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ABSTRACT

PURPOSE \We wanted to examine the long-term effects of the Quality and Out-
comes Framework (QOF), a major pay-for-performance program in the United
Kingdom, on ethnic disparities in diabetes outcomes.

METHODS We undertook an interrupted time series analysis of electronic medi-
cal record data of diabetes patients registered with 29 family practices in South
West London, United Kingdom. Main outcome measures were mean hemoglobin
Aic (HbA,)), total cholesterol, and blood pressure.

RESULTS The introduction of QOF was associated with initial accelerated
improvements in systolic blood pressure in white and black patients, but these
improvements were sustained only in black patients (annual decrease: —1.68 mm
Hg; 95% (I, -2.41 to —=0.95 mm Hg). Initial improvements in diastolic blood
pressure in white patients (-=1.01 mm Hg; 95% Cl, -1.79 to —0.24 mm Hg) and in
cholesterol in white (-0.13 mmol/L; 95% Cl, —-0.21 to —0.05 mmol/L) and black
(-0.10 mmol/L; 95% CI, -0.20 to —0.01 mmol/L) patients were not sustained in
the post-QOF period. There was no beneficial impact of QOF on HbA,. in any
ethnic group. Existing disparities in risk factor control remained largely intact (for
example; mean HbA,.: white 7.5%, black 7.8%, south Asian 7.8%; P <.05) at the
end of the study period.

CONCLUSION A universal pay-for-performance scheme did not appear to address
important disparities in chronic disease management over time. Targeted quality
improvement strategies may be required to improve health care in vulnerable
populations.

Ann Fam Med 2012;10:228-234. doi:10.1370/afm.1335.

INTRODUCTION

he Quality and Outcomes Framework (QOF) is a pay-for-per-

formance program that is unique in its scope and cost. It rewards

family practitioners in the United Kingdom for the achievement
of predetermined targets and represents approximately up to 25% of a
practice income. The scheme is divided into domains that cover clinical,
patient experience, and organizational aspects of care through which prac-
tices can earn up to 1,000 points, with each point generating on average
a payment of $200 (£124). Diabetes accounts for approximately 15% of
the QOF clinical domain points (650 points are available in the clinical
domain). Currently one-half of the points available for diabetes care are
directed toward the achievement of intermediate outcome targets, such as
the control of blood pressure, cholesterol and hemoglobin A, (HbA,,).

The impact of quality improvement strategies, such as pay-for-per-

formance programs, on disparities in health care is an emerging area of
research inquiry.'”® Preliminary studies suggest that the impact of QOF on
disparities in care has been mixed. Although there is some evidence that
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the management of chronic conditions in poorer areas
has improved more rapidly after the introduction of
QOF disparities in care among age, sex, and ethnic
groups appears to have largely persisted and in some
disease areas worsened.*’

The inverse equity hypothesis proposes that health
interventions may initially benefit people of higher
socioeconomic status (SES) and only later benefit
lower SES groups, thus increasing disparities in the
short term.® This hypothesis is based on findings from
child health studies in Brazil, however, and remains
largely untested in populations with chronic illnesses
in developed countries. Examining whether universal
quality improvement programs, such as the QOF,
address disparities in health care over time has impor-
tant implications for policy makers and health plan-
ners. Research findings will inform decisions about
whether additional resources are required for targeted
interventions to improve care in vulnerable popula-
tions. Although the QOF was not explicitly designed
to narrow disparities, associated systematic improve-
ment and standardization in the quality of care may
be expected to lead to reductions in disparities.” For
this reason, the UK Department of Health has stated
that the QOF is likely to reduce disparities.® In addi-
tion, the World Health Organization commission
on social determinants of health has recommended
that all new policies be evaluated for their impact on
health disparities.” We have previously shown that
the introduction of QOF was associated with an ini-
tial widening of disparities in blood pressure control
between white and black patients with diabetes.'” We
extend this work by using an interrupted time series
analysis to test the inverse equity hypothesis, ie, that
the QOF will attenuate these disparities over time.

METHODS
Study Setting

The study was conducted in Wandsworth, in southwest
London, 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 minority
groups: 8.8% are black and 4.4% are South Asian. All
adult patients (18 years and older) with diabetes regis-
tered during 2007 in 29 of the 34 practices in the study
area were included. Patients were identified by search-
ing diagnostic and management Read codes in the
patient electronic record using an established method-
ology." Read codes are the clinical classification system
used in primary care in the United Kingdom.'? Histori-
cal clinical data were extracted on each patient for the
years 2000 to 2007 from his or her electronic record.

Variables

Our outcome measures were mean blood pressure,
total cholesterol, and HbA,. based on each patient's
last recorded measurement in each year. Our main
predictor variable was ethnicity. Information on eth-
nic background is collected from the patient during
consultation or upon registration and is entered in the
patient's electronic record. Covariates in our analysis
included age, sex, duration of diabetes, number of
comorbid medical conditions, and neighborhood SES.
Duration of diabetes was calculated in years using the
date of diabetes diagnosis entered in the electronic
medical record. Comorbid conditions included hyper-
tension, stroke, atrial fibrillation, heart failure, coro-
nary heart disease, asthma, chronic obstructive pulmo-
nary disease, chronic kidney disease, and depression.
We used practice postal codes to assign a neighbor-
hood SES to each patient using the Index of Multiple
Deprivation.” The index is used to measure area-level
SES in the United Kingdom and is composed of sev-
eral dimensions, such as income, living environment,
and unemployment. Nationally, the Index of Multiple
Deprivation scores range from 0.37 (least deprived
borough) to 85.46 (most deprived borough).

Analysis

To estimate changes in risk factor control associated
with the QOF while controlling for secular trend, we
fitted a segmented regression model of our time series
for all the population and for the 3 ethnic groups.'*'”
Ethnic groups included in our analysis were white,
black, and South Asian. The model estimates 3 main
parameters. The first parameter estimates the change
in our outcome associated with each year before QOF
was introduced in April 2004, the second param-

eter estimates the immediate change associated with
QOF, and the third parameter estimates the change

in our outcome associated with each year after QOF
had been introduced. For each outcome, we treated
patients and practices as random intercepts in a multi-
level model to adjust for the correlation in error term
within both individual level and practice level. Further,
we estimated overall trends in disparities in risk factor
control during the study period by including time as

a continuous variable to represent each year and rang-
ing from 1 (for the year 2000) to 8 (for the year 2007),
with ethnicity as a predictor variable and the white
group as the reference group. Additionally, to examine
the extent of disparities at the end of the study period,
we compared ethnic group differences in 2003 (the
year before QOF) and 2007 using a linear regression
model while adjusting for age, sex, SES, number of
comorbidities, and practice-level clustering. We tested
for attrition bias using Heckman selection models.'®
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The study was approved by the Wandsworth Local
Research Ethics Committee. We performed all analysis
using Stata 10.1 (Stata Corp LP).

RESULTS

We identified 7,434 diabetic patients registered with
the practices in 2007. The mean age of patients was
59.1 years and 49.6% were female. Ethnicity was coded
for 90.0% of patients: white patients comprised 47.5%
of the sample, 27.1% were black, and 24.7% were
South Asian (Table 1).

HbA,,

The mean HbA,_ level was decreasing in all 3 eth-

nic groups before introduction of the QOF program

(P <.01). In its initial year, QOF was associated with a
significant increase in mean HbA,. among South Asian
patients (0.18%; 95% CI, 0.02% to 0.34%), but not in
the other groups. During the next 3 years, however,
HbA,. levels increased significantly in each ethnic group
relative to the pre-QOF trend (Table 2 and Figure 1).

Cholesterol
Mean total cholesterol level was decreasing in all 3
ethnic groups before introduction of the QOF program

(P <.01). In its initial year, 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% CI, —0.20 to 0.04 mmol/L). During
the next 3 years, the trend for mean cholesterol levels
remained unchanged in black and South Asian patients
but increased significantly in the white patients relative
to the pre-QOF trend (0.04 mmol/L; 95% CI, 0.01 to
0.08 mmol/L) (Table 3 and Figure 1).

Blood Pressure
Mean systolic blood pressure was decreasing in white
patients (-0.50 mm Hg; 95% CI, —0.93 to —0.08 mm
Hg) but not in black (0.31 mm Hg; 95% CI, —0.20 to
0.83 mm Hg) or South Asian patients (0.42 mm Hg;
95% CI, —0.16 to 1.01 mm Hg) before introduction of
the QOF program. In its initial year, QOF was associ-
ated with additional reductions in systolic blood pres-
sure control in white (-=2.12 mm Hg; 95% CI, —3.48
to —0.77 mm Hg) and black (-2.32 mm Hg; 95% CI,
—4.03 to —0.61 mm Hg) patients but not in South
Asian patients (~1.08 mm Hg; 95% CI, —2.97 to 0.08
mm Hg). During the next 3 years, there were signifi-
cant additional reductions in mean systolic blood pres-
sure in black (-1.68 mm Hg; 95% Cl to —2.41, —0.95
mm Hg) and South Asian patients (—~1.79 mm Hg; 95%
Cl, —=2.60 to —0.98 mm Hg), but

Table 1. Patient Characteristics in 2007

not in white patients relative to

the pre-QOF trend (Table 4 and

Figure 1).

score?

All Patients White Black South Asian M di lic blood
Characteristic (N=7.434) (n=3,181) (n=1.811) (n=1,653) ean diastolic blood pres-
sure was decreasing in all 3
Male, % 50.4 52.5 54.1 53.4 thni before introd
Mean age, y 59.1 59.7 60.4 58.1 c mcfg;OUDS lf ore mtro };‘c’
Comorbidity: 0, % 31.8 29.6 28.6 347 tion of t ¢ QO program (
Comorbidity: 1, % 36.6 35.2 45.0 32.8 <.01). In its initial year, QOF
Comorbidity: 22, % 314 35.1 263 32.4 was associated with additional
Mean socioeconomic 20.7 20.9 213 19.7 reductions in diastolic blood

pressure levels in white patients

2 Using the Index of Multiple Deprivation 2007; the higher the score, the greater the deprivation.

(-1.01 mm Hg; 95% CI, —1.79

to—0.24 mm Hg) but not in

Table 2. Interrupted Time Series Analysis for Mean Hemoglobin A,

black or South Asian patients.
During the next 3 years, mean

Levels diastolic blood pressures
HbA.., % (95% Cl) remained unchanged in all eth-
Parameter All Patients White Black South Asian nic groups relative to the pre-
QOF trend (Table 5 and Figure
Pre-QOF -0.21 -0.20 -0.21 -0.20 . 1. .
trend (-0.23t0-0.18)  (-0.24t0 -0.17)  (-0.27 to -0.15)  (-0.26 to -0.15)* 1). Findings from our sensitivity
Level change 0.04 0.07 ~0.12 0.18 analysis (Supplemental Appen-
post-QOF (-0.04 10 0.12) (-0.04 10 0.18) (-0.29 t0 0.04) (0.02 to 0.34)° dix 1, available at http;//
Post-QOF 0.19 0.21 0.21 0.1 www.annfammed.org/con-
trend (0.15t0 0.22)2 (0.16 to 0.26)° (0.14 t0 0.29)° (0.04 t0 0.18)°

tent/10/3/228/suppl/DC1),

HbA; = hemoglobin A;;; QOF = Quality and Outcomes Framework.

2P <.01.
bp <.05.

were similar to those from our
main analysis and suggest that

they are robust (Supplemental
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Figure 1. Trends in mean hemoglobin A, total cholesterol, and blood pressure levels.
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Note: Pre-QOF spanned 2000-2003, QOF introduced in 2004, post-QOF spanned 2005-2007.

mmed.org/content/10/3/228/suppl/DC1). patients continued to have higher levels of HbA,. when
compared with white patients. Both black and South
Overall Disparities Trend in Risk Factor Control  Asian patients had lower cholesterol levels when com-
Throughout the study period black patients had higher  pared with the white group.
mean HbA,. levels and systolic
and diastolic blood pressure
when compared with the white

’V Tables 1 and 2, available at http://www.annfa- the white group. At the end of study South Asian

Table 3. Interrupted Time Series Analysis for Mean Cholesterol Levels

group. Black patients continued Cholesterol, mmolIL (95% Cl)
to have significantly higher Parameter All Patients White Black South Asian
HbA,. levels, and systolic and

ol bl ; Pre-QOF ~0.13 ~0.15 ~0.11 ~0.13
diastolic blood pressure before trend (<0150 011 (<017 10-0.12)  (-0.14 10 ~0.08)  (~0.17 to ~0.08)°
and after QOF compared Level change -0.12 -0.13 -0.10 -0.07
with white patients. Similarly, post-QOF (-0.18 10 -0.06)  (-0.21 to ~0.05¢  (-0.20 to ~0.01)>  (~0.20 to 0.04)
throughout the study period Post-QOF 0.03 0.04 0.03 0.02

g yPp trend (0.01100.05°  (0.01100.08  (-0.01100.07)  (~0.03 to 0.07)

South Asian patients had

higher HbA1 levels but lower QOF = Quality and Outcomes Framework.
C

systolic and diastolic blood :i :g;'

pressures when compared with .
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DISCUSSION

As in previous research on the quality of care delivered
to diabetes patients in the United Kingdom before the
introduction of QOF,'” our analysis indicates an under-
lying trend of general improvements in HbA,, cho-
lesterol, and blood pressure control predating QOF.
The introduction of this pay-for-performance scheme
appeared to have only a modest impact on some

with increased disparities in risk factor control.'” The
present study adds to this research by examining the
longer term impact of this pay-for-performance pro-
gram on the quality of diabetes management using a
segmented time series methodology.

Our study has a number of strengths and limita-
tions. The QOF was implemented nationally, which
meant we did not have control over the introduction of

intermediate outcomes; it was associated with initial
accelerated improvements in systolic blood pressure

in white and black patients, but these improvements
were sustained only in black patients. Initial improve-
ments in diastolic blood pressure in white patients and
in cholesterol level in black and white patients were
not sustained in the post-QOF period. There was no
beneficial impact of QOF on HbA,. levels in any ethnic

group. Existing disparities in
risk factor control remained
largely intact at the end of the
study period.

Our findings that QOF

had no significant effect on

the intervention, and as such, we could not use a ran-
domized controlled trial to evaluate its impact. Nev-
ertheless, the interrupted time series used is a robust
quasi-experimental method that can withstand many
biases and is superior to before-after study designs that
do not take underlying trends into account.?' Further,
as QOF was the only major quality improvement ini-
tiative introduced in primary care during 2004, it is

Table 4. Interrupted Time Series Analysis for Mean Systolic and Diastolic

Blood Pressure

Blood Pressure, mm Hg (95% Cl)

mean HbA.  levels (they Parameter All Patients White Black South Asian
1c

actually increased slightly Systolic
during the post-QOF years) Pre-QOF -0.03 -0.50 0.31 0.42
i oo i : trend (-031100.25)  (-0.931t0-0.08f (-0.20100.83)  (-0.16 to 1.01)
s m eel]’;”g wi prev‘oulsg Level change -1.95 212 232 -1.08
findings."® Campbell et al, post-QOF (-2.87 10 -1.02)°  (-3.48 10 -0.77)>  (-4.03 0 ~0.61)°  (~2.97 t0 0.08)
found significant change in Post-QOF -1.04 -0.21 -1.68 -1.79
the level of performance for trend (-14210-0.64p  (-0.80100.37)  (-2.4110-0.950  (-2.60 to ~0.98)°
diabetes care associated with DIS:LOSCOF 0.84 0.60 0.84 106
QOF introduction; however, trend (-1.0010 ~0.67)°  (-0.93 to ~0.44)°  (-1.14 10 ~0.54)° (<141 to ~0.72)°
it is difficult to compare it Level change -0.51 -1.01 -0.33 0.20
with our findings, as they per- post-QOF (-1.05 t0 0.01) (-1.79t0 -0.24¢  (-132100.65)  (-0.90 to 1.30)
formed their analysis using a Post-QOF 019 010 012 040

y & trend (-0.03 t0 0.41) (-0.2310043)  (-0.30100.54)  (-0.07 to 0.87)

summary indicator rather than
individual indicators. Fur-
thermore, their analysis used
practice-level data and did not
adjust for various patient-level
covariates. Calvert et al found
a small improvement in the
HbA,. target level of <7.5%
and no improvement was

QOF = Quality and Outcomes Framework.

2P <.05
b P <.01

Table 5. Ethnic Differences in Mean Risk Factor Levels Before and
After QOF and Pooled 8-Year Differences From 2000 to 2007

. f level of HbA,, Cholesterol
evident for a target level o % (95% Cl) mmolIL (95% Cl)
()
<10%. The authors, however, Ethnic Group 2003 2007 Difference 2003 2007 Difference
did not use a segmented time
. lvsis. 20 White 7.5 7.5 -0.04 4.9 4.4 -0.47
SEries analysis. (-0.15 10 0.06) (-0.54 10 -0.39)
Few studies have evaluated Black 8.0° 7.8 ~0.18 48 44 ~0.38
the impact of pay-for-perfor- (-0.35 10 -0.02) (-0.47 to0 -0.29)
South Asian 7.92 7.82 -0.17 4.7 4.2° -0.47

mance programs on ethnic
group disparities in health
care. We have previously
shown that the introduc-
tion of QOF was associated

(-0.32 10 -0.02)

(-0.58 to —0.35)

HbA;. = hemoglobin A;; QOF = Quality and Outcomes Framework.

2 Indicates significant differences to white group at 5% level after adjusting for age, sex, socioeconomic status,

number of comorbidities, and practice-level clustering.
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reasonable to attribute any additional improvements

in diabetes management seen to this policy. Changes
in our population during the study period could have
affected our estimate, but such bias would be limited
because we used individual-level, longitudinal data on
patients. Our study is based on retrospective data from
patients registered with practices in 2007, which means
that we do not have information on patients who died
or changed their practice during the study period.

Our sensitivity analyses, which accounted for the pos-
sibility of attrition bias, yielded results substantiating
the robustness of findings from our main analysis.
Because there were only a few patients in some of the
ethnic groups, we had to combine patients into 3 main
groups. We accept that such grouping might mask dif-
ferences in diabetes management.?> We were not able
to distinguish between patients with type 1 and type 2
diabetes. Our findings were derived from one primary
care organization in the United Kingdom and may not
reflect the impact of QOF in other parts of the country
or be transferable to pay-for-performance programs in
other health systems. Finally, we used practice-based
postal codes to assign deprivation scores to patients,
which may not present a true estimation of their indi-
vidual socioeconomic position.

Our findings suggest that this major pay-for-
performance program has not addressed important
disparities in chronic disease management in its first 3
years; that is, the findings are thus far not consistent
with the inverse equity hypothesis that disparities will
be reduced over time. Our findings do provide support
for the view that targeted quality improvement strate-
gies may be required to address disparities in chronic
disease management. Designers of pay for performance
should weigh the effect of such schemes on minority
patients and consider incorporating targeted incentives
to address the persistence of such disparities. Local
efforts in the United Kingdom to reduce disparities by

Diastolic Blood Pressure
mm Hg (95% CI)

Systolic Blood Pressure
mm Hg (95% Cl)

2003 2007 Difference 2003 2007 Difference
138.3 132.9 -5. 78.6 76.0 -2.5
(-6.5 t0 —4.3) (-3.2t0-1.9)
141.42 135.12 -6.3 80.42 77.7° 2.
(-7.8 to -4.9) (-3.5t0 -1.8)
136.3 131.02 -5.2 78.5 75.6 -2.9
(-6.8 to -3.6) (-3.8t0 -1.9)

using financial incentives to improve care in minority
groups and monitor progress through better recording
of ethnicity and first language may represent a promis-
ing step forward.?

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.org/content/10/3/228.
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