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ABSTRACT

PURPOSE Previous research has shown that long-term cancer survivors with other
chronic diseases may receive poorer care for those diseases compared with the
general population. We sought to establish the quality of care for chronic dis-
eases among cancer survivors in the United Kingdom.

METHODS From the UK General Practice Research Database, we identified
21,366 adult patients who had survived 5 or more years after a diagnosis of
breast, colorectal, or prostate cancer with a diagnosis of hypertension, coronary
artery disease, diabetes, or cerebrovascular disease. For each patient, an age-sex
matched noncancer control patient was selected from the same general practice
and with the same chronic disease. We compared the chronic disease care in can-
cer survivors and their matched controls.

RESULTS The proportion of patients meeting quality standards for chronic
disease care was high in both cancer survivors and control patients. Although
cancer survivors were slightly less likely to receive blood pressure monitoring
and cholesterol tests, this difference was no longer apparent if patients who died
during the study period were excluded. For instance, 93% of breast cancer survi-
vors received blood pressure monitoring compared with 94% of matched control
patients. Similarly, control of disease was comparable among all patients, with
the exception of diabetic prostate cancer survivors, who had fewer cholesterol
readings under the control limit (17% reduction, 95% Cl, 7%-26%) and diabetic
colorectal survivors, who had fewer calendar quarters of glycated hemoglobin
control (12% reduction, 95% Cl, 2%-23%).

CONCLUSIONS Care of comorbidities is not neglected in the United Kingdom
because people have had a previous diagnosis of cancer. One explanation is that in
the United Kingdom, such care is provided through a robust primary care system.

Ann Fam Med 2010;8:418-424. doi:10.1370/afm.1162.

INTRODUCTION

ancer is primarily a disease affecting an older population. Cur-

rently, 1 in 8 people aged 65 years and older are living beyond

a diagnosis of cancer in the United Kingdom."! Chronic disease
management is an important issue for older, long-term survivors, many of
whom will have 1 or more comorbid diseases.? Research from the United
States has highlighted, however, the underuse of chronic disease monitor-
ing in individuals with cancer.?"® Furthermore, cancer survivors with a
comorbid condition have a substantially higher likelihood of poor health
and disability than those without a history of cancer.”'® Now that more
than one-half of all individuals with a diagnosis of cancer will live more
than 5 years after the diagnosis, these chronic illnesses, not cancer, will
contribute to a substantial proportion of the long-term morbidity and
mortality in this population."
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CHRONIC DISEASES IN CANCER SURVIVORS

Previous research has highlighted problems in
delivering coordinated health care to cancer survivors.
Patients and physicians report different beliefs about
the role of primary and secondary care in the long
term, resulting in uncertainly among patients wonder-
ing where to turn to for their routine preventative
care.” In the United Kingdom, most cancer survivors
are referred back to the care of their primary care
physician 3 to 5 years after the diagnosis, and it is in
primary care that these long-term cancer survivors
will receive the bulk of their health care. It is unknown
whether this population receives adequate care in the
British primary health care system."

The main aims of this work are to extend upon
previous research and to investigate monitoring of
chronic disease in a British primary care setting. Our
purpose is to investigate whether cancer survivorship
influences primary care physicians in the United King-
dom to deliver less-adequate disease monitoring for
other chronic diseases compared with control patients
who did not have cancer. One of the advantages of
this study includes the ability to not only investigate
receipt of care, but also to use individual monitoring
test results to determine whether long-term cancer sur-
vivors have adequate disease maintenance.

METHODS

Source of the Data

This study used the General Practice Research Data-
base (GPRD), which is the world's largest source of
anonymous longitudinal data from primary care. The
GPRD currently contains information on a representa-
tive group of 3.6 million patients from more than 400
general practices in the United Kingdom.'* Practices
participating in the GPRD record data on individual-
level clinical diagnoses, prescriptions, and quantitative
results from tests and examinations conducted in pri-
mary care. The data undergo quality control proce-
dures, and several validation studies have shown a high
level of data completeness within the GPRD."®

Participants and Inclusion and Exclusion
Criteria

This report is part of a larger study that aims to exam-
ine the use of primary health care services by long-term
survivors of breast, colorectal, and prostate cancer.'®
Cancer survivors were defined as those aged 30 years
or older at the time of diagnosis with at least 5 years of
postdiagnosis survival. The main cohort from which
the participants for this analysis were chosen consists of
18,707 breast cancer survivors, 5,773 colorectal cancer
survivors, and 4,856 prostate cancer survivors matched
to 4 control patients who did not have cancer. This

analysis included only those patients with a chronic
disease requiring monitoring; therefore, we included
cancer survivors and matched controls with diabetes,
hypertension, stroke or transient ischemic attack (TIA),
myocardial infarction (MI), or coronary artery dis-

ease (CAD) diagnosed before the start of the analysis
period. Because cancer survivors and control patients
were not originally matched by chronic disease, for

the purposes of this study, we restricted cases to those
cancer survivors with a chronic disease, then randomly
sampled within all available control patients on the basis
of age, sex, primary care practice, and chronic disease
on a one-to-one ratio to make comparisons between
survivors and control patients with the same condition.
Clinical codes for identification of disease status can be
provided upon request. Survivors and control patients
entered the analysis on September 1, 2003, with at least
1 day of follow-up until the end of the study period on
August 31, 2006. Cancer survivors entered the analy-
sis along with their matched controls only when they
achieved 5 years survival, and the matched groups were
censored from the analysis if the cancer survivor died
or transferred out of the GPRD primary care practice.

Statistical Analysis

We used national guidelines to determine whether
patients with chronic disease achieved adequate levels
of disease control. The English Quality and Outcomes
Framework (QOF) is an incentive program with annual
monetary rewards for primary care practices achieving
nationally set indicators for clinical care."” We used lev-
els for monitoring as indicated in QOF to define ade-
quate control of disease for the indicators used in this
study. Adequate control of blood pressure was defined
as a measurement of 150/90 mm/Hg or less for patients
with hypertension or 145/85 mm/Hg for patients with
diabetes. We also used the QOF guidelines for total
cholesterol levels, which defines less than 5 mmol/L
(200 mg/dL) for patients with a history of coronary
artery disease, diabetes, and cerebrovascular disease
(stroke and transient ischemic attack). Adequate con-
trol of diabetes was defined as a glycated hemoglobin
(HbA, ) reading of less than 7.5%. Cancer survivors
with more than one chronic condition requiring moni-
toring were included in each of the relevant analyses.
For instance, a cancer survivor with hypertension and
diabetes was included twice, in both analyses examin-
ing blood pressure and HbA,. monitoring.

We initially compared receipt of monitoring in can-
cer survivors and control patients from September 1,
2003, to August 31, 2006, using ¥ tests and binomial
exact 95% confidence intervals for the proportions.
Because patients at the end of life may be treated dif-
ferently, we also compared the proportion of patients
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receiving monitoring after excluding all matched pairs
where either the survivor or control patient died dur-
ing the study period. To account for the matched
groups in multivariate models, we also used conditional
logistic regression to report receipt of monitoring over
the 3-year analysis window.

To examine disease control, we produced mean sys-
tolic and diastolic blood pressure, total cholesterol, and
HDbA,. measurements for each patient receiving moni-
toring based on readings in 3-month periods (quar-
terly) from September 1, 2003, to August 31, 2006.
When a monitoring test was not conducted or not
recorded, we assumed no change and used the same
value as the previous time period. We compared the
number of quarters with a test reading in the control
range using ! tests, and univariate associations (P <.05)
were explored in multivariate models using conditional
fixed-effects regression to account for the matched
groups. All analyses were carried out using Stata MP
statistical software, version 10.1 (StataCorp LP, Col-
lege Station, Texas).

Explanatory Variables
We adapted the Charlson comorbidity index and
assigned each patient a comorbidity score based
on their clinical history in the GPRD.'® The origi-
nal Charlson score assigns
patients with cancer a

patients with a history of cerebrovascular disease,
including stroke and TIA, and 3,154 patients with a
history of coronary artery disease (Table 1). Reflect-
ing national trends in cancer incidence and survival,
breast cancer survivors comprised the largest group of
cancer survivors. The patient population was elderly,
and most breast and colorectal cancer survivors were
more than 10 years after their diagnosis. A significantly
higher proportion of all cancer survivors died during
the 3-year study period. Most patients in this study
had only 1 of the chronic diseases indicating monitor-
ing (n=17254, 89.7%), however, a small proportion

of patients (# = 1,974, 10.3%) had more than 1 of the
chronic conditions under investigation.

Proportion of Patients Receiving Monitoring
We first examined the proportion of individuals who
received at least 1 monitoring test during the 3-year
period (Table 2). Almost all cancer survivors were
significantly less likely to receive any monitoring tests.
Compared with the control population, however, a
considerably higher proportion of cancer survivors
died during the study period. Because patients at the
end of life may receive different levels of disease moni-
toring, we also considered the receipt of monitoring
among matched pairs when neither the survivor nor

weighted score of 2; how-

Table 1. Patient Characteristics in Each Analysis

ever, we excluded cancer as a
comorbid disease.'® This score

was added as an explanatory
variable to all multivariate
analyses. We also included
the number of consultations
during the study period,
along with body mass index
and a dichotomous vari-
able indicating whether the
patient died during the analy-
sis period. Because patients
nearing the end of their life
may be treated differently in
primary care, we tested for
interactions between death
and receipt of monitoring in
all multivariate models.

RESULTS

The final analysis was con-
ducted on 15,800 patients
with hypertension, 1,346

Breast Colorectal Prostate

Characteristic Survivor  Control  Survivor  Control  Survivor  Control
History of hypertension

No. of patients 4,624 4,624 1,732 1,732 1,544 1,544

Patients who died, % 14.7 2.6 18.2 3.2 25 5.1

Age in 2003, years 73.7 73.7 771 771 77.0 77.0

Years from diagnosis 11.4 - 10.8 - 5.9 -
History of diabetes

No. of patients 334 334 167 167 172 172

Patients who died, % 20.1 3.6 23.4 5.9 27.9 6.9

Age in 2003, years 73.3 73.3 75.7 75.7 76.3 76.3

Years from diagnosis 10.4 - 10.5 - 5.6 -
History of coronary

artery disease, myo-

cardial infarction

No. of patients 499 499 478 478 600 600

Patients who died, % 25.2 7.4 24.5 8.8 27.3 6.2

Age in 2003, years 78.9 78.9 79.0 79.0 78.1 78.0

Years from diagnosis 12.4 - 10.6 - 6.4 -
History of cerebrovas-

cular disease

(eg, stroke or tran-

sient ischemic attack)

No. of patients 229 229 156 156 148 148

Patients who died, % 34.5 10.5 333 11.5 39.2 15.5

Age in 2003, years 81.5 81.5 81.6 81.5 80.8 80.8

Years from diagnosis 12.9 1.1 6.2

patients with diabetes, 1,066
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Table 2. Proportion of All Patients Receiving a Monitoring Test

Blood Pressure Total Cholesterol HbA,.
History of
History of History of History of History of Cerebrovascular History of
Type of Hypertension Diabetes CAD/MI Diabetes Disease Diabetes
Cancer % (95% Cl) % (95% Cl) % (95% CI) % (95% CI) % (95% CI) % (95% Cl)
Breast
Survivor 91.6° 90.72 78.6° 84.4¢ 62.4° 86.2
(90.8-92.4) (87.1-93.6) (74.7-82.0) (80.0-88.1) (55.8-68.7) (82.1-89.7)
Control 95.2 95.2 86.9 91.0 81.7 88.9
(94.5-95.8) (92.3-97.2) (83.7-89.8) (87.4-93.9) (76.0-86.4) (85.1-92.1)
Colorectal
Survivor 91.82 89.8 79.12 79.6° 66.0° 83.2
(90.4-93.1) (84.2-93.9) (75.2-82.6) (72.7-85.4) (58.0-73.4) (76.7-88.6)
Control 95.4 92.2 87.5 89.8 80.7 87.4
(94.3-96.4) (87.0-95.8) (84.1-90.2) (84.2-93.9) (73.7-86.6) (81.4-92.0)
Prostate
Survivor 88.9° 86.6° 79.2¢ 79.7° 64.2° 80.2°
(87.2-90.4) (80.6-91.3) (75.7-82.3) (72.9-85.4) (55.4-71.5) (73.5-85.9)
Control 93.4 94.2 88.7 89.5 78.4 90.1
(92.0-94.6) (89.6-97.2) (85.8-91.1) (83.9-93.7) (70.9-84.7) (84.6-94.1)

CAD = coronary artery disease; Cl = confidence interval; HbA;. = glycated hemoglobin; MI = myocardial infarction.

2P <.05 for univariate x> comparison between cancer survivors and controls.

Table 3. Proportion of All Patients Receiving a Monitoring Test, Excluding Patients Who Died

Blood Pressure Total Cholesterol HbA,.
History of
History of History of History of History of Cerebrovascular History of
Cancer Hypertension Diabetes CAD/MI Diabetes Disease Diabetes
Type % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl)
Breast
Survivor 93.3 94.7 89.0 90.5 76.0 91.3
(92.5-94.1) (91.2-97.7) (85.3-91.9) (86.3-93.8) (68.3-82.7) (87.2-94.4)
Control 94.8 95.8 89.5 92.1 84.2 88.6
(94.1-95.5) (92.7-97.9) (85.9-92.4) (88.1-95.0) (77.3-89.7) (84.1-92.2)
Colorectal
Survivor 93.9 93.5 86.2 84.7 74.7 86.3
(92.5-95.1) (87.7-97.2) (82.2-89.6) (77.1-90.5) (65.2-82.8) (78.9-91.8)
Control 95.3 91.9 90.1 89.5 85.4 88.7
(94.1-96.4) (85.7-96.1) (86.6-93.0) (82.7-94.3) (77.1-91.6) (81.8-93.7)
Prostate
Survivor 92.5 90.2 88.7 86.9 77.0 83.7
(90.8-93.9) (83.6-94.9) (85.3-91.5) (79.7-92.4) (66.8-85.4) (76.0-89.8)
Control 92.1 93.5 89.6 86.9 79.3 86.9
(90.3-93.6) (87.6-97.2) (86.3-92.3) (79.7-92.4) (69.3-87.3) (79.7-92.4)

CAD = coronary artery disease; Cl = confidence interval; HbA,. = glycated hemoglobin; MI = myocardial infarction.

the control patient died during the analysis window of receiving chronic disease monitoring. There was no

(Table 3). After excluding individuals who died, all formal evidence for an interaction between death and

cancer survivors and controls received at least the same  delivery of care; however, the numbers of patients who

level of disease monitoring. died and had a chronic disease were few in each sepa-
We explored all associations further in condi- rate analysis.

tional multivariate models accounting for the matched

groups. After adjusting for the matching, number of Control of Disease

consultations, Charlson score, body mass index, and To investigate disease control, we compared the pro-

death, there were no significant differences between portion of quarterly periods when cancer survivors

any cancer survivors and control patients in the odds and control patients had test readings in the indicated
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Table 4. Proportion of Calendar Quarters With Adequate Control of Disease
Blood Pressure Total Cholesterol HbA,.
History of
History of History of History of History of Cerebrovascular History of
Cancer Hypertension Diabetes CAD/MI Diabetes Disease Diabetes
Type % (95% Cl) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)
Breast
Survivor 69.0 62.8 58.3 64.2 50.2 69.6
(68.1-70.1) (58.9-66.6) (54.1-62.6) (59.7-68.8) (43.0-57.4) (59.6-68.7)
Control 68.1 57.9 56.5 70.4 49.5 64.1
(67.2-69.1) (54.1-61.8) (52.6-60.6) (66.1-74.6) (43.2-55.8) (59.6-68.7)
Colorectal
Survivor 69.6 63.7 74.4 75.3 65.4 63.7%
(67.9-71.3) (57.7-69.7) (70.6-78.2) (69.1-81.6) (57.4-73.5) (57.2-70.4)
Control 68.3 63.6 73.1 78.6 69.4 73.3
(66.7-69.9) (57.9-62.3) (69.3-76.8) (73.0-84.1) (62.3-76.4) (67.7-78.9)
Prostate
Survivor 74.4 67.9 78.0 74.6° 66.7 72.5
(72.7-76.1) (61.7-74.0) (74.7-81.3) (68.2-80.9) (58.1-75.4) (66.0-79.1)
Control 72.8 65.1 81.5 83.7 76.9 68.5
(71.1-74.5) (59.7-70.5) (78.7-84.2) (78.6-88.7) (70.4-83.3) (62.1-74.9)
CAD = coronary artery disease; Cl = confidence interval; HbA;. = glycated hemoglobin; MI = myocardial infarction.
2P <.05 for univariate x> comparison between cancer survivors and control patients.

control range. The univariate analysis shows that most
cancer survivors had similar adherence to the QOF
clinical indicators for blood pressure, cholesterol, and
HbA,, levels compared with control patients (Table 4).
There were 2 exceptions, however; diabetic colorec-
tal cancer survivors had significantly fewer quarterly
periods with HbA,. levels under 7.5%, and diabetic
prostate cancer survivors had significantly fewer peri-
ods with a total cholesterol reading under 5 mmol/L.
These associations persisted after adjusting for the
matching and covariates; diabetic prostate cancer
survivors had a 17% (95% confidence interval [CI],
7%-26%) reduction in the proportion of cholesterol
readings in the control range compared with matched
controls. Colorectal cancer survivors also had a lower
proportion of controlled HbA,. readings (12% reduc-
tion; 95% Cl, 2%-23%). There was no evidence for
effect modification for differential control of disease
among patients who died within the study period.

DISCUSSION

This study is the first of this type in the United King-
dom and the first to report comparisons between indi-
vidual patient-monitoring results in cancer survivors
and in control patients. Chronic disease is well man-
aged in UK primary care; most cancer survivors who
are not at the end of life receive the same level of care
as noncancer patients. Of those who did receive moni-
toring, disease was generally controlled at the same
level in both populations.

Possible Mechanisms and Implications for
Clinicians or Policy Makers

The results of this study show that in British primary
care, history of cancer is not associated with poorer
management of hypertension, diabetes, cerebrovascular
disease, or coronary artery disease. There seem to be
some differences in the receipt of monitoring among
patients at the end of life; however, there were not
enough patients to conduct formal subgroup analyses
in the multivariate models. Changes in disease mainte-
nance strategies are likely to be appropriate in patients
receiving palliative care.

These findings differ from previous research from
the United States, which has shown deficiencies in care
for long-term cancer survivors.**! This divergence in
quality of care is likely a result of differences in health
care delivery in the United States and the United
Kingdom. Specifically, the introduction of incentives
for chronic disease monitoring, universal health care,
and a clear role for primary care in the United King-
dom may play a role in ensuring appropriate provision
of comprehensive care in older age.

The quality of British primary care has been
improving steadily since the late 1990s as a result of
the introduction of national initiatives and guidelines
for the provision of improved health services.?*?' The
launch of the QOF in England in 2004 helped to accel-
erate and standardize clinical performance for many of
the indicators included in the incentive program.?>2*
Under QOF, primary care practices can claim financial
rewards upon meeting clinical indicators relating to
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monitoring 10 chronic conditions, including coronary
artery disease, stroke, hypertension, and diabetes.?*
These incentives have helped standardize delivery of
care in England, and are likely to play a part in ensur-
ing adequate chronic disease care for cancer survivors.
The effect of incentivizing indicators for some condi-
tions and not others means that the quality of care

for some conditions not covered in QOF have not
improved. Patients with conditions that are not indi-
cated for financial incentives under QOF are at risk of
poorer quality of care.?

The roles of primary care and specialist physicians
can be unclear to both long-term cancer survivors and
health care professionals in the US health care setting.
Many patients expect both primary care physicians
and oncologists to provide a proportion of care of
other medical problems, and almost all studies compar-
ing uptake of noncancer health care report that cancer
survivors who see both a primary care physician and
an oncologist received the best quality care.*® The
clearer role of primary and secondary care physi-
cians in the United Kingdom means that fewer cancer
survivors requiring monitoring should slip through
the net. Long-term cancer survivors in the United
Kingdom are unlikely to have regular contact with
an oncologist; most are discharged from hospital fol-
low-up 3 to 5 years after the diagnosis. Primary care
physicians are the first point of contact for patients in
the United Kingdom and act as gatekeepers to second-
ary care. Cancer survivors in the United Kingdom
are therefore likely to receive most of their long-term
comprehensive health care solely from a primary
health care team experienced in the care of chronic
conditions. As research from the United States sug-
gests, however, individuals seeing an oncologist as well
as a primary care physician will receive better care for
cancer-related issues. It is possible that only being able
to access a primary care physician in the first case may
mean that fewer oncology issues are monitored in long-
term cancer survivors in the United Kingdom. Our
study did not specifically consider this issue.

Strengths and Weaknesses

The strengths of this study include the large num-
ber of cancer survivors and control patients, and the
representative nature of the population. Some of

the limitations of this research are common to other
studies using large administrative databases. First,
because patient records were not primarily collected
for research purposes, it is possible that some tests
and diagnoses were not accurately or fully recorded.
Because this analysis was conducted as case-control
comparisons, completeness of recording should not
affect our results; it is unlikely that the services con-

sidered in this report would be coded preferentially

in either population. Second, because we are using a
primary care database, we are unlikely to account for
disease monitoring provided in the hospital or in spe-
cialized clinics. In the United Kingdom, however, most
cancer survivors are discharged to the care of their
primary care physician by 5 years after the diagnosis.
Most of their care will therefore occur in primary care
and is likely to be captured in this cohort of long-term
survivors in the GPRD.

There are 2 main methodological limitations to this
research. Although some of the individuals had a his-
tory of more than 1 of the chronic diseases considered
in this report, we have treated them separately in each
analysis. A higher proportion of all cancer survivors
had more than 1 chronic disease, which possibly may
have introduced a bias, as patients with multiple mor-
bidities may receive better care.?**” Even so, we believe
that it was appropriate to analyze the patients with 2
or more chronic diseases similarly to those with only 1
chronic disease, as the QOF guidelines that were used
as the benchmark of care are specific to each condition
regardless of multimorbidity. Second, although we have
conducted numerous statistical tests for the proportion
of individuals receiving monitoring and quarterly con-
trol of disease, we have not adjusted for multiple com-
parisons. It is not always necessary to make adjustments
for multiple comparisons, especially as these results are
based on observed, and not random data.?®

Unanswered Questions and Future Research
There are several unanswered questions arising from
this research. Our results suggest that primary care
physicians may change disease-monitoring practices in
dying cancer survivors. It was not possible, however,
to access additional information to determine which
patients were specifically receiving end-of-life care.
The GPRD will soon be linked to death registration
data from the Office for National Statistics (ONS),
which will allow us to investigate cause of death and
primary care provision in those cancer survivors dying
from cancer. We also considered chronic disease care
in cancer survivors at least 5 years after the diagnosis
only, when their disease monitoring was likely to be
reported in a primary care database. Further work
should be conducted to explore whether shorter-term
cancer survivors in the United Kingdom, who are see-
ing a cancer specialist on a regular basis, are receiving
adequate care of other health concerns.

In an aging and growing population with increas-
ing cancer survival rates, it is important to manage
not only the cancer-specific needs of long-term sur-
vivors, but also to ensure the adequate management
of comorbid disease. This research shows that care
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of these specific comorbidities is not neglected in the
United Kingdom because people have had a previous
diagnosis of cancer.

Previous research showing disparities in chronic
disease care among long-term cancer survivors in the
United States may possibly be due to health system
effects. Our research adds to the existing literature in
this area, but is the first study to examine use of pri-
mary care services in a UK setting.

To read or post commentaries in response to this article, see it
online at http:/lwww.annfammed.orglcgilcontent/full/8/5/418.

Key words: Neoplasms; chronic disease: comorbidity; primary health
care; continuity of patient care

Submitted December 8, 2009; submitted, revised, April 10, 2010;
accepted April 19, 2010.

Funding support: This work has been funded by Macmillan Cancer
Support through its Research Capacity Development Programme and by
Cancer Research UK (CR-UK) grant number C23140/A8854.

References

1. Maddams J, Brewster D, Gavin A, et al. Cancer prevalence in the
United Kingdom: estimates for 2008. Brit Jf Cancer. 2009;101:541-547.

2. Ramsey SD, Berry K, Moinpour C, Giedzinska A, Andersen MR.
Quality of life in long term survivors of colorectal cancer. Am J Gas-
troenterol. 2002;97(5):1228-1234.

3. Earle CC, Burstein HJ, Winer EP, Weeks JC. Quality of non-breast
cancer health maintenance among elderly breast cancer survivors.
J Clin Oncol. 2003;21(8):1447-1451.

4. Earle CC, Neville BA. Under use of necessary care among cancer
survivors. Cancer. 2004;101(8):1712-1719.

5. McBean AM, Yu X, Virnig BA, McBean AM, Yu X, Virnig BA. The
use of preventive health services among elderly uterine cancer sur-
vivors. Am J Obstet Gynecol. 2008;198(1):86-88, el-e8.

6. Snyder CF, Earle CC, Herbert R], Neville BA, Blackford AL, Frick KD.
Preventive care for colorectal cancer survivors: a 5-year longitudinal
study. J Clin Oncol. 2008;26(7):1073-1079.

7. Snyder CF, Earle CC, Herbert R}, Neville BA, Blackford AL, Frick KD.
Trends in follow-up and preventive care for colorectal cancer survi-
vors. | Gen Intern Med. 2008;23(3):254-259.

8. Snyder CF, Frick KD, Peairs KS, et al. Comparing care for breast can-
cer survivors to non-cancer controls: a five-year longitudinal study.
J Gen Intern Med. 2009;24(4):469-474.

9. Hewitt M, Rowland JH, Yancik R. Cancer survivors in the United
States: age, health, and disability. J Gerontol A Biol Sci Med Sci.
2003;58(1):82-91.

10. Meyerhardt JA, Catalano PJ, Haller DG, et al. Impact of diabetes
mellitus on outcomes in patients with colon cancer. J Clin Oncol.
2003;21(3):433-440.

20.

2

22.

23.

24.

25.

26.

27.

28.

. Cancer Research UK. CancerStats. Survival - UK. http://info.cancer-

researchuk org/cancerstats/survival/. 2006. Accessed Sep 3, 2009.

. Cheung WY, Neville BA, Cameron DB, Cook EF, Earle CC. Compari-

sons of patient and physician expectations for cancer survivorship
care. J Clin Oncol. 2009;27(15):2489-2495.

. Khan NF, Ward A, Watson E, Austoker J, Rose PW. Long-term

survivors of adult cancers and uptake of primary health services: a
systematic review. Eur J Cancer. 2008;44(2):195-204.

. The GPRD practice and patient populations. http://www.gprd com/_

docs/GPRD%20Practice%20Patient%20Populations pdf. 2009.
Accessed Sep 2, 2009.

. Khan NF, Harrison SE, Rose PW. Validity of diagnostic coding

within the General Practice Research Database: a systematic review.
Br J Gen Pract. 2010;60(572):e128-e136.

. Khan NF, Perera R, Harper S, Rose PW. Adaptation and validation

of the Charlson Index for Read/OXMIS coded databases. BMC Fam
Pract. 2010;11:1.

Department of Health. Quality and Outcomes Framework. http://
www.dh.gov. uk/en/Healthcare/Primarycare/Primarycarecontract-
ing/QOF/DH_099079. 2006.

. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of

classifying prognostic comorbidity in longitudinal studies: develop-
ment and validation. J Chronic Dis. 1987;40(5):373-383.

. Snyder CF, Frick KD, Kantsiper ME et al. Prevention, screening, and

surveillance care for breast cancer survivors compared with controls:
changes from 1998 to 2002. J Clin Oncol. 2010;21(1)29-30.

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;357(2):181-190.

. 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;331(7525):1121.

National Primary Care Research and Development Centre. Spot-
light: what difference has QOF made? Manchester, UK: University of
Manchester; 2009. http://www.npcrdc.ac.uk/Publications/QOFSpot-
light2009.pdf.

Crosson JC, Ohman-Strickland PA, Campbell S, et al. A comparison
of chronic illness care quality in US and UK family medicine prac-
tices prior to pay-for-performance initiatives. Fam Pract. 2009;
26(6):510-516.

Roland M. Linking physicians' pay to the quality of care—a major
experiment in the United kingdom. N Engl | Med. 2004;351(14):
1448-1454.

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 ] Med. 2009;361(4):368-378.

Bae S, Rosenthal MB. Patients with multiple chronic conditions
do not receive lower quality of preventive care. J Gen Intern Med.
2008;23(12):1933-1939.

Higashi T, Wenger NS, Adams JL, et al. Relationship between
number of medical conditions and quality of care. N Engl J Med.
2007;356(24):2496-2504.

Rothman KJ. No adjustments are needed for multiple comparisons.
Epidemiology. 1990;1(1):43-46.

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG + VOL. 8, NO. 5 + SEPTEMBER/OCTOBER 2010

42 i




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


