 0.76-1.12, Post-QOF: AOR 0.75; 95% CI: 0.60
-0.93) and have their cholesterol level recorded (Pre-QOF: AOR 0.35; 95% CI:
0.32-0.38, Post-QOF: AOR 0.71; 95% CI: 0.66-0.77). Older stroke patients
were more likely to receive antiplatelet or anticoagulant therapy after the QOF
introduction (Pre-QOF: AOR 0.68; 95% CI: 0.64-0.74, Post-QOF: AOR 1.75;
95% CI: 1.60-1.91). Women who had a stroke were less likely than men to be
current smokers (Pre-QOF: AOR 0.92; 95% CI: 0.76-0.98, Post-QOF: AOR
0.87; 95% CI: 0.81-0.95), or receive antiplatelet or anticoagulant therapy (Pre-
QOF: AOR 0.95; 95% ClI: 0.89-1.00, Post-QOF: AOR 0.93; 95% CI:
0.86-0.99). Further, women with stroke were less likely to have a controlled

blood pressure (Pre-QOF: AOR 0.90; 95% CI: 0.84-0.98, Post-QOF: AOR 0.86;
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95% CI: 0.81-0.91) or controlled cholesterol levels (Pre-QOF: AOR 0.59; 95%
Cl: 0.51-0.68, Post-QOF: AOR 0.56; 95% CI: 0.52-0.60) after QOF compared
to men (257). In a similar study, pay for performance did not improve the age
and sex inequalities for CHD patients seen before introduction of the QOF. For
example, women were less likely than men to have a recording of blood
pressure (Pre-QOF: AOR 0.92; 95% Cl: 0.87-0.97, Post-QOF: AOR 0.89; 95%
Cl: 0.82-0.97) or having their blood pressure controlled (Pre-QOF: AOR 0.84;
95% Cl: 0.79-0.89, Post-QOF: AOR 0.84; 95% CI: 0.80-0.87), or have a
recording of beta blocker therapy (Pre-QOF: AOR 0.85; 95% CI: 0.81 -0.88,
Post-QOF: AOR 0.81; 95% CI: 0.79-0.84). Older patients were less likely than
younger patients to have a recording of beta-blocker therapy (Pre-QOF: AOR
0.39; 95% ClI: 0.36-0.42, Post-QOF: AOR 0.53; 95% ClI: 0.51-0.56) (256).
Using a serial cross sectional study, Millett et al. found that the introduction of
QOF was associated with an attenuation of differences in ascertainment of
smoking status and provision of cessation advice in people with diabetes from
different age groups. For instance, patients aged 75 years had an AOR of 0.92
(95% CI: 0.26-3.31). Ascertainment of smoking status remained significantly
higher in women with diabetes than in men (AOR: 2.01; 95% ClI: 1.59-2.54)
after introduction of the QOF, however reduction in smoking prevalence was
lower in women than men (AOR: 0.71; 95% CI: 0.53-0.95) (200). Using data
from GPRD, differences in diabetes care seen between men and women before
the QOF narrowed after QOF introduction. Further, older patients (>45 years)
appear to have benefited more than younger patients after QOF have been

introduced (259).
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4.2.3 Ethnic inequalities

In an analysis undertaken during the first year of pay for performance, Ashworth
et al. found lower statin prescribing in areas with high proportions of residents
with African-Caribbean or South Asian ethnicity (246). A cross-sectional survey
of 32 general practices in London, identified significant ethnic group inequalities
in diabetes management, with black and South Asian patients less likely to
achieve all three intermediate clinical outcome targets when compared to the
white group (258). Using a serial cross sectional design, Millett et al. (233),
examined inequalities in prescribing and intermediate outcomes for diabetes
management before and after the introduction of the QOF. The study found that
percentage achievement of treatment targets for blood pressure, HbA1c and
total cholesterol increased in all ethnic groups after the implementation of pay for
performance. However, the magnitude of the improvement in HbA1c¢ control
(AOR: 0.75; 95% CI: 0.57-0.97) and blood pressure control (AOR: 0.65; 95%
Cl: 0.58 - 0.81) was lower in the black Caribbean group than the White British
group which meant that inequalities in HbA1c and blood pressure control
persisted. Variations in prescribing were also documented in the study, with
lower prescribing of insulin in the Black African group (AOR: 0.69; 95% Cl:
0.51-0.93), Indian group (AOR: 0.51; 95% CI: 0.38-0.70), Pakistani group
(AOR: 0.56; 95% CI: 0.40-0.78) and Bangladeshi group (AOR: 0.49; 95% ClI:
0.25-0.98) relative to the white British group, differences which persisted after
introduction of the QOF. Furthermore, prescribing of oral hypoglycaemic agents
increased significantly after QOF introduction, however these changes were

largely seen in the black African and South Asian groups rather than the white
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British (P<0.001). A more recent longitudinal study assessed the impact of QOF
on mean blood pressure and HbA1c¢ values among white, black and South
Asian patients with diabetes living in South-West London. The introduction of
QOF was associated with reduction in mean values for systolic and diastolic
blood pressures and HbA1c; these reductions were significantly greater than the
predicted values using the underlying trends in all ethnic groups. However, the
magnitude of improvement varied between ethnic groups. For example,
reduction in mean HbA1c was significantly greater than the predicted trend in
the white group (-0.5%, P<0.05) but similar significant reductions were not seen
in the black (-0.3%) or the south Asians (-0.4%) groups (234).

In another study Millett et al., found no variations between different ethnic
groups in the recording of smoking status and smoking cessation advice (200).
In a study evaluating QOF, (260) achievements of incentivised quality indicators
were evaluated before and after the QOF introduction. Overall attainment of
CHD management and intermediate clinical outcome improved significantly after

the QOF introduction and were similar across ethnic groups.

4.2.4 Longer term impact of pay for performance on inequalities

| identified an additional UK study which examined the impact of a more limited
pay for performance scheme introduced as part of the 1990 General Practitioner
contract (247). This scheme provided financial incentives for reaching fixed
targets for cervical cancer screening coverage. The study findings suggest that
while these incentives were initially associated with widening of inequalities in
cervical screening coverage between deprived and affluent areas, these were

largely attenuated at five years follow up. The inequality ratio (equality
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represented as a ratio of 1) in 1991 was 0.46 however it increased towards
equality when the affluent areas maintained maximum levels and by 1999 the

inequality ratio was 0.77.

4.2.5 Pay for performance impact on inequalities in the United States
Karve et al. (261), used data from 3449 hospitals to examine the impact of pay
for performance on process measures for acute myocardial infarction,
community acquired pneumonia and heart failure. The study shows that
hospitals with more than 20% of African American patients were less likely to
improve on the scores for acute myocardial infarction and pneumonia compared
to hospitals that served a lower proportion of non-minority patients. In contrast,
Jha et al. (262), found that hospitals with more poor patients had greater
improvements in performance for acute myocardial infarction and pneumonia
when compared to hospitals that did not participate in the Medicare
demonstration project. However, these improvements were not evident for

congestive heart failure.

4.3 Comment

The introduction of QOF was associated with reductions in inequalities in
chronic disease management between affluent and deprived areas. However, it
is unclear if these reductions are attributable to QOF or part of underlying trend
that pre-dates QOF such as the NSFs. Other Important inequalities in quality of
care between age, sex and ethnic groups present before the introduction of this
programme appear to have persisted. Specifically women, older patients and

those from some minority ethnic groups continued to receive lower quality of
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care after the introduction of QOF. The studies included in this review have a
number of important limitations. This partly reflects the way that pay for
performance programmes have been introduced into health care systems,
generally precluding evaluation using an experimental design or a non-
intervention comparison group. The data for most studies included in this review
was derived from the financial administration system for QOF, the QMAS, and its
usefulness for evaluating impacts on inequalities in health care is limited for a
number of reasons. Firstly, the system does not hold patient level information on
characteristics such as age, sex, ethnicity and SES. Hence, most of the QOF
evaluations reported here used practice level data and may underestimate the
relationship between deprivation and quality of care. This has been further
compounded by poor recording of patient based measures of ethnicity and of
SES within primary care information systems in the UK. Secondly, the ability of
practices to exclude patients from performance reporting for the contract means
that this data may underestimate the extent of inequalities in care. Finally,
studies that use data from the system are unable to examine underlying trends
in quality, making it difficult to attribute reductions in socioeconomic inequalities
to QOF. This is an important limitation given that the UK government has
instituted a policy agenda to reduce health inequalities since the late 1990s (240)
and the important role primary care plays in achieving such objectives (229).
Most of the studies identified in this review examined the impact of the QOF on
health care inequalities. Conclusions drawn from these studies may not be
applicable to other settings, particularly to low and middle-income countries, or

to market-based health care systems in countries without universal access to
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healthcare, such as the United States. Pay for performance programmes vary
considerably within the United States, in terms of the type of incentives being
offered (bonuses, penalties), the type of achievement being rewarded
(percentage achievement or improvement), the recipient of incentives (provider
organizations or individual physicians) and their overall financial cost, and as
such may have differential impacts on health care inequalities (144). In contrast,
the UK system is much more standardised and is applied uniformly across the
country. This may change if purchasers are given more local flexibility in the
implementation of pay for performance schemes. The lack of studies undertaken
in the United States may be due to a number of factors, including lack of funding
from payers to evaluate pay for performance programmes and the low adoption
of electronic medical records (263, 264). This also likely reflects the fact that the
impact of pay for performance programmes on health care inequalities is a

relatively new area of research enquiry.
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5.0 Pay for performance and ethnic disparities: an interrupted
time series analysis

5.1 Methods

5.1.1 Study setting

The study was conducted in Wandsworth in South West London (Figure 3),
where the population is younger than that of England as a whole, with 74%
aged less than 45 years (compared with a national average of 60%); and with a
high proportion of residents from ethnic minorities groups. According to the
2001 census, the proportion of Wandsworth population who refer to
themselves, as white is 65% and 22% consider themselves as non-white. The
proportion of residents who describe themselves as black Caribbean, black
African, Indian, Pakistani, Bangladeshi, and Chinese was 4.9%, 3.9%, 2.9%,
2.1%, 0.4% and 2.2% in 2001, respectively. Wandsworth has a relatively high
level of deprivation. According to the 2000 Index of Multiple Deprivation
Wandsworth is ranked at 148 of all local authorities and in 2007 it was ranked
128 (rank is out of 357 local authorities in England, the higher the rank the more

deprived the area).

The CONDUIT gquality improvement programme:

The Wandsworth Primary Care Trust initiated a programme to establish a
comprehensive disease register in September 2000. The Cutting Out Needless

Deaths Using Information Technology (CONDUIT) programme was initially
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piloted in Battersea, Wandsworth South and Putney localities in 63 practices

covering a registered population of 382,188 and targeted individuals with
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hypertension and ischemic heart disease. In 2003, due to changes in the
practices computers, the practices in Putney locality were dropped from
CONDUIT 2 and from subsequent CONDUIT collections. CONDUIT 2 involved
34 practices and included patients with hypertension, ischemic heart disease
and diabetes. CONDUIT 3 involved 32 practices in 2005 and included patients
with hypertension, ischemic heart disease, diabetes and asthma.

The output from this programme resulted in a standardised method of

identifying patients with cardiovascular disease and diabetes, and facilitated the
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establishment of accurate chronic disease registers. In addition, the findings of
the CONDUIT programme have been published in leading international journals.
My work builds on the early CONDUIT efforts and involved analysis of data from
practices that participated in this programme. Practices that participated in the

study serve a more ethnically diverse and deprived population than Putney.

The study area covered 32 practices. Of these 29 practices agreed to take part
in this study. The practices had a median list size of 7,451 patients. Ten
practices had more than 10,000 patients; ten practices had between 5,000 and

9,000 patients and nine practices had less than 4,000 patients.

|dentification of diabetes cases:
The method used to identify patients in Wandsworth was piloted in 2002 (265).

The study concluded it is essential to search beyond diagnostic Read codes,
such as C10, and include diabetes management codes from computerised
medical records. The inclusion criteria used in my study are:

* Diagnostic Read code for diabetes (C10 or sub-codes).

* Diabetes management Read code (66A).

* Patient age is more or equal to 18 years.
Data was collected on all patients, identified in December 2007, retrospectively
for the years 2000-2007 from computerised patient records at each of the 29
participating practices by staff of the Wandsworth primary care trust research
centre. The data subsequently was stored in a secure location at the research

centre. | was not able to link patient registered in 2007 to previous CONDUIT
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because the ethics committee did not approve the extraction of a unique patient

identifier.

5.1.2 Study variables

The process and outcome indicators collected were according to the indicators
used in the QOF (Box 4). The main outcome variables were HbA1c, total
cholesterol, and blood pressure levels based on patients’ last recorded
measurement in each year. Further, | constructed three outcome variables
corresponding to the control targets used in QOF: HbA1¢c<7.5%,

cholesterol=5.0 mmol/l, and blood pressure <145/85 mm Hg.

Process indicators included were recording of HbA1c, cholesterol, and blood
pressure, visual examination of feet, retinal screening, recording of peripheral
pulses or ability to feel vibration, recording of serum creatinine, recording of BMI,

and recording of micro-albuminuria.

Box 4 List of indicators used in QOF

* The percentage of patients with diabetes whose notes record BMI the
previous 15 months.

* The percentage of patients with diabetes whose notes record of
HbA1c or equivalent in the previous 15 months.

* The percentage of patients with diabetes whose notes record of retinal
screening in the previous 15 months.

* The percentage of patients with diabetes whose notes record of the
presence or absence of peripheral pulses in the previous 15 months.

* The percentage of patients with diabetes whose notes record of
neuropathy testing in the previous 15 months.
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The percentage of patients with diabetes whose notes record of blood
pressure in the previous 15 months.

The percentage of patients with diabetes in whom the last blood
pressure is 145/85 or less.

The percentage of patients with diabetes who have a record of micro-
albuminuria testing in the previous 15 months.

The percentage of patients with diabetes who have a record of
estimated glomerular filtration rate (eGFR) or serum creatinine testing
in the previous 15 months.

The percentage of patients with diabetes who have a record of total
cholesterol in the previous 15 months.

The percentage of patients with diabetes whose last measured total
cholesterol within previous 15 months is 5.0 mmol/l or less.

The percentage of patients with diabetes whose last measured HbA1c
within previous 15 months is 7.5 mmol/l or less.

The percentage of patients with diabetes whose notes record smoking
status in the previous 15 months.

The percentage of patients with diabetes whose notes contain a
record that smoking cessation advice has been offered within the
previous 15 months.

My main predictor variable was ethnicity. In the UK, ethnicity recording has

historically been low. In October 2000, the UK government required the

recording of ethnic group in patient records (mainly in NHS trusts) in similar

fashion to the ethnic categories used in the 2001 census (266). Recently, two

main incentives were introduced to improve ethnicity coding nationally: the QOF

and the Directly Enhanced Services. Despite this, ethnicity coding in primary

care remains low in general practice for meaningful use in health services

research and epidemiological research (267). For example, practices

participating in the national diabetes audit in 2004-05 had only 17% of their

registered patients with ethnicity coding and slightly improved in the following
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year to 36% (268). Similarly, in 2006/7 the level of ethnicity coding in 530
practices contributing to the QRESEARCH database was 10.2% (269).

The Wandsworth Primary Care Trust implemented a financial scheme in 2002 to
improve the level of ethnicity coding for patients with chronic conditions through
the use of templates with limited list of ethnicity codes. Information on ethnic
background is collected from the patient during consultation or upon registration
and is entered in the patients’ electronic record using the 2001 census
classification. Due to the small numbers in some of the ethnic groups, | had to
group them into one. For example, | combined Indian, Pakistanis and
Bangladeshis into one south Asian group (See appendix 3 for breakdown of the
main ethnicity groups and cross sectional analysis). Additional patient level
information collected includes age, sex, BMI, and SES. | used practice postcode
to assign a SES score to each patient using the index of multiple deprivation as |
could not use patient post code (270) because the ethnical committee did not
agree for this information to be extracted. The index is used to measure area
level SES in the UK and is composed of several dimensions including income,
employment, health and disability, education skills and training, barriers to
housing and services, living environment, and crime.

To adjust for the severity of diabetes, | further collected information on the
duration of diabetes and the number of comorbid medical conditions, Duration
of diabetes was calculated in years using the date of diagnosis entered in the
electronic medical record. Comorbid conditions included hypertension, stroke,
atrial fibrillation, heart failure, coronary heart disease (CHD), asthma, chronic

obstructive pulmonary disease (COPD), chronic kidney disease (CKD), and
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depression. | chose these as they are most commonly observed and commonly
managed in primary care.

Further, | collected data on whether a patient was prescribed any oral
hypoglycemic agent (Sulfonylurease, Metformin, Glitazone), Insulin, any
antihypertensive medication (Angiotension-converting enzyme, Beta blocker,

Calcium channel blocker, Diuretics), and any lipid lowering medication.

5.1.3 Analysis

Interrupted time series analysis:

| estimated unadjusted annual mean values and 95% confidence interval for
HbA1c, cholesterol, and systolic and diastolic blood pressure for each ethnic
group and for all the population. These variables were approximately normally
distributed. For binary outcomes, | present annual percentage achievement with
95% confidence interval for each ethnic group and for all the population.

The QOF was implemented nationally, meaning using a gold standard method,
similar to a control trial, is not an option. Further, limiting my analysis to a pre-
post study design may over-estimate the impact of QOF as quality of care was
improving before the introduction of QOF. To estimate changes in risk factor
control associated with QOF while controlling for secular trend, | fitted a
segmented regression model of the time series for all the population and
individually in the three ethnic groups for each of the outcome variables (271,
272). In addition, to accommodate the multilevel nature of the data (multiple
measurements per patients, and patients clustered within practices), | treated

patients and practices as random effects in a multilevel model to adjust for the
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correlation in error term within both individual level and practice level. Ignoring
such data structure might lead to biased estimate (i.e standard error of model
coefficients might be underestimated leading to narrower confidence interval)

(273). The model estimates three main parameters:

V= Bojt + Bix timeyz + Box policyj; + Bx years after policy; + B, Xz + Vi +

Ui + 6jt

B estimates the change in the outcome associated with each year before QOF
was introduced in April 2004 where time is a continuous variable ranging from 1
to 8 to represent time in years, 3, estimates the immediate change associated
with QOF where policy is coded as zero before the intervention and coded as 1
for the years after the intervention, and g, estimates the change in the outcome
associated with each year after QOF had been introduced where years after
policy is a continuous variable representing the number of years after the
intervention and coded as zero for the years before the intervention. g, are

estimates of covariates adjusted for in the model, these include age, gender,

duration of diabetes, number of co-morbid medical conditions, and SES. V; and

Uy are the variances of the intercept for practice level and patient level and ey; is

the residual error. For the continuous variables (HbA1c, cholesterol, and systolic
and diastolic blood pressure) | use a linear regression model (using the xtmixed
syntax) and present change in mean values with 95% confidence interval. For
the binary outcome, | used a logistic regression (using the xtmelogit syntax) and

present the change in odds ratios with 95% confidence interval.
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For the key indicators (HbA1c, cholesterol, systolic, and diastolic blood

pressure) | present the models unadjusted in Appendix 5.

As part of my sensitivity analysis | ran the models on patients with complete
records over the study period to investigate whether change in the case mix in
the post-QOF years had an effect on my original estimates. Further, | tested for
attrition bias using Heckman selection model (274). Details of the sensitivity
analysis are in Appendix 4.

Further, | estimated the overall trend for each indicator using a simpler linear

model (y = Bg + B4 X time), where y is the percentage of patients achievement in

a given indicator in each year; time is a chronological index of the eight year
extracted ranging from 1 (2000) to 8 (2007).

Cross sectional analysis:

For each binary indicator, e.g. HbA1c measured, | used a logistic regression
with ethnicity as a dummy variable and the White group as the reference group
to examine if inequalities present at the start of study were addressed at the end
of the study period. | fitted the model for each indicator separately for the year
2000 and for the year 2007. All analyses were adjusted for age, gender, duration

of diabetes, number of comorbidities, SES, and practice level clustering.

| performed all analysis using the statistical software Stata version 10.

Ethical approval:

The study was approved by the Wandsworth Local Research Ethics Committee.
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5.2 Results

| identified 7,542 patients with diabetes registered with practices in 2007. |
excluded 108 with implausible or missing values. The mean age of patients was
59.1 years and 49.6% were female. Overall, 90.0% of patients had their ethnicity
coded. White patients comprised 42.7% of the sample, 24.3% were Black, and

22.2% were South Asian (Table 8).
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Table 8 Sample characteristics

2000 2001 2002 2003 2004 2005 2006 2007
Numbers %  Numbers % Numbers % Numbers % Numbers % Numbers %  Numbers %  NUmbers o
Gender Male 1,448 526 1,760 52,6 2,047 524 2300 517 2623 515 2947 513 3284 50.8 3,749  50.4
Female 1,303  47.4 1,580 474 1861 47.6 2147 483 2465 485 2802 487 3,183 492 3,685 496
18-44 507 18.4 591 17.6 668 17.1 763 17.2 843 16.7 966 16.8 1,126 17.4 1,329  17.9
45-54 510 18.5 605 18.1 688 17.6 741 16.7 845 16.6 928 16.1 1,025 158 1,151 155
Agegroup  55.64 832 30.2 976 29.1 1,094 280 1,172 264 1,803 256 1,410 245 1514 234 1,645 221
65-74 665 24.2 846 25.3 997 255 1,207 271 1,355 266 1525 265 1691 261 1,945 262
>=75 237 8.6 331 9.9 461 11.8 564 12.7 742 146 920 160 1,111 172 1,364 183
White 1,104 401 1,354 445 1614 455 1,847 457 2139 420 2410 465 2,751 471 3,181 427
Black 682 24.8 836 27.5 963 271 1,103 273 1,255 247 1416 273 1584 271 1,811 243
Ethnicity South

Asian 697 25.3 832 27.4 948 267 1,066 263 1,198 236 1,321 255 1465 251 1653 222
Other 12 0.4 17 0.6 19 0.5 26 0.6 35 0.69 32 0.6 35 0.6 45 0.6
Missing 256 9.3 310 9.2 364 9.3 405 9.1 461 9.06 570 9.9 632 9.7 739 9.9
0 691 25.1 863 258 1,038 266 1202 27.0 1434 282 1679 292 1,952 302 2,368 318
Comorbidity 1 985 358 1229 367 1437 368 1649 371 1886 371 2146 373 2,399 371 2727 367
=2 1,075 391 1,257 375 1,433 366 1,596 359 1,768 347 1,924 335 2116 327 2339 315

Total 2,751 3,349 3,908 4,447 5,088 5,749 6,467 7,434
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5.2.1 Process measures

HbA1c recording:

Recording of HbA1c increased substantially during the study period from 33.2%
(95% Cl: 31.5-35.0) in 2000 to 79.8% (95% Cl: 78.9-80.8) in 2007 at an
average rate of 6.9%, p<0.01. HbA1c recording increased from 33.9%, 37.8%,
and 24.1% in 2000 to 78.4%, 84.3%, and 81.6% for white, black, and South
Asian patients in 2007, respectively (Figure 4 and table 9).

In the pre-QOF period, the proportion of people having their HbA1c¢ recorded
increased annually (AOR: 1.81; 95% ClI: 1.74-1.89, p<0.01). The introduction of
QOF was associated with an additional immediate improvement in the
proportion of people having their HbA1c recorded (AOR: 1.73; 95% CI:
1.49-2.02, p<0.01). In the post-QOF years, annual improvements in the
proportion of people to have HbA1c recorded were significantly lower than that
during the pre-QOF period (AOR: 0.63; 95% Cl: 0.58-0.67, p<0.01). These
findings were similar for the three ethnic groups (Table 10).

Inequalities were not abolished in 2000 for south Asian patients (AOR: 0.83;
95% CI: 0.63-1.09). However, at the end of the study period south Asian and
black patients were more likely to have their HbA1c measured when compared
to white group (AOR: 1.42; 95% ClI: 1.26-1.80 and AOR: 1.54; 95% CiI:

1.30-1.81, respectively).
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Table 9 Percentage of patients with HbA1c measured

White 33.9(31.1-36.7)  48.6 (46.0-51.3)  60.7 (68.3-63.1)  60.9 (68.6-63.1)  72.1 (v0.2-74.0) 76.8 (75.1-78.4) 79.7 (7r8.2-81.2)  78.4 (77.0-79.9)

South Asian 241 (20.9-27.2) 33.2(30.0-36.5) 46.9(43.7-50.1) 54.2(51.2-57.2) 71.5(68.9-74.0) 76.9(74.7-79.2) 79.4(77.3-81.5) 81.6(79.8-83.5)

Values in brackets are 95% Confidence Interval



Table 10 Interrupted time series for HbA1c measured

HbA1c, AOR (95% CI)

ALL White Black South Asian
Pre-QOF 1.81 (1.74-1.89)** 1.78 (1.67-1.90)** 1.84 (1.70-2.00)** 1.90 (1.76-2.06)**
Level Change with QOF 1.73 (1.49-2.02)** 1.51 (1.18-1.92)** 1.85 (1.34-2.56)** 1.89 (1.40-2.57)*
Post-QOF trend 0.63 (0.58-0.67)** 0.63 (0.57-0.70)** 0.63 (0.55-0.73)** 0.64 (0.56-0.73)**

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.

*p<0.05, **p<0.01
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Cholesterol recording:

Cholesterol recording increased at an average rate of 7.5%, p<0.01 between
2000 and 2007. Recording increased from 30.7% (95% CI: 28.9-32.4) in 2000
t0 80.6% (95% CI: 79.7-81.5) in 2007. Cholesterol recording increased from
32.1%, 36.9%, and 21.8% in 2000 to 78.5%, 84.4%, and 83.9% for white,
black, and South Asian patients in 2007, respectively (Figure 5 and table 11).

In the pre-QOF period, the proportion of people having their cholesterol
recorded increased on annual basis (AOR: 1.82; 95% Cl: 1.75-1.90, p<0.01).
The introduction of QOF was associated with an additional immediate
improvement in the proportion of people having their cholesterol recorded (AOR:
1.74; 95% Cl: 1.50-2.02, p<0.01). In the post-QOF years the proportion of
people having their cholesterol recorded was significantly lower than that during
the pre-QOF period (AOR: 0.63; 95% Cl: 0.59-0.68, p<0.01). These findings
were similar for black and south Asian patients. However, QOF introduction had
no additional immediate improvements in the proportion of white patients having
their cholesterol recorded (AOR: 1.16; 95% CI: 0.92-1.48, p>0.05) (Table 12).
The South Asian group was less likely to have cholesterol measured when
compared to the white group in 2000 (AOR: 0.74; 95% CI: 0.56-0.98). By the
end of the study period South Asian were more likely to have a cholesterol
measurement when compared to the white group (AOR: 1.55; 95% ClI. 1.28-
1.87). Similarly, black patients were more likely to have cholesterol measured

when compared to white patients (AOR: 1.40; 95% Cl: 1.18-1.66).
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Table 11 Percentage of patients with cholesterol measured

White 32.1(29.3-34.9) 43.9 (41.2-46.5) 58.0(65.6-60.4) 63.5(61.3-65.7) 73.3(71.5-75.2) 76.2(74.5-77.9) 79.8(r8.3-81.3) 78.5(77.1-79.9)

South Asian 21.8(18.7-24.8)  32.0 (28.9-35.2)  41.7 (38.6-44.9)  50.0 (46.9-53.0)  73.0(v0.5-75.5) 77.8(75.5-80.0) 81.2(79.2-83.2) 83.9(82.1-85.7)

Values in brackets are 95% Confidence Interval



Table 12 Interrupted time series for cholesterol measured

Cholesterol, AOR (95% CI)

ALL White Black South Asian
Pre-QOF 1.82 (1.75-1.90)** 1.94 (1.82-2.07)** 1.72 (1.59-1.86)** 1.55 (1.45-1.66)*
Level Change with QOF 1.74 (1.50-2.02)** 1.16 (0.92-1.48) 2.07 (1.51-2.83)* 1.87 (1.44-2.43)*
Post-QOF trend 0.63 (0.59-068)** 0.58 (0.52-0.64)* 0.67 (0.59-0.77)* 0.79 (0.70-0.89)**

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.
*p<0.05, **p<0.01
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Blood pressure recording:

The recording of blood pressure increased from 55.3% (95% Cl: 55.3-57.2) in
2000 t0 90.1% (95% CI: 89.4-90.8) in 2007 at an average rate of 5.6%, p<0.01.
Blood pressure recording increased from 52.1%, 61.7%, and 49.6% in 2000 to
90.8%, 92.2%, and 89.5% for white, black, and South Asian patients in 2007,
respectively (Figure 6 and table 13).

In the pre-QOF period, the proportion of people having their blood pressure
recorded increased annually (AOR: 1.35; 95% ClI: 1.31-1.39, p<0.01). The
introduction of QOF was associated with an additional immediate improvement
in the proportion of people having their blood pressure recorded (AOR: 1.38;
95% Cl: 1.19-1.59, p<0.01). In the post-QOF years, annual improvements in
the proportion of people having their blood pressure measured was significantly
lower than that during pre-QOF period (AOR: 0.92; 95% ClI: 0.87-0.98, p<0.01).
These findings were similar for black and south Asian patients. However, QOF
introduction was not associated with additional improvement in the proportion of
white patients having their blood pressure measured (AOR: 1.21; 95%:
0.91-1.61, p>0.05) (Table 14).

The south Asian group was less likely to have blood pressure measured when
compared to the white group in 2000 (AOR: 0.78; 95% CI: 0.61-0.99). By the
end of the study period no inequalities were evident for South Asian or black
groups when compared to the white group (AOR: 1.16; 95% CI: 0.90-1.48 and

AOR: 1.25; 95% CI: 0.99-1.58, respectively).
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Table 13 Percentage of patients with blood pressure measured

White 52.1 (49.2-556.1)  58.2 (65.6-60.9) 67.8(65.5-70.1) 74.4(72.4-76.4) 81.2(79.5-82.9) 85.3(83.9-86.8) 88.9(87.7-90.0) 90.8 (89.8-91.8)

South Asian 49.6 (45.9-53.3)  50.2 (46.8-53.6) 61.6 (68.5-64.7) 66.3 (63.4-69.1)  80.5(78.3-82.7)  84.6 (82.6-86.5) 87.9(86.2-89.5) 89.5 (88.1-91.0)

Values in brackets are 95% Confidence Interval
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Table 14 Interrupted time series for blood pressure measurement

Blood pressure, AOR (95% CI)

ALL White Black South Asian
Pre-QOF 1.35 (1.31-1.39)** 1.82 (1.70- 1.96)** 1.60 (1.46-1.76)** 1.25 (1.40-1.66)*
Level Change with QOF 1.38 (1.19-1.59)** 1.21 (0.91-1.61) 2.13 (1.43-3.18)** 2.61 (1.83-3.73)**
Post-QOF trend 0.92 (0.87-0.98)** 0.81 (0.72-0.92)** 0.80 (0.67-0.96)** 0.90 (0.77-1.05)

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.
*p<0.05, **p<0.01
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BMI recording:

The recording of BMI increased from 39.2% (95% Cl: 37.4-41.4) in 2000 to
76.5% (95% Cl: 75.6-77.5) in 2007 at an average rate of 6.1%, p<0.01. BMI
recording increased from 38.3%, 46.7%, and 36.4% in 2000 to 77.3%, 78.9%,
and 78.1% for white, black, and South Asian patients in 2007, respectively
(Figure 7 and table 15).

In the pre-QOF period, the proportion of people having their BMI recorded
increased annually (AOR: 1.54; 95% ClI: 1.48-1.60, p<0.01). The introduction of
QOF was associated with an additional improvement in the proportion of people
having their BMI recorded (AOR: 1.88; 95% ClI: 1.62-1.18, p<0.01). In the post-
QOF years, annual improvements in the proportion of people having their BMI
recorded were significantly lower than that during the pre-QOF years (AOR:
0.70; 95% CI: 0.66-0.75, p<0.01). These findings were similar for black and
South Asian patients (Table 16).

No inequalities were evident between ethnic groups in 2000. However, at the
end of the study period black patients were more likely to have their BMI

measured when compared to white group (AOR: 1.22; 95% ClI: 1.04-1.43).
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Table 15 Percentage of patients with BMI measured

White 38.3 (35.4-41.1)  43.9 (41.2-46.5) 55.7 (63.2-568.1) 62.3(60.1-64.5) 72.1(70.2-74.0) 74.4(72.6-76.1) 79.4(77.9-81.0) 77.3(75.9-78.2)

South Asian 36.4 (32.8-40.0) 38.2(34.9-41.5) 49.5(46.3-52.7)  55.0(52.0-58.0) 71.1(68.5-73.6) 76.6 (74.4-78.9)  80.1(78.0-82.1)  78.1 (76.1-80.0)

Values in brackets are 95% Confidence Interval
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Table 16 Interrupted time series for BMI measurement

BMI measured, AOR (95% Cl)

White

Black

South Asian

ALL
Pre-QOF 1.54 (1.48-1.60)**
Level change with QOF 1.88 (1.62-2.18)**
Post-QOF trend 0.70 (0.66-0.75)**

1.66 (1.56-1.77)"

1.39 (1.10-1.74)*

0.66 (0.59-0.72)**

1.46 (1.35-1.57)

2.37 (1.75-3.20)™

0.66 (0.58-0.75)**

1.49 (1.38-1.61)*

2.96 (2.19-3.99)"

0.70 (0.61-0.80)™*

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.

*p<0.05, **p<0.01
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Retinal screening:

The percentage of patients having retinal screening increased from 4.9% (95%
Cl: 4.1-5.7) in 2000 to 56.6% (95% CI: 55.5-57.8) in 2007 at an average rate of
9.0%, p<0.01. Patients who had their retinal screening increased from 2.2%,
5.1%, and 8.3% in 2000 to 58.0%, 58.7%, and 58.6% for white, black, and
South Asian patients in 2007, respectively (Figure 8 and table 17).

In the pre-QOF period the proportion of people having their retinal screening
recorded increased annually (AOR: 3.43; 95% Cl: 3.23-3.63, p<0.01). The
introduction of QOF was not associated with additional immediate improvement
in the proportion of people having their retinal screening recorded (AOR: 1.06;
95% Cl: 0.92-1.23, p>0.05). In the post-QOF years, annual improvements in
the proportion of people having their retinal screening were significantly lower
than that during the pre-QOF years (AOR: 0.27; 95% ClI: 0.25-0.29, p<0.01).
These findings were similar for white, black and south Asian patients (Table 18).
No inequalities were evident for black and south Asian patients when compared

with white patients in 2000 or 2007.
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Table 17 Percentage of patients with retinal screening

White 2.71(1.75-3.67) 9.67 (8.09-11.2) 21.5(19.5-23.5) 43.2(40.9-45.4) 56.5(54.4-58.6) 62.2 (60.3-64.1) 62.0 (60.2-63.8)  58.0 (66.3-59.7)

South Asian 8.32 (6.26-10.3)  7.33 (6.55-9.10)  17.1 (14.7-19.6)  40.3 (37.3-43.2)  48.6 (456.8-51.4)  58.5 (65.9-61.2)  59.8 (67.3-62.3)  58.3 (65.9-60.6)

Values in brackets are 95% Confidence Interval
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Table 18 Interrupted time series for retinal screening

Retinal screening, AOR (95% CI)

ALL White Black South Asian
Pre-QOF 3.43 (3.23-3.63)** 3.76 (3.42-4.13)** 3.39 (3.02-3.79)** 2.99 (2.67-3.34)**
Level Change with QOF 1.06 (0.92-1.23) 0.96 (0.77-1.21) 0.92 (0.69-1.22) 1.21 (0.89-1.63)
Post-QOF trend 0.27 (0.25-0.29)** 0.24 (0.21-0.27)** 0.27 (0.24-0.32)** 0.34 (0.30-040)*

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.
*p<0.05, **p<0.01
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Smoking status:

The percentage of patients having their smoking status recorded increased from
30.3% (95% Cl: 28.5-32.0) in 2000 to 76.4% (95% Cl: 75.5-77.4) in 2007 at an
average rate of 5.7%, p<0.01. Patients who had their smoking status recorded
increased from 30.0%, 36.3%, and 26.1% in 2000 to 79.1%, 78.4%, and
76.2% for white, black, and South Asian patients in 2007, respectively (Figure 9
and table 19).

In the pre-QOF period the proportion of people having their smoking status
recorded increased annually (AOR: 1.58; 95% ClI: 1.52-1.64, p<0.01). The
introduction of QOF was associated an additional improvements in the
proportion of people having their smoking status recorded (AOR: 3.25; 95% CI:
2.77-3.81, p<0.01). In the post-QOF years, annual improvements in the
proportion of people having their smoking status recorded were significantly
lower than that during the pre-QOF years (AOR: 0.65; 95% CI: 0.61-0.69,
p<0.01). These findings were similar for white, black and South Asian patients
(Table 20).

No inequalities were evident for black and South Asian patients when compared

with white patients in 2000 or 2007 .
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Table 19 Percentage of patients having their smoking status recorded

White 30.0 (27.3-32.7)  39.2 (36.6-41.8)  49.7 (47.3-52.1)  60.8 (68.5-63.0)  75.1 (v3.2-76.9) 75.3 (73.6-77.1) 79.2(77.7-80.7)  79.1 (77.7-80.6)

South Asian 26.1(22.8-29.3) 34.8(31.6-38.1)  41.4(38.3-44.5) 48.0(45.0-51.0) 75.2(72.7-77.6) 77.5(75.3-79.8) 79.1 (77.0-81.2)  76.2 (74.2-78.3)

Values in brackets are 95% Confidence Interval
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Table 20 Interrupted time series for smoking status

Smoking status, AOR (95% CI)

ALL White Black South Asian
Pre-QOF 1.58 (1.52-1.64)** 1.76 (1.65-1.86)** 1.48 (1.38-1.58)** 1.47 (1.37-1.58)*
Level Change with QOF 3.25 (2.77-3.81)* 2.07 (1.61-2.66)* 3.57 (2.58-4.93)** 6.17 (4.42-8.62)**
Post-QOF trend 0.65 (0.61-0.69)** 0.64 (0.58-0.70)** 0.68 (0.60-0.77)* 0.64 (0.56-0.72)**

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.
*p<0.05, **p<0.01
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Smoking advice:

The percentage of patients having their smoking status recorded increased from
2.25% (95% CI: 1.69-2.28) in 2000 to 42.6% (95% CI: 41.5-43.7) in 2007 at an
average rate of 5.0%, p<0.01. Patients who had a smoking advice offered
increased from 2.08%, 2.78%, and 2.58% in 2000 to 48.0%, 41.5%, and
38.5% for white, black, and South Asian patients in 2007, respectively (Figure
10 and table 21).

In the pre-QOF period the proportion of people having a smoking advice offered
increased annually (AOR: 2.26; 95% CI: 2.12-2.42, p<0.01). The introduction of
QOF was associated with an additional immediate improvement in the
proportion of people having a smoking advice offered to them (AOR: 1.49; 95%
Cl: 1.26-1.76, p<0.01). In the post-QOF years, annual improvements in the
proportion of people being offered a smoking advice was less significantly lower
than that during the pre-QOF years (AOR: 0.60; 95% ClI: 0.55-0.65, p<0.01).
These findings were similar for white, black and South Asian patients (Table 22).
By the end of the study period black and south Asian were less likely to be
offered a smoking advice when compared to white (AOR: 0.70; 95% ClI:

0.61-0.81 and AOR: 0.71; 95% CI: 0.61-0.84, respectively).
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Table 21 Percentages of patients having smoking advice

White 2.08 (1.23-2.92) 7.90 (6.46-9.34) 18.4(16.5-20.3)  23.1 (21.2-25.0)  45.0 (42.9-47.1)  41.2(39.3-43.2) 45.2 (43.4-47.1)  48.0 (46.2-49.7)

South Asian 2.58 (1.40-3.76) 4.80(3.35-6.26) 9.70(7.81-11.5) 11.9(9.96-13.8)  25.1 (22.6-27.5) 23.7 (21.4-26.0) 25.3 (23.0-27.5)  38.5 (36.2-40.9)

Values in brackets are 95% Confidence Interval
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Table 22 Interrupted time series for smoking advice

Smoking advice, AOR (95% CI)

ALL White Black South Asian
Pre-QOF 2.26 (2.12-2.42)* 2.46 (2.24-2.71)" 2.21 (1.94-2.52)* 1.89 (1.63-2.18)**
Level Change with QOF 1.49 (1.26-1.76)** 2.02 (1.58-2.58)** 1.35 (0.97-1.88) 0.78 (0.53-1.15)
Post-QOF trend 0.60 (0.55-0.65)** 0.49 (0.44-0.55)* 0.63 (0.54-0.74)* 0.93 (0.78-1.11)**

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.

*p<0.05, **p<0.01
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Peripheral pulse screening:

The percentage of patients having their peripheral pulses examined increased
from 12.2% (95% Cl: 11.0-13.4) in 2000 to 68.6% (95% Cl: 67.5-69.6) in 2007
at an average rate of 9.0%, p<0.01. Patients who had their peripheral pulse
exam recorded increased from 15.5%, 13.3%, and 5.8% in 2000 to 67.3%,
73.8%, and 71.3% for white, black, and South Asian patients in 2007,
respectively (Figure 11 and table 23).

In the pre-QOF period the proportion of people having their peripheral pulse
exam recorded increased annually (AOR: 2.26; 95% CI: 2.16-2.36, p<0.01).
The introduction of QOF was associated with an additional immediate
improvement in the proportion of people having their peripheral pulse exam
recorded (AOR: 1.79; 95% CI: 1.56-2.07, p<0.01). In the post-QOF years,
annual improvements in the proportion of people having their peripheral pulse
exam recorded were significantly lower than that during the pre-QOF (AOR:
0.46; 95% CI: 0.43-0.49, p<0.01). These findings were similar for white, black
and South Asian patients (Table 24).

Inequalities were not abolished in 2000 for South Asian patients (AOR: 0.69;
95% Cl: 0.44-1.08). However, at the end of the study period black and South
Asian patients were more likely to have their peripheral pulse examined when
compared to white group (AOR: 1.29; 95% CI: 1.12-1.49 and AOR: 1.20; 95%

Cl: 1.03-1.41, respectively).
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Table 23 Percentages of patients with peripheral pulse screening

White 16.5(18.4-17.7) 20.6(18.5-22.8) 36.3 (33.9-38.6)  45.9 (43.6-48.1)  58.8 (66.7-60.9) 66.2 (64.3-68.1) 69.6 (67.8-71.3)  67.3 (65.7-68.9)

South Asian 5.88 (4.13-7.63) 19.3(16.6-22.0) 33.2 (30.2-36.2)  41.4(38.5-44.4) 59.1 (56.3-61.9)  69.7 (67.3-72.2)  73.9 (71.6-76.1)  71.3(69.1-73.5)

Values in brackets are 95% Confidence Interval
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Table 24 Interrupted time series for peripheral pulse screening

Peripheral pulse screening, AOR (95% Cl)

ALL White Black South Asian
Pre-QOF 2.26 (2.16-2.36)** 2.13 (1.99-2.28)** 2.40 (2.19-2.62)** 2.42 (2.21-2.66)**
Level Change with QOF 1.79 (1.56-2.07)** 1.62 (1.30-2.01)** 1.84 (1.38-2.44)* 1.94 (1.45-2.60)*
Post-QOF trend 0.46 (0.43-0.49)** 0.49 (0.45-0.55)** 0.42 (0.37-0.47)* 0.43 (0.38-0.49)**

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.
*p<0.05, **p<0.01
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Serum creatinine:

The percentage of patients having their serum creatinine measured increased
from 24.4% (95% Cl: 22.8-26.0) in 2000 to 81.6% (95% Cl: 80.7-82.5) in 2007
at an average rate of 8.4%, p<0.01. Patients who had their serum creatinine
recorded increased from 27.7%, 28.7%, and 15.4% in 2000 to 80.4%, 86.1%,
and 84.2% for white, black, and South Asian patients in 2007, respectively
(Figure 12 and table 25).

In the pre-QOF period the proportion of people having their serum creatinine
recorded increased annually (AOR: 2.13; 95% Cl: 2.04-2.23, p<0.01). The
introduction of QOF was associated with an additional immediate improvement
in the proportion of people having their serum creatinine recorded (AOR: 1.39;
95% Cl: 1.20-1.63, p<0.01). In the post-QOF years, annual improvements in
the proportion of people having their serum creatinine recorded were
significantly lower than that during pre-QOF years (AOR: 0.56; 95% ClI:
0.52-0.60, p<0.01). These findings were similar for black and South Asian
patients. However, QOF did not have any positive effect on the proportion of
white patients having their serum creatinine recorded (AOR: 0.92; 95% CI:
0.72-1.17) (Table 26).

No inequalities were evident between ethnic groups in 2000. However, at the
end of the study period black and South Asian patients were more likely to have
their creatinine measured when compared to white group (AOR: 1.44; 95% ClI:

1.20-1.72 and AOR: 1.47; 95% CI: 1.21-1.78, respectively).
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Table 25 Percentage of patients with serum creatinine measured

White 27.7 (256.0-30.3)  41.7 (39.0-44.3) 56.2(63.8-58.6) 64.3(62.1-66.5) 74.5(72.7-76.4) 76.6 (74.9-78.3)  80.0(r8.5-81.5)  80.4 (79.0-81.8)

South Asian 15.4 (12.8-18.1)  28.7 (25.6-31.8)  42.1 (39.0-45.3)  50.1 (47.1-53.1)  73.6 (71.1-76.1) 77.5(75.3-79.8) 81.2(79.2-83.2)  84.2 (82.4-85.9)

Values in brackets are 95% Confidence Interval
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Table 26 Interrupted time series for serum creatinine

Serum creatinine, AOR (95% CI)

White

Black

South Asian

ALL
Pre-QOF 2.13 (2.04-2.23)**
Level change with QOF 1.39 (1.20-1.63)**
Post-QOF trend 0.56 (0.52-0.60)**

2.20 (2.05-2.35)™

0.92 (0.72-1.17)

0.54 (0.49-0.61)**

2.10 (1.93-2.28)™

1.75 (1.27-2.42)*

0.56 (0.48-0.64)**

2.14 (1.96-2.33)™

1.89 (1.39-2.57)*

0.62 (0.54-0.71)™

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.

*p<0.05, **p<0.01
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Urine micro-albuminuria:

The percentage of patients having their micro-albuminuria measured increased
from 0.65% (95% Cl: 0.38-0.95) in 2000 to 44.9% (95% Cl: 43.8-46.1) in 2007
at an average rate of 8.6%, p<0.01. Patients who had their micro-albuminuria
recorded increased from 0.36%, 1.31%, and 0.28% in 2000 to 43.4%, 51.8%,
and 45.4% for white, black, and South Asian patients in 2007, respectively
(Figure 13 and table 27).

In the pre-QOF period the proportion of people having their micro-albuminuria
recorded increased annually (AOR: 4.46; 95% CI: 3.80-5.24, p<0.01). The
introduction of QOF was associated with an additional immediate improvement
in the proportion of people having their micro-albuminuria recorded (AOR: 3.92;
95% Cl: 3.05-5.02, p<0.01). In the post-QOF years, annual improvements in
the proportion of people having their micro-albuminuria recorded were less
significantly lower than that during the pre-QOF years (AOR: 0.20; 95% Cl:
0.17-0.24, p<0.01). These findings were similar for white, black and south Asian
patients (Table 28).

At the end of the study period black patients were more likely to have micro-
albuminuria recorded when compared to the white group (AOR: 1.37; 95% CI:
1.20-1.55) and South Asian had similar care to the white group (AOR: 1.14;

95% CI: 0.99-1.31). No inequalities were evident in 2000.
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Figure 13 Annual percentages of patients with urine micro-albuminuria measured
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Table 27 Percentage of patients with urine micro-albuminuria measured

White 0.36 (0.01-0.71)  0.59 (0.18-0.99)  1.54 (0.94-2.15) 11.4(10.0-12.9) 36.0 (34.0-38.1)  46.0 (44.0-48.0)  48.7 (46.9-50.6) 43.4 (41.6-45.1)

South Asian 0.28(-0.11-0.68)  0.48 (0.00-0.95)  0.52 (0.00-0.98) 4.97 (3.66-6.27) 35.8(33.1-38.6) 49.4 (46.7-52.1)  50.8 (48.2-53.4)  45.4 (43.0-47.8)

Values in brackets are 95% Confidence Interval
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Table 28 Interrupted time series for urine micro-albuminuria

Urine micro, OR (95% CiI)

ALL White Black South Asian
Pre-QOF 4.46 (3.80-5.24)* 5.90 (4.50-7.73)** 3.63 (2.80-4.72)** 3.99 (2.61-6.10)**
Level Change with QOF 3.92 (3.05-5.02)** 2.14 (1.45-3.16)* 5.32 (3.42-8.29)** 9.27 (4.86-17.6)**
Post-QOF trend 0.20 (0.17-0.24)* 0.15 (0.12-0.20)** 0.25 (0.19-0.33)** 0.22 (0.14-0.35)**

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.
*p<0.05, **p<0.01
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Foot screening:

The percentage of patients having their feet examined increased from 4.68%
(95% Cl: 3.89-5.47) in 2000 to 59.9% (95% Cl: 58.8-61.0) in 2007 at an
average rate of 8.6%, p<0.01. Patients who had their feet examined recorded
increased from 2.62%, 4.54%, and 7.74% in 2000 to 62.1%, 63.8%, and
60.3% for white, black, and South Asian patients in 2007, respectively (Figure
14 and table 29).

In the pre-QOF period the proportion of people having their foot screening
recorded increased annually (AOR: 2.64; 95% Cl: 2.52-2.78, p<0.01). The
introduction of QOF was associated with an additional immediate improvement
in the proportion of people having their foot exam recorded (AOR: 1.32; 95% CI:
1.15-1.53, p<0.01). In the post-QOF years, annual improvements in the
proportion of people having their foot exam were significantly lower than that
during the pre-QOF years (AOR: 0.35; 95% CI: 0.33-0.38, p<0.01). These
findings were similar for white, black and South Asian patients (Table 30).

No inequalities were evident between ethnic groups in 2000. However, at the
end of the study period black and South Asian patients were more likely to have
their foot examined when compared to white group (AOR: 1.31; 95% Cl:

1.08-1.59 and AOR: 1.46; 95% CI: 1.18-1.82, respectively).
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Table 29 Percentage of patients with foot screening

White 2.62(1.68-3.57) 16.9(14.9-18.9) 36.1(33.7-38.4) 42.9(40.6-45.1) 54.0(51.9-56.1) 61.1(69.2-63.1) 64.4 (62.6-66.2) 62.1 (60.4-63.8)

South Asian 7.74 (6.75-9.73)  19.4(16.7-22.1)  31.5(28.5-34.5) 39.2 (36.2-42.1)  56.8 (64.0-59.6) 66.4 (63.9-69.0) 69.2 (66.8-71.5) 60.3 (57.9-62.6)

Values in brackets are 95% Confidence Interval
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Table 30 Interrupted time series for foot screening

Foot screen prescribed, OR (95% CI)

ALL White Black South Asian
Pre-QOF 2.64 (2.52-2.78)* 2.89 (2.67-3.13)** 2.86 (2.59-3.15)* 2.15 (1.97-2.36)**
Level Change with QOF 1.32 (1.15-1.53)** 0.83 (0.67-1.04) 1.47 (1.11-1.95)** 2.74 (2.06-3.65)**
Post-QOF trend 0.35 (0.33-0.38)** 0.36 (0.32-0.40)** 0.30 (0.26-0.34)** 0.38 (0.33-0.43)**

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.
*p<0.05, **p<0.01
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5.2.2 Intermediate outcomes measures

HbA1c control:

The percentage of patients’ achieving the HbA1c target of <7.5%, increased
from 41.0% (95% ClI: 37.7-44.2) in 2000 to 58.2% (56.9-59.5) in 2007, at an
average rate of 2.7%, p<0.01. Patients who had their HbA1c controlled
increased from 44.8%, 41.8%, and 34.5% in 2000 to 59.1%, 57.4%, and
54.5% in 2007 for white, black and south Asian in 2007, respectively (Figure 15
and table 31).

In the pre-QOF period the proportion of people having their HbA1c controlled
increased annually (AOR: 1.31; 95% CI: 1.23-1.39, p<0.01). The introduction of
QOF was not associated with an additional immediate improvement in the
proportion of people having their HbA1c controlled (AOR: 1.00; 95% Cl:
0.83-1.21, p>0.05). In the post-QOF years, annual improvement in the
proportion of people having HbA1c controlled was significantly lower than that
during the pre-QOF years (AOR: 0.76; 95% CI: 0.70-0.83, p<0.01). These
findings were similar for white, black and South Asian patients (Table 32).

A trend of significant reductions in mean HbA1c was evident in all three ethnic
groups before QOF introduction (p<0.01). There was no significant step change
in HbA1c levels associated with the initial introduction of QOF in white and black
patients and HbA1c levels increased significantly relative to the pre-QOF trend in
South Asian patients (0.18%; 95% CI: 0.02-0.34). There was a significant
sustained annual increase in mean HbA1c in each ethnic group (P<0.01) in the

post-QOF period relative to the pre-QOF trend (Table 33 and 34).
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In 2000 south Asian patients were less likely to achieve the QOF target of <7.5%
when compared to white patients (AOR: 0.66; 95%: 0.60-0.96) and the black
group had an AOR of 0.82; 95% ClI: 0.56-1.19. These inequalities were not
corrected for in 2007. Black patient and south Asian were less likely to achieve
the QOF target <7.5% when compare to white patients (AOR: 0.82; 95% CI:

0.71-0.94 and AOR: 0.72; 95% CI: 0.61-0.85).
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Table 31 Percentage of patients with HbA1c <7.5%

White 44.8 (39.7-49.8)  45.8 (42.0-49.6)  57.3(63.2-60.4) 59.2 (66.4-62.1) 62.2 (69.8-64.6) 61.9 (69.6-64.1) 66.0 (64.0-68.0) 59.1 (62.9-62.9)

South Asian 34.5(27.2-41.7)  36.1(30.4-41.7)  44.7 (40.0-49.3) 45.6 (41.6-49.7) 52.2 (48.9-55.6)  50.5 (47.4-53.6)  58.4 (65.5-61.2)  54.5(51.8-57.1)

Values in brackets are 95% Confidence Interval
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Table 32 Interrupted time series for controlled HbA1c

HbA1c <=7.5%, AOR (95% CI)

ALL White Black South Asian
Pre-QOF 1.31 (1.23-1.39)** 1.41 (1.28-1.55)** 1.20 (1.07-1.35)** 1.21 (1.05-1.40)*
Level Change with QOF 1.00 (0.83-1.21) 0.89 (0.66-1.2) 1.19 (0.84-1.69) 1.05 (0.70-1.58)
Post-QOF trend 0.76 (0.70-083)** 0.65 (0.57-0.75)** 0.84 (0.72-0.98)* 0.93 (0.78-1.12)

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.
*p<0.05, **p<0.01
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Table 33 Annual mean value of HbA1c

White 8.1(7.9-8.3) 8.0(7.9-8.2) 7.6 (7.5-7.7) 7.5(7.4-7.6) 7.5(7.4-7.6) 7.4 (7.4-7.5) 7.3(7.2-7.4) 7.5(7.4-7.5)

South Asian 8.6 (8.3-8.9) 8.3 (8.1-8.5) 8.0 (7.8-8.2) 7.9 (7.8-8.1) 7.9 (7.8-8.0) 7.9 (7.8-8.0) 7.7 (7.6-7.8) 7.8(7.7-7.8)

Values in brackets are 95% Confidence Interval
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Table 34 Interrupted time series analysis for HbA1c levels

HbA1c, %, (95% ClI)

ALL White Black South Asian
Pre-QOF -0.21 (-0.23, -0.18)** -0.20 (-0.24, -0.17)* -0.21 (-0.27, -0.15)** -0.20 (-0.26, -0.15)**
Level Change with QOF 0.04 (-0.04, 0.12) 0.07 (-0.04, 0.18) -0.12 (-0.29, 0.04) 0.18 (0.02, 0.34)*
Post-QOF trend 0.19 (0.15, 0.22)** 0.21 (0.16, 0.26)** 0.21 (0.14, 0.29)* 0.11 (0.04, 0.18)**

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.

*p<0.05, **p<0.01
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Cholesterol control:

The percentage of patients’ achieving the cholesterol target of <5.0 mmol/I,
increased from 46.8% (95% CI: 43.5-50.2) in 2000 to 77.5% (95% Cl:
76.4-78.5) in 2007, at an average rate of 4.8%, p<0.01. Patients who had their
cholesterol controlled increased from 42.2%, 44.8%, and 59.2% in 2000 to
76.9%, 76.4%, and 80.4% in 2007 for white, black and south Asian,
respectively (Figure 16 and table 35).

In the pre-QOF period the proportion of people having their cholesterol
controlled increased annually (AOR: 1.41; 95% ClI: 1.33-1.51, p<0.01). The
introduction of QOF was associated with an additional immediate improvement
in the proportion of people having their cholesterol controlled (AOR: 1.42; 95%
Cl: 1.17-1.72, p<0.01). This was true for white (AOR: 1.69; 95% Cl: 1.26-2.26)
but not for black or South Asian patients. In the post-QOF years, annual
improvements in the proportion of people having their cholesterol controlled
were significantly lower than that during the pre-QOF years (AOR: 0.96; 95% Cl:
0.88-1.85, p<0.01). These findings were similar for white, black and South
Asian patients (Table 36).

A trend of significant reductions in mean total cholesterol was evident in all three
ethnic groups before QOF introduction (p<0.01). The introduction of QOF was
associated with significant additional reductions in cholesterol levels in white and
black patients but not in South Asian patients (-0.07 mmol/l; 95% Cl: -
0.20-0.04). There was no significant sustained annual reduction in cholesterol
levels in black and South Asian patients in the post-QOF period relative to the

pre-QOF trend. White patients experienced a significant increase in mean
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cholesterol trend in the post-QOF period relative to the pre-QOF trend (0.04

mmol/l; 95% ClI: 0.01-0.08) (Table 37 and 38).

In 2000, South Asian patients were more likely to achieve the QOF target of <5.0
mmol/l when compared to white patients (AOR: 2.03; 95%: 1.36-3.01) and the
black group had an AOR: 1.18 (95% CI: 0.85-1.65). However in 2007 this
picture did not change. South Asian patients were more likely to achieve the
QOF target <5.0 mmol/l when compare to white patients (AOR: 1.36; 95% CI:

1.11-1.66) and black patients had an AOR: 1.14 (95% CI: 0.95-1.37).
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Table 35 Percentage of patients with cholesterol <5.0 mmol/I

White 42.2 (37.0-47.4)  46.3 (42.3-50.4) 50.4 (47.2-53.6) 57.6 (54.8-60.4) 67.3 (65.0-69.7) 70.6 (68.5-72.7) 77.2(75.5-79.0) 76.9 (75.2-78.5)

South Asian 59.2 (61.3-67.1)  53.1(47.1-69.2)  61.1(66.2-65.9) 62.8(68.7-66.9) 70.7 (67.7-73.7) 72.8(70.1-75.5) 79.0(76.7-81.4)  80.4 (78.3-82.4)

Values in brackets are 95% Confidence Interval
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Table 36 Interrupted time series for controlled cholesterol

Cholesterol <=5.0 mmol/l, AOR (95% CI)

ALL White Black South Asian
Pre-QOF 1.41 (1.33-1.51)* 1.47 (1.34-1.62)** 1.46 (1.30-1.65)** 1.37 (1.18-1.58)**
Level Change with QOF 1.42 (1.17-1.72)* 1.69 (1.26-2.26)** 1.28 (0.88-1.85) 1.14 (0.75-1.75)
Post-QOF trend 0.96 (0.88-1.05) 0.92 (0.80-1.05) 0.85 (0.72-1.01) 1.08 (0.89-1.31)

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.
*p<0.05, **p<0.01

148



Table 37 Annual mean value of cholesterol (mmol/|)

White 5.2 (5.1-5.3) 5.2 (5.1-5.3) 5.0 (6.0-5.1) 4.9 (4.8-4.9) 4.6 (4.6-4.7) 4.6 (4.5-4.6) 4.4 (4.3-4.4) 4.4 (4.3-4.4)

South Asian 5.0 (4.8-5.2) 4.9 (4.8-5.0) 4.8 (4.7-4.9) 4.7 (4.6-4.8) 4.4 (4.3-4.5) 4.4 (4.4-4.5) 4.2 (4.2-4.3) 4.2 (4.2-4.3)

Values in brackets are 95% Confidence Interval
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Table 38 Interrupted time series for controlled cholesterol levels

Cholesterol, mmol/l (95% CI)

ALL White Black South Asian
Pre-QOF -0.13 (-0.15, -0.11)* -0.15, (-0.17, -0.12)** -0.11 (-0.14, -0.08)** -0.13 (-0.17, -0.08)**
Level change with QOF -0.12 (-0.18, -0.06)** -0.13 (-0.21, -0.05)** -0.10 (-0.20, -0.01)* -0.07 (-0.20, 0.04)
Post-QOF trend 0.03 (0.01, 0.05) 0.04 (0.01, 0.08)* 0.03 (-0.01, 0.07) 0.02 (-0.03, 0.07)

Note: Values are adjusted for age, sex,
*p<0.05, **p<0.01

SES, duration of diabetes, and number of comorbidities, and clustering.
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Blood pressure control:

The percentage of patients’ achieving the blood pressure target of <145/85 mm
Hg, increased from 65.7% (95% CI: 63.7-68.1) in 2000 to 83.0% (95% CI:
82.1-83.9) in 2007, at an average rate of 2.7%, p<0.01. Patients who had their
blood pressure controlled increased from 63.3%, 61.5%, and 72.5% in 2000 to
83.2%, 80.7%, and 84.8% in 2007 for white, black and south Asian,
respectively (Figure 17 and table 39).

In the pre-QOF period the proportion of people having their blood pressure
controlled increased annually (AOR: 1.05; 95% CI: 1.00-1.10, p<0.05), however
this was not true for black and South Asian patients. The introduction of QOF
was associated with an additional immediate improvement in the proportion of
people having their blood pressure controlled (AOR: 1.40; 95% Cl: 1.19-1.65,
p<0.01) but black patients did not enjoy such benefits (AOR: 1.28; 95% Cl:
0.94-1.75). In the post-QOF years, annual improvements in the proportion of
people having their blood pressure controlled were significantly more likely to
achieve the blood pressure target when compared with the pre-QOF years
(AOR: 1.18; 95% Cl: 1.10-1.27, p<0.01) (Table 40).

A trend of a significant reduction in mean systolic blood pressure was evident in
white patients (-0.50 mm Hg; 95% CI: -0.93 to -0.08, p<0.01) but not in black
(0.31 mm Hg; 95% ClI: -0.20-0.83) or South Asian patients (0.42 mm Hg; 95%
Cl: -0.16-1.01) before QOF introduction. The introduction of QOF was
associated with initial accelerated reductions in systolic blood pressure control in
white (-2.12 mm Hg; 95% ClI: -3.48 to -0.77, p<0.01) and black (-2.32 mm Hg;

95% Cl: -4.03 to -0.61, p<0.01) patients but not in South Asian patients (-1.08
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mm Hg; 95% ClI: -2.97-0.08). There was a significant sustained annual
decrease in mean systolic blood pressure in black (-1.68 mm Hg; 95% Cl: -2.41
to -0.95) and South Asian patients (-1.79 mm Hg; 95% CI: -2.60 to -0.98), but
not in White patients, in the post-QOF period relative to the pre-QOF trend
(Table 41 and 43).

A trend of significant reductions in mean diastolic blood pressure was evident in
all three ethnic groups before QOF (p<0.01). The introduction of QOF was
associated with an accelerated reduction in systolic blood pressure levels in
white patients (-1.01 mm Hg; 95% CI: -1.79 to -0.24) but not in black or South
Asian patients. There was no significant sustained annual reduction in mean
diastolic blood pressure in any group in the post-QOF period relative to the pre-
QOF trend (Table 42 and 44).

In 2000 no inequalities were evident for black and south Asian patients (AOR:
0.89; 95% CI: 0.67-1.19 and 1.37; 95% CI: 0.96-1.95, respectively). However,
at the end of the study period black patients were less likely to achieve the QOF
target (AOR: 0.84%; 95% ClI: 0.73-0.97) when compared to white patients.
South Asian patients were more likely to achieve the QOF target when

compared to white patients (AOR: 1.25; 95% CI: 1.07-1.46).
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Figure 17 Annual percentages of patients with blood pressure <145/85 mm Hg
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Table 39 Percentage of patients with blood pressure <145/85 mm Hg

White 63.3 (69.4-67.3) 64.6(61.2-67.9) 66.3(63.5-69.1) 70.6 (68.2-73.0) 73.6 (71.5-75.7) 78.6(76.8-80.3) 83.1 (81.6-84.6) 83.2 (81.8-84.6)

South Asian 72.5(67.8-77.2) 751 (70.9-79.2)  72.6 (68.9-76.2)  71.4(68.0-74.7) 77.6(74.9-80.2) 80.5(78.1-82.8)  84.1(82.1-86.1)  84.8 (83.0-86.7)

Values in brackets are 95% Confidence Interval
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Table 40 Interrupted time series of controlled blood pressure

Blood pressure <=145/85, AOR (95% Cl)

ALL White Black South Asian
Pre-QOF 1.05 (1.00-1.10)* 1.14 (1.06-1.23)** 1.02 (0.93-1.12) 0.93 (0.84-1.04)
Level Change with QOF 1.40 (1.19-1.65)** 1.37 (1.06-1.77)* 1.28 (0.94-1.75) 1.68 (1.17-2.41)*
Post-QOF trend 1.18 (1.10-1.27)** 1.04 (0.93-1.16) 1.32 (1.16-1.52)** 1.29 (1.10-1.51)*

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.
*p<0.05, **p<0.01
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Table 41 Annual mean value of systolic blood pressure

Ethnicity 2000 2001 2002 2003 2004 2005 2006 2007
White 140.5 (139.0- 139.8 (138.4- 140.3 (139.2- 138.3 (137.3- 136.7 (135.9- 135.1 (134.3- 133.3 (132.6- 132.9 (132.3-
142.1) 141.1) 141.4) 139.3) 137.5) 135.8) 134.0) 133.5)
Black 141.1 (139.3- 141.4 (139.7- 142.7 (141.3- 141.4 (140.0- 138.3 (137.2- 138.2 (137.2- 135.8 (134.9- 135.0 (134.2-
142.8) 143.0) 144.1) 142.7) 139.3) 139.2) 136.6) 135.8)
South Asian 135.6 (133.5- 135.8 (134.0- 137.4 (135.9- 136.3 (134.9- 135.2 (134.0- 134.2 (133.2- 132.2 (131.2- 131.0 (130.1-
137.6) 137.6) 139.0) 137.6) 136.4) 135.2) 133.1) 131.9)
ALL 139.3 (138.3- 139.1 (138.3- 139.9 (139.2- 138.5 (137.9- 136.7 (136.2- 135.6 (135.2- 133.6 (133.2- 132.9 (132.5-
140.2) 140.0) 140.7) 139.2) 137.2) 136.1) 134.0) 133.3)

Values in brackets are 95% Confidence Interval
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Table 42 Annual mean value of diastolic blood pressure

White 80.2 (79.4-81.0) 79.9 (79.2-80.6) 79.2(78.6-79.7) 78.6(78.0-79.1) 77.6(r7.1-78.1) 76.9(76.5-77.3) 75.8(75.4-76.2) 76.0(75.6-76.4)

South Asian 81.4(80.3-82.4) 80.3(79.3-81.2) 78.6(77.8-79.5) 785 (77.6-79.3) 77.4(76.6-78.0) 76.6(76.0-77.2) 76.1(75.6-76.6) 75.6(75.0-76.1)

Values in brackets are 95% Confidence Interval
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Table 43 Interrupted time series for systolic blood pressure levels

Systolic blood pressure, mm Hg (95% CI)

ALL White Black South Asian
Pre-QOF -0.03 (-0.31, 0.25) -0.50 (-0.93, -0.08)* 0.31 (-0.20, 0.83) 0.42 (-0.16, 1.01)
Level Change with QOF -1.95 (-2.87, -1.02)** -2.12 (-3.48, -0.77)* -2.32 (-4.03, -0.61)** -1.08 (-2.97, 0.08)
Post-QOF trend -1.04 (-1.42, -0.64)* -0.21 (-0.80, 0.37) -1.68 (-2.41, -0.95)* -1.79 (-2.60, -0.98)**

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.
*p<0.05, *p<0.01
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Table 44 Interrupted time series for diastolic blood pressure levels

Diastolic blood pressure, mm Hg (95% CI)

ALL White Black South Asian
Pre-QOF -0.84 (-1.00, -0.67)** -0.69 (-0.93, -0.44)* -0.84 (-1.14, -0.54)* -1.06 (-1.41, -0.72)**
Level change with QOF -0.51 (-1.05, 0.01) -1.01 (-1.79, -0.24)* -0.33 (-1.32, 0.65) 0.20 (-0.90, 1.30)
Post-QOF trend 0.19 (-0.03, 0.41) 0.10 (-0.23, 0.43) 0.12 (-0.30, 0.54) 0.40 (-0.07, 0.87)

Note: Values are adjusted for age, sex,
*p<0.05, **p<0.01

SES, duration of diabetes, and number of comorbidities, and clustering.
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Achievement of all of three intermediate outcome targets:

The percentage of patients’ achieving all the three intermediate outcome
indicators, increased from 1.4% (95% CI: 0.9-1.8) in 2000 to 15.6% (14.8-16.4)
in 2007, at an average rate of 2.8%, p<0.01. Patients who achieved the target
for the three intermediate outcomes increased from 1.2%, 1.6%, and 0.8% in
2000 to 17.5%, 15.6%, and 15.6% in 2007 for white, black and South Asian,
respectively (Figure 18 and table 45).

In the pre-QOF period, the proportion of people having all the three intermediate
outcomes controlled increased annually (AOR: 1.80; 95% CI: 1.64-1.97,
p<0.01). The introduction of QOF was not associated with an additional
immediate improvement in the proportion of people having all the three
intermediate outcome indicators controlled (AOR: 1.17; 95% CI: 0.93-1.46). In
the post-QOF years, patients were less likely to achieve all the three intermediate
outcome indicators when compared with the pre-QOF years (AOR: 0.63; 95%
Cl: 0.56-0.70, p<0.01) (Table 46). This was true for white and black but not
South Asian patients (AOR: 0.80; 95% CI: 0.64-1.00).

There were no inequalities evident in 2000 in the achievement of all three
intermediate outcome targets; however, in 2007 South Asian patients were less
likely to have all three intermediate outcome targets controlled when compared

to the white group (AOR: 0.79; 95% CI: 0.65-0.95).
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Figure 18 Annual percentages of patents that achieved all the three intermediate outcomes
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Table 45 Annual percentages of patients achieving all three intermediate outcomes

White 1.2 (0.6-1.9) 2.5(1.7-3.4) 6.1 (4.9-7.3) 8.9 (7.6-10.2) 12.3(10.9-13.7) 14.8(13.4-16.3) 20.3 (18.8-21.8) 17.5(16.2-18.8)

South Asian 0.8 (0.1-1.5) 2.8 (1.7-4.0) 4.7 (3.3-6.1) 4.9 (3.6-6.2) 10.9 (9.1-12.7) 10.4 (8.7-12.1) 18.0 (16.0-19.9) 156.6 (13.8-17.3)

Values in brackets are 95% Confidence Interval
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Table 46 Interrupted time series for the achievement of all three intermediate outcomes

All three intermediate outcomes, OR (95% CI)

ALL White Black South Asian
Pre-QOF 1.80 (1.64-1.97)** 2.02 (1.76-2.33)** 1.70 (1.42-2.04)** 1.57 (1.830-1.90)**
Level Change with QOF 1.17 (0.93-1.46) 0.95 (0.68-1.31) 1.25 (0.79-1.97) 1.41 (0.86-2.29)
Post-QOF trend 0.63 (0.56-0.70)** 0.55 (0.47-0.65)** 0.65 (0.53-0.81)* 0.80 (0.64-1.00)

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.
*p<0.05, **p<0.01

163



5.2.3 Prescribing data

Oral Hypoalycemic Agents (OHAS):

The percentage of patients’ prescribed OHAs increased from 30.1% (95% Cl:
28.4-31.8) in 2000 to 58.9% (95% CI: 57.8-60.0) in 2007, at an average rate of
4.6%, p<0.01. Patients who had OHAs prescribed increased from 26.8%,
37.5%, and 29.2% in 2000 to 52.3%, 65.8%, and 67.5% in 2007 for white,
black and South Asian, respectively (Figure 19 and table 47).

In the pre-QOF period, the proportion of people having OHAs prescribed in their
record increased annually (AOR: 1.76; 95% Cl: 1.67-1.86, p<0.01). The
introduction of QOF was associated with an immediate additional improvement
in the proportion of people having OHAs prescribed (AOR: 1.42; 95% Cl:
1.18-1.70, p<0.01) but South Asian patients did not enjoy similar shift (AOR:
1.23; 95% Cl: 0.86-1.76). In the post-QOF years, annual improvements in the
proportion of patients being prescribed OHAs were significantly lower than the
pre-QOF years (AOR: 0.74; 95% CI: 0.68-0.80, p<0.01) (Table 48).

Black patients were more likely to be prescribed OHAs in 2000 (AOR: 1.60; 95%
Cl: 1.29-1.98) when compared to white group and the south Asian group had
similar prescribing rates (AOR: 1.06; 95% CI: 0.84-1.35). However, in 2007
black and South Asian groups were more likely to be prescribed OHAs (AOR:
1.71; 95% Cl: 1.561-1.94 and AOR: 1.83; 95% ClI: 1.59-2.09, respectively),

when compared to the white group.
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Table 47 Percentage of patients prescribed OHAs

White 26.8 (24.1-29.4)  32.2(29.7-34.7)  35.5(33.1-37.8)  40.0 (37.7-42.2) 44.9 (42.8-47.0) 49.2 (47.2-51.2) 51.5(49.7-53.4)  52.3 (60.6-54.1)

South Asian 20.2 (256.8-32.6) 38.3(35.0-41.6) 41.7 (38.6-44.9) 46.8(43.8-49.8) 52.2 (49.4-55.0) 59.8 (67.2-62.5) 64.0 (61.5-66.4) 67.5 (65.3-69.8)

Values in brackets are 95% Confidence Interval
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Table 48 Interrupted time series for prescribed OHAS

OHA prescribed, AOR (95% CI)

ALL White Black South Asian
Pre-QOF 1.76 (1.67-1.86)** 1.81 (1.65-1.98)** 1.61 (1.45-1.78)** 1.94 (1.75-2.16)*
Level Change with QOF 1.42 (1.18-1.70)** 1.38 (1.03-1.85)* 1.54 (1.08-2.19)* 1.283 (0.86-1.76)
Post-QOF trend 0.74 (0.68-080)** 0.67 (0.59-0.77)* 0.87 (0.74-1.01) 0.77 (0.66-0.90)**

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.

*p<0.05, **p<0.01
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The percentage of patients’ prescribed Insulin increased from 15.4% (95% Cl:
14.0-16.7) in 2000 to 19.9% (95% ClI: 19.0-20.8) in 2007, at an average rate of
0.5%, p<0.01. Patients who had Insulin prescribed increased from 18.7%,
16.1%, and 10.3% in 2000 to 22.5%, 22.1%, and 16.2% in 2007 for white,
black and South Asian, respectively (Figure 20 and table 49).

In the pre-QOF period the proportion of people having Insulin prescribed in their
record increased annually (AOR: 2.40; 95% Cl: 2.16-2.67, p<0.01). The
introduction of QOF was not associated with an additional immediate
improvement in the proportion of people having Insulin prescribed (AOR: 0.83;
95% CI: 0.58-1.19). In the post-QOF years, annual improvements in the
proportion of patients having an insulin prescription was significantly lower than
that during pre-QOF years (AOR: 1.10; 95% CI: 0.93-1.20) except for white
patients (AOR: 1.67; 95% CI: 1.28-2.17) (Table 50).

South Asian patients were less likely to be prescribed insulin in 2000 (AOR:
0.47; 95% CI: 0.34-0.65) when compared to the white group. These inequalities
were not abolished at the end of the study period (AOR: 0.70; 95% CI:
0.59-0.83). Black patients had a similar rate of insulin prescribing in 2000 and
2007, when compared to the white group (AOR: 0.80; 95% CI: 0.61-1.05 and

AOR: 0.87; 95% CI: 0.75-1.01).
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Table 49 Percentage of patients prescribed insulin

White 18.7 (16.4-21.0) 18.9(16.8-21.0) 17.9(16.0-19.8) 17.9(16.2-19.7)  18.1 (16.5-19.8) 18.8 (17.2-20.4)  20.1 (18.6-21.6)  22.5(21.0-23.9)

South Asian 10.3 (8.0-12.5) 11.7 (9.5-13.9) 11.9(9.8-13.9) 13.1 (11.1-16.1)  14.4(12.4-16.4) 156.5(13.5-17.4) 156.8(13.9-17.7) 16.2(14.4-17.9)

Values in brackets are 95% Confidence Interval
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Table 50 Interrupted time series for prescribed insulin

Insulin prescribed, AOR (95% CI)

ALL White Black South Asian
Pre-QOF 2.40 (2.16-2.67)** 2.38 (2.02-2.80)** 2.77 (2.23-3.45)* 2.15 (1.68-2.73)**
Level Change with QOF 0.83 (0.58-1.19) 0.64 (0.36-1.14) 1.28 (0.62-2.66) 1.45 (0.70-3.01)
Post-QOF trend 1.10 (0.93-1.30) 1.67 (1.28-2.17)** 0.70 (0.51-0.98)* 0.80 (0.58-1.10)

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.

*p<0.05, *p<0.01
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Antihypertensive medications:

The percentage of patients’ prescribed antihypertensive medication (AHT)
increased from 43.5% (95% Cl: 41.6-45.3) in 2000 to 68.8% (95% CI:
67.7-69.8) in 2007, at an average rate of 4.1%, p<0.01. Patients who had AHT
medication prescribed to them increased from 44.5%, 51.3%, and 36.1% in
2000 to 69.3%, 73.5%, and 70.2% in 2007 for white, black and South Asian,
respectively (Figure 21 and table 51).

In the pre-QOF period the proportion of people having antinypertensive
medications prescribed in their record increased annually (AOR: 2.40; 95% CI:
2.25-2.60, p<0.01). The introduction of QOF was not associated with an
additional immediate improvement in the proportion of people having any AHT
medication prescription (AOR: 1.26; 95% Cl: 0.98-1.61). In the post-QOF years,
annual improvements in the proportion of people having any AHT medication
prescribed was significantly lower than that during the pre-QOF (AOR: 0.98;
95% CI: 0.98-1.10), this was true for white, black and South Asian patients
(Table 52).

South Asian patients were less likely to be prescribed AHT medication in 2000
(AOR: 0.61; 95% CI: 0.49 -0.76) when compared to the white group. However,
these inequalities were abolished at the end of the study period (AOR: 1.00;
95% CI: 0.87-1.16). Black patients were more likely to be prescribed AHT
medication in 2000 and 2007, when compared to the white group (AOR: 1.25;

95% CI: 1.03-1.53 and AOR: 1.24; 95% CI: 1.08-1.42, respectively).
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Table 51 Percentage of patients prescribed AHT medications

White 445 (41.6-47.5) 48.1(45.4-50.8) 51.4(48.9-53.8) 56.9 (54.6-59.1) 61.6 (69.5-63.6) 65.3 (63.4-67.2) 67.1(65.3-68.8) 69.3 (67.7-70.9)

South Asian 36.1(32.5-39.7) 43.8 (40.4-47.2) 48.8(45.6-52.0) 51.5(48.4-54.5) 56.6 (63.8-59.4) 62.6 (69.9-65.2) 67.5(65.1-69.9)  70.2 (68.0-72.5)

Values in brackets are 95% Confidence Interval
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Table 52 Interrupted time series for prescribed AHT medications

AHT prescribed, AOR (95% CI)

ALL White Black South Asian
Pre-QOF 2.40 (2.25-2.60)** 2.59 (2.29-2.93)** 2.32 (2.01-2.68)** 2.46 (2.12-2.85)**
Level Change with QOF 1.26 (0.98-1.61) 1.30 (0.86-1.97) 1.28 (0.76-2.15) 1.13 (0.72-1.80)
Post-QOF trend 0.98 (0.88-1.10) 0.96 (0.79-1.17) 1.07 (0.85-1.36) 1.00 (0.81-1.24)

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.

*p<0.05, **p<0.01
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Lipid-lowering medications:

The percentage of patients’ prescribed any lipid-lowering agent increased from
15.3% (95% Cl: 14.0-16.7) in 2000 to 67.4% (95% CI: 66.4-68.5) in 2007, at
an average rate of 8.0%, p<0.01. Patients who had lipid-lowering medication
prescribed increased from 18.1%, 11.2%, and 16.2% in 2000 to 68.6%, 66.7%,
and 71.3% in 2007 for white, black and South Asian, respectively (Figure 22 and
table 53).

In the pre-QOF period the proportion of people having lipid-lowering
medications prescribed in their record increased annually (AOR: 3.93; 95% CI:
3.59-4.31, p<0.01). The introduction of QOF was not associated with an
additional immediate improvement in the proportion of people having any lipid-
lowering medication prescribed (AOR: 2.32; 95% Cl: 1.84-2.92). In the post-
QOF years, annual improvements in the proportion of people having any lipid-
lowering medication prescribed was significantly lower than that during pre-QOF
years (AOR: 0.66; 95% CI: 0.59-0.74, p<0.01), this was true for white, black
and South Asian patients (Table 54).

Black patients were less likely to be prescribed a lipid lowering medication in
2000 (AOR: 0.56; 95% CI: 0.42 -0.75) when compared to the white group.
However, these inequalities were attenuated at the end of the study period but
not abolished (AOR: 0.96; 95% CI: 0.84-1.10). Relative to white patients, south
Asian patients had similar prescribing record of lipid lowering medication in 2000
(AOR: 0.82; 95%: 0.62-1.09) that were abolished in 2007 but did not reach

significant levels (AOR: 1.12; 95% CI: 0.97-1.30).

176



Percentage
10 20 30 40 50 60 70 80

1 1 1 1 1 1 1 1
2000 2001 2002 2003 2004 2005 2006 2007
YEAR

—®—— Black —®—— South Asian
—®— White

Figure 22 Annual percentages of patients prescribed any lipid lowering medication
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Table 53 Percentage of patients prescribed any lipid lowering medications

White 18.1 (156.8-20.3) 23.6(21.3-25.8)  31.3(29.0-33.6)  40.0(37.7-42.2)  50.9 (48.7-563.0) 60.2 (68.2-62.2)  66.3 (64.5-68.1)  68.8 (67.2-70.4)

South Asian 16.2 (13.4-18.9) 22.1(19.2-24.9) 30.2 (27.3-33.2) 37.4(34.5-40.3) 50.9 (48.0-53.7)  61.4 (68.8-64.0) 68.1 (65.7-70.5)  71.3 (69.2-73.5)

Values in brackets are 95% Confidence Interval
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Table 54 Interrupted time series for any lipid lowering prescribed

Lipid lowering prescribed, OR (95% Cl)

ALL White Black South Asian
Pre-QOF 3.93 (3.59-4.31)* 4.46 (3.79-5.26)** 4.23 (3.50-5.12)** 3.39 (2.89-3.99)**
Level Change with QOF 2.32 (1.84-2.92)* 2.04 (1.40-2.98)** 2.15 (1.36-3.38)* 2.87 (1.84-4.49)
Post-QOF trend 0.66 (0.59-0.74)* 0.61 (0.51-0.74)* 0.67 (0.54-0.84)* 0.71 (058-0.88)

Note: Values are adjusted for age, sex, SES, duration of diabetes, and number of comorbidities, and clustering.
*p<0.05, **p<0.01
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6.0 Impact of pay for performance on diabetes intermediate
outcomes in ethnic minority patients with and without
comorbid medical conditions: cross sectional study

A key objective of my study is to assess the impact of the quality and outcome
framework on ethnic minority patients with and without comorbid medical
conditions. Because of the sample size, | had to limit my analysis to 2007,
however acknowledging the limitation of this in the discussion section of my

thesis.

6.1 Data analysis

| divided comorbid conditions into cardiovascular conditions with concordant
management goals (hypertension, heart failure, stroke, atrial fibrillation, CHD,
CKD) and other conditions with discordant management goals (COPD, asthma,
depression) and calculated the number of comorbidities for each patient.

| calculated mean HbA1c, systolic and diastolic blood pressure and total
cholesterol and the percentage of patients achieving the quality and outcome
framework intermediate outcome target (HbA1c<7.5%, blood pressure <145/85
mm Hg, cholesterol <5.2 mmol/l) by ethnic group and comorbidity status.
Regression analyses were undertaken to examine associations between
ethnicity, number of comorbidities and each of the outcome measures while
controlling for age, sex, duration of illness, BMI and neighbourhood SES score.
To adjust for clustering of patients within practices, | fitted a random effects

model for all the regression analysis. | included an interaction terms in each
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model to examine whether association between comorbidity and the outcome

measures varied between ethnic groups.

6.2 Results

Overall 52.2% had hypertension, 14.3% had depression, 12.9% had CHD,
12.1% had COPD, 10.4% had asthma, 6.4% had experienced a stroke, 4.6%
had CKD, 3.4% had atrial fibrillation, and 2.7% had heart failure. Men comprised
a larger proportion of patients than women to have concordant comorbid
medical conditions (60.1% vs. 57.8%), but this was reversed in discordant
comorbid medical conditions (7.1% vs. 11.3%). Black patients were more likely
to have at least one concordant comorbid condition than white or south Asian
patients (65.5% vs. 59.4% vs. 57.6%). White patients were more likely to have
at least one discordant comorbid condition compared to South Asian or black
patients (11.0% vs. 7.7% vs. 6.0%).

Table 55 Sample characteristics (2007)

White Black South Asian
N 3,181 1,811 1,653
Age: median (IQR) 64 (50-72) 64 (51-72) 60 (51-69)
Female: % 47.4 54 1 46.5
BMI: median (IQR) 29.2 (25.6-33.7) 29.1 (26.1-33.1) 27.0(24.3-30.4)
Diabetes duration: median (IQR) 5 (2-8) 5 (2-9) 6 (2-9)
Comorbidity: n (%)
No of comorbidity 940 (29.6) 518 (28.6) 574 (34.7)
1 concordant condition 1,271 (40.0) 914 (50.5) 647 (39.2)
=2 concordant condition 617 (19.4) 271 (15.0) 304 (18.4)
>1 discordant condition 351 (11.0) 108 (6.0) 127 (7.7)

181



HbA1c management:

Black and south Asian patients were significantly less likely than white patients
to achieve the HbA1c target of <7.5% (AOR, 0.82; 95% CI 0.71-0.94 and AOR,
0.72; 95% CI 0.61-0.85, respectively) (Tables 56 and 59). Compared to white
patients, mean HbA1c was significantly higher among black (0.3%, p<0.01) and
south Asian patients (0.2%, p<0.01) (Table 60).

Patients with concordant comorbid conditions had significantly lower mean
HbA1c and were significantly more likely to achieve the HoA1c¢ target compared
to those without (AOR, 1.20; 95% CI 1.03-1.39 for patients with 1 concordant
comorbid condition). Patients with discordant conditions had similar HbA1c
control as those without co-morbidity (AOR, 1.18; 95% CI 0.93-1.49). No

significant interaction between ethnicity and comorbidity was found.

Table 56 HbA1c control by ethnicity and number of comorbidities

No comorbidity 1 concordant >2 concordant >1 discordant
condition conditions conditions

HbA1c, Mean (SE), %
White 7.8 (0.07) 7.4 (0.04) 7.3 (0.06) 7.7 (0.12)
Black 8.3 (0.11) 7.7 (0.06) 7.5 (0.09) 7.6 (0.18)
South Asian 7.9 (0.08) 7.7 (0.06) 7.6 (0.07) 8.1 (0.18)
HbA1c<7.5%
White 37.5 49.5 52.5 41.6
Black 33.8 40.5 45.8 48.1
South Asian 34.8 36.0 35.6 31.0
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Blood pressure:

Black patients were significantly less likely to achieve the blood pressure
treatment target (AOR, 0.84; 95% CI: 0.73-0.97) than white patients. However,
South Asian patients were more likely to reach the management target for blood
pressure control (AOR, 1.25; 95% CI: 1.07-1.46) (Table 57 and 59).

Patients with concordant comorbid conditions were significantly less likely to
achieve the blood pressure target compared to patients without any comorbidity
(AOR, 0.62; 95% CI: 0.53-0.71 for patients with 1 concordant comorbid
condition). Patients with discordant conditions had similar blood pressure
control to those without any comorbidity (AOR, 1.19; 95% CI: 0.96-1.48) (Table
57 and 59).

When white patients with no comorbidities were the reference group, mean
systolic blood pressure was higher in white patients with one concordant
comorbidity (4.6 mm Hg, p<0.01) but similar in those with two or more
concordant comorbidities. Relative to white patients without comorbidity, mean
systolic blood pressure was similar among black patients without comorbidity
but was significantly higher among black patients with 1 (5.9 mm Hg, p<0.01)
and >2 concordant comorbid conditions (6.2 mm Hg, p < 0.01). Relative to
white patients without comorbidity, mean systolic blood pressure was
significantly lower among south Asian patients without comorbidity but was
similar among south Asian patients with concordant comorbid conditions. No
interaction effect was found for achievement of blood pressure target or diastolic

blood pressure (p>0.05) (Table 60).
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Table 57 Blood pressure control by ethnicity and number of comorbidities

No 1 concordant >2 concordant >1 discordant
comorbidity  condition conditions conditions
Systolic, mean (SE),mm Hg
White 128.3 (0.5) 136.4 (0.4) 134.4 (0.7) 127.3 (0.9)
Black 129.8 (0.7) 137.4 (0.5) 138.6 (1.1) 126.5 (1.4)
South Asian 126.9 (0.7) 138.9 (0.7) 133.6 (1.1) 125.5 (1.5)
Diastolic, mean (SE),mm Hg
White 76.7 (0.3) 76.7 (0.3) 73.4 (0.4) 76.4 (0.5)
Black 77.8(0.4) 78.4 (0.3) 75.6 (0.7) 76.5 (0.9)
South Asian 76.2 (0.4) 76.7 (0.4) 72.4 (0.6) 74.6 (0.8)
BP<145/85 mmHg, %
White 45.9 30.4 36.8 49.2
Black 44.6 26.5 33.0 48.9
South Asian 53.0 40.7 42.6 56.5
Cholesterol:

South Asian patients had significantly lower mean cholesterol levels and were
significantly more likely to achieve the cholesterol treatment target than white
patients (AOR, 1.36; 95% CI 1.11-1.66). No significant difference was found
between black and white patients in achievement of cholesterol target (Table 58,
59 and 60).

Patients with concordant comorbid conditions had significantly lower mean
cholesterol levels and were significantly more likely to achieve the cholesterol
target compared to patients without comorbidity (AOR, 1.40; 95% CI 1.17-1.68
for patients with 1 concordant comorbid condition). Patients with discordant
conditions had similar achievements in cholesterol target compared to those
without comorbidities (AOR, 1.01; 95% CI 0.77-1.32). No significant interaction

was found between ethnicity and comorbidities (Table 58, 59 and 60).
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Table 58 Cholesterol control by ethnicity and number of comorbidities

No 1 concordant >2 concordant >1 discordant
comorbidity condition conditions conditions
Cholesterol, mean (SE),
mmol/L
White 4.6 (0.04) 4.4 (0.08) 4.1 (0.04) 4.5 (0.06)
Black 4.5 (0.05) 4.4 (0.03) 4.2 (0.06) 4.6 (0.11)
South Asian 4.5 (0.06) 4.1 (0.08) 3.9 (0.06) 4.6 (0.11)
Cholesterol<5.0 mmol/L, %
White 75.9 82.2 87.9 771
Black 77.4 83.5 86.5 76.9
South Asian 79.0 87.3 90.7 75.0
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Table 59 Odds of achieving intermediate outcome targets by ethnicity and
number of comorbidities

Measure

HbA1c <7.5

Cholesterol<5.0

BP<145/85

All targets

Ethnic group:
White (ref)
Black

South Asian

Number of comorbidites:
No comorbidity (ref)

1 concordant condition
>2 concordant condition
>1 discordant condition

AOR (95% Cl)
1.00

0.82 (0.71-0.94)
0.72 (0.61-0.85)

1.00

1.20 (1.03-1.39)
1.28 (1.06-1.55)
1.18 (0.93-1.49)

AOR (95% Cl)
1.00

1.14 (0.95-1.37)
1.36 (1.11-1.66)

1.00
1.40 (1.17-1.68)
1.81 (1.40-2.33)
1.01 (0.77-1.32)

AOR (95% Cl)
1.00

0.84 (0.73-0.97)
1.25 (1.07-1.46)

1.00

0.62 (0.53-0.71)
0.78 (0.65-0.94)
1.19 (0.96-1.48)

AOR (95% Cl)
1.00

0.79 (0.65-0.95)
1.07 (0.85-1.33)

1.00
0.97 (0.79-1.20)
1.24 (0.96-1.60)
1.25 (0.92-1.70)

ref = reference group; BP = blood pressure
Note: Values are adjusted for age, sex, diabetes duration, BMI, socioeconomic status and practice level

clustering.

Note: All interactions between ethnicity and comorbidity were not significant (p>0.05)
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Table 60 Mean differences in intermediate outcomes by ethnicity and number

of comorbidites
Measure Systolict Diastolict Cholesterolt HbA1ct
Ethnic group (comorbidity)  Mean difference

White (0) 0

White (1 concordant) 4.6 (3.0,6.1)*

White (=2 concordant) 1.5 (-0.3,3.3)

White (=1 discordant) -1.4 (-3.5,0.8)

Black (0) 0.9 (-0.9,2.9)

Black (1 concordant) 5.9 (4.3,7.6)*

Black (=2 concordant) 6.2 (3.8,8.5)*

Black (=1 discordant) -3.1 (-6.7,0.3)

SA (0) -2.3 (-4.2,-0.3)*

SA (1 concordant) 2.6 (-0.5,5.3)

SA (=2 concordant) 1.4 (-0.8,3.6)

SA (=1 discordant) -4.2 (-7.5,-0.9)*
Ethnic group:

White (ref) 0 0 0

Black 1.3(0.7,1.9)* -0.04 (-0.1,0.02) 0.3 (0.1,0.4)*

South Asian -0.5(-1.2,0.2) -0.2 (-0.2,-0.1)* 0.2 (0.04,0.3)*
Number of comorbidites:

No comorbidity (ref) 0 0 0

1 concordant condition
>2 concordant condition
>1 discordant condition

1.5(0.9,2.1)*
-0.1(-0.9,0.6)
-1.0 (-2.0,-0.6)*

-0.1 (-0.2,-0.1)*
-0.3 (-0.4,-0.2)*
-0.01 (-0.1,0.01)

-0.2 (-0.3,-0.1)"
-0.2 (-0.4,-0.1)"
-0.1 (-0.3,0.1)

ref = reference group

Note: Values are adjusted for age, sex, diabetes duration, BMI, socioeconomic status and practice level

clustering.

tInteraction between ethnicity and comorbidity significant (p=0.03).
T Interaction between ethnicity and comorbidity not significant (p>0.05).

*P<0.05, **P<0.01
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7.0 Discussion

7.1 Main findings

The quality of diabetes care, as measured by the QOF indicators, has improved
substantially throughout the study period; however, QOF had a different impact
on process and intermediate outcomes. The introduction of QOF was
associated with an accelerated improvement in the recording of nearly all of the
process indicators but annual improvements in the proportion of patients having
a recording in some of the process indicators were significantly lower than that
during the pre-QOF years. However, inequalities that were present before QOF
in some of the process indicators have largely disappeared at the end of the
study period. For example, South Asian patients were less likely to have a blood
pressure recording, when compared to white patients, before QOF introduction
but at the end of the study period these differences had disappeared. One
exception is the smoking advice indicator where black and South Asian patients
were less likely to have a smoking advice compared to the white group at the
end of the study period.

There was a trend of increasing prescribing of OHAs, insulin, AHT medications,
and lipid lowering agents in the years before QOF. The introduction of QOF was
not associated with additional increases in the level of prescribing. Inequalities in
the prescribing levels of insulin seen before QOF remained present at the end of
the study period.

My analysis indicates an underlying trend of general improvements in HoA1c,

cholesterol and blood pressure control predating QOF. The introduction of QOF
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was associated with initial accelerated improvements in systolic blood pressure
in white and black patients but this was only sustained in black patients. Initial
improvements in diastolic blood pressure in white patients and in cholesterol in
black and white patients were not sustained in the post-QOF period. There was
no beneficial impact of QOF on HbA1c in any ethnic group. Existing inequalities
in risk factor control remained largely intact at the end of the study period.
Further, the QOF had no significant impact on the achievement of a composite
of all the three outcome indicators. At the end of the study period, South Asian
patients were less likely to achieve a composite of all the three outcome
indicators when compared to the white group, a situation that was not evident
before QOF.

Findings from the cross sectional study suggest that patients with concordant
comorbid conditions are more likely to reach the treatment targets for HbA1c
and cholesterol, but less likely to reach the blood pressure target, compared to
patients with no comorbidity. Ethnic inequalities in blood pressure management
were more pronounced among patients with cardiovascular comorbidities. For
instance, black patients with one, two or more concordant medical conditions
had higher systolic blood pressure when compared to white patients without
comorbidity. People with discordant conditions, such as asthma and

depression, were not better managed than those without comorbidity.

7.2 Previous research

The improvements | found in diabetes care before the introduction of QOF is
similar to findings published elsewhere (133). Few studies have examined the

impact of pay for performance on health care inequalities especially on ethnic
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inequalities. A recent systematic review in the United States found one study
that assessed the impact of public reporting of Coronary Artery Bypass Graft
(CABG) on ethnic inequalities but no studies relevant to the impact of pay for
performance were found (232). The study found that the release of CABG report
card widened the white versus black differences by 2.3 percentage points and
2.5 percentage points in white versus Hispanic differences in receiving CABG. In
the comparison group no significant differences were found between white,
black and Hispanic patients in CABG use (275). Findings from my systematic
review suggest that the impact of pay for performance on inequalities in chronic
disease management is limited. | found only one study that used an interrupted
time series design to estimate the effect of QOF on ethnic inequalities, which
found initial widening in inequalities in HbA1c and blood management control
(234). However, process indicators and cholesterol outcome were not examined
in this study. Furthermore, only one measurement point was examined after
QOF. My work examines the longer-term impact of QOF on diabetes care
management using a segmented time-series methodology. | found that QOF
had no significant effect on HbA1c levels; these actually reversed slightly during
the post-QOF years, which is in keeping with previous findings. For example,
Vamos et al, found that the annual increase seen in HbA1c before QOF reversed
to a decline of 0.2% in the year after QOF (42, 276).

Campbell et al (203), found significant additional improvements in the level of
performance for diabetes care associated with the introduction of QOF;
however, it is difficult to compare it with my findings as they performed their

analysis using a summary indicator and not on individual indicators.
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Furthermore, their analysis used practice level data and did not adjust for various
patient level covariates. Calvert et al., found a small improvement in HbA1c
target level of <7.5% and no improvement was evident for a target level of
<10%. However, the authors did not use a segmented time series analysis (204).
Serumaga et al (277), did not find any significant impact of QOF among
hypertensive patients in the UK. Furthermore, the authors did not find significant
decline in blood pressure control over time (from 2000 to 2007). This is in
contrast to findings from national (278) and international studies (129).

The decrease in the proportion of patients meeting the targets seen in the post-
QOF years can be attributable to ceiling effect or the lack of financial incentives.
Practices that reached a certain threshold may not be inclined to take on

additional work (279). This conclusion has also been reached by others (203).

Few studies have examined the interaction between ethnicity and comorbidity in
inequalities in diabetes care and to my knowledge no study has previously been
undertaken in the UK. My finding that patients with comorbidity were less likely
to have a controlled blood pressure is consistent with a previous study in the UK
(42). This finding was unanticipated given that blood pressure control is
incentivised for four of the six cardiovascular conditions examined in this study
(stroke, CHD, hypertension, CKD) in the QOF. This finding may be partly
explained by the much poorer blood pressure control among black patients with
comorbidity. This suggests that there is an important additional inequality in care
between ethnic groups with cardiovascular comorbidity that has not been

addressed by the QOF.
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Patients with discordant comorbid conditions did not have better care than
patients without comorbidity; this finding suggest that more frequent contact
with health services by itself does not improve the management of diabetes
unless these conditions have concordant treatment goals. Data from the United
States suggests that the number of patients’ encounters with health care
providers did not have an effect on the achievement of hypertension treatment
goals with discordant or concordant conditions (280). | was not able to adjust for
the number of patient visits in my cross sectional analysis.

Previous work in Wandsworth found that the presence of cardiovascular
comorbidity was associated with better blood pressure control among white
hypertensive patient when compared to white patients without comorbidity.
However, similar association was not evident in black patients with
cardiovascular comorbidities (239). In Italy, patients with low level of comorbidity
benefited more from glycaemic control compared to those with high level of
comorbidity (51).

My study is in keeping with other studies that have evaluated ethnic inequalities
in diabetes care in the UK. For example, a previous analysis in the Wandsworth
area, found poor HbA1c control in south Asian and black patients compared to
white (258) and analysis of the HSE found poor glycaemic control in Pakistani
patients but not in the Indian group or the black group, this findings might be
explained by the sample size of the study (136).

Ethnic inequalities in diabetes care are a persistent feature in developed
countries. Analysis of the National Health and Nutrition Examination Survey

(NHANES) in the United States found that non-Hispanic black patients with
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diabetes were less likely to have a controlled glycaemic levels (AOR: 0.57; 95%
Cl: 0.39-0.84, p<0.05) when compared to non-Hispanic Whites (281). Similarly,
over a period of eight years (from 1999-2006) black patients had lower rate of
glycaemic control (-16.5%, p<0.001) when compared to white patients (282). A
longitudinal study of blood pressure control from 1996 to 2006 in the Veterans
Affairs Health System in the United States found non-Hispanic black and
Hispanic patients to be more likely to have a poor control of blood pressure
when compared to white patients (AOR: 1.5; 95% CI: 1.3-1.7 and AOR: 1.5;
95% Cl: 1.4-1.9, respectively) (283). A systematic review conducted in the
United States found higher levels of HbA1c of 0.5% in Hispanic patients than
non-Hispanic whites (284). In Norway, South Asian patients were less likely to
have a controlled HbA1c compared to Norwegian patients (AOR: 0.6; 95% Cl:
05-0.9) (285).

There were significant increases in the levels of prescribing. However, QOF
generally had no significant impact on the proportion of patients prescribed
medication for secondary prevention; the only exception to this was for lipid
lowering medication. The variations | found in prescribing are consistent with
previous findings in the UK. For example, analysis from 26 practices in Brent,
North London, found that South Asian patients were less likely to be prescribed
insulin in 1997 and 2006 when compared to the white group (286). Similarly,
previous work in Wandsworth found that South Asian patients were less likely to
be prescribed insulin in 2005 (233). This may be explained by a host of barriers,
such as providers’ reluctance to tackle patients’ barriers to initiate insulin therapy

(e.g. sense of loss of control and personal failure) (287).
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7.3 Strengths and limitations

My study has a number of strengths and limitations. The QOF was implemented
nationally, which meant | did not have control over the intervention and as such |
could not use a gold standard method such as a randomised controlled trial to
evaluate its impact. Nevertheless, the interrupted time series employed is a
robust quasi-experimental method that can withstand many biases and is
superior to pre-post study designs that do not take underlying trends into
account (288). Further, as QOF was the only major quality improvement initiative
introduced in primary care during 2004, it is reasonable to attribute any
additional improvements in diabetes management seen to this policy.

My study is based on retrospective data from patients registered with practices
in 2007, which means that | did not have information on patients that died or
changed their practice during the study period. However, my sensitivity
analyses, accounting for attrition bias, yielded results substantiating the
robustness of findings from my main analysis.

| was not able to assess the interaction between ethnicity and comorbidity using
an interrupted time series method. The inequalities findings between patients
with comorbid conditions are limited by the cross sectional design of the study
and as such | am limited in my conclusions. Due to small numbers in some of
the ethnic groups, | had to combine patients into three main groups (for
example, | combined patients from Indian, Pakistani and Bangladesh ethnic
background into south Asian group). | accept that this might mask differences in
diabetes management (289). | was not able to distinguish between patients with

type-1 and type-2 diabetes.
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29 out of 32 practices participated in this study; hence my findings present a
comprehensive snapshot of the care delivered in this ethnically diverse location.
However, my findings were derived from one primary care organisation in the
UK, which may not translate to other areas in the UK. Further, the UK health
system is different in the way it is financed, organised and governed compared
to the more market based health systems such as that in the United States.
Hence, my findings may not be applicable to other systems, particularly those
that do not offer universal health coverage. Nonetheless, my findings suggest
that minority groups with diabetes may not be receiving optimal care even in a
health system that offers universal coverage.

Improvements seen in process indicators may be due to improvements in
recording and not necessarily improvement in care provided. The differences |
found in the intermediate indicators may be attributable to variations in
recording. However, this is likely to be minimised because data for cholesterol
and HbA1c are downloaded electronically to the patient’s electronic record from
the local hospital laboratory. | used practice postcode to assign deprivation
score to each patient, patients attending the same practice may be from
different socioeconomic background. However, practice derived deprivation
score are generally accepted as a reasonable proxy measure for patient

deprivation (290).

7.4 Policy implications
The rising epidemic of diabetes presents a major challenge to the NHS in the
coming years. This challenge underlines the importance of ongoing efforts to

improve the quality of diabetes management in primary care, especially given
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that diabetes is a major contributor to inequalities in mortality (291). The
introduction of QOF appears to have accelerated improvements in diabetes
management for the quality indicators included in the QOF, particularly, in the
process aspect of quality. Nonetheless, not all groups appear to have benefited
equally from this policy, people from certain ethnic minority groups, and many
people with diabetes are still not meeting established treatment targets. For
example, only half of the patients in this study achieved HbA1c<7.5%.

The use of QOF to improve the management of diabetes and reduce variations
in care further will be a challenge. Greater emphasis on outcome measures
might be more appropriate since process measures have been largely met. This
is visible in the retirement of the recording of HbA1c¢, cholesterol and blood
pressure indictors in the 2011-12 revision of QOF. However, retirement of such
indicators does not mean it should not be monitored. Experience from the
United States shows that rate in the level of screening for diabetic retinopathy
decreased by 3% per year after removing the financial incentive attached to it
(292). Similarly, financial incentives linked to a diabetes clinical decision support
system improved HbA1c control, however use of the system lowered when the
incentives were discontinued (293). An increase in the threshold for achievement
of existing targets may be more appropriate, as it may lead to greater overall net
benefits to patients, especially that practices are offered exception reporting.
The presence of exception reporting and threshold target may limit the public
health impact of QOF (294). This has also been recently suggested by the
Marmot review (230), which proposed setting higher thresholds to provoke

active case finding of patients with undiagnosed or untreated disease.
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Inclusion of an inequality-reducing element in pay for performance schemes may
be warranted. Strategies, among others, include rewarding improvement as well
as absolute achievements, inclusion of disease areas and quality indicators that
are more important in minority patients or directly rewarding reductions in
inequalities. For example, the Massachusetts Medicaid programme has recently
developed a pay for performance programme aimed at reducing inequalities in
the quality of hospital care between ethnic groups (295). However, evaluation of
the programme demonstrated the complexity of designing a pay for
performance scheme directed at reducing inequalities. For example, lack of
sufficient numbers of patients may present difficulties to payers in identifying
high performers. In addition, it demonstrated the importance of choosing
measures that are relevant to inequalities reduction (296). However, It is
important to note that ignoring the context that people are in and focusing on

health services alone cannot solve inequalities.

As discussed earlier, ethnicity-coding levels are low in the UK. It is essential to
identify people from ethnic minorities to evaluate service use by such patients
and investigate differences between patients. Further, spoken language and
communication can influence many aspects of care. For example, a qualitative
study in England found that providers face uncertainty when dealing with
ethnically diverse population, which may lead to reluctance in providing care
(297). Having a financial incentive can help in improving the levels of ethnicity
coding and recording of first language. For example, the QOF+ scheme offers

financial rewards to practices in Hammersmith and Fulham in London to reach
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ethnicity levels between 60% to 90% (298).

The current diagnostic case definition for diabetes used in QOF should be
revisited as some patients might be overlooked, for example patients with a
diabetic treatment Read code. Further, the impact of exception reporting on
diabetes management requires further and ongoing evaluation. The framework
does not capture other aspects of diabetes management. Patients’
communication, engagement and empowerment are not adequately incentivised
by QOF and evidence suggests that QOF had no positive effect on
improvements in physicians-communications (203). This is one of the quality
measures where the UK compares less favourably to other nations (299).
Additionally, meeting these challenges will require better coordination between
primary and secondary care with investment in both sectors. This requires
improvements in providing patients with continued, personal and coordinated
care, elements that may need to be reflected in QOF in the future. Furthermore,
the amount of money attached to QOF may need to be reconsidered. For
instance, such resources could be used to go beyond simply monitoring
intermediate outcome target but to develop new innovative performance
measures indicators, such as to measure the support of shared decision-making
(300), or indicators that measures response to poor intermediate outcome (301,
302). Such innovations in performance measurement could focus the attention
of providers to patient’s most likely benefit from appropriate treatment.

The national implementation of QOF limits the ability to conduct cost-
effectiveness studies, however, the involvement of NICE in reviewing and

developing indicators for QOF could help in the selection of cost effective
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indicators. Under the new process there will be a chance to pilot new indicators
to test their validity and monitor any unintended consequences although the six-
month piloting period may not be sufficient to evaluate the effect of new
indicators (303).

The QMAS may need to be modified to include patient level variables such as
age, sex, and ethnicity. Not only to allow for the continuous equity audit of
health care but also to monitor any potential indicators based on personalised
risk quality measures in the future.

Longer-term follow up of the impact of QOF is essential to assess whether some
of the persisting inequalities in diabetes management that have been identified
are reduced over time. Indicators used in pay for performance schemes, such
as QOF, are mostly driven from trials that exclude patients with comorbidity.
Research on the impact of QOF on such patients is limited.

The research presented in this thesis, and other work carried out in the
Department of Primary Care & Public Health at Imperial College London, helped
in the planning of the QOF+ programme in NHS Hammersmith & Fulham. The
QOF+ programme offers additional incentives for achieving quality targets and
for recording of ethnicity status in primary care. An evaluation to assess the
impact of the programme on quality of care and intermediate health outcomes is

currently underway.

7.5 Future research
The introduction of QOF in the UK has attracted international interest; however

many unanswered question remains in regards to the QOF and to pay for
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performance in general. First, we know little about which incentive structure may
be better suited to reducing health care inequity. For example, whether
rewarding absolute achievement is more effective than rewarding improvements
in care in tackling inequalities is unclear. Two, understanding which practice
characteristics explain the variations between practices is essential. Some
practice characteristic has been examined in the QOF context such as practice
size. The use of multi-level modeling can assist in exploring these factors. Third,
QOF was used to complement capitation payment in primary care.
Understanding how effective pay for performance within other payment methods
(e.g. fee for service) compared to capitation is essential and whether any
unintended consequences may surface. Fourth, even though exception-
reporting rates have been low and there was no evidence of gaming,
nevertheless, long term monitoring on patients whom are exception reported is
important since ethnic minorities and patient with comorbidities are more likely
to be exception reported and might be at risk of receiving less attention relative
to those not exception reported. Fifth, there is an interest in designing local
incentive schemes. For example, the NHS review in 2008 encouraged devolving
part of QOF budget to local primary care organizations to design locally led
incentive schemes (304). Evaluating such schemes in terms of their effectiveness
and if they can be used to tackle inequalities is needed. Evidence from the
Massachusetts scheme discussed earlier demonstrates how the use of financial
incentives to tackle inequalities needs careful design. Sixth, my work was
confined to quantitative analysis. However, recent qualitative work by the Kings

fund to review the impact of QOF on inequalities found that few practices
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thought they had a role in reducing health inequalities and there was no
evidence of proactive case finding (305). In addition, qualitative research on the
effect of QOF, or any pay for performance scheme, on the culture of primary
care is warranted as such schemes may lead to a financially driven model of

primary care or the fragmentation of general practice (306).

7.6 Conclusion

My findings suggest that universal quality improvement schemes, such as QOF,
have not addressed important inequalities in diabetes management over time,
i.e. are not consistent with the inverse equity hypothesis. They provide support
for the view that targeted interventions at the level of the patient that focuses on
the interaction between the patient and the provider may be needed to meet the
needs of minorities with poor risk factor control. Targets that are driven by
guidelines and embedded in public reporting or in pay for performance schemes
may present a challenge to providers caring for patients from a specific ethnic
background, or patients presenting with comorbid conditions. Designers of pay
for performance should weigh the effect of such schemes on ethnic minorities
and patients suffering from complex conditions and consider incorporating
targeted incentives to address the persistence of such disparities. Local efforts
in the UK to reduce inequalities by using financial incentives to improve care in
minority groups and monitor progress through better recording of ethnicity and

first language may represent a promising step forward.

201



References

1. The International Expert Committee. International Expert Committee Report
on the Role of the A1C Assay in the Diagnosis of Diabetes. Diabetes Care. 2009 July
1, 2009;32(7):1327-34.

2. World Health Organization. Update on WHO recommendation for diagnostic
criteria for Diabetes Mellitus. 2010 [Jan 12 2011]; Available from:
http://www.who.int/dietphysicalactivity/diabetes statement 20100107 en.pdf

3. American Diabetes Association. Standards of medical care in diabetes--
2007. Diabetes Care. 2007 Jan;30 Suppl 1:54-541.

4, Nolte E, Bain C, McKee M. Diabetes as a tracer condition in international
benchmarking of health systems. Diabetes Care. 2006 May;29(5):1007-11.

5. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes -
Estimates for the year 2000 and projections for 2030. Diabetes Care. 2004
May;27(5):1047-53.

6. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence of
diabetes for 2010 and 2030. Diabetes Res Clin Pract. 2010 Jan;87(1):4-14.

7. Danaei G, Finucane MM, Lu Y, Singh GM, Cowan MJ, Paciorek CJ, et al.
National, regional, and global trends in fasting plasma glucose and diabetes
prevalence since 1980: systematic analysis of health examination surveys and
epidemiological studies with 370 country-years and 2.7 million participants. Lancet.
2011 Jul 2;378(9785):31-40.

8. Centers for Disease Control and Prevention. National Diabetes Fact Sheet.
2007 [cited 25 Dec 2010]; Available from:
http://www.cdc.gov/diabetes/pubs/estimates07.htm#2

9. International Diabetes Federation. Diabetes atlas 2009. Available from:
http://www.diabetesatlas.org/

10. Ryan R, Newnham A, Khunti K, Majeed A. New cases of diabetes mellitus in
England and Wales, 1994-1998: Database study. Public Health. 2005;119(10):892-
9.

11. Gonzalez ELM, Johansson S, Wallander MA, Rodriguez LAG. Trends in the
prevalence and incidence of diabetes in the UK: 1996-2005. Journal of
Epidemiology and Community Health. 2009;63(4):332-6.

202



12. hippisley-Cox J, Ryan R. Diabetes in the United Kingdom: Analysis of
QRESEARCH data Nottingham: University of Nottingham (2007).

13. The information center. Health Survey of England(2010).

14. Yorkshire and Humber Public Health Observatory. APHO Diabetes
Prevalence Model 2010 [cited 20 Apr 2011]; Available from:
http://www.yhpho.org.uk/default.aspx?RID=81090

15. Roglic G, Unwin N. Mortality attributable to diabetes: estimates for the year
2010. Diabetes Res Clin Pract. 2010 Jan;87(1):15-9.

16. Mulnier HE, Seaman HE, Raleigh VS, Soedamah-Muthu SS, Colhoun HM,
Lawrenson RA. Mortality in people with type 2 diabetes in the UK. Diabet Med. 2006
May;23(5):516-21.

17. Soedamah-Muthu SS, Fuller JH, Mulnier HE, Raleigh VS, Lawrenson RA,
Colhoun HM. All-cause mortality rates in patients with type 1 diabetes mellitus
compared with a non-diabetic population from the UK general practice research
database, 1992-1999. Diabetologia. 2006 Apr;49(4):660-6.

18. Sobel BE, Frye R, Detre KM. Burgeoning dilemmas in the management of
diabetes and cardiovascular disease - Rationale for the Bypass Angioplasty
Revascularization Investigation 2 Diabetes (BARI 2D) trial. Circulation. 2003
Feb;107(4):636-42.

19. Donnelly R, Emslie-Smith AM, Gardner ID, Morris AD. ABC of arterial and
venous disease: vascular complications of diabetes. BMJ. 2000 Apr
15;320(7241):1062-6.

20. Kuusisto J, Mykkanen L, Pyorala K, Laakso M. NIDDM AND ITS METABOLIC
CONTROL PREDICT CORONARY HEART-DISEASE IN ELDERLY SUBJECTS.
Diabetes. 1994;43(8):960-7.

21. Preis SR, Hwang SJ, Coady S, Pencina MJ, D'Agostino RB, Sr., Savage PJ,
et al. Trends in all-cause and cardiovascular disease mortality among women and
men with and without diabetes mellitus in the Framingham Heart Study, 1950 to
2005. Circulation. 2009 Apr 7;119(13):1728-35.

22. Smith JW, Marcus Fl, Serokman R. Prognosis of patients with diabetes
mellitus after acute myocardial infarction. Am J Cardiol. 1984 Oct 1;54(7):718-21.

23. Stamler J, Vaccaro O, Neaton JD, Wentworth D. Diabetes, other risk factors,
and 12-yr cardiovascular mortality for men screened in the Multiple Risk Factor
Intervention Trial. Diabetes Care. 1993 Feb;16(2):434-44.

203



24. Engelgau MM, Geiss LS, Saaddine JB, Boyle JP, Benjamin SM, Gregg EW,
et al. The evolving diabetes burden in the United States. Annals of Internal
Medicine. 2004 Jun;140(11):945-50.

25. Haffner SM, Lehto S, Ronnemaa T, Pyorala K, Laakso M. Mortality from
coronary heart disease in subjects with type 2 diabetes and in nondiabetic subjects
with and without prior myocardial infarction. New England Journal of Medicine. 1998
Jul;339(4):229-34.

26. Evans JMM, Wang J, Morris AD. Comparison of cardiovascular risk between
patients with type 2 diabetes and those who had had a myocardial infarction: cross
sectional and cohort studies. BMJ. 2002 April 20, 2002;324(7343):939.

27. Cano JF, Baena-Diez JM, Franch J, Vila J, Tello S, Sala J, et al. Long-Term
Cardiovascular Risk in Type 2 Diabetic Compared With Nondiabetic First Acute
Myocardial Infarction Patients. Diabetes Care. 2010 September 1, 2010;33(9):2004-
9.

28. Bulugahapitiya U, Siyambalapitiya S, Sithole J, Idris I. Is diabetes a coronary
risk equivalent? Systematic review and meta-analysis. Diabet Med. 2009
Feb;26(2):142-8.

29. Zhang XZ, Saaddine JB, Chou CF, Cotch MF, Cheng YJ, Geiss LS, et al.
Prevalence of Diabetic Retinopathy in the United States, 2005-2008. Jama-Journal
of the American Medical Association. 2010;304(6):649-56.

30. Resnikoff S, Pascolini D, Etya'ale D, Kocur |, Pararajasegaram R, Pokharel
GP, et al. Global data on visual impairment in the year 2002. Bulletin of the World
Health Organization. 2004 Nov;82(11):844-51.

31. Bunce C, Xing W, Wormald R. Causes of blind and partial sight certifications
in England and Wales: April 2007-March 2008. Eye. 2010 Nov;24(11):1692-9.

32. Stone ML, Craig ME, Chan AK, Lee JW, Verge CF, Donaghue KC. Natural
history and risk factors for microalbuminuria in adolescents with type 1 diabetes: a
longitudinal study. Diabetes Care. 2006 Sep;29(9):2072-7.

33. Adler Al, Stevens RJ, Manley SE, Bilous RW, Cull CA, Holman RR.
Development and progression of nephropathy in type 2 diabetes: the United
Kingdom Prospective Diabetes Study (UKPDS 64). Kidney Int. 2003 Jan;63(1):225-
32.

34. Byrne C, Ford D, Gilg J, Ansell D, Feehally J. UK Renal Registry 12th Annual
Report (December 2009): Chapter 3: UK ESRD incident rates in 2008: national and
centre-specific analyses. Nephron Clin Pract. 2010;115 Suppl 1:¢9-39.

204



35. Deshpande AD, Harris-Hayes M, Schootman M. Epidemiology of Diabetes
and Diabetes-Related Complications. Physical Therapy. 2008 Nov;88(11):1254-64.

36. Pecoraro RE, Reiber GE, Burgess EM. PATHWAYS TO DIABETIC LIMB
AMPUTATION - BASIS FOR PREVENTION. Diabetes Care. 1990;13(5):513-21.

37. Candrilli SD, Davis KL, Kan HJ, Lucero MA, Rousculp MD. Prevalence and
the associated burden of illness of symptoms of diabetic peripheral neuropathy and
diabetic retinopathy. J Diabetes Complications. 2007 Sep-Oct;21(5):306-14.

38. Vamos EP, Bottle A, Edmonds ME, Valabhji J, Majeed A, Millett C. Changes
in the incidence of lower extremity amputations in individuals with and without
diabetes in England between 2004 and 2008. Diabetes Care. 2010;33(12):2592-7.

39. Currie CJ, Kraus D, Morgan CL, Gill L, Stott NCH, Peters JR. NHS acute
sector expenditure for diabetes: the present, future, and excess in-patient cost of
care. Diabetic Medicine. 1997 Aug;14(8):686-92.

40. Morgan CL, Peters JR, Dixon S, Currie CJ. Estimated costs of acute hospital
care for people with diabetes in the United Kingdom: a routine record linkage study
in a large region. Diabet Med. 2010 Sep;27(9):1066-73.

41. Currie CJ, Gale EA, Poole CD. Estimation of primary care treatment costs
and treatment efficacy for people with Type 1 and Type 2 diabetes in the United
Kingdom from 1997 to 2007*. Diabet Med. 2010 Aug;27(8):938-48.

42. Millett C, Bottle A, Ng A, Curcin V, Molokhia M, Saxena S, et al. Pay for
perfomance and the quality of diabetes management in individuals with and without
co-morbid medical conditions. J R Soc Med. 2009 Sep;102(9):369-77.

43. Fortin M, Lapointe L, Hudon C, Vanasse A. Multimorbidity is common to
family practice: is it commonly researched? Can Fam Physician. 2005 Feb;51:244-5.

44.  Valderas JM, Starfield B, Roland M. Multimorbidity's many challenges: A
research priority in the UK. BMJ. 2007 Jun 2;334(7604):1128.

45, Valderas JM, Starfield B, Sibbald B, Salisbury C, Roland M. Defining
comorbidity: implications for understanding health and health services. Ann Fam
Med. 2009 Jul-Aug;7(4):357-63.

46. Piette JD, Kerr EA. The impact of comorbid chronic conditions on diabetes
care. Diabetes Care. 2006 Mar;29(3):725-31.

205



47. de Groot V, Beckerman H, Lankhorst GJ, Bouter LM. How to measure
comorbidity. a critical review of available methods. J Clin Epidemiol. 2003
Mar;56(3):221-9.

48. Hudon C, Fortin M, Dubois MF, Almirall J. Comorbidity and glycemia control
among patients with type 2 diabetes in primary care. Diabetes Metab Syndr Obes.
2008;1:33-7.

49, Bae S, Rosenthal MB. Patients with multiple chronic conditions do not
receive lower quality of preventive care. J Gen Intern Med. 2008 Dec;23(12):1933-9.

50. Halanych JH, Safford MM, Keys WC, Person SD, Shikany JM, Kim YI, et al.
Burden of comorbid medical conditions and quality of diabetes care. Diabetes Care.
2007 Dec;30(12):2999-3004.

51. Greenfield S, Billimek J, Pellegrini F, Franciosi M, De Berardis G, Nicolucci A,
et al. Comorbidity affects the relationship between glycemic control and
cardiovascular outcomes in diabetes: a cohort study. Ann Intern Med. 2009 Dec
15;151(12):854-60.

52. Wolff JL, Starfield B, Anderson G. Prevalence, expenditures, and
complications of multiple chronic conditions in the elderly. Arch Intern Med. 2002
Nov 11;162(20):2269-76.

53. van den Akker M, Buntinx F, Metsemakers JF, Roos S, Knottnerus JA.
Multimorbidity in general practice: prevalence, incidence, and determinants of co-
occurring chronic and recurrent diseases. J Clin Epidemiol. 1998 May;51(5):367-75.

54. Hippisley-Cox J, Pringle M. Comorbidity of Diseases in the New General
Medical Services Contract for General Practitioners: Analysis of QRESEARCH Data
Nottingham: University of Nottingham (2005).

55. Lee TA, Shields AE, Vogeli C, Gibson TB, Woong-Sohn M, Marder WD, et al.
Mortality rate in veterans with multiple chronic conditions. J Gen Intern Med. 2007
Dec;22 Suppl 3:403-7.

56. Gandhi TK, Weingart SN, Borus J, Seger AC, Peterson J, Burdick E, et al.
Adverse drug events in ambulatory care. N Engl J Med. 2003 Apr 17;348(16):1556-
64.

57. Schneider KM, O'Donnell BE, Dean D. Prevalence of multiple chronic
conditions in the United States' Medicare population. Health Qual Life Outcomes.
2009;7:82.

206



58. Currie CJ, Morgan CL, Dixon S, McEwan P, Marchant N, Bearne A, et al. The
financial costs of hospital care for people with diabetes who have single and
multiple macrovascular complications. Diabetes Res Clin Pract. 2005 Feb;67(2):144-
51.

59. Koenig RJ, Peterson CM, Jones RL, Saudek C, Lehrman M, Cerami A.
Correlation of Glucose Regulation and Hemoglobin Alc in Diabetes Mellitus. New
England Journal of Medicine. 1976;295(8):417-20.

60. UKPDS Group. Intensive blood-glucose control with sulphonylureas or insulin
compared with conventional treatment and risk of complications in patients with type
2 diabetes (UKPDS 33). UK Prospective Diabetes Study (UKPDS) Group. Lancet.
1998 Sep 12;352(9131):837-53.

61. Stratton IM, Adler Al, Neil HAW, Matthews DR, Manley SE, Cull CA, et al.
Association of glycaemia with macrovascular and microvascular complications of
type 2 diabetes (UKPDS 35): prospective observational study. BMJ. 2000 August
12, 2000;321(7258):405-12.

62. Selvin E, Marinopoulos S, Berkenblit G, Rami T, Brancati FL, Powe NR, et al.
Meta-analysis: glycosylated hemoglobin and cardiovascular disease in diabetes
mellitus. Ann Intern Med. 2004 Sep 21;141(6):421-31.

63. Holman RR, Paul SK, Bethel MA, Matthews DR, Neil HA. 10-year follow-up of
intensive glucose control in type 2 diabetes. N Engl J Med. 2008 Oct
9;359(15):1577-89.

64. Lehman R, Krumholz HM. Tight control of blood glucose in long standing
type 2 diabetes. BMJ. 2009;338:b800.

65. Gerstein HC, Miller ME, Byington RP, Goff DC, Jr., Bigger JT, Buse JB, et al.
Effects of intensive glucose lowering in type 2 diabetes. N Engl J Med. 2008 Jun
12;358(24):2545-59.

66. Duckworth W, Abraira C, Moritz T, Reda D, Emanuele N, Reaven PD, et al.
Glucose control and vascular complications in veterans with type 2 diabetes. N Engl
J Med. 2009 Jan 8;360(2):129-39.

67. Patel A, MacMahon S, Chalmers J, Neal B, Billot L, Woodward M, et al.
Intensive blood glucose control and vascular outcomes in patients with type 2
diabetes. N Engl J Med. 2008 Jun 12;358(24):2560-72.

68. Ray KK, Seshasai SR, Wijesuriya S, Sivakumaran R, Nethercott S, Preiss D,
et al. Effect of intensive control of glucose on cardiovascular outcomes and death in

207



patients with diabetes mellitus: a meta-analysis of randomised controlled trials.
Lancet. 2009 May 23;373(9677):1765-72.

69. Currie CJ, Peters JR, Tynan A, Evans M, Heine RJ, Bracco OL, et al. Survival
as a function of HbA(1c) in people with type 2 diabetes: a retrospective cohort
study. Lancet. 2010 Feb 6;375(9713):481-9.

70. UKPDS Group. Tight blood pressure control and risk of macrovascular and
microvascular complications in type 2 diabetes: UKPDS 38. BMJ. 1998 September
12, 1998;317(7160):703-13.

71. Holman RR, Paul SK, Bethel MA, Neil HA, Matthews DR. Long-term follow-up
after tight control of blood pressure in type 2 diabetes. N Engl J Med. 2008 Oct
9;359(15):1565-76.

72. Schrier RW, Estacio RO, Esler A, Mehler P. Effects of aggressive blood
pressure control in normotensive type 2 diabetic patients on albuminuria,
retinopathy and strokes. Kidney Int. 2002 Mar;61(3):1086-97.

73. Berl T, Hunsicker LG, Lewis JB, Pfeffer MA, Porush JG, Rouleau JL, et al.
Impact of achieved blood pressure on cardiovascular outcomes in the Irbesartan
Diabetic Nephropathy Trial. J Am Soc Nephrol. 2005 Jul;16(7):2170-9.

74. Bakris GL, Weir MR, Shanifar S, Zhang Z, Douglas J, van Dijk DJ, et al.
Effects of blood pressure level on progression of diabetic nephropathy: results from
the RENAAL study. Arch Intern Med. 2003 Jul 14;163(13):1555-65.

75. Matthews DR, Stratton IM, Aldington SJ, Holman RR, Kohner EM. Risks of
progression of retinopathy and vision loss related to tight blood pressure control in
type 2 diabetes mellitus: UKPDS 69. Arch Ophthalmol. 2004 Nov;122(11):1631-40.

76. Turner RC, Millns H, Neil HA, Stratton IM, Manley SE, Matthews DR, et al.
Risk factors for coronary artery disease in non-insulin dependent diabetes mellitus:
United Kingdom Prospective Diabetes Study (UKPDS: 23). BMJ. 1998 Mar
14;316(7134):823-8.

7. Colhoun HM, Betteridge DJ, Durrington PN, Hitman GA, Neil HA, Livingstone
SJ, et al. Primary prevention of cardiovascular disease with atorvastatin in type 2
diabetes in the Collaborative Atorvastatin Diabetes Study (CARDS): multicentre
randomised placebo-controlled trial. Lancet. 2004 Aug 21-27;364(9435):685-96.

78. Kearney PM, Blackwell L, Collins R, Keech A, Simes J, Peto R, et al. Efficacy
of cholesterol-lowering therapy in 18,686 people with diabetes in 14 randomised
trials of statins: a meta-analysis. Lancet. 2008 Jan 12;371(9607):117-25.

208



79. Stead LF, Bergson G, Lancaster T. Physician advice for smoking cessation.
Cochrane Database Syst Rev. 2008(2):CD000165.

80. McKenzie KJ, Crowcroft NS. Race, ethnicity, culture, and science. BMJ.
1994 Jul 30;309(6950):286-7.

81. Senior PA, Bhopal R. Ethnicity as a variable in epidemiological research.
BMJ. 1994 Jul 30;309(6950):327-30.

82. Moss C. Selection of topics and questions for the 2001 Census. Popul
Trends. 1999 Autumn(97):28-36.

83. Smith G, Chaturvedi N, Harding S, Nazroo J, Willems R. Ethnic inequalities in
health: a review of UK epidemiological evidence. Critical public health.
2000;10(4):375-408.

84. Crombie I, Irvine L, Elliott L, Wallace H. Closing the Helath Inequalities Gap:
An international perspective. Denmark: The WHO Regional Office for Europe(2005).

85. Department of Health and Social Security. Inequalities in health: report of a
research working group chaired by Sir Douglas Black. London(1980).

86. Oliver A, Nutbeam D. Addressing health inequalities in the United Kingdom:
a case study. J Public Health Med. 2003 Dec;25(4):281-7.

87. Department of Health. Inequalities in health: report of an independent inquiry
chaired by Sir Donald Acheson. London: The Stationery Office(1998).

88. Victora CG, Vaughan JP, Barros FC, Silva AC, Tomasi E. Explaining trends in
inequities: evidence from Brazilian child health studies. Lancet. 2000 Sep
23;356(9235):1093-8.

89. Department of Health. Saving lives: our healthier nation. London: The
Stationery Office(1998).

90. Department of Health. The NHS plan. A plan for investment. A plan for
reform. London: The Stationery Office(2000).

91. Hippisley-Cox J, Coupland C, Robson J, Sheikh A, Brindle P. Predicting risk
of type 2 diabetes in England and Wales: prospective derivation and validation of
QDScore. BMJ. 2009;338:b880.

92. National Diabetes Information Clearinghouse. National Diabetes Statistics.
2011 [cited 16 Apr 2011]; Available from:
http://diabetes.niddk.nih.gov/dm/pubs/statistics/#Racial

209



93. Simmons D, Williams DR, Powell MJ. The Coventry Diabetes Study:
prevalence of diabetes and impaired glucose tolerance in Europids and Asians. Q J
Med. 1991 Dec;81(296):1021-30.

94.  Mather HM, Keen H. THE SOUTHALL DIABETES SURVEY - PREVALENCE
OF KNOWN DIABETES IN ASIANS AND EUROPEANS. British Medical Journal.
1985:291(6502):1081-4.

95. The information center. The health of minority ethnic groups. Leeds (2006).

96. Swerdlow AJ, Laing SP, Dos Santos Silva |, Slater SD, Burden AC, Botha JL,
et al. Mortality of South Asian patients with insulin-treated diabetes mellitus in the
United Kingdom: a cohort study. Diabet Med. 2004 Aug;21(8):845-51.

97. Mather HM, Chaturvedi N, Fuller JH. Mortality and morbidity from diabetes in
South Asians and Europeans: 11-year follow-up of the Southall Diabetes Survey,
London, UK. Diabet Med. 1998 Jan;15(1):53-9.

98. Gill P.S KJ, Bhopla R.S, Wild S., . Black and Minority ethnic group. In: Raftery
J, editor. Heath Care Needs Assessments The Epidemiologically based Needs
Assessment Review. Abingdon: Radcliffe Medical Press Ltd.; 2004.

99. Chaturvedi N, Jarrett J, Morrish N, Keen H, Fuller JH. Differences in mortality
and morbidity in African Caribbean and European people with non-insulin
dependent diabetes mellitus: Results of 20 year follow up of a London cohort of a
multinational study. British Medical Journal. 1996 Oct;313(7061):848-52.

100. Leggetter S, Chaturvedi N, Fuller JH, Edmonds ME. Ethnicity and Risk of
Diabetes-Related Lower Extremity Amputation: A Population-Based, Case-Control
Study of African Caribbeans and Europeans in the United Kingdom. Arch Intern
Med. 2002 January 14, 2002;162(1):73-8.

101.  Burden AC, McNally PG, Feehally J, Walls J. Increased incidence of end-
stage renal failure secondary to diabetes mellitus in Asian ethnic groups in the
United Kingdom. Diabet Med. 1992 Aug-Sep;9(7):641-5.

102. Raymond NT, Varadhan L, Reynold DR, Bush K, Sankaranarayanan S,
Bellary S, et al. Higher Prevalence of Retinopathy in Diabetic Patients of South Asian
Ethnicity Compared With White Europeans in the Community A cross-sectional
study. Diabetes Care. 2009 Mar;32(3):410-5.

103. Blumenthal D. Part 1: Quality of care--what is it? N Engl J Med. 1996 Sep
19;335(12):891-4.

210



104. Evans DB, Edejer TT, Lauer J, Frenk J, Murray CJ. Measuring quality: from
the system to the provider. Int J Qual Health Care. 2001 Dec;13(6):439-46.

105. Institute of Medicine. MEDICARE. A Strategy for Quality Assurance. Volume
|. Lohr K, editor. Washington D.C.: NATIONAL ACADEMY PRESS; 1990.

106. Institute of Medicine. CROSSING THE QUALITY CHASM: A New Health
System for the 21st Century. Washington, D.C.. NATIONAL ACADEMY PRESS;
2001.

107. Department of Health. A first class service: Quality in the new NHS. London:
Department of Health(1997).

108. Donabedian A. The quality of care. How can it be assessed? JAMA. 1988
Sep 23-30;260(12):1743-8.

109. Leatherman S, Sutherland K. The Quest for Quality in the NHS: Refining the
reforms. London: The Nuffield Trust(2008).

110. Maxwell RJ. Dimensions of quality revisited: from thought to action. Qual
Health Care. 1992 Sep;1(3):171-7.

111.  Institute of Medicine. To Err is Human. Building a Safer Health System. kohn
L, Corrigan J, Donaldson M, editors. Washington, DC: National Academy Press;
1999.

112.  Cooper J. Current research on patient safety in the United States. Chicago:
National Patient Safety Foundation(2001).

113.  Whitehead M. The concepts and principles of equity and health. Int J Health
Serv. 1992;22(3):429-45.

114. Braveman P, Gruskin S. Defining equity in health. J Epidemiol Community
Health. 2003 Apr;57(4):254-8.

115.  Mooney GH. Equity in health care: confronting the confusion. Eff Health
Care. 1983 Dec;1(4):179-85.

116. Braveman P. Health disparities and health equity: concepts and
measurement. Annu Rev Public Health. 2006;27:167-94.

117.  Council of Europe. The development and implementation of quality
improvement systems (QIS) in health care. Strasbourg: Council of Europe; 1997.

118. Shaw C, Kalo I. A background for national quality policies in health systems.
Copenhagen: WHO Regional Office for Europe(2002).

211



119.  Brook RH, McGlynn EA, Shekelle PG. Defining and measuring quality of
care: a perspective from US researchers. Int J Qual Health Care. 2000
Aug;12(4):281-95.

120. Giuffrida A, Gravelle H, Roland M. Measuring quality of care with routine
data: avoiding confusion between performance indicators and health outcomes.
BMJ. 1999 Jul 10;319(7202):94-8.

121. Lilford RJ, Brown CA, Nicholl J. Use of process measures to monitor the
quality of clinical practice. BMJ. 2007 Sep 29;335(7621):648-50.

122.  Mant J, Hicks N. Detecting differences in quality of care: the sensitivity of
measures of process and outcome in treating acute myocardial infarction. BMJ.
1995 Sep 23;311(7008):793-6.

123.  Mant J. Process versus outcome indicators in the assessment of quality of
health care. Int J Qual Health Care. 2001 Dec;13(6):475-80.

124. Davies H. Measuring and reporting the quality of health care: issues and
evidence from the international research literature. Edinburgh: NHS Quality
Improvement Scotland (2005).

125. Lester H, Roland M. Performance measurement in primary care. In: Smith P,
Mossialos E, Papanicolas |, Leatherman S, editors. Performance Measurement for
Health System Improvement: Experiences, Challenges and Prospects. Cambridge:
Cambridge University Press; 2009.

126. Department of Health. National Service Framework for Diabetes. London:
Department of Health(2001).

127. National Institute for Health and Clinical Excellence. TYPE 2 DIABETES:
National clinical guideline for management in primary and secondary care (update).
London: Royal College of Physicians(2008).

128. Care Quality Commission. [cited 2011]; Available from:
http://www.cqgc.org.uk/.

129. Danaei G, Finucane MM, Lin JK, Singh GM, Paciorek CJ, Cowan MJ, et al.
National, regional, and global trends in systolic blood pressure since 1980:
systematic analysis of health examination surveys and epidemiological studies with
786 country-years and 5.4 million participants. Lancet. 2011 Feb 12;377(9765):568-
77.

130. Farzadfar F, Finucane MM, Danaei G, Pelizzari PM, Cowan MJ, Paciorek CJ,
et al. National, regional, and global trends in serum total cholesterol since 1980:

212



systematic analysis of health examination surveys and epidemiological studies with
321 country-years and 3.0 million participants. Lancet. 2011 Feb 12;377(9765):578-
86.

131.  Jha AK, Perlin JB, Kizer KW, Dudley RA. Effect of the transformation of the
Veterans Affairs Health Care System on the quality of care. N Engl J Med. 2003 May
29;348(22):2218-27.

132. Trivedi AN, Zaslavsky AM, Schneider EC, Ayanian JZ. Trends in the quality of
care and racial disparities in Medicare managed care. N Engl J Med. 2005 Aug
18;353(7):692-700.

133. Campbell SM, Roland MO, Middleton E, Reeves D. Improvements in quality
of clinical care in English general practice 1998-2003: longitudinal observational
study. BMJ. 2005 Nov 12;331(7525):1121.

134. Lusignan S, Sismanidis C, Carey IM, DeWilde S, Richards N, Cook DG.
Trends in the prevalence and management of diagnosed type 2 diabetes 1994-2001
in England and Wales. BMC Fam Pract. 2005 Mar 22;6(1):13.

135. Hippisley-Cox J, O'Hanlon S, Coupland C. Association of deprivation,
ethnicity, and sex with quality indicators for diabetes: population based survey of
53,000 patients in primary care. BMJ. 2004 Nov 27;329(7477):1267-9.

136. Nazroo JY, Falaschetti E, Pierce M, Primatesta P. Ethnic inequalities in
access to and outcomes of healthcare: analysis of the Health Survey for England. J
Epidemiol Community Health. 2009 Dec;63(12):1022-7.

137. Millett C, Saxena S, Ng A, Mainous A, 3rd, Majeed A. Socio-economic status,
ethnicity and diabetes management: an analysis of time trends using the health
survey for England. J Public Health (Oxf). 2007 Dec;29(4):413-9.

138. Mukhopadhyay B, Forouhi NG, Fisher BM, Kesson CM, Sattar N. A
comparison of glycaemic and metabolic control over time among South Asian and
European patients with Type 2 diabetes: results from follow-up in a routine diabetes
clinic. Diabet Med. 2006 Jan;23(1):94-8.

139.  McElduff P, Edwards R, Burns JA, Young RJ, Heller R, Long B, et al.
Comparison of processes and intermediate outcomes between South Asian and
European patients with diabetes in Blackburn, north-west England. Diabet Med.
2005 Sep;22(9):1226-33.

140. Robinson JC. Theory and practice in the design of physician payment
incentives. Milbank Q. 2001;79(2):149-77, lll.

213



141. Langenbrunner J, Orosz E, Kutzin J, Wiley M. Purchasing and paying
providers. In: Figueras J, Robinson R, Jakubowski E, editors. Purchasing to improve
health systems performance. England: Open University press; 2005.

142. Kutzin J. A descriptive framework for country-level analysis of health care
financing arrangements. Health Policy. 2001 Jun;56(3):171-204.

143. Langenbrunner J, Liu X. How to pay? Understanding and using incentives.
Washington, DC(2004).

144. Christianson JB, Leatherman S, Sutherland K. Paying for Quality:
Understanding and Assessing Physician Pay-for-Performance Initiatives. Princeton:
Robert Wood Johnson Foundation(2007).

145.  Majeed A, Bindman AB, Weiner JP. Use of risk adjustment in setting budgets
and measuring performance in primary care Il: advantages, disadvantages, and
practicalities. BMJ. 2001 Sep 15;323(7313):607-10.

146. Lave JR, Frank RG. Effect of the structure of hospital payment on length of
stay. Health Serv Res. 1990 Jun;25(2):327-47.

147. Langenbrunner J, Cashin C, O'Dougherty S. What, How, and Who: An
Introduction to Provider Payment Systems. In: Langenbrunner J, Cashin C,
O'Dougherty S, editors. Designing and implementing health care provider payment
systems. Washington, DC: The World Bank; 2009.

148. Gottret P, Schieber G. Health Financing Revisited: A Practioner's Guide.
Washinton DC: The World Bank; 2006.

149. McNamara P. Purchaser strategies to influence quality of care: from rhetoric
to global applications. Qual Saf Health Care. 2006 Jun;15(3):171-3.

150. Burgess S, Ratto M. The role of incentives in the public sector: Issues and
evidence. Oxf Rev Econ Policy. 2003 Sum;19(2):285-300.

151.  World Health Organization. The world health report 2000 - Health systems:
improving performance. Geneva: World Health Organization(2000).

152.  Institute of Medicine. Rewarding Provider Performance: Aligning Incentives
in Medicare. Washington, DC: National Academy Press; 2006.

153.  Pham HH, Ginsburg PB. Unhealthy trends: the future of physician services.
Health Aff (Millwood). 2007 Nov-Dec;26(6):1586-98.

154. Brook RH, McGlynn EA, Cleary PD. Quality of health care. Part 2: measuring
quality of care. N Engl J Med. 1996 Sep 26;335(13):966-70.

214



155.  McGlynn EA, Asch SM, Adams J, Keesey J, Hicks J, DeCristofaro A, et al.
The quality of health care delivered to adults in the United States. N Engl J Med.
2003 Jun 26;348(26):2635-45.

156. Seddon ME, Marshall MN, Campbell SM, Roland MO. Systematic review of
studies of quality of clinical care in general practice in the UK, Australia and New
Zealand. Qual Health Care. 2001 Sep;10(3):152-8.

157.  Aspinall MG, Hamermesh RG. Realizing the promise of personalized
medicine. Harv Bus Rev. 2007 Oct;85(10):108-17, 65.

158. Conrad DA, Christianson JB. Penetrating the "black box": financial incentives
for enhancing the quality of physician services. Med Care Res Rev. 2004 Sep;61(3
Suppl):37S-68S.

159. Epstein AM. Paying for performance in the United States and abroad. N Engl
J Med. 2006 Jul 27;355(4):406-8.

160. Roland M. Linking physicians' pay to the quality of care--a major experiment
in the United kingdom. N Engl J Med. 2004 Sep 30;351(14):1448-54.

161. Scott IA. Pay for performance in health care: strategic issues for Australian
experiments. Med J Aust. 2007 Jul 2;187(1):31-5.

162. Buetow S. Pay-for-performance in New Zealand primary health care. J Health
Organ Manag. 2008;22(1):36-47.

163. Pink GH, Brown AD, Studer ML, Reiter KL, Leatt P. Pay-for-performance in
publicly financed healthcare: some international experience and considerations for
Canada. Healthc Pap. 2006;6(4):8-26.

164. Greb S, Focke A, Hessel F, Wasem J. Financial incentives for disease
management programmes and integrated care in German social health insurance.
Health Policy. 2006 Oct;78(2-3):295-305.

165. Custers T, Arah OA, Klazinga NS. Is there a business case for quality in The
Netherlands? A critical analysis of the recent reforms of the health care system.
Health Policy. 2007 Jul;82(2):226-39.

166. Logie DE, Rowson M, Ndagije F. Innovations in Rwanda's health system:
looking to the future. Lancet. 2008 Jul 19;372(9634):256-61.

167. Petersen LA, Woodard LD, Urech T, Daw C, Sookanan S. Does pay-for-
performance improve the quality of health care? Ann Intern Med. 2006 Aug
15;145(4):265-72.

215



168. Armour BS, Pitts MM, Maclean R, Cangialose C, Kishel M, Imai H, et al. The
effect of explicit financial incentives on physician behavior. Arch Intern Med. 2001
May 28;161(10):1261-6.

169. Dudley RA, Frolich A, Robinowitz DL, Talavera JA, Broadhead P, Luft HS.
Strategies To Support Quality-based Purchasing: A Review of the Evidence.
Rockville: Agency for Healthcare Research and Quality (2004) Jul Contract No.: 04-
0057.

170. Rosenthal MB, Frank RG. What is the empirical basis for paying for quality in
health care? Med Care Res Rev. 2006 Apr;63(2):135-57.

171.  Fairbrother G, Hanson KL, Friedman S, Butts GC. The impact of physician
bonuses, enhanced fees, and feedback on childhood immunization coverage rates.
Am J Public Health. 1999 Feb;89(2):171-5.

172.  Grady KE, Lemkau JP, Lee NR, Caddell C. Enhancing mammography
referral in primary care. Prev Med. 1997 Nov-Dec;26(6):791-800.

173. Hillman AL, Ripley K, Goldfarb N, Weiner J, Nuamah [, Lusk E. The use of
physician financial incentives and feedback to improve pediatric preventive care in
Medicaid managed care. Pediatrics. 1999 Oct;104(4 Pt 1):931-5.

174.  Kouides RW, Bennett NM, Lewis B, Cappuccio JD, Barker WH, LaForce FM.
Performance-based physician reimbursement and influenza immunization rates in
the elderly. The Primary-Care Physicians of Monroe County. Am J Prev Med. 1998
Feb;14(2):89-95.

175.  Rosenthal MB, Landon BE, Normand SL, Frank RG, Epstein AM. Pay for
performance in commercial HMOs. N Engl J Med. 2006 Nov 2;355(18):1895-902.

176. Medvantage. 2010 National P4P Survey. 2011 [cited 21 Aug 2011];
Available from:
http://www.imshealth.com/deployedfiles/ims/Global/Content/Solutions/Healthcare %2
OAnalytics%20and%20Services/Payer%20Solutions/Survey Exec Sum.pdf

177. Centers for Medicare and Medicaid Services. Premier Hospital Quality
Incentive Demonstration. [cited 13 Feb 2011]; Available from:
http://www.cms.gov/HospitalQualitylnits/35 HospitalPremier.asp#TopOfPage

178. Lindenauer PK, Remus D, Roman S, Rothberg MB, Benjamin EM, Ma A, et al.
Public reporting and pay for performance in hospital quality improvement. N Engl J
Med. 2007 Feb 1;356(5):486-96.

216



179.  Glickman SW, Ou FS, DelLong ER, Roe MT, Lytle BL, Mulgund J, et al. Pay
for performance, quality of care, and outcomes in acute myocardial infarction.
Jama-Journal of the American Medical Association. 2007 Jun;297(21):2373-80.

180. Kautter J, Pope GC, Trisolini M, Grund S. Medicare physician group practice
demonstration design: quality and efficiency pay-for-performance. Health Care
Financ Rev. 2007 Fall;29(1):15-29.

181. Klein S. Medicare P4P Demo Pushes Physician Care for Chronically ill. The
commonwealth fund; 2006 [cited 13 Feb 2011]; Available from:
http://www.commonwealthfund.org/Content/Newsletters/Quality-
Matters/2006/September-October/lssue-of-the-Month-Medicare-P4P-Demo-Pushes-
Physician-Care-for-Chronically-Ill.aspx.

182. Boxall A. Should we expand the use of pay-for-performance in health care?
2009 [cited 11 Jul 2011]; Available from:
http://www.aph.gov.au/library/pubs/rp/2009-10/10rp12.htm# ftn17

183. Australian Goverment Medicare Australia. Practice Incentives Program.
2010 [cited 11 Jul 2011]; Available from:
http://www.medicareaustralia.gov.au/provider/incentives/pip/files/2709-4-diabetes-

incentive-guidelines.pdf

184. Scott A, Schurer S, Jensen P, Sivey P. The effects of financial incentives on
quality of care: the case of diabetes. York: University of York(2008) Contract No.:
HEDG working paper 08/15.

185. Cheng M. Pay for performance in Taiwan. Academy Health Annual
Research Meeting; Seattle, Washington 2006.

186. Lee TT, Cheng SH, Chen CC, Lai MS. A pay-for-performance program for
diabetes care in Taiwan: a preliminary assessment. Am J Manag Care. 2010
Jan;16(1):65-9.

187. Shekelle P. New contract for general practitioners. BMJ. 2003 Mar
1,326(7387):457-8.

188. Nicholson S, Pauly MV, Wu AY, Murray JF, Teutsch SM, Berger ML. Getting
real performance out of pay-for-performance. Milbank Q. 2008 Sep;86(3):435-57.

189. From the LMC Conference: GPs reject good practice allowance. Br Med J
(Clin Res Ed). 1986 Nov 22;293(6558):1384-6.

190. British Medical Association. Focus on QOF payments. 2011 [cited 10 Aug
2011]; Available from:

217



http://www.bma.org.uk/employmentandcontracts/independent contractors/quality o

utcomes framework/FocusQOF0207.isp

191.  NHS Employers. Changes to QOF 2009/10 (2010) [14 Feb 2011]; Available
from:
http://www.nhsemployers.org/PayAndContracts/GeneralMedicalServicesContract/Q
OF/Pages/ChangesToQOF200910.aspx

192. NHS Information center. National Quality and Outcomes Framework Statistics
for England 2004/05. 2005 [cited 23 Mar 2011]; Available from:
http://www.ic.nhs.uk/statistics-and-data-collections/audits-and-performance/the-

quality-and-outcomes-framework/the-quality-and-outcomes-framework-2004-05

193. Campbell S, Hannon K, Lester H. Exception reporting in the Quality and
Outcomes Framework: views of practice staff - a qualitative study. Br J Gen Pract.
2011 Apr;61(585):183-9.

194. Reeves D, Doran T, Valderas JM, Kontopantelis E, Trueman P, Sutton M, et
al. How to identify when a performance indicator has run its course. BMJ.
2010;340:c1717.

195. Doran T, Fullwood C, Reeves D, Gravelle H, Roland M. Exclusion of patients
from pay-for-performance targets by English physicians. N Engl J Med. 2008 Jul
17;359(3):274-84.

196. Dalton AR, Alshamsan R, Majeed A, Millett C. Exclusion of patients from
quality measurement of diabetes care in the UK pay-for-performance programme.
Diabet Med. 2011 May;28(5):525-31.

197. Vaghela P, Ashworth M, Schofield P, Gulliford MC. Population intermediate
outcomes of diabetes under pay-for-performance incentives in England from 2004
to 2008. Diabetes Care. 2009 Mar;32(3):427-9.

198. Tahrani AA, McCarthy M, Godson J, Taylor S, Slater H, Capps N, et al.
Diabetes care and the new GMS contract: the evidence for a whole county. Br J
Gen Pract. 2007 Jun;57(539):483-5.

199.  Gulliford MC, Ashworth M, Robotham D, Mohiddin A. Achievement of
metabolic targets for diabetes by English primary care practices under a new
system of incentives. Diabet Med. 2007 May;24(5):505-11.

200. Millett C, Gray J, Saxena S, Netuveli G, Majeed A. Impact of a pay-for-
performance incentive on support for smoking cessation and on smoking
prevalence among people with diabetes. CMAJ. 2007 Jun 5;176(12):1705-10.

218



201. Khunti K, Gadsby R, Millett C, Majeed A, Davies M. Quality of diabetes care
in the UK: comparison of published quality-of-care reports with results of the Quality
and Outcomes Framework for Diabetes. Diabet Med. 2007 Dec;24(12):1436-41.

202. Campbell S, Reeves D, Kontopantelis E, Middleton E, Sibbald B, Roland M.
Quality of primary care in England with the introduction of pay for performance. N
Engl J Med. 2007 Jul 12;357(2):181-90.

203. Campbell SM, Reeves D, Kontopantelis E, Sibbald B, Roland M. Effects of
pay for performance on the quality of primary care in England. N Engl J Med. 2009
Jul 23;361(4):368-78.

204. Calvert M, Shankar A, McManus RJ, Lester H, Freemantle N. Effect of the
quality and outcomes framework on diabetes care in the United Kingdom:
retrospective cohort study. BMJ. 2009;338:b1870.

205. Millett C, Car J, Eldred D, Khunti K, Mainous AG, 3rd, Majeed A. Diabetes
prevalence, process of care and outcomes in relation to practice size, caseload and
deprivation: national cross-sectional study in primary care. J R Soc Med. 2007
Jun;100(6):275-83.

206. Tahrani AA, McCarthy M, Godson J, Taylor S, Slater H, Capps N, et al.
Impact of practice size on delivery of diabetes care before and after the Quality and
Outcomes Framework implementation. Br J Gen Pract. 2008 Aug;58(553):576-9.

207. Bottle A, Millett C, Xie Y, Saxena S, Wachter RM, Majeed A. Quality of
primary care and hospital admissions for diabetes mellitus in England. J Ambul
Care Manage. 2008 Jul-Sep;31(3):226-38.

208. Downing A, Rudge G, Cheng Y, Tu YK, Keen J, Gilthorpe MS. Do the UK
government's new Quality and Outcomes Framework (QOF) scores adequately
measure primary care performance? A cross-sectional survey of routine healthcare
data. BMC Health Serv Res. 2007;7:166.

209. Dusheiko M, Doran T, Gravelle H, Fullwood C, Roland M. Does higher quality
of diabetes management in family practice reduce unplanned hospital admissions?
Health Serv Res. 2011 Feb;46(1 Pt 1):27-46.

210. Srirangalingam U, Sahathevan SK, Lasker SS, Chowdhury TA. Changing
pattern of referral to a diabetes clinic following implementation of the new UK GP
contract. Br J Gen Pract. 2006 Aug;56(529):624-6.

211.  Norton EC. Incentive regulation of nursing homes. J Health Econ. 1992
Aug;11(2):105-28.

219



212.  Emmert M, Eijkenaar F, Kemter H, Esslinger AS, Schoffski O. Economic
evaluation of pay-for-performance in health care: a systematic review. Eur J Health
Econ. 2011 Jun 10.

213. Martin S, Smith PC, Dusheiko M, Gravelle H, Rice N. Do quality
improvements in primary care reduce secondary care costs? London: The Health
Foundation (2011).

214. Salisbury C, Goodall S, Montgomery AA, Pickin DM, Edwards S, Sampson F,
et al. Does Advanced Access improve access to primary health care? Questionnaire
survey of patients. Br J Gen Pract. 2007 Aug;57(541):615-21.

215. Steel N, Maisey S, Clark A, Fleetcroft R, Howe A. Quality of clinical primary
care and targeted incentive payments: an observational study. Br J Gen Pract. 2007
Jun;57(539):449-54.

216. McDonald R, Harrison S, Checkland K, Campbell SM, Roland M. Impact of
financial incentives on clinical autonomy and internal motivation in primary care:
ethnographic study. BMJ. 2007 Jun 30;334(7608):1357.

217. Maisey S, Steel N, Marsh R, Gillam S, Fleetcroft R, Howe A. Effects of
payment for performance in primary care: qualitative interview study. J Health Serv
Res Policy. 2008 Jul;13(3):133-9.

218. Bierman AS, Clark JP. Performance measurement and equity. BMJ. 2007 Jun
30;334(7608):1333-4.

219. Casalino LP, Elster A, Eisenberg A, Lewis E, Montgomery J, Ramos D. Will
pay-for-performance and quality reporting affect health care disparities? Health Aff
(Millwood). 2007 May-Jun;26(3):w405-14.

220. Hong CS, Atlas SJ, Chang Y, Subramanian SV, Ashburner JM, Barry MJ, et
al. Relationship between patient panel characteristics and primary care physician
clinical performance rankings. JAMA. 2010 Sep 8;304(10):1107-13.

221.  Chen TT, Chung KP, Lin IC, Lai MS. The unintended consequence of
diabetes mellitus pay-for-performance (P4P) program in Taiwan: are patients with
more comorbidities or more severe conditions likely to be excluded from the P4P
program? Health Serv Res. 2011 Feb;46(1 Pt 1):47-60.

222. ShenY. Selection incentives in a performance-based contracting system.
Health Serv Res. 2003 Apr;38(2):535-52.

223.  Smith PC, York N. Quality incentives: the case of U.K. general practitioners.
Health Aff (Millwood). 2004 May-Jun;23(3):112-8.

220



224. Gray J, Millett C, O'Sullivan C, Omar RZ, Majeed A. Association of age, sex
and deprivation with quality indicators for diabetes: population-based cross
sectional survey in primary care. J R Soc Med. 2006 Nov;99(11):576-81.

225.  British Medical Association. BMA Parliamentary Briefing: Improving quality.
2007 [cited 20 Feb 2011]; Available from:
http://www.bma.org.uk/healthcare policy/nhs system reform/manifestobriefingqualit

y.isp#7.ThefiguresforCHDandHypert

226. Department of Health. The NHS Improvement Plan : Putting people at the
heart of public services. London: Department of Health(2004).

227. Lester H. The UK quality and outcomes framework. BMJ. 2008;337:a2095.

228. Tinetti ME, Bogardus ST, Jr., Agostini JV. Potential pitfalls of disease-specific
guidelines for patients with multiple conditions. N Engl J Med. 2004 Dec
30;351(27):2870-4.

229. De Maeseneer J, Willems S, De Sutter A, Van de Geuchte |, Billings M.
Primary health care as a strategy for achieving equitable care: a literature review
commissioned by the Health Systems Knowledge Network. Geneva: World Health
Organization(2007).

230. Strategic Review of Health Inequalities in England post-2010. Fairy Society,
Healthy Lives. London: The Marmot Review (2010).

231.  World Health Organization. Closing the Gap in a Generation: Health Equity
through Action on the Social Determinants of Health. Final Report of the Commission
on Social Determinants of Health. Geneva: World Health Organization(2008).

232. Chien AT, Chin MH, Davis AM, Casalino LP. Pay for performance, public
reporting, and racial disparities in health care: how are programs being designed?
Med Care Res Rev. 2007 Oct;64(5 Suppl):283S5-304S.

233.  Millett C, Gray J, Saxena S, Netuveli G, Khunti K, Majeed A. Ethnic
disparities in diabetes management and pay-for-performance in the UK: the
Wandsworth Prospective Diabetes Study. PLoS Med. 2007 Jun;4(6):e191.

234. Millett C, Netuveli G, Saxena S, Majeed A. Impact of pay for performance on
ethnic disparities in intermediate outcomes for diabetes: a longitudinal study.
Diabetes Care. 2009 Mar;32(3):404-9.

235. Ho K, Moy E, Clancy CM. Can incentives to improve quality reduce
disparities? Health Serv Res. 2010 Feb;45(1):1-5.

221



236. Lanting LC, Joung IM, Mackenbach JP, Lamberts SW, Bootsma AH. Ethnic
differences in mortality, end-stage complications, and quality of care among
diabetic patients: a review. Diabetes Care. 2005 Sep;28(9):2280-8.

237. Oldroyd J, Banerjee M, Heald A, Cruickshank K. Diabetes and ethnic
minorities. Postgrad Med J. 2005 Aug;81(958):486-90.

238. Higashi T, Wenger NS, Adams JL, Fung C, Roland M, McGlynn EA, et al.
Relationship between number of medical conditions and quality of care. N Engl J
Med. 2007 Jun 14;356(24):2496-504.

239. Millett C, Gray J, Bottle A, Majeed A. Ethnic disparities in blood pressure
management in patients with hypertension after the introduction of pay for
performance. Ann Fam Med. 2008 Nov-Dec;6(6):490-6.

240. Department of Health. Tackling health inequalities: A Programme for Action.
London(2003).

241. Institute of Medicine. Unequal Treatment: Confronting Racial and Ethnic
Disparities in Health Care. Washinton, DC: Naitonal Academy Press; 2002.

242. Downs SH, Black N. The feasibility of creating a checklist for the assessment
of the methodological quality both of randomised and non-randomised studies of
health care interventions. J Epidemiol Community Health. 1998 Jun;52(6):377-84.

243. Ashworth M, Seed P, Armstrong D, Durbaba S, Jones R. The relationship
between social deprivation and the quality of primary care: a national survey using
indicators from the UK Quality and Outcomes Framework. Br J Gen Pract. 2007
Jun;57(539):441-8.

244.  Ashworth M, Medina J, Morgan M. Effect of social deprivation on blood
pressure monitoring and control in England: a survey of data from the quality and
outcomes framework. BMJ. 2008;337:a2030.

245. Ashworth M, Armstrong D. The relationship between general practice
characteristics and quality of care: a national survey of quality indicators used in the
UK Quality and Outcomes Framework, 2004-5. BMC Fam Pract. 2006;7:68.

246. Ashworth M, Lloyd D, Smith RS, Wagner A, Rowlands G. Social deprivation
and statin prescribing: a cross-sectional analysis using data from the new UK
general practitioner 'Quality and Outcomes Framework'. J Public Health (Oxf). 2007
Mar;29(1):40-7.

247. Baker D, Middleton E. Cervical screening and health inequality in England in
the 1990s. J Epidemiol Community Health. 2003 Jun;57(6):417-23.

222



248. Doran T, Fullwood C, Gravelle H, Reeves D, Kontopantelis E, Hiroeh U, et al.
Pay-for-performance programs in family practices in the United Kingdom. N Engl J
Med. 2006 Jul 27;355(4):375-84.

249. Doran T, Fullwood C, Kontopantelis E, Reeves D. Effect of financial
incentives on inequalities in the delivery of primary clinical care in England: analysis
of clinical activity indicators for the quality and outcomes framework. Lancet. 2008
Aug 30;372(9640):728-36.

250. MclLean G, Sutton M, Guthrie B. Deprivation and quality of primary care
services: evidence for persistence of the inverse care law from the UK Quality and
Outcomes Framework. J Epidemiol Community Health. 2006 Nov;60(11):917-22.

251. Saxena S, Car J, Eldred D, Soljak M, Majeed A. Practice size, caseload,
deprivation and quality of care of patients with coronary heart disease, hypertension
and stroke in primary care: national cross-sectional study. BMC Health Serv Res.
2007;7:96.

252.  Sigfrid LA, Turner C, Crook D, Ray S. Using the UK primary care Quality and
Outcomes Framework to audit health care equity: preliminary data on diabetes
management. J Public Health (Oxf). 2006 Sep;28(3):221-5.

253. Strong M, Maheswaran R, Radford J. Socioeconomic deprivation, coronary
heart disease prevalence and quality of care: a practice-level analysis in Rotherham
using data from the new UK general practitioner Quality and Outcomes Framework.
J Public Health (Oxf). 2006 Mar;28(1):39-42.

254. Sutton M, McLean G. Determinants of primary medical care quality
measured under the new UK contract: cross sectional study. BMJ. 2006 Feb
18;332(7538):389-90.

255.  Wright J, Martin D, Cockings S, Polack C. Overall quality of outcomes
framework scores lower in practices in deprived areas. Br J Gen Pract. 2006
Apr;56(525):277-9.

256. McGovern MP, Boroujerdi MA, Taylor MW, Williams DJ, Hannaford PC,
Lefevre KE, et al. The effect of the UK incentive-based contract on the management
of patients with coronary heart disease in primary care. Fam Pract. 2008
Feb;25(1):33-9.

257. Simpson CR, Hannaford PC, Lefevre K, Williams D. Effect of the UK
incentive-based contract on the management of patients with stroke in primary care.
Stroke. 2006 Sep;37(9):2354-60.

223



258. Gray J, Millett C, Saxena S, Netuveli G, Khunti K, Majeed A. Ethnicity and
quality of diabetes care in a health system with universal coverage: population-
based cross-sectional survey in primary care. J Gen Intern Med. 2007
Sep;22(9):1317-20.

259. Hamilton FL, Bottle A, Vamos EP, Curcin V, Anthea, Molokhia M, et al. Impact
of a pay-for-performance incentive scheme on age, sex, and socioeconomic
disparities in diabetes management in UK primary care. J Ambul Care Manage.
2010 Oct-Dec;33(4):336-49.

260. Millett C, Gray J, Wall M, Majeed A. Ethnic disparities in coronary heart
disease management and pay for performance in the UK. J Gen Intern Med. 2009
Jan;24(1):8-13.

261. Karve AM, Ou FS, Lytle BL, Peterson ED. Potential unintended financial
consequences of pay-for-performance on the quality of care for minority patients.
Am Heart J. 2008 Mar;155(3):571-6.

262. Jha AK, Orav EJ, Epstein AM. The effect of financial incentives on hospitals
that serve poor patients. Ann Intern Med. 2010 Sep 7;153(5):299-306.

263. DesRoches CM, Campbell EG, Rao SR, Donelan K, Ferris TG, Jha A, et al.
Electronic health records in ambulatory care--a national survey of physicians. N Engl
J Med. 2008 Jul 3;359(1):50-60.

264. Jha AK, DesRoches CM, Campbell EG, Donelan K, Rao SR, Ferris TG, et al.
Use of electronic health records in U.S. hospitals. N Engl J Med. 2009 Apr
16;360(16):1628-38.

265. Gray J, Orr D, Majeed A. Use of Read codes in diabetes management in a
south London primary care group: implications for establishing disease registers.
BMJ. 2003 May 24;326(7399):1130.

266. National Health Services Information Authority. Data Set Change Notice
21/2000 CDS, HES and Workforce:Ethnic Data and DSCN. 2000 [cited 26 Apr
2011]; Available from: http://www.isb.nhs.uk/documents/dscn/dscn2000/212000.pdf

267. Kumarapeli P, Stepaniuk R, de Lusignan S, Williams R, Rowlands G. Ethnicity
recording in general practice computer systems. J Public Health (Oxf). 2006
Sep;28(3):283-7.

268. The information center. The National Diabetes Audit 2005-06. 2007 [cited 24
Apr 2011]; Available from:

http://www.ic.nhs.uk/webfiles/Services/NCASP/audits %20and%20reports/19040507
%201C%20Diabetes-MainReport.FV.pdf

224



269. QRESEARCH and The Health and Social Care Information Centre. A
summary of public health indicators using electronic data from primary care: The
NHS Information Centre(2008).

270. Department of Communities and Local Government: Indices of Deprivation
2007. [cited 12 Dec 2010]; Available from:
http://webarchive.nationalarchives.gov.uk/+/communities.gov.uk/communities/neigh

bourhoodrenewal/deprivation/deprivation07/

271.  Eccles M, Grimshaw J, Campbell M, Ramsay C. Research designs for
studies evaluating the effectiveness of change and improvement strategies. Qual
Saf Health Care. 2003 Feb;12(1):47-52.

272.  Wagner AK, Soumerai SB, Zhang F, Ross-Degnan D. Segmented regression
analysis of interrupted time series studies in medication use research. J Clin Pharm
Ther. 2002 Aug;27(4):299-309.

273. Rape-Hesketh S, Skrondal A. Multilevel and Longitudinal Modeling Using
Stata. Texas: Stata Press; 2008.

274. Heckman JJ. SAMPLE SELECTION BIAS AS A SPECIFICATION ERROR.
Econometrica. 1979;47(1):153-61.

275.  Werner RM, Asch DA, Polsky D. Racial profiling: the unintended
consequences of coronary artery bypass graft report cards. Circulation. 2005 Mar
15;111(10):1257-63.

276. Vamos E. P., Pape Utz, Bottle A, Hamilton FL, Curcin V, Ng A, et al.
Association of practice size and pay-for-performance incentives with quality of
diabetes management in primary care CMAJ. 2011 (in press).

277. Serumaga B, Ross-Degnan D, Avery AJ, Elliott RA, Majumdar SR, Zhang F,
et al. Effect of pay for performance on the management and outcomes of
hypertension in the United Kingdom: interrupted time series study. BMJ.
2011;342:d108.

278. Laverty AA, Bottle A, Majeed A, Millett C. Blood pressure monitoring and
control by cardiovascular disease status in UK primary care: 10 year retrospective
cohort study 1998-2007. J Public Health (Oxf). 2010 Oct 12.

279. Simon C, Morton A. Getting the most out of the QOF. In: Gillam S,
Siriwardena A, editors. The quality and outcome framework. Oxford: Radcliffe
publishing; 2011.

225



280. Petersen LA, Woodard LD, Henderson LM, Urech TH, Pietz K. Will
hypertension performance measures used for pay-for-performance programs
penalize those who care for medically complex patients? Circulation. 2009 Jun
16;119(23):2978-85.

281. Shaya FT, Yan X, Lin PJ, Simoni-Wastila L, Bron M, Baran R, et al. US trends
in glycemic control, treatment, and comorbidity burden in patients with diabetes. J
Clin Hypertens (Greenwich). 2010 Oct;12(10):826-32.

282. McWilliams JM, Meara E, Zaslavsky AM, Ayanian JZ. Differences in control of
cardiovascular disease and diabetes by race, ethnicity, and education: U.S. trends
from 1999 to 2006 and effects of medicare coverage. Ann Intern Med. 2009 Apr
21;150(8):505-15.

283. Axon RN, Gebregziabher M, Echols C, Msph GG, Egede LE. Racial and
Ethnic Differences in Longitudinal Blood Pressure Control in Veterans with Type 2
Diabetes Mellitus. J Gen Intern Med. 2011 Jun 14.

284. Kirk JK, Passmore LV, Bell RA, Narayan KM, D'Agostino RB, Jr., Arcury TA,
et al. Disparities in A1C levels between Hispanic and non-Hispanic white adults with
diabetes: a meta-analysis. Diabetes Care. 2008 Feb;31(2):240-6.

285. Tran AT, Diep LM, Cooper JG, Claudi T, Straand J, Birkeland K, et al. Quality
of care for patients with type 2 diabetes in general practice according to patients'
ethnic background: a cross-sectional study from Oslo, Norway. BMC Health Serv
Res. 2010;10:145.

286. Verma A, Birger R, Bhatt H, Murray J, Millett C, Saxena S, et al. Ethnic
disparities in diabetes management: a 10-year population-based repeated cross-
sectional study in UK primary care. J Public Health (Oxf). 2010 Jun;32(2):250-8.

287. Peyrot M, Rubin RR, Khunti K. Addressing barriers to initiation of insulin in
patients with type 2 diabetes. Prim Care Diabetes. 2010 Apr;4 Suppl 1:511-8.

288. Biglan A, Ary D, Wagenaar AC. The value of interrupted time-series
experiments for community intervention research. Prev Sci. 2000 Mar;1(1):31-49.

289. Bhopal R, Unwin N, White M, Yallop J, Walker L, Alberti KG, et al.
Heterogeneity of coronary heart disease risk factors in Indian, Pakistani,
Bangladeshi, and European origin populations: cross sectional study. BMJ. 1999 Jul
24;319(7204):215-20.

290. Strong M, Maheswaran R, Pearson T. A comparison of methods for
calculating general practice level socioeconomic deprivation. Int J Health Geogr.
2006;5:29.

226



291.  Wong MD, Shapiro MF, Boscardin WJ, Ettner SL. Contribution of major
diseases to disparities in mortality. N Engl J Med. 2002 Nov 14;347(20):1585-92.

292. Lester H, Schmittdiel J, Selby J, Fireman B, Campbell S, Lee J, et al. The
impact of removing financial incentives from clinical quality indicators: longitudinal
analysis of four Kaiser Permanente indicators. BMJ. 2010;340:c1898.

293.  O'Connor PJ, Sperl-Hillen JM, Rush WA, Johnson PE, Amundson GH, Asche
SE, et al. Impact of electronic health record clinical decision support on diabetes
care: a randomized trial. Ann Fam Med. 2011 Jan-Feb;9(1):12-21.

294. Gillam S, Siriwardena A. The quality and outcomes framework: triumph of
technical rationality, challenge for individual care? In: Gillam S, Siriwardena A,
editors. The Quality and Outcomes Framework QOF — transforming general practice.
Oxford: Radcliffe; 2011.

295. Massachusetts Medicaid Disparities Policy Roundtable. Pay-for-Performance
to Reduce Racial and Ethnic Disparities in Health Care in the Massachusetts
Medicaid Program. Boston, MA. 2007 [cited 07 May 2011]; Available from:
http://www.massmedicaid.org/~/media/MMPI|/Files/Pay%20for%20Performance %20t
0%20Reduce%20Racial%20and%20Ethnic%20Disparities.pdf

296. Blustein J, Weissman JS, Ryan AM, Doran T, Hasnain-Wynia R. Analysis
raises questions on whether pay-for-performance in medicaid can efficiently reduce
racial and ethnic disparities. Health Aff (Millwood). 2011 Jun;30(6):1165-75.

297. KaiJ, Beavan J, Faull C, Dodson L, Gill P, Beighton A. Professional
uncertainty and disempowerment responding to ethnic diversity in health care: a
qualitative study. PLoS Med. 2007 Nov 13;4(11):e323.

298. Millett C, Majeed A, Huckvale C, Car J. Going local: devolving national pay
for performance programmes. BMJ. 2011;342:¢7085.

299. Dauvis K, Schoen C, Schoenbaum S, Doty M, Holmgren A, Kriss J, et al.
Mirror, Mirror on the Wall: An International Update on the Comparative Performance
of American Health Care. The Commonwealth Fund. 2007.

300. Marshall M, Bibby J. Supporting patients to make the best decisions. BMJ.
2011;342:d2117.

301. Kerr EA, Smith DM, Hogan MM, Hofer TP, Krein SL, Bermann M, et al.
Building a better quality measure: are some patients with ‘poor quality' actually
getting good care? Med Care. 2003 Oct;41(10):1173-82.

227



302. Rodondi N, Peng T, Karter AJ, Bauer DC, Vittinghoff E, Tang S, et al. Therapy
modifications in response to poorly controlled hypertension, dyslipidemia, and
diabetes mellitus. Ann Intern Med. 2006 Apr 4;144(7):475-84.

303. Campbell SM, Kontopantelis E, Hannon K, Burke M, Barber A, Lester HE.
Framework and indicator testing protocol for developing and piloting quality
indicators for the UK Quality and Outcomes Framework. BMC Fam Pract. 2011 Aug
10;12(1):85.

304. Department of Health. High quality care for all: NHS Next Stage Review. Final
report. London: Department of Health (2008).

305. Dixon S, Khachatryan A, Wallace A, Peckham S, Boyce T, Gillam S. The
Quality and Outcomes Framework: does it reduce health inequalities? London: NIHR
Service Delivery and Organisation programme(2011).

306. Wilkie P. Does the patient always benefit? In: Gillam S, Siriwardena A,
editors. The Quality and Outcomes Framework QOF- transforming general practice.
Oxford: Radcliffe; 2011.

228



Appendix 1 Publication and presentation outputs from this
work

Publication in peer reviewed journals:

Alshamsan R, Lee J, Netuveli G, Majeed A, Millett C. Pay for performance and
ethnic disparities in diabetes care over time: interrupted time series analysis.
Annals of Family Medicine. (In press 2011).

Alshamsan R, Majeed A, Vamos EP, Khunti K, Curcin V, Rawaf S, Millett C.
Ethnic diffrences in diabetes management in patients with and without comorbid
medical conditions: a cross-sectional study. Diabetes Care. 2011 Mar; 34(3):
655-7.

Alshamsan R, Majeed A, Ashworth M, Car J, Millett C. Impact of pay for
performance on inequalities in health care: systematic review. Journal of Health
Services Research & Policy. 2010 Jul; 15(3): 178-84.

Alshamsan R, Millett C, Majeed A, Khunti K. has pay for performance improved
the management of diabetes in the UK? Primary Care Diabetes. 2010 Jul; 15(3):
178-84.

Dalton AR, Alshamsan R, Majeed A, Millett C. Exclusion of patients from quality
measurement of diabetes care in the UK pay for performance programme.
Diabetic Medicine. 2011 May; 28(5): 525-31.

Presentation in Conferences:

Alshamsan R; Majeed A; Curcin V; Khunti K; Millett C. Ethnic disparities in
management of intermediate outcome indicators among diabetes patients with
and without comorbidities. The Society for Academic Primary Care - Annual
meeting, Jul 2010.

Alshamsan R; Majeed A; Ashworth M; Car J; Millett C. Impact of pay for

performance on inequalities. The Society for Academic Primary Care - Annual
meeting, Jul 2009.

229



Appendix 2 Summary of systematic review studies

A. Studies without pre-intervention data

First Author,

Study Design

Year Target population Disease/indicator I:_)nspar!ty Key analysis and findings Stusly*
Data level dimension quality’
(reference)
Multivariate regression.
Serial cross sectional study
for 2004-5 & 2005-06 after The first year difference in total QOF scores between most and
. . . ) . o ~
Ashworth, M., QOF |ntroduct|on.l _ Multiple indicators for 10 _ . least dlepnved practices was 6{1.5 points (95% Cl = 57.6 to
2007 (241) n=8264 GP practices in clinical conditions Socioeconomic 71.3), in the second year this difference decreased to 30.4 2+
England. (95% Cl = 26.4 to 34.4).
Practice level data.
Practices located in the highest deprivation quintile were less
likely to achieve a threshold of 1040 QOF points (OR: 0.47).
Serial cross sectional study Multivariate analysis of differences of proportion of patient with
for 2004-05 & 2005-06 & o
o up to date blood pressure monitoring in the least and most
2006-07 after QOF Blood pressure monitoring & .
Ashworth, M., | . ) . . ) , deprived areas.
2008 (242) introduction. control for five chronic Socioeconomic 2+
n=8192 GP practices in conditions . . "
England By the third year deprivation had a weak positive effect on

Practice level data.

blood pressure monitoring (p<0.001).
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Cross sectional survey for
2004-05 after QOF

Multivariate analysis of QOF scores, deprivation and various

Ashworth, M., | Introduction. Multiple indicators for 10 . . confounders.
2006 (243) n=8480 GP practices in clinical conditions Socioeconomic 1+
England. Social deprivation was inversely related to total QOF scores (P
Practice level data. < 0.001).
Multivariate analysis of statin prescribing and nine predictor
variables using forward stepwise selection.
Cross sectional survey for
2004-05 after QOF Higher volume of statin prescribing was associated with
Ashworth, M., introduction. . . . - Age,.g_ender, deprivation (p<0.001).
2007 (244) n=8430 GP practices in Statin prescribing ethnicity and 1+
England Socioeconomic Practices with a higher proportion of patients aged >75 years
Practice level data. prescribed less statins (p<0.001).
Practices with Proportion of patients from an Afro-Caribbean or
south Asians ethnic group prescribed less statins (p<0.001).
Ratio of the mean value of target achievement for the deprived
Serial cross sectional study group to the affluent group was calculated.
from 1991 to 1999 after t test to test for the significance of differences between the two
the 1990 GP contract.
Baker, D., n=60 District Health Cervical screenin Socioeconomic groups. 2+
2003 (245) - 9 Disparity ratio decreased over the nine years from 0.46 in 1991

Authority.
Practice Level data.

t0 0.77 in 1999.

Mean rate of change for the affluent group was 1.27% per year
and 4.04% for the deprived group (t=6.1, p<0.001).
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Cross sectional survey for
2004-05 after QOF

Multiple linear regressions for the association of area, patient

introduction. R and practice with overall reported achievements.
Doran, T., . ) Multiple indicators for 10 ) .
n=8105 GP practices in . " Socioeconomic 1+
2006 (246) clinical conditions . T . e
England. Practices with high proportion of population living in income
Practice level data. deprived household had lower achievements (p<0.01).
Logistic regression to calculate the odds of a practice from
each deprivation quintile being in the top and bottom
. o . . .
Serial cross sectional study performing 5% of practices in regards to achievements.
for 2004-05 & 2005-06 & Multiple linear regressions to analyze the association of practice
2006-07 after QOF. 48 clinical activity indicators P €9 } nalyze ! b
Doran, T., ) ) . . ) , level characteristics with practice achievements, exclusion of
N=7637 GP practices in covering 11 chronic Socioeconomic ; . 2+
2008 (247) L patients and changes in outcome.
England. conditions
Practice level data. The gap between deprived and affluent areas in mean
achievement narrowed from 4% in the first year to 0.8% in the
third year. Deprivation was no longer associated with
achievements (p=0.062).
Serial cross sectional Multivariate regression to analyze the association of HbA1c
survey for 2004-05 after target with practice and population characteristic.
. QOF introduction. . .
Gulliford, M., _ o Three intermediate outcome . , o Co . .
2007 (197) N=8484 GP practices in indicators for Diabetes Socioeconomic Practice in located in highest deprivation tertile had lower 1+

England, n=26 GP
practices south London
Practice level data.

proportion of patients achieving HbA1C target (57.1%)
compared to practices located in the lowest deprivation tertile
(60.2%) p<0.001.
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Cross sectional survey for
2004-05 after QOF

33 clinical indicators for

Linear regression analysis to estimate the trend across
deprivation for paid and delivered quality.

Molean, G., introduction. CHD, Stroke, Hypertension Socioeconomic 1+
2006 (248) n=1024 GP practices in ¢ TP ' For 17 out of 33 indicators delivered quality falls with increased
Diabetes and COPD o

Scotland deprivation (p<0.05).

Practice level data.

Cross sectional survey for . , . .

5004-05 after QOF ggn:isggs;rr; aosf achievement between practices in affluent and
Millett, C., introduction. 17 process & intermediate Socioeconomic P ' 1t
2007 (203) n=8970 GP practices in indicators for Diabetes , . .

In general, practices in deprived areas performed worse than
England & Scotland e
) practices in affluent areas.

Practice level data.

Cross sectional survey for Comparison of achievement between practices in affluent and

2004-05 after QOF deprived areas using Kruskal-Wallis test
SaxenaS., | introduction. 26 indicators for CHD, . . P 9 :
2007 (249) n=8970 GP practices in Hypertension and Stroke Socioeconomic . ) . T+

Affluent practices had better achievements in some of the QOF
England & Scotland
) scores (p<0.0001).

Practice level data.

Cross sectional survey for Spearman’s correlationcoefficients to calculate the correlation

2004-05 after QOF . : ) L

) ) ) ) between exception reporting, achievements and deprivation.

_y introduction. Exception reporting and

Sigfrid, L., n=49 GP practices in achievement for 15 indicators Socioeconomic 1+
2006 (250) . P Correlation between exception reporting and deprivation for 10

Brighton and Hove,
England.
Practice level data.

for Diabetes

indicators but no correlation seen for achievements indicators
(p<0.05).
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Cross sectional survey for
2004-05 after QOF

Spearman rank correlation coefficients for achievements
against deprivation.

Strong, M., introduction. 11 process and outcome Socioeconomic 1t
2006 (251) n=38 GP practices in indicators for CHD o " - ) o
. Only one indicator showed positive association with deprivation:
South Yorkshire, England . ,
) recording of smoking status (r=0.34, p=0.04).
Practice level data
Cross sectional survey for L , . . .
Multivariate analysis using forward stepwise selection.

2004-05 after QOF o
Sutton, M., . . Multiple indicators for 10 . .

introduction. n=60 GP - " Socioeconomic . " . . . 1+
2006 (252) : . clinical conditions Deprivation was positively associated with achievements

practices in Scotland.

. (P=0.038.).

Practice level data.

Cross sectional survey for Multivariate regression of overall QOF points in relation to
Wright, J., 2004-05 after QOF Overall quality points . . deprivation.

introduction. N=8569 GP . Socioeconomic 1+
2006 (253) . . achieved . . _ .

practices in England. Negative association between deprivation and achievements

Practice level data. (p<0.001).

Adjusted odds ratio and 95% Cl interval were calculated for
Cross sectional survey for each ethnic group and compared to a reference group.
2005-06
Gray, J., 2007 n=32 GP practices in south 1.3 process and (_)utcome Ethnicity Black and south Asians were less likely to achieve all three 1+
(256) indicators for Diabetes

west London, England.
Patient level data

intermediate outcomes AOR: 0.76 (95% CI 0.67-0.87) for the
black group and AOR: 0.76 (95% CI 0.59-0.98) for the south
Asians group.
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Cross sectional survey for
2006-07 Medicare P4P

Multiple logistic regression to calculate adjusted odds ratio of
ranking in accordance to performance of hospitals treating
>20% African American relative to hospital treating <20%
African American.

Hospital with >20% African American were more likely to be

Karveégé 2008 n=3449 Hospitals in USA. AMI, CAP & HF/process Ethnicity ranked in the lowest quintile of performance. AOR for AMI and 1+
(259) Hospital level data. measures CAP were 1.8 (95% Cl 1.4-2.4) and 2.3 (95% Cl 1.8-2.9)
respectively.
For HF hospitals with>20% African American were as likely as
hospital with >20% African American to be ranked in the
highest or lowest quintile.
Measure the association between the disproportionate-share
index (a marker for caring for poor people) and change in
performance while controlling for various hospital
characteristics.
In the P4P group higher disproportionate-share index was
Cross sectional study for associated with improved performance for AMI (0.6%, 95% CI
baseline year (2003) and 0.2-1.1), pneumonia (1.2%, 95% Cl: 0.5-1.8), but not CHF
Jha A. 2010 three years after P4P in AMI, _CHF & (0.3%, 95% CI: -0.3-1.0).
' (26’0) 2006-07 Pneumonia/process SES 3+
n=251 P4P hospital measures In the control group higher disproportionate-share index was

compared with n=3017 as
control

associated with improved performance only for pneumonia
(0.3%, 95% CI: 0.1-0.5).

Interaction term was used to determine if the association
between the index and change in performance varied between
the two groups. It was negative and significant for AMI (-0.6,

p=0.045) and pneumonia (-0.9, p=0.009) but not for CHF (-0.2,

p=0.65).
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B. Studies with pre-intervention data

Serial cross sectional study
before (March 2004) & after
(March 2005).

n=310 GP practices in
Scotland.

Chi-square test for the difference between groups.

Multiple logistic regressions to determine odds ratio and 95%
Cl for the achievements of quality indicators with relation to
age, gender and deprivation.

Mgggg/e(;r; 4'\)/|" 58406 patients included R %rgizif;:?grogacgme As%%i§§£:f;ni?cd Overall increase in recording of all indicators (p<0.05). 2+
before QOF.
75495 patients included Post QOF, women were less likely than men to be recorded in
after QOF. 9 indicators. Older patient were less likely than the young to
Patient level data. have a recording in 7 indicators and the most deprived patients
were less likely to be recorded in 4 indicators.
McNemar test to test for the differences between the two
measurement points.
T Multiple logistic regression specifying for the clustering of
b%?}%'%%?:égﬁ;vggs?gore patients within practices to analyze the association of the
after (November 2005- achievements with age, sex, ethnic background and deprivation
group.
. January 2006)‘. . Recording of smoking status Age, gender,
Millett, C., n=32 GP practices in south . . e , , ,
2007 (198) west London, England. and smoking cessation ethnicity and Increase of the proportion of patient offered the advice from 2+

4284 patients included
before & after QOF.
Patient Level Data.

advice for Diabetes

socioeconomic

48% 10 83.5% (p<0.001), the variation in the provision of
smoking advice was attenuated in 2005.

Smoking prevalence decreased from 20% to 16.2% (p<0.001),
these reductions were largely equitable between the different
groups.
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Serial cross sectional study
before (March 2004) & after
(March 2005).

n=310 GP practices in
Scotland.

Chi-square test for the difference between groups.
Multivariate logistic regressions to determine odds ratio and
95% Cl for the achievements of quality indicators with relation
to age, gender and deprivations.

Simpson, C., . . 10 process and outcome Age, gender, and
21901 patients included . . . . 2+
2006 (255) before QOF indicators for Stroke socioeconomic Increases were larger for affluent and older patient. Women
32401 patie.nts included in were less likely than men to have a smoking status recorded
after QOF (AOR: 0.87; 95% CI 0.81-0.95) or receive antiplatelet or
. . ) aro i
Patient level data. anticoagulant therapy (AOR: 0.93; 95% CI 0.86-0.99).
McNemar test to test for the differences between the two
measurement points.
Longitudinal survey before Multivariate logistic regressions specifying for the clustering of
(June-October 2003) & patients within practices to analyze the association of the
after (November 2005- achievements with ethnicity.
. January 2006). -
Millett, C., _ o 3 treatment targets for Ethnicity . ,
2007 (231) n=32 GP practices in south diabetes More patients reached the treatment target in 2005 than 2003 2+

west London England.
4284 patients included
before & after.

Patient Level Data.

(p=0.005 for HbA1c, p<0.001 for blood pressure and
cholesterol targets).

Black Caribbean group were less likely than the white group to
reach HbA1c target (AOR: 0.75; 95% Cl: 0.57-0.97) or the
blood pressure target (AOR: 0.65; 95% CI 0.53-0.81).
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Serial cross sectional study
before (June-October
2008) & after (November
2005-January 2006).

n=32 GP practices in south

8 process of care and

Multivariate logistic regressions to analyze the association of the
achievements with ethnicity.

Improvements in blood pressure control target were better in
the black group compared to the white (54.8% vs. 58.3%).

Millett, C., west London England. , , Ethnicity
2008 (258) | 2891 patients included intermediate outcome for o . . 2+
before QOF. CHD Var|at|ohs in blood pressure recording between south Asians
3101 patients included and white groups seen before the contract were attenuated
after QOF (96.9% south Asians vs. 97.3% white in 2005).
after QOF.
Patient Level Data.
Multilevel model were used to assess the effect of QOF. White
Introduction of QOF was associated with improvement in
Longitudinal survey systolic and diastolic blood pressure (-5.3 & -4.4) compared to
Millett, C., between 2000 and 2005. HbA1c, systolic and diastolic Ethnicity black group (-2.3 & -1.8) but no significant reductions were o
2009 (232) n=16 GP practices in south levels for diabetes evident for the south Asian group.

west London.
1968 patients included

HbA1c levels decreased in the white group by 0.3% but no
benefit were seen for the black & south Asian group.
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Hamilton, F,
2010 (257)

Longitudinal survey
between 1997 and 2005.
n=422 GP practices in UK.
154,945 patients included
Patient Level Data

6 process & intermediate
control targets for diabetes

Age, sex, and
socioeconomic

GEE models to predict post-QOF using underling trends from
1997 to 2008. t-test was used to compare actual target
achievements with predicted ones.

All groups did not benefit in terms of HbA1c control.

Younger patients (18-44 years) benefited less from QOF in
terms of blood pressure and cholesterol targets and existing
inequalities in 1997 were not addressed specially for blood
pressure control.

Females benefited more from QOF in terms of blood pressure
and cholesterol but existing inequalities in 1997 were not
addressed for blood pressure and cholesterol control.

Patients attending practices in deprived or affluent areas
benefited similarly from QOF.

2+

AMI: Acute Myocardial Infarction, AOR: Adjusted Odds Ratio, OR: Odds Ratio, CAP: Community Acquired Pneumonia, CHD: Chronic Heart Disease, Cl: Confidence Interval, COPD: Chronic Obstructive
Pulmonary Disease, GP: General Practitioner, HF: Heart Failure, P4P: Pay for Performance, QOF: Quality and Outcome Framework, SES: Socioeconomic status
Note: Studies were graded on a scale from 1+ (poor) to 4+ (excellent).
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Appendix 3 Analysis with expanded ethnicity

Appendix table 1: Sample characteristics in 2007 with expanded ethnicity

Age: Median BMI: Diabetes
Ethnicity Number % (ngF'%) cars Female: % median duration:
Y (IQR) median (IQR)

British 2464 | 33.2 63 (50-74) 471 29 (26-34) 5(2-8)
White rish 157 i 66 (60-75) 42.7 29 (26-33) 52-8)
Other 534 7.0 63 (45-73) 49.9 29 (26-33) 4(1-8)
African 649 87 56 (46-65) 45.4 28 (25-32) 4(17)

Black Caribbean 1,062 | 14.3 68 (57-74) 59.6 29 (26-33) 6 2-10)
Other 100 1.3 66 (51-74) 52.7 29 (27-33) 5(2-9)

Indian 723 9.7 63 (52-71) 46.7 27 (24-30) 6 (2-10)

. Pakistani 467 6.3 58 (49-68) 44.7 28 (25-31) 5(2-9)
South Asian 5 Jadesh 99 13 59 (49-68) 414 26 (23-28) 5(1-10)
Other 364 48 59 (51-67) 50.3 27 (24-30) 5(2-7)

Appendix table 2: Inequalities in HbA1c management in 2007

HbA1c controlled

OHA prescribed

Insulin prescribed

Ethnicity % Measured

% AOR % AOR % AOR

British 7941 60.0 1.0 51.3 1.0 23.7 1.0
White Irish 83.4 710 | 1.54(1.02-2.32) | 57.3 | 1.22(0.87-1.72) | 19.1 | 0.78 (0.49-1.25)
Other 75.3 63.1 1.15(0.91-1.45) 56.3 1.31 (1.07-1.60) 18.3 0.62 (0.47-0.82)
African 82.4 54.8 0.94 (0.76-1.17) 62.6 1.58 (1.30-1.93) 18.8 0.71(0.55-0.92)
Black Caribbean 86.3 59.4 0.93 (0.78-1.11) 67.6 1.83 (1.55-2.16) 20.8 0.87 (0.71-1.07)
Other 791 52.8 0.78 (0.47-1.29) 71.4 2.25 (1.38-3.65) 24.2 1.05 (0.61-1.83)
Indian 82.6 55.3 0.88 (0.71-1.09) 69.6 2.31 (1.89-2.83) 14.7 0.43 (0.33-0.57)
Pakistani 81.2 491 0.76 (0.59-0.97) 68.1 2.36 (1.87-3.00) 18.4 0.64 (0.48-0.87)

South Asian

Bangladeshi 87.9 65.5 1.66 (1.02-2.70) 64.6 1.88 (1.20-2.94) 16.2 0.47 (0.25-0.87)
Other 82.0 56.0 0.92 (0.70-1.21) 65.7 1.90 (1.47-2.46) 17.2 0.67 (0.48-0.94)

AOR; adjusted odss ratio; adjusted for age, gender, diabetes duration, BMI, comorbidity, and practice level deprivation

OHA,; oral hypoglycemic agents
Controlled: HbA1c levels <7.5%
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Appendix table 3: Inequalities in Cholesterol management in 2007

Cholesterol controlled

Lipid lowering prescribed

Ethnicity % Measured

% AOR % AOR

British 79.2 80.9 1.0 69.4 1.0
White Irish 83.4 87.0 1.40 (0.82-2.38) 79.6 1.16 (0.75-1.79)
Other 75.9 81.7 1.04 (0.79-1.38) 64.7 0.94 (0.74-1.19)
African 83.8 81.1 1.23 (0.95-1.60) 63.8 0.93 (0.74-1.16)
Black Caribbean 85.7 82.6 1.12 (0.90-1.39) 68.4 0.76 (0.64-0.92)
Other 791 83.3 1.50 (0.75-2.98) 73.6 1.41 (0.81-2.44)
Indian 85.5 84.5 1.36 (1.04-1.79) 711 0.92 (0.74-1.16)
Pakistani 82.0 85.6 1.61 (1.02-1.52) 70.2 1.14 (0.87-1.49)

South Asian

Bangladeshi 86.9 89.5 2.10 (1.02-4.28) 80.8 2.09 (1.15-3.77)
Other 85.5 81.0 1.09 (0.78-1.52) 73.3 1.20 (0.89-1.62)

AOR; adjusted odss ratio; adjusted for age, gender, diabetes duration, BMI, comorbidity, and practice level deprivation
Controlled: Cholesterol <5.0 mmol/l

Appendix table 4: Inequalities in blood pressure management in 2007

Blood pressure controlled

>=2 antihypertensive prescribed

Ethnicity % Measured

% AOR % AOR

British 91.8 75.3 1.0 45.4 1.0
White Irish 92.4 73.8 | 0.82(055-1.22) | 497 1.22 (0.87-1.72)
Other 87.6 781 | 1.10(0.86-1.41) | 42 1.31 (1.07-1.60)
African 90.6 69.4 | 0.69(0.55-0.78) | 42.7 1.58 (1.30-1.93)
Black Caribbean 94.2 729 | 0.85(0.70-1.02) | 58.8 1.83 (1.55-2.16)
Other 85.7 705 | 0.78(0.46-1.32) | 52.7 2.25 (1.38-3.65)
Indian 91.3 76.8 | 1.04(0.82-1.32) | 48.1 2.31 (1.89-2.83)
Pakistani 87.2 76.9 | 1.10(0.83-1.45) | 3838 2.36 (1.87-3.00)

South Asian

Bangladeshi 91.9 89 | 2.02(1.02-3.99) | 41.4 1.88 (1.20-2.94)
Other 90.7 792 | 1.1(0.85-1.60) | 433 1.90 (1.47-2.46)

AOR; adjusted odss ratio; adjusted for age, gender, diabetes duration, BMI, comorbidity, and practice level deprivation

Controlled: blood pressure levels =145/85 mm Hg
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Appendix 4 Sensitivity analysis

The dataset consists of the historical records (2000-2007) of patients registered
with practices in 2007. Some patients might not have complete records
throughout each year and | did not capture information on patients with diabetes
conditions registered with practices during the study period who moved away or
died before 2007. If there were systematic differences between the type of
individuals who have complete records and those who do not, analysis would
suffer and inferences about the effect of the policy may be inaccurate.

For example, HbA1c missing values ranged from 56% to 19%, cholesterol
ranged from 59% to 18%, systolic and diastolic blood pressure ranged from
42% 10 9.1% for 2000 and 2007, respectively.

To test if these missing values had any effect on my estimates | used Heckman
sample selection model. The Heckman selection model consists of two parts.
The first is the outcome equation y;;= Xji: B + u;. The second is a selection
equation is used to predict whether or not somebody responds Z;,= Wy r + ujjeo.
The dependent variable is observed if Z>0. Where y are the outcome measure, X
are the covariates in the outcome equation, W are the covariates in the selection
equation. In these equations, rho (p) is the correlation between two error terms,
i.e. corr(ug, uz2)=p. | did not use any exclusion restriction to estimate the model;
therefore the same regressors were used in both equations.

| used the Likelihood-ratio (LR) test as a test of Hy: p = 0. Under the H) there is

no selection problem. Selection bias would not be a problem if the estimated
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correlation coefficient, rho (p), is not statistically significant and LR test does not
reject independence of the two error terms.

My findings from the Heckman model indicate that attrition bias was not an
issue except for systolic and diastolic blood pressure. However, the magnitudes
of the coefficient are still consistent with the original findings.

Appendix table 5: Results of the sensitivity analysis

Systolic Diastolic
Heckman Selection Heckman Selection
Coefficient Coefficient Coefficient Coefficient
Baseline trend .0.320 0.208** 1.044** 0.208*
Level change 2188 0.192+ -0.640" 0.192+
Trend change -0.838* -0.0493* 0.331* -0.0503*
rho (standard error) -0.220 (0.033) -0.261 (0.036)

P value for LR test 0.001 0.001

*Indicates significance at the 5% level and ** at the 1% level

The change in patient mix might introduce bias in my estimates (i.e more
patients were included in later years compared to earlier years). To assess if this
is introduces bias | repeated the analysis on patients who were followed in all
years (i.e same patient in every year). The results are similar to my initial findings
and my conclusion is the same (Appendix table 6).

Appendix table 6: Interrupted time series analysis on patients with a
measurement in every year

Hbalc, % (n=  Systolic BP, mm Systolic BP, mm Cholesteral,
1775) Hg (n=1950) Hg (n=1950) mmol/l (n=1600)
Pre-QOF -0.17 (-0.20, - -0.16 (-0.18, -
0.14) -0.16 (-0.47,0.14) -1.0(-1.2,-0.87) 0.13)
QOF introduction -0.14 (-0.22, -
0.11 (0.01, 0.22) -1.6 (-2.8, -5.1) -0.42 (-1.1, 0.23) 0.07)
Post-QOF 0.16 (0.11, 0.20) -1.3(-1.6, -0.62) 0.83(-0.20, 0.37)  0.06 (0.02, 0.09)
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Appendix 5 Model output unadjusted

For the intermediate indicators, | repeated the analysis without any adjustment.

The findings were similar. For example, the impact of QOF on HbA1c was 0.04

(-0.04, 0.12) for the adjusted model and 0.05 (-0.02, 0.13) for the unadjusted

model. One exception to this was the impact of QOF on diastolic blood

pressure, which was -0.51 (-1.05, 0.01) in the adjusted model compared to -

0.63 (-1.14, -1.11) in the unadjusted model. However, the result for each of the

ethnic groups was similar in the adjusted & unadjusted model.

Appendix table 7: results of the unadjusted interrupted time series for HbA1c

HbA1c, % (95% Cl)

ALL White Black South Asian
Pre-QOF -0.18 (-0.21, - -0.18 (-0.21, - -0.18 (-0.24, - -0.18 (-0.23, -
0.15)* 0.14) 0.12)* 0.12)*
QOF 0.05 (-0.02, 0.13)  0.07 (-0.04,0.18) -0.11 (-0.28, 0.06) 0.17 (0.01, 0.34)*
Post-QOF 0.19 (0.15, 0.23)** 0.21(0.16, 0.26) 0.21 (0.14, 0.29)** 0.11 (0.04, 0.19)**

*p<0.05, *p<0.01

Appendix table 7: results of the unadjusted interrupted time series for
Cholesterol

Cholesterol, mmol/l (95% Cl)

ALL White Black South Asian
Pre-QOF -0.14 (-0.15, - -0.16 (-0.17, - -0.12 (-0.15, - -0.14 (-0.18, -
0.11) 0.12)* 0.09)* 0.10)*
QOF -0.11 (-0.17, - -0.14 (-0.22, - -0.11 (-0.21, - ) :
0.06)** 0.05)** 0.01)* 0-08( 0-201 0.04)
Post-QOF 0.03 (0.01, 0.06)* 0.05(0.01,0.08)* 0.04 (-0.01,0.08) 0.02 (-0.03, 0.08)

*p<0.05, *p<0.01
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Appendix table 8: results of the unadjusted interrupted time series for Systolic

blood pressure

Systolic blood pressure, mm Hg (95% ClI)

ALL White Black South Asian
Pre-QOF -0.09 (-0.36, 0.18) '0'5? g;)'?& T 0023(-028,074) 0.28(-0.30, 0.90)
QOF -1.90 (-2.80, - 2,15 (-3.51, - 2.44(-415,-

1.10)™ 0.78) 0.73)* 1.09 (-3.00, 0.80)
Post-QOF 1,16 (-1.55, - 1.75 (-2.48, - -1.83 (-2.64, -

0.78)" -0.40 (-0.99, 0.18) 1.02)* 1.01)

*p<0.05, *p<0.01

Appendix table 9:
blood pressure

results of the unadjusted interrupted time series for Diastolic

Diastolic blood pressure, mm Hg (95% ClI)

ALL White Black South Asian
Pre-QOF -0.938 (-1.08, - -0.79 (-1.03, - -0.97 (-1.27, - -1.21 (-1.55, -

0.77) 0.55)* 0.67) 0.86)**
QOF -0.63 (-1.14, - -1.07 (-1.85,- L .n _

1.11)* 0.30)* 0.36 (-1.35, 0.63) 0.16 (-0.94, 1.27)
Post-QOF 0.27 (0.05, 0.49)*  0.19(-0.14,0.52)  0.15(-0.27, 0.57)  0.46 (-0.06, 0.94)

*p<0.05, *p<0.01

245



Appendix 6 Coefficients of adjustment variables for key intermediate variables

Appendix table 10: Result for HbA1c and cholesterol

HbA1c, % Cholesterol, mmol/l
South South

ALL White Black Asian ALL White Black Asian
Baseline trend -0.210"* -0.209*** -0.214% -0.209*** -0.133*** -0.151*  -0.115*** -0.132"
Level change after QOF 0.0421 0.0716 -0.124 0.185** -0.122% -0.135*  -0.105** -0.0794
Trend change after QOF 0.191* 0.213** 0.218"* 0.115"** 0.0317* 0.0459*  0.0342 0.0170
Female -0.0654 -0.0555 -0.0400 -0.113 0.269"** 0.349"*  0.201*** 0.200***
Age -0.0194**  -0.0183**  -0.0211**  -0.0217**  -0.010"** -0.010**  -0.00199 -0.010"**
Duration of illness 0.0301*** 0.0308*** 0.0344*** 0.0279*** -0.0116™*  -0.011** -0.013"** -0.0170***
IMD Quintile 2 0.125 0.182 0.0695 -0.0277 0.0396 0.0415 0.0628 -0.0829
IMD Quintile 3 0.172 0.314* 0.110 -0.137 0.0884 0.0626 0.144* 0.0209
IMD Quintile 4 0.0430 0.120 -0.131 0.00326 0.0488 0.0410 -0.0200 0.0313
IMD Quintile 5 0.000125 -0.00685 -0.188 0.374*** 0.0134 0.0904 -0.0942 -0.0119
One co-morbidity -0.144* -0.0127 -0.414% -0.0551 -0.139"* -0.121**  -0.0825 -0.229"*
Two co-morbidities or more -0.184* -0.0491 -0.511*% -0.117 -0.205"** -0.209"*  -0.186*** -0.209***
Black 0.289"** -0.0934***
Others 0.119 -0.187
South Asian 0.241* -0.205"**
Unknown -0.516 0.145
Constant 9.654*** 9.356"** 10.45"** 10.08*** 5.972** 6.079**  5.512*** 6.025**

*indicates significance at the 5% level, *** at the 1% level
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Appendix table 11: Result for HbA1c measured/ HbA1c controlled

HbA1c Measured, AOR HbA1c Controlled, AOR
South South

ALL White Black Asian ALL White Black Asian
Baseline trend 1.895** 1.775% 1.882** 1.952** 1.404** 1.524** 1.295* 1.325"
Level change after QOF 1.429 1.478" 1.861* 1.865"** 1.035 0.911 1.232 1.034
Trend change after QOF 0.724** 0.657*** 0.643* 0.643* 0.767* 0.658** 0.836** 0.927
Female 0.885** 0.594** 1.113 0.894 1.151* 1.234* 1.097 1.087
Age 1.047% 1.054*** 1.044** 1.019* 1.041% 1.042%* 1.036™** 1.047%
Duration of illness 0.990* 1.006 0.992 0.987* 0.919 0.915** 0.923**  0.921***
IMD Quintile 2 1.179 1.048 1.370 1.268 0.871 0.855 0.875 1.113
IMD Quintile 3 1.230 1.172 1.360 0.945 0.754 0.545* 0.889 1.371
IMD Quintile 4 1.042 1.104 1.037 0.994 0.881 0.881 1.073 0.754
IMD Quintile 5 1.991* 1.699* 2.304* 2.090* 1.005 1.065 1.290 0.557*
One co-morbidity 1.629 1.610" 1.668*** 1.977% 1.172* 1.105 1.516™ 0.992
Two co-morbidities or more 1.616™ 1.605*** 1.767* 1.960*** 1.279* 1.086 1.992*** 1.123
Black 1.359"* 0.737*
Others 1.470 0.794
South Asian 1.012 0.648*
Unknown 0.190* 1.452

*indicates significance at the 5% level, *** at the 1% level
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Appendix table 12: Result for cholesterol measured/ cholesterol controlled

Cholesterol Measured, AOR

Cholesterol Controlled, AOR

South South

ALL White Black Asian ALL White Black Asian
Baseline trend 1.874% 1.958*** 1.770" 1.838** 1.413* 1.461* 1.435" 1.332%*
Level change after QOF 1.676™ 1.150 2.094*** 2.453** 1.449* 1.686™** 1.252 1.148
Trend change after QOF 0.659**  0.605"*  0.685"*  0.732*** 0.957 0.925 0.866* 1.109
Female 0.762* 0.609** 1.032 0.782** 0.520* 0.422* 0.588** 0.662**
Age 1.047% 1.056*** 1.039*** 1.024** 1.016™* 1.018** 1.007 1.021**
Duration of illness 0.982* 0.988*** 0.977*** 0.978"** 1.034** 1.029*** 1.043** 1.048**
IMD Quintile 2 1.390 1.315 1.557 1.587 0.854 0.806 0.812 1.112
IMD Quintile 3 1.295 1.167 1.389 1.014 0.768* 0.795 0.676 0.906
IMD Quintile 4 1.114 1.062 1.000 0.899 0.798 0.830 1.033 0.651*
IMD Quintile 5 2147 1.929* 2.322* 1.088* 1.029 0.905 1.276 1.048
One co-morbidity 1.729 1.574% 1.822%* 1.998*** 1.442%* 1.307* 1.266 1.944%*
Two co-morbidities or more 1.921% 1.746™ 2.158** 2471 1.949* 2.053** 1.655"** 1.988***
Black 1.357* 1.332%*
Others 1.466 1.523
South Asian 1.167* 1.556***
Unknown 0.339 0.755

*indicates significance at 5% level, *** at the 1% level
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Appendix table 13: Result for systolic and diastolic blood pressure

Systolic, mm Hg

Diastolic, mm Hg

South South

ALL White Black Asian ALL White Black Asian
Baseline trend -0.0315 -0.509** 0.316 0.429 -0.843** -0.692*** -0.847* -1.067*
Level change after QOF -1.950** -2.127% -2.325"* -1.081 -0.519* -1.017* -0.334 0.201
Trend change after QOF -1.040** -0.215 -1.686™** -1.792%* 0.190 0.102 0.124 0.402
Female -0.794** -1.530"* -0.812 0.503 -0.741% -1.542% 0.135 -0.460
Age 0.280* 0.266** 0.295* 0.323* -0.128* -0.115™ -0.137* -0.145"*
Duration of illness -0.00886  -0.0237 0.0168 -0.0529 -0.178=*  -0.162***  -0.208"*  -0.194***
IMD Quintile 2 -1.862 -2.538 -4.060** -2.004 -1.531 -1.780 -2.016™ -1.423
IMD Quintile 3 -0.622 -0.578 -2.931% -0.368 0.155 0.102 -0.122 -0.173
IMD Quintile 4 -2.656** -2.291 -4.834** -2.668 -1.365 -1.559 -1.475* -1.291
IMD Quintile 5 -1.913 -1.671 -4.419* -2.351 -1.178 -1.352 -1.421 -1.192
One co-morbidity 5.251* 4.351** 6.435"* 5.405"** 2.440"** 1.875" 3.378"* 2.426"*
Two co-morbidities or more 4.587** 3.476" 6.117* 4.807*** 1.521% 0.776** 3.296"** 1.167*
Black 2.585" 1.858***
Others -1.801 0.695
South Asian -1.460™ -0.324
Unknown 2.923 3.648
Constant 118.7** 122.4** 120.2*** 112.3"* 91.16"* 90.94*** 92.59"** 92.52***

*indicates significance at 5% level, **at 1% level
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Appendix table 14: Result for blood pressure measured/ blood pressure controlled

Blood Pressure Measured, AOR

Blood pressure Controlled, AOR

South South

ALL White Black Asian ALL White Black Asian
Baseline trend 1.720% 1.844** 1.664*** 1.584** 1.044* 1.133* 1.013 0.921
Level change after QOF 1.707* 1.207 2.160"** 2.624*** 1.392%* 1.358* 1.251 1.665"**
Trend change after QOF 0.871*** 0.857** 0.815* 0.908 1.170" 1.023 1.322%* 1.291*
Female 1.019 0.908 1.259* 1.014 1.037 1.088 1.093 0.884
Age 1.047* 1.055"  1.040™*  1.030*** 0.966**  0.968"*  0.965™*  0.965"**
Duration of illness 0.974* 0.982**  0.970"*  0.969*** 0.999 1.005 0.992 1.002
IMD Quintile 2 1.010 0.975 0.972 1.474 1.388 1.360 2.136"** 1.439
IMD Quintile 3 1.305 1.309 1.106 0.989 1.046 1.090 1.342* 0.991
IMD Quintile 4 0.961 0.954 0.609 1.007 1.324 1.314 1.726™ 1.384
IMD Quintile 5 1.359 1.378 0.945 1.489 1.309 1.175 1.961* 1.335
One co-morbidity 2.514** 2.346"* 3.210"* 2,141 0.431* 0.521* 0.385* 0.359*
Two co-morbidities or more 3.063** 2.850"** 3.698"** 2915 0.444* 0.534* 0.393* 0.382*
Black 1.297* 0.720"**
Others 0.726 1.339
South Asian 0.888 1.169**
Unknown 0.387 1.176

*indicates significance at the 5% level, *** at the 1% level
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