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Population-Based Cancer Registries for
Quality-of-Life Research

A Work-in-Progress Resource for Survivorship Studies?

Melissa S.Y. Thong, PhD"?; Floortje Mols, PhD"?; Kevin D. Stein, PhD*®; Tenbroeck Smith, MA%
Jan-Willem W. Coebergh, MD, PhD?3; and Lonneke V. van de Poll-Franse, PhD"?

BACKGROUND: With the increasing number and diversity of cancer survivors, studies of survivors’ physical, emotional, and social
health and well being are of growing importance. Population-based cancer registries, which collect data on incident cases, can play
an important role in quality-of-life (QoL) studies. In this review, the authors provide an overview of QoL studies that have used cancer
registry data in this emerging area of research. METHODS: Publication databases were searched for relevant peer-reviewed original
articles published between 2001 and mid-2011. Inclusion criteria were articles published in English that used cancer registries as the
sampling frame and/or that used registry data in analyses with QoL data. All included articles were assessed on the quality of infor-
mation provided, cancer registry procedures, and study design. RESULTS: In total, 173 articles from 13 countries were reviewed, and a
large proportion were from the United States (n=72) and Europe (n=70). Fourteen different malignancies were studied, and the
most frequent were breast cancer. Most studies focused on adult survivors, and only 4 focused on the elderly (aged >70 years). Of
the reviewed articles, 110 (64%) provided a good amount of information on the cancer registry. Information less frequently reported
included mainly follow-up of vital status and characteristics of respondents/nonrespondents. CONCLUSIONS: QoL studies increas-
ingly use population-based registries, which provide important clinical variables and an excellent sampling frame for identifying sub-
groups. Until now, most studies have tended to focus on more prevalent cancers, and surprisingly few studies have focused on QoL
of elderly survivors, who remain understudied in clinical trials. Cancer 2013;119(11 suppl):2109-23. © 2073 American Cancer Society.
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INTRODUCTION
The number of cancer survivors worldwide is increasing because of a combination of rising cancer incidence rates and improving 5-
year survival rates. Specifically, as the absolute size and proportion of the world population aged >65 years continues to grow, it is
likely that the number of individuals being diagnosed with cancer also will continue to rise. In addition, advances in cancer screening,
early detection, and treatment strategies have resulted in significant increases in the 5-year survival rate for all cancers combined in
most industrialized countries.' However, despite these advances, cancer treatments often are quite debilitating and may put cancer
survivors at risk for late/long-term effects, such as fatigue, cardiomyopathy, or second primary cancers.” Consequently, the long-term
well being of cancer survivors has begun to demand increasing attention.” Clearly, more research is needed to address these issues.
However, the identification and recruitment of post-treatment cancer survivors can be a challenge to conducting such studies.

One potential solution to the challenges of identification and recruitment of cancer survivors for research purposes is
the use of national, state, and regional cancer registries. Cancer registries originally were developed to track incidence,

Corresponding author: Melissa S. Y. Thong, PhD, CoRPS, PO Box 90153, 5000 LE, Tilburg, The Netherlands; Fax: (011) 31 13 466 2067;
m.thong@tilburguniversity.edu

'Center of Research on Psychology in Somatic Diseases (CoRPS) Tilburg University, Tilburg, the Netherlands; 2Comprehensive Cancer Center South (CCCS), Eind-
hoven Cancer Registry, Eindhoven, the Netherlands; *Department of Public Health, Erasmus University Medical Center, Rotterdam, the Netherlands; “Behavioral
Research Center, American Cancer Society, Atlanta, Georgia; *Rollins School of Public Health, Emory University, Atlanta, Georgia.

European-American Dialogues on Cancer Survivorship: Current Perspectives and Emerging Issues

This supplement was guest edited by Vittorio Mattioli, MD (NCRC, Bari, Italy) and Kevin Stein, PhD (American Cancer Society, Atlanta, Georgia) and was produced
with the authoritative contribution of 58 authors from the European Union and the United States. The primary aims are to highlight the potential differences
between European and American approaches to cancer survivors' issues, increase coordination among oncologists and other primary care providers, and aid the
development of a shared care model that can improve the quality of cancer care.

The opinions or views expressed in this supplement are those of the authors and do not necessarily reflect the opinions or recommendations of the journal editors,
the American Cancer Society, John Wiley & Sons, Inc., or the National Cancer Research Center Istituto Tumori “Giovanni Paolo II" Bari.

We thank the participants of the Eurocourse WP6 Quality of Life workgroup for their contribution: Volker Arndt, Annemarie Bouvier, Valerie Jooste, Linda Sharp, and Penny Wright.

DOI: 10.1002/cncr.28056, Received: August 29, 2012; Revised: January 22, 2013; Accepted: January 31, 2013, Published online May 20, 2013 in Wiley Online
Library (wileyonlinelibrary.com)

Cancer  June1, 2013 2109



Original Article

Computerised search of databases:
1080 hits
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\ 4

A 4

criteria* and duplicate references: 886
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A 4
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A 4

criteria: 63

Articles found through reference

<
<
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Total articles included in the final selection:
173

checking, e-TOC notifications and
personal communication: 42

Figure 1. This is a flow diagram of articles that were accepted and rejected during the selection procedure. *The selection criteria
were: studies in English, a population-based registry was used for sampling or data linkage, and the articles were published in
peer-reviewed journals within the last 10 years from 2001 to mid-June 2011. e-TOC indicates electronic table of contents.

patterns of care, and cancer mortality in well defined pop-
ulations. Advantages of using national or regional regis-
try data include their wide geographic reach, the inclusion
of all patients/survivors regardless of treating facility, the
large numbers of cancer patients/survivors they include,
and the wealth of information on patients’ sociodemo-
graphic and clinical characteristics available; thus, regis-
tries provide an excellent sampling frame from which to
identify cases for survival studies. Because they are popula-
tion-based, data from cancer registries can attain better
external validity and are less likely to have problems with
referral biases associated with institutional registries, espe-
cially those coming from traditional cancer centers.’
Quality of life (QoL) is an umbrella term that covers
information on symptoms (eg pain and fatigue), function-
ing (eg physical functioning), health status, psychological
well being, and overall QoL. Patient-reported outcomes
(PROs) are the gold standard for QoL assessment and are
defined as data provided by the patient without amend-
ments or interpretation from clinicians or others.® QoL
assessed using PROs is now recognized as an indicator of
treatment efficacy, because many new treatments offer
only marginal improvements in survival. The US Food
and Drug Administration and the European Agency for
the Evaluation of Medicinal Products have recently
acknowledged the essential role of QoL and PROs in clin-
ical trials.”® The US National Cancer Institute is encour-
aging the use of QoL and PRO assessment as primary and
secondary endpoints in clinical trials when appropri-
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ate.”'” PRO is also an important tool for measuring long-
term outcomes among post-treatment survivors—espe-
cially QoL and symptoms—in a patient-centered way.'"

The stated advantages of using cancer registry data
in survival studies are also applicable to QoL studies.'”
These QoL studies can investigate the prevalence of late/
long-term effects of cancer and its treatment, identify
groups of survivors at increased risk for such effects, and
identify the risk factors for developing such effects. By
providing externally valid data that describe the preva-
lence of and risk factors for late/long-term effects, regis-
try-based QoL studies can inform efforts to improve the
quality of care of cancer survivors and to design interven-
tions that improve their QoL.” Such information could be
used to develop interventions to reduce inequities in can-
cer care and improve patients’ well being after diagnosis
and treatment.'? The objectives of this review were to pro-
vide a broad overview of QoL studies among cancer survi-
vors that use cancer registry data; to describe the issues,
procedures, and regulations that are relevant to these stud-
ies in Europe and the United States; and to discuss
approaches to optimizing the use of cancer registries in
QoL cancer survivor studies.

MATERIALS AND METHODS

Search Strategy
We conducted a computerized literature search in July
2011 for articles published between 2001 and mid-June
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TABLE 1. Checklist of Information Provided in
Registry-Based, Quality of Life Articles (n=173)

No. of Articles
That Met

Criteria Criterion (%)

Description of cancer registry

1. Geographic name and location of the 158 (91)
registry are provided

2. Coverage of the cancer registry; 150 (87)
“population-based”
is stated in title, abstract, or text

3. Variables available from the cancer 107 (62)

registry are described
(eg patient demographics, stage, grade,
primary treatment)
4. The registry performs active follow-up 66 (38)
of patients’ vital status
Study population
5. Cancer registry used as a sampling
frame or linkage of QoL
data with clinical and/or demographic
data from the
cancer registry after sample inclusion
6. Description of the sampling process 165 (95)
7. Description of inclusion/exclusion criteria 170 (98)
8. Participation rates for patient groups are 73 (42)
described and are >70%
9. Information on the characteristics of
respondents vs nonrespondents
Study design
10. The study size is at least 100
patients/survivors
11. Data registered by the cancer
registry are used in the
analyses (eg stage, grade,
primary treatment)
12. Validated PRO assessments
(health-related quality of life,
health status, symptoms, functioning)
are used

169 (98)

101 (58)

165 (95)

105 (61)

170 (98)

Abbreviations: PRO, patient-reported outcome; QoL, quality of life.

2011. We restricted our search to this time frame because
most of the articles were published in the last decade.
Searches on PubMed using the Medical Subject Heading
(MeSH) terms  (“neoplasms” [MeSH] AND  “registries”
[MeSH] AND “quality of life” [MeSH]; and (“neoplasms”
[MeSH] AND “quality of life” [MeSH] AND “population-
based”) and searches of the PsycInfo and Medline databases
using the combinations of “quality of life” and “cancer”
with “registry” or “population-based” were carried out.

Selection Criteria

Only studies that used population-based cancer registries
were included; most studies used the registry as a sampling
frame and source of clinical data, whereas other “linkage”
studies used the registry only as a source of data. Cancer
registries could be regional or national or could be special-
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ized registries, like those focused on childhood and hema-
tologic malignancies or gastrointestinal cancer. Studies
that used data from a single-site registry or clinical data-
bases (for example, a hospital registry or database) were
excluded. The search was limited to original articles in
English that were published in peer-reviewed journals.

The search terms produced 1080 initial hits. Of
these, a review of the titles or abstracts revealed that 886
articles were either duplicates or did not meet our inclu-
sion criteria. The remaining 194 articles were downloaded
for further evaluation. Of these, 131 met eligibility criteria
for this study. Reasons for further excluding 63 articles
included the use of registries that were not population-
based, methodology articles, or qualitative reports.
Another 42 articles were identified through reference
checking, electronic table-of-contents notification, or per-
sonal communication. In total, 173 articles were selected
for this review (Fig. 1).

For each of the 173 selected articles, we quantified
the amount of information reported regarding the cancer
registry, the study population, and the study design. Two
authors (M.S.Y.T. and F.M.) conducted the assessment
using a 12-point standardized checklist modified from
established criteria for systematic reviews (Table 1).14-10

First, the articles were assessed independently; then,
the results from reviewers were compared. The reviewers
agreed on the ratings of most criteria. Four of the criteria
(Table 1, criteria 3, 4, 6, and 10) generated disagreement
between the 2 reviewers (M.S.Y.T. and F.M.), mainly
because of differences in interpretation with criteria 3 and
4 relating to the data recorded by the cancer registry, its
use in the analyses, and information on the sampling pro-
cess. Differences in interpretation were resolved through
consensus meetings.

A total score was generated for each article by award-
ing 1 point for each criterion met. If the information pro-
vided in the article did not meet the criterion, was
insufficiently described, or was not provided, then that
criterion was scored zero. Thus, an article could score a
maximum of 12 points. Articles that scored >9 points on
the description checklist were considered to have “good”
descriptions. Articles that scored between 6 and 8 points
were rated as “moderate,” and those that scored <5 points
provided “insufficient” descriptions.

RESULTS

Characteristics of the reviewed articles, including referen-
ces, are outlined in Table 2. Of the 173 reviewed articles,
39% reported on independent samples. The remaining
61% involved 2 to 8 articles per sample, and most came
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TABLE 2. Characteristics of Included Studies (n=173)

Characteristic No. of Articles Reference(s)
Sample
Independent 65 44-108
Repeat 108 109-216
Design
Longitudinal 55 28, 34, 51, 62, 72-74, 80, 82-128
Cross-sectional 118 44-54, 56-60, 62-77, 79-88, 90-98, 102-106, 108, 109, 118-124, 128-131, 137-139,
145, 146, 148, 150, 153, 155-157, 160, 161, 163, 169-182, 187, 188, 190-194,
198, 200, 201, 203-206, 209-215
Country of article(s)
North America
USA 72 18-20, 22, 25, 26, 29-33, 37-39, 41-44, 54, 56-58, 62, 67, 68, 73-75, 79, 80, 82,
83, 90-92, 103, 105, 106, 110, 115-123, 125-148
Canada 10 48, 62, 78, 90, 92, 98, 108, 123, 200, 201
Europe
Netherlands 23 80, 104, 109, 153, 163, 173-182, 203-206, 209-212
Germany 19 96, 97, 105, 112-117, 140-144, 154, 158, 159, 169, 170, 217
Sweden 13 51, 54, 74-76, 82, 139, 191-194, 213, 214
Norway 7 63, 72, 129-131, 160, 161
France 4 55,77, 79, 86
Finland 1 88
Denmark 1 91
Italy 1 44
France and ltaly 1 67
Australasia
Australia 13 50, 61, 87, 93, 99, 136-138, 149, 166, 167, 190, 199
China 7 103, 132-135, 164, 165
Japan 1 73
Survivorship
Short (<5y) 78 47, 48, 50, 55, 56, 64-66, 69, 76, 81, 83-85, 87, 89, 93, 94, 96, 98-108, 111-116,
118-122, 125, 128, 132, 133, 136-139, 141, 142, 147-149, 155-157, 160, 161,
164-168, 183, 185, 186, 189-192, 196, 197, 199, 213-216
Long (>5y) 51 44, 45, 49, 51, 54, 57, 58, 60, 63, 67, 71, 73, 75, 77, 79, 86, 88, 91, 92, 97, 109,
117, 126, 127, 140, 143-145, 151, 152, 162, 163, 173-176, 178-182, 184, 195,
203, 204, 207-212
Short and long 44 46, 52, 53, 59, 61, 62, 68, 70, 72, 74, 78, 80, 82, 90, 95, 110, 123, 124, 129-131,
134, 135, 146, 150, 153, 154, 158, 159, 169-172, 177, 187, 188, 193, 194, 198,
200-202, 205, 206
Special patient samples
Children and adolescents 1 211
Adult survivors of childhood or 5 44, 75, 88, 92, 97
adolescent cancer
Elderly (aged >70y) 4 55, 151, 162, 175
Rural population 4 29, 74,187, 188
Types of cancer
Breast 56 46, 53, 57-59, 64, 66, 74, 76, 79, 83, 87, 91, 95, 104-106, 108, 110, 111, 113, 115-
117, 119-121, 125-128, 132-138, 140, 143, 144, 149, 155-157, 159, 164, 165,
168-170, 181, 190, 197, 210, 216
Colorectal 24 55, 67, 72, 73, 90, 100, 107, 112, 114, 129-131, 142, 154, 158, 166, 167, 187, 188,
195, 199, 205, 206, 208
Prostate 20 94, 99, 101, 109, 147, 151, 152, 160, 161, 174, 178, 180, 183-186, 193, 194, 204,
207
Bladder 3 45, 78, 86
Testis 2 63, 77
Thyroid 1 82
Retinoblastoma 2 211, 212
Melanoma 3 96, 153, 177
Laryngeal 1 81
Central nervous system 2 54, 75
Extracranial malignancies 1 88
Gynecologic cancers
Cervical 6 47, 49, 51, 68, 71, 80
Ovarian 3 93, 200, 201
Endometrial 2 62, 209
All 3 gynecologic cancers 1 50
Upper gastrointestinal
Esophagus 5 139, 191, 192, 213, 214
Gastric 1 103
Lymphoma
Non-Hodgkin 3 65, 124, 173
Hodgkin 1 182
Various cancers (>2 types 36 44, 48, 52, 56, 60, 61, 69, 70, 84, 85, 89, 92, 97, 98, 102, 118, 122, 123, 141, 145,

of cancers)

146, 148, 150, 162, 163, 171, 172, 175, 176, 179, 189, 196, 198, 202, 203, 215
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TABLE 3. Summary of Current Methods for Sampling Quality-of-Life Studies Using Cancer Registry Data

Sampling Method Example Positive Negative Considerations
Identify survivors through ACS-SCS, e Population-based Bias (survival, e Patient contact procedures
cancer registry before sending PRO PROFILES response) (informed consent from
patients and physicians)
e Compare the clinical and e Coverage of cancer registry;
demographic characteristics length of time between
of respondents with nonrespondents diagnosis and registration
e Create samples with specific e Amount and quality of
medical characteristics (eg cancer collected clinical and
or treatment type) demographic data
e Create samples of patients with e Follow-up of vital status
rare cancers by cancer registry —allow
for tracking of patients
PRO collected before linkage IWHS; MHOS; e Identify incident cancer patients Bias (survival, e Population-based
with cancer registry ePOC at diagnosis response)

o (Possible) availability of PRO
before cancer diagnosis

Abbreviations: ACS-SCS: American Cancer Society’s Studies of Cancer Survivorship'?; ePOCS, electronic Patient-Reported Outcomes From Cancer
Survivors?®2°; IWHS, lowa Women’s Health Study (available at: http://www.cancer.umn.edu/research/programs/peiowa.html, last accessed 15 March 2013);
MHOS, Medicare Health Outcomes Survey (available at: http://outcomes.cancer.gov/surveys/seer-mhos, last accessed 15 March 2013); PRO, patient-reported
outcome; PROFILES, Patient-Reported Outcomes Following Initial Treatment and Long-Term Evaluation of Survivorship.'®

from the Prostate Cancer Outcomes Study. Most studies
were either cross-sectional in design, whereas 55 articles
reported on longitudinal data.

Countries of Articles

Certain countries were more prolific in QoL research using
cancer registries. Of the included articles, 72 were from the
United States. A significant number of articles also came
from Canada (n = 10). Many articles (n = 70) came from
Europe, including 23 from the Netherlands, 19 from Ger-
many, and 13 from Sweden. Seven Norwegian articles and
4 French articles were identified, whereas 1 publication
each came from Finland, Denmark, and Italy. One publi-
cation reported on results using data from 2 European
registries in France and Italy. From the Australasia region,
there were 13 Australian publicadons. Few articles came
from Asia, 7 came from China, and 1 came from Japan.
We identified no articles from Africa or South America.

Sample Characteristics

Most articles (n = 78) focused on patients who were <5
years from diagnosis (“short-term survivors”). Fifty-one
articles focused on long-term survivors (>5 years since di-
agnosis), whereas 44 articles included both short-term
and long-term survivors.

In general, all articles sampled adult survivors of can-
cer, except for 1 article on pediatric survivors and 5 articles
on adult survivors of childhood or adolescent cancers.
Only 4 articles reported on the outcomes of elderly cancer
survivors based on the European Society for Medical On-
cology definition of elderly oncology patients (aged >70
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years at diagnosis).'” Only a few articles used registry data
to report on underserved populations, like those living in
rural areas.

Types of Cancer

Studies on breast cancer survivors dominated with 56
articles, and studies of prostate cancers were the next most
common (n=20). Other specific cancers studied
included bladder (n = 3), testis (n = 2), thyroid (n = 1),
retinoblastoma (n=2), melanoma (n=3), laryngeal
(n=1), central nervous system (n = 2), and extracranial
malignancies (n=1). Of the 12 articles on gynecologic
cancers, there were 6 on cervical cancer, 3 on ovarian can-
cer, 2 on endometrial cancer, and 1 on all 3 gynecologic
cancers. For upper gastrointestinal cancers, there were 5
articles on esophageal cancer and 1 on gastric cancer. Four
articles focused on patients with lymphomas, including 3
articles on non-Hodgkin lymphoma and 1 article on
Hodgkin lymphoma. The remaining 36 articles included
2 or more cancer types, which were often combinations of
high-prevalence cancers of the colon or rectum, breast,
prostate, or the lymphomas.

Assessment of Information Provided

Assessment of the amount of information provided on the
cancer registry, study population, and design yielded the
following results: the summary score, which was a sum-
mation of the number of criteria each article met, ranged
from 5 to 12. According to this rating system, 110 articles
provided a good amount of information (9-12 points), 59
articles provided a moderate amount of information (6-8
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points), and 4 articles provided an insufficient amount of
information (<5 points). The most common insufficien-
cies were a lack of information on the follow-up of vital
status (Table 1, criterion 4), a lack of information on the
characteristics of respondents and nonrespondents (crite-
rion 9), and a response rate that was either unreported or
<70% (criterion 8). These shortcomings also occurred
among highly rated articles (Table 1).

Cancer Registry Information

Information on the cancer registry provided in the Meth-
ods section of each reviewed article varied in detail and
length. Some reports described the mandate, coverage,
and tracking system of the cancer registry, whereas others
provided only the name of the cancer registry.

Description of cancer registry

Most articles provided the name of the cancer registry
from which its sample was selected, thus giving an indica-
tion of the geographic coverage of the registry (Table 1,
criterion 1). The articles that did not name the registry
(9%) often indicated that the data source was a state-wide
cancer registry or a group of several registries. Similarly,
most authors (87%) explicitly stated that their sample was
selected from a population-based registry (Table 1, crite-
rion 2). Otherwise, authors either provided the name of a
cancer registry known to be population-based or indicated
that the cancer registry used was part of the Surveillance,
Epidemiology, and End Results (SEER) registry system in
the United States, which is population-based. Over one-
third (38%) of the articles did not provide a description of
the clinical variables available from the registry (such as
stage, grade, or primary treatment) (Table 1, criterion 3).
Follow-up of patients’ vital status by the registry, which
refers to whether the registry actively tracks the vital status
(alive or not) of the patients in the registry, either was not
reported or was not clearly stated in 38% of the articles
(Table 1, criterion 4).

Data used from registry

In 98% of articles, registries were used as a sampling frame
or for data linkage (Table 1, criterion 5). Of the 2% of
articles that did not meet criterion 5, all reported on fol-
low-up assessments. Although registries were most often
used as a sampling frame, there were exceptions. For
example, if legislation did not allow registries to be used
for sampling or if rapid patient identification for study eli-
gibility was necessary, then clinical data from the partici-
pating patients were abstracted from the relevant registry
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after informed consent and were then merged with PRO
data.

In addition to sampling, clinical data from the regis-
try, such as date of diagnosis and cancer stage, were com-
monly accessed for use in the analyses (Table 1, criterion
11). Although most articles included clinical data in the
analyses, only 61% clearly described which variables came
from the registry.

Sampling Process

Most articles (95%) described the sampling process (crite-
rion 6). Similarly, nearly all articles (98%) provided inclu-
sion/exclusion criteria used in the study (criterion 7).
Those articles that did not provide information regarding
these 2 criteria referred to previous publications.

Response Rates and Characteristics of
Respondents and Nonrespondents

Only 42% of the articles (n = 71) reported a response rate
>70% (criterion 8). Over half of the articles (n = 101)
described the sample selected and compared the clinical/
demographic characteristics of respondents and nonres-
pondents (Table 1, criterion 9). The vast majority of
articles (95%) had sample sizes greater than 100 survivors
(Table 1, criterion 10).

Use of Validated Patient-Reported Outcome
Instruments

Almost all articles used validated PRO instruments to
assess QoL (Table 1, criterion 12). Only 3 articles did not
get a score on this criterion. One article reported that a
21-item questionnaire was used to assess Qol,, whereas
another used a computer-assisted telephone interview to
assess the presence of symptoms that interfered with daily
mood or function, and a third reported data collected
from a questionnaire that was also used in a normative
population.

Given the wide range of instruments used in assess-
ing QoL, only a few of the most commonly used are men-
tioned here. For the assessment of general QoL, the most
commonly used instrument was the Medical Outcome
Study 36-item short-form health survey (SF-36). For dis-
ease-specific QoL, the European Organization for
Research and Treatment of Cancer Quality-of-Life Core
Questionnaire (EORTC-QLQ-C30) and the Functional
Assessment of Cancer Therapy (FACT) were the most

commonly used questionnaires.

DISCUSSION
In overview, we identified 173 articles published between
January 2001 and June 2011 that assessed the QoL of
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cancer survivors with the assistance of a cancer registry.
Most articles scored high on the amount of information
provided on the cancer registry, study population, and
study design. However, data on the follow-up of vital sta-
tus provided by the cancer registry was the least often
reported element of our assessment in these reports.
Response rates for the included articles varied from 91%
to 24%, and the majority fell below 70%.

Sampling-Related Issues

Tumor registries vary in their procedures for identifying
and following cancer paticnts,19 which was also exhibited
in this review. A significant proportion of cancer registries
do not routinely update contact information (eg address,
telephone number) after the patient is entered into regis-
try records. Consequently, locating cancer survivors may
be difficult at times, particularly for those who are further
out from diagnosis or those who have moved from the
original address at which they resided at the time of diag-
nosis. This is reflected by the reality that longer term sur-
vivors are less likely to respond to questionnaires than
shorter term survivors.'? This may explain in part why
only 73 studies (42%) reported a response rate >70%.
Efforts to update both vital status and contact information
should be important considerations in QoL research that
uses cancer registry records. Indeed, conducting research
using those registries that routinely update contact infor-
mation and vital status of patients in their databases may
offer significant advantages.

Lack of vital status follow-up information in these
studies raises the question of how representative the sam-
ple was and also the differences in characteristics of
respondents, nonrespondents, and those who have died.
Vital status follow-up is essential for studies in which
death is a primary outcome. For example, loss of patients
to death can introduce major bias in case-control studies
when a dose-response relation causes patients with greater
exposure to die sooner. Although vital status information
and loss of patients to death are less important in QoL
studies with primary outcomes like as symptoms, func-
tioning, and overall QoL, the provision of vital status in-
formation (if routinely collected by the cancer registry) is
good practice, because it indicates the representativeness
of the sample.

A large proportion of the articles covered common
malignancies, such as breast, colorectal, or prostate can-
cers. It is worth noting that we identified no articles on
less common malignancies, such as hepatobiliary or pan-
creatic cancers; the high mortality rate of these cancers
may make it difficult to accrue samples. Also, there are rel-
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atively few articles specifically focusing on the QoL of the
elderly, although they are more likely to be diagnosed
with cancer than younger individuals. Because cancer is
more likely to occur among older individuals, study sam-
ples are likely to contain significant numbers of elderly
survivors; however, articles rarely focused on this group.
The use of cancer registry data to study the QoL of elderly
survivors will be important, because they often are under-
studied or are not included in clinical studies. Since the
review selection for the current study was completed (July
2011), several articles on the physical and emotional func-
tioning of elderly cancer survivors have been published
using data from the American Cancer Society’s Studies of
Cancer Survivorship (ACS-SCS) project.”*!

Only 62% of the articles provided information on
the clinical data routinely collected by cancer registries,
such as stage and grade of cancer at diagnosis or primary
treatment. Although most articles did include clinical data
in their analyses, a substantial minority did not specify
whether these were registry data. Similar to survival stud-
ies, high-quality clinical data from registries also are im-
portant for QoL studies, but the quality of data may vary
within and across registries. Consistent with the goal of
tracking cancer incidence, the quality of registry data on
diagnosis is generally excellent. In contrast, the quality of
data on stage or receipt of adjuvant treatments may be
lower and may be related to patient or cancer center char-
acteristics.”*>> Researchers should take into account the
strengths and weaknesses of the data at the specific registry
they are using when designing studies, conducting analy-
ses, or interpreting results.

Although the majority of studies used validated
scales to assess QoL, the wide range of measures used
makes it difficult to compare results between studies or to
encourage collaboration between different research organ-
izations. Incidence and survival data traditionally col-
lected by cancer registries are readily merged across
registries or research organizations, because they have
broadly accepted, uniform definitions. This facilitates the
study of trends in cancer incidence, survival, and treat-
ment effectiveness at national and international levels.
However, QoL comparisons among samples from differ-
ent registries are more challenging not only because of var-
iations of care but also because of differences in the QoL
instruments used. With QoL increasingly becoming
accepted as a routine endpoint in assessing treatment effi-
cacy, some have suggested that a core set of QoL data
should be part of the regular data collected for effective-
ness and should be recorded by cancer registries. Natu-
rally, this idea raises questions. What constitutes core
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QoL data? How should the cancer registry collect such in-
formation? Along these lines, in the United States, the
National Institutes of Health have developed a publicly
available set of QoL assessment tools referred to as the
Patient-Reported Outcome Measurement Information
System (PROMIS). Built on the World Health Organiza-
tion framework, PROMIS includes a core set of items that
assess several QoL domains, such as pain, fatigue, depres-
sion, and physical function.?® Among the goals of
PROMIS is to increase standardization and data harmoni-
zation in QoL assessments. Another initiative is the Grid
Enabled Measures (GEM) database by the US National
GEM is a
dynamic, web-based database that was designed to organ-

Cancer Institute (www.gem-beta.org).
ize PRO measures by theoretical constructs and to facili-
tate the exchange of harmonized data.

Models of Registry-Based Quality-of-Life
Studies

The vast majority of articles used 1 of the 2 models of
registry-based studies (for a summary, see Table 3). Most
of the articles reported using a cancer registry as a sam-
pling frame. Those studies used the registry to identify
and sample cancer survivors before sending a question-
naire to collect QoL data. Examples of studies using this
model are reports from the ACS-SCS project'? and publi-
cations from the PROFILES registry in the Nether-
lands.'® The other commonly used model collects sample
participants before linking with the registry. The Iowa
Women’s Health Study (IWHS) is an example of this sec-
ond common model. In that sample, women ages 55 to
69 years from the Iowa drivers’ license register were ran-
domly sampled to complete a self-reported questionnaire
on QoL and other factors (http://www.cancer.umn.edu/
research/programs/peiowa.html). This cohort is then
linked with the SEER cancer registry annually to identify
incident cancer cases. Regardless of the strengths of these
methods, both methods will have to contend with issues
of survival and response bias.

The first model, which uses registry data as a sam-
pling frame, has several advantages. Because these regis-
tries are population-based, the studies using this model
have the potential to achieve excellent external validity.
Because the registry provides a limited set of medical and
demographic variables on everyone who was sampled, it
enables the investigator to assess bias by comparing
respondents with nonrespondents.'” However, only 58%
of the articles in our review provided such information.
Given the large number of cancer survivors contained in
registries, investigators can assemble samples with specific
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demographic, disease, and/or treatment characteristics.
This is important, because the issues faced by cancer survi-
vors vary widely, depending on these characteristics.
Registries also can enable investigators to assemble sam-
ples of less common or even rare cancers, which would be
difficult at individual hospitals.

An advantage of using the second model, which
samples participants before linkage with a cancer registry,
is the possibility of including participants and the collec-
tion of QoL data before the cancer diagnosis. The avail-
ability of QoL data before the participant is diagnosed
with cancer allows the assessment of changes in QoL as a
result of the disease and/or treatment.

Although both models have to contend with issues
of survival and response bias, another consideration for
the second model is the degree to which the sample col-
lected is sufficiently population-based. Other considera-
tions salient to both models include the geographic
coverage of the cancer registry, the amount and quality of
data registered by the cancer registry, and whether the
registry conducts regular vital status follow-up and
updates contact information of the registered patients.

Using Cancer Registries in Quality-of-Life
Research

Currently, there is much discussion regarding whether
cancer registries should be involved in approaching survi-
vors for collecting QoL data. Unfortunately, such a pro-
posal may not be feasible for most countries in the
European Union, because direct contact with cancer sur-
vivors for QoL studies is not allowed without first obtain-
ing consent from or providing notification to the
attending (and reporting) physician. In the United States,
each state has its own regulations for registry operations
such as physician and patient contact procedures. For
example, some states require physician consent before
recruitment of their current or former patient. Investiga-
tors conducting the ACS-SCS used data from their study
to demonstrate that obtaining written physician consent
reduced response rates sufficiently to convince registry
staff in 3 states to abandon the requirement of physician
consent and to use physician notification instead.'* Fur-
thermore, research suggests that most patients (87%) do
not want physicians to decide whether they will be
approached for a study.”” Researchers may consider sug-
gesting changes to registry policies, especially when they
have data to support their request. Because of the (some-
times great) variability in registry laws and regulations, the
adoption of national standards around collecting QoL
data represents a significant challenge. This barrier likely

Cancer  June1, 2013


www.gem-beta.org
http://www.cancer.umn.edu/research/programs/peiowa.html
http://www.cancer.umn.edu/research/programs/peiowa.html

Cancer Registry and QOL Research/Thong et al

could be overcome by pilot projects demonstrating the
safety and utility of collecting QoL data.

Common barriers to using cancer registries to con-
duct QoL research include issues with patient sampling
and recruitment that have adequate response rates. In the
United States, concerns around privacy and the use of
publicly reportable data for patient follow-back studies
are sometimes cited as barriers to registry-based QoL
research. Although cancer registries often have a mandate
to collect clinical data, such as date of diagnosis or cancer
characteristics from pathology reports and medical
records, this mandate frequently does not extend to ini-
tiating the contact with patients necessary for QoL stud-
ies. Including the attending physicians with interests in
QoL into the study can circumvent the problem and facil-
itate access to patients. However, this may also vary in
relation to the regional organization of the participating
physician and may be reflected in the response rate to
studies. Another consideration is that physicians may not
always be an adequate source of information of survivors’
current eligibility or ability to complete a survey. This per-
tains especially to situations in which data on survivors are
sampled years after diagnosis and the registry no longer
maintains follow-up with their initial treating physician.
Regardless of the methods used, the collection of QoL
data are outside the current scope of registry operations,
and additional funding would be required for registries to
engage in this activity.

Another consideration is the amount and quality of
dara registered by the cancer registry. In Europe, both the
European Network of Cancer Registries (ENCR), now
with a common data portal for quality control, and the
EUROCARE (EUROpean CAncer REgistry-based study
on survival and care of cancer patients) project focus on
the standardized reporting of population-based survival
data. EUROCARE, which started in 1989 with 13 popu-
lation-based cancer registries in the European Union, has
now expanded to almost 100 registries that, all together,
cover 13 million patients with newly diagnosed cancers
(www.eurocare.it), whereas ENCR comprises almost 200
registries. Nevertheless, data incompleteness remains an
issue, and ENCR has guidelines to ensure completeness of
data reporting by the participating registries (www.encr.-
com.fr). The US equivalents would be the National Pro-
gram of Cancer Registries (NPCR) and the SEER
registry. The NPCR, which is administered by the Cen-
ters for Disease Control and Prevention, supports state
cancer registries and represents data from 96% of the US
population  (htep://www.cdc.gov/cancer/nper/).  The
SEER registry was started in 1973 to collect complete and
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accurate data on cancer cases and currently covers approx-
imately 28% of the US population (http://seer.cancer.
gov/).

The registry-based collection of QoL data also
requires specifying the time point after diagnosis or treat-
ment at which to recruit survivors and, for longitudinal
studies, the frequency of follow-up. After all, cancer survi-
vors experience changes in QoL over time, depending on
where they are on the survivorship trajectory. Another
challenge of using cancer registries in QoL studies is the
lack of information on patients’ status before cancer.
However, this problem can be overcome with a design
like that of the IWHS, which links data collected through
a large population-based cohort with data from of a cancer
registry.

Despite these barriers, growing interest in cancer
survivorship within the European Union and the United
States is pushing the cancer registries in the direction of
addressing QoL. In the European Union, the “EUROpe
Against Cancer: Optimization of the Use of Registries
for Scientific Excellence in research” (EUROCOURSE)
project (www.eurocourse.org) was started to optimize
the use of cancer registries in outcome research. Under
the auspices of EUROCOURSE, European cancer regis-
tries discussed the feasibility of collecting QoL data
within cancer registries. In September 2011, EURO-
COURSE organized a 2-day workshop that was attended
by investigators from France, Germany, Ireland, the
Netherlands, and the United Kingdom who were active
in the field of QoL research using cancer registry data. In
the United States, SEER and NPCR registries have
begun to explore different mechanisms to integrate regis-
try-based data with QoL data. Specifically, efforts have
been made to link SEER registry data with several pub-
licly available data sets to allow for the examination of
QoL in the context of cancer cases that are identified
through cancer registry databases. For example, SEER
data have been linked with Medicare data, providing
mechanisms for epidemiologic and health services
research with cancer patients and survivors aged >65
years who are enrolled in Medicare (http://healthservi-
ces.cancer.gov/seermedicare). In addition, SEER data
have been linked with the Medicare Health Outcomes
Survey (MHOS), allowing for the investigation of QoL
data from cancer patients and survivors who are enrolled
in the Medicare Advantage health plans (http://outco-
mes.cancer.gov/surveys/seer-mhos). These 2 initiatives
mark an increasing recognition in the United States of
the importance of PROs and the value that cancer regis-
try data can bring to QoL research studies.
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Patient-Reported Outcomes Registries

In addition to the possibility of cancer registries collecting
patient-reported data, such as QoL, current developments
include the setting up of separate psychosocial registries
that collect QoL data from cancer survivors. Examples of
such registries in Europe include the PROFILES registry
from the Netherlands'® and the electronic Patient-
Reported Outcomes from Cancer Survivors (ePOCS)
registry from North and West Yorkshire in the United
Kingdom.”®* These 2 registries collect QoL data, which
then are merged with cancer registry data to provide a
more in-depth commentary on patients” survivorship tra-
jectory. The sampling process of both registries differs;
PROFILES uses the cancer registry as a sampling frame to
approach cancer survivors and, thereafter, to link the col-
lected QoL with cancer registry data. For ePOCS, a hospi-
tal-based and clinician-led approach is used for patient
recruitment, after which, the collected QoL data are
linked with clinical data from the cancer registry. The
number of QoL publications (n =13) from the PRO-
FILES registry since mid-2011 attest to the value of link-
ing QoL data with data from a cancer registry.’***
Further details of the PROFILES registry and the open-
access policy to its data can be obtained at www. profilesre-
gistry.nl. Several such registries also have been developed
in the United States. The Psychosocial Data Registry
from the Ireland Cancer Center in Cleveland, Ohio has
the goal of collecting QoL data from new patients and
family caregivers at diagnosis and following them through
the entire cancer experience.*> Another example is the
Breast Cancer Mind Affects the Physical (M.A.P.) Project
conducted by the Cancer Support Community (htep://
www.breastcancerregistry.org). To date, over 3500
women with a history of breast cancer from across the
United States and over 30 countries have voluntarily en-
rolled in the registry and have completed self-report sur-
veys on their physical and psychosocial health.

In this overview, we provide important information
regarding the use of cancer registries in QoL research.
However, there are some limitations that should be
addressed. Although main search engines were used to
find relevant articles in a systematic manner, this search
may not have been exhaustive. Using the PubMed MeSH
term “quality of life” may have excluded studies that did
not use this term as a keyword. Nevertheless, the propor-
tion of duplicate references eliminated from the initial
searches (82%) suggests that the included articles are rep-
resentative of the publications on this topic. Furthermore,
the large number of articles included in this overview lim-
ited detailed descriptions of methodology and the scope
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of topics covered, which should be done in relation to the
content of individual articles.

Conclusions

Population-based cancer registries are used in QoL studies
covering a range of cancers. Nevertheless, there is room
for improvement. Cancer registries are an underused
resource for cancer survivorship studies, especially with
regard to patients who have rare cancers, patients who
have specific disease and treatment profiles, or the elderly,
who are understudied in clinical trials. Furthermore,
registry-based QoL studies have the advantage of drawing
population-based samples with the potential for providing
the best possible external validity. Because the majority of
the articles identified in our search were conducted in
Europe and the United States, future directions might
include an international meeting to discuss relevant
results, common concerns, and best practices for registry-

based QoL research.

FUNDING SUPPORT

This supplement was sponsored by the National Cancer Research
Centre Istituto Tumori “Giovanni Paolo II” Bari (Italy) through
the Italian Ministry of Health-funded research project
“Multidimensional assessment of long-term cancer survivors
including discovery of genetic bases of susceptibility, depressive
stage, prevention of affective disorders,” and through intramural
funding of the American Cancer Society’s Behavioral Research
Center.

The current research was supported in part by intramural
funding from the American Cancer Society as well a Social Psychol-
ogy Fellowship from the Dutch Cancer Society to Dr. Thong
(UVT2011-4960), a Veni grant (451-10-041) from the Nether-
lands Organization for Scientific Research (The Hague, the Nether-
lands) awarded to Dr. Mols, a EUROCOURSE Health-F2-2008-
219453 grant awarded to Comprehensive Cancer Center South,
and a Cancer Research Award from the Dutch Cancer Society
(UVT-2009-4349) to Dr. van de Poll-Franse. The funding sources
were not involved in the collection, interpretation, or analysis of the
data or in the decision to write or submit this report for
publication.

CONFLICT OF INTEREST DISCLOSURES

The authors made no disclosures.

REFERENCES

1. American Cancer Society. Global Cancer Facts & Figures. 2nd ed.
Adanta, GA: American Cancer Society; 2011.

2. Ganz PA. Why and how to study the fate of cancer survivors: obser-
vations from the clinic and the research laboratory. Eur | Cancer.
2003;39:2136-2141.

3. Oberguggenberger A, Hubalek M, Sztankay M, et al. Is the toxicity
of adjuvant aromatase inhibitor therapy underestimated? Comple-
mentary information from patient-reported outcomes (PROs). Breast

Cancer Res Treat. 2011;128:553-561.

Cancer  June1, 2013


www.profilesregistry.nl
www.profilesregistry.nl
http://www.breastcancerregistry.org
http://www.breastcancerregistry.org

Cancer Registry and QOL Research/Thong et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Cancer

. Armstrong BK. The role of the cancer registry in cancer control.

Cancer Causes Control. 1992;3:569-579.

. Su D, Jang TL. Using large institutional or national databases to

evaluate prostate cancer outcomes and patterns of care: possibilities
and limitations. ScientificWorldJournal. 2011;11:147-160.

. US Department of Health and Human Services. Food and Drug

Guidance for Industry. Patient-reported outcome measures. Use in
medical product development to support labeling claims. Available at:
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulator-
ylnformation/Guidances/UCM193282.pdf. Accessed August 4, 2011.

. Gondek K, Sagnier P-P, Gilchrist K, et al. Current status of patient-

reported outcomes in industry-sponsored oncology clinical trials and

product labels. / Clin Oncol. 2007;25:5087-5093.

. Rock EP, Kennedy DL, Furness MH, et al. Patient-reported out-

comes supporting anticancer product approvals. J Clin Oncol.

2007;25:5094-5099.

. Clauser SB, Ganz PA, Lipscomb J, et al. Patient-reported outcomes

assessment in cancer trials: evaluating and enhancing the payoff to
decision making. / Clin Oncol. 2007;25:5049-5050.

Lipscomb J, Reeve BB, Clauser SB, et al. Patient-reported outcomes
assessment in cancer trials: taking stock, moving forward. / Clin
Oncol. 2007;25:5133-5140.

Ayanian JZ, Jacobsen PB. Enhancing research on cancer survivors. /
Clin Oncol. 2006;24:5149-5153.

Smith T, Stein KD, Mehta CC, et al. The rationale, design, and
implementation of the American Cancer Society’s Studies of Cancer
Survivors. Cancer. 2007;109:1-12.

Sanson-Fisher R, Carey M, Mackenzie L, et al. Reducing inequities in
cancer care: the role of cancer registries. Cancer. 2009;115:3597-3605.
Borghouts JAJ, Koes BW, Bouter LM. The clinical course and prog-
nostic factors of nonspecific neck pain: a systematic review. Pain.
1998;77:1-13.

Kuijpers T, van der Windt DA, van der Heijden GJ, Bouter LM.
Systematic review of prognostic cohort studies on shoulder disorders.
Pain. 2004;109:420-431.

Scholten-Peeters GGM, Verhagen AP, Bekkering GE, et al. Prognos-
tic factors of whiplash-associated disorders: a systematic review of
prospective cohort studies. Pain. 2003;104:303-322.

Kiristjansson SR, Wyller TB. Introduction. In: Schrijvers D, Aapro M,
Zakotnik B, et al, eds. ESMO Handbook of Cancer in the Senior
Patient. London, United Kingdom: Informa Healthcare; 2010:1-5.
van de Poll-Franse LV, Horevoorts N, van Eenbergen M, et al. The
Patient Reported Outcomes Following Initial treatment and Long
term Evaluation of Survivorship registry: scope, rationale and design
of an infrastructure for the study of physical and psychosocial out-
comes in cancer survivorship cohorts. Eur J Cancer. 2011;47:2188-
2194,

Pakilit AT, Kahn BA, Petersen L, et al. Making effective use of tu-
mor  registries for cancer survivorship  research.  Cancer.
2001;92:1305-1314.

Bellury L, Pett MA, Ellington L, et al. The effect of aging and can-
cer on the symptom experience and physical function of elderly
breast cancer survivors. Cancer. 2012;118:6171-6178.

Bellury LM, Ellington L, Beck S, et al. Older breast cancer survivors:
can interactive analyses identify vulnerable subgroups? A report from
the American Cancer Society’s Studies of Cancer Survivors. Oncol
Nurs Forum. In press.

Cress RD, Zaslavsky AM, West DW, et al. Completeness of infor-
mation on adjuvant therapies for colorectal cancer in population-
based cancer registries. Med Care. 2003;41:1006-1012.

Du XL, Key CR, Dickie L, et al. Information on chemotherapy and
hormone therapy from tumor registry had moderate agreement with
chart reviews. J Clin Epidemiol. 2006;59:53-60.

Jensen AR, Overgaard J, Storm HH. Validity of breast cancer in the
Danish Cancer Registry. A study based on clinical records from 1
county in Denmark. Eur | Cancer Prev. 2002;11:359-364.

Malin JL, Kahn KL, Adams ], et al. Validity of cancer registry data
for measuring the quality of breast cancer care. / Natl Cancer Inst.
2002;94:835-844.

Cella D, Yount S, Rothrock N, et al. The Patient-Reported Out-
comes Measurement Information System (PROMIS): progress of an

June 1, 2013

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

NIH Roadmap cooperative group during its first 2 years. Med Care.
2007;45:S3-S11.

Beskow LM, Sandler RS, Millikan RC, et al. Patient perspectives on
research recruitment through cancer registries. Cancer Causes Control.
2005;16:1171-1175.

Ashley L, Jones H, Forman D, et al. Feasibility test of a UK-scalable
electronic system for regular collection of patient-reported outcome
measures and linkage with clinical cancer registry data: the electronic
Patient-Reported Outcomes from Cancer Survivors (ePOCS) system
[serial online]. BMC Med Inform Decis Mak. 2011;11:66.

Ashley L, Jones H, Thomas J, et al. Integrating cancer survivors’
experiences into UK cancer registries: design and development of the
ePOCS system (electronic Patient-reported Outcomes from Cancer
Survivors). Br J Cancer. 2011;105(suppl 1):S74-S81.

Buffart LM, Thong MS, Schep G, et al. Self-reported physical activ-
ity: its correlates and relationship with health-related quality of life
in a large cohort of colorectal cancer survivors [serial online]. PlS
One. 2012;7:¢36164.

Den Oudsten BL, Traa MJ, Thong MS, et al. Higher prevalence of
sexual dysfunction in colon and rectal cancer survivors compared
with the normative population: a population-based study. Eur J Can-
cer. 2012;48:3161-3170.

Husson O, Thong MS, Mols F, Oerlemans S, Kaptein AA, van de
Poll-Franse LV. Illness perceptions in cancer survivors: what is the
role of information provision [published online ahead of print Feb-
ruary 6, 201212 Psychooncology. 2012.

Mols F, Denollet ], Kaptein AA, et al. The association between type
D personality and illness perceptions in colorectal cancer survivors: a
study from the population-based PROFILES registry. J Psychosom
Res. 2012;73:232-239.

Mols F, Oerlemans S, Denollet ], et al. Type D personality is associ-
ated with increased comorbidity burden and health care utilization
among 3080 cancer survivors. Gen Hosp Psychiatry. 2012;34:352-
359.

Mols F, Oerlemans S, Vos AH, et al. Health related quality of life
and disease-specific complaints among multiple myeloma patients up
to 10 years after diagnosis: results from a population-based study
using the PROFILES registry. Eur | Haemarol. 2012;89:311-319.
Mols F, Thong MS, van de Poll-Franse LV, et al. Type D (dis-
tressed) personality is associated with poor quality of life and mental
health among 3080 cancer survivors. J Affect Disord. 2012;136:26-
34.

Mols F, Thong MS, Vissers P, et al. Socio-economic implications of
cancer survivorship: results from the PROFILES registry. Eur | Can-
cer. 2012;48:2037-2042.

Nicolaije KA, Husson O, Ezendam NP, et al. Endometrial cancer
survivors are unsatisfied with received information about diagnosis,
treatment and follow-up: a study from the population-based PRO-
FILES registry. Patient Educ Couns. 2012;88:427-435.

Oerlemans S, Husson O, Mols F, et al. Perceived information provi-
sion and satisfaction among lymphoma and multiple myeloma survi-
vors-results from a Dutch population-based study. Ann Hematol.
2012;91:1587-1595.

Oerlemans S, Mols F, Issa DE, et al. A high level of fatigue among
(long-term) non-Hodgkin lymphoma survivors: results from the lon-
gitudinal population-based PROFILES registry in the south of the
Netherlands. Haemarologica. 2013;98:479-496.

Soerjomataram I, Thong MS, Ezzati M, et al. Most colorectal cancer
survivors live a large proportion of their remaining life in good
health. Cancer Causes Control. 2012;23:1421-1428.

Soerjomataram I, Thong MS, Korfage IJ, et al. Excess weight among
colorectal cancer survivors: target for intervention. J Gastroenterol.
2012;47:999-1005.

Daly BJ, Douglas SL, Foley H, et al. Psychosocial registry for per-
sons with cancer: a method of facilitating quality of life and symp-
tom research. Psychooncology. 2007;16:358-364.

Alessi D, Dama E, Barr R, et al. Health-related quality of life of
long-term childhood cancer survivors: a population-based study from
the Childhood Cancer Registry of Piedmont, ltaly Eur ] Cancer.
2007;43:2545-2552.

2119


http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf

Original Article

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Allareddy V, Kennedy J, West MM, et al. Quality of life in long-
term survivors of bladder cancer. Cancer. 2006;106:2355-2362.
Andersen MR, Bowen DJ, Morea J, et al. Involvement in decision-
making and breast cancer survivor quality of life. Health Psychol.
2009;28:29-37.

Ashing-Giwa KT, Tejero JS, Kim ], et al. Cervical cancer survivor-
ship in a population based sample. Gynecol Oncol. 2009;112:358-
364.

Barbera L, Seow H, Howell D, et al. Symptom burden and perform-
ance status in a population-based cohort of ambulatory cancer
patients. Cancer. 2010;116:5767-5776.

Bartoces MG, Severson RK, Rusin BA, et al. Quality of life and
self-esteem of long-term survivors of invasive and noninvasive cervi-
cal cancer. / Womens Health (Larchmt). 2009;18:655-661.

Beesley V, Janda M, Eakin E, et al. Lymphedema after gynecological
cancer treatment: prevalence, correlates, and supportive care needs.
Cancer. 2007;109:2607-2614.

Bergmark K, Avall-Lundqvist E, Dickman PW, et al. Synergy
between sexual abuse and cervical cancer in causing sexual dysfunc-
tion. J Sex Marital Ther. 2005;31:361-383.

Blanchard CM, Courneya KS, Stein K. Cancer survivors’ adherence
to lifestyle behavior recommendations and associations with health-
related quality of life: results from the American Cancer Society’s
SCS-IL. J Clin Oncol. 2008;26:2198-2204.

Bochmer U, Glickman M, Milton J, et al. Health-related quality of
life in breast cancer survivors of different sexual orientations. Qual
Life Res. 2012;21:225-236.

Boman KK, Hoven E, Anclair M, et al. Health and persistent func-
tional late effects in adult survivors of childhood CNS tumours: a
population-based cohort study. Eur J Cancer. 2009;45:2552-2561.
Bouvier AM, Jooste V, Bonnetain F, et al. Adjuvant treatments do
not alter the quality of life in elderly patients with colorectal cancer:
a population-based study. Cancer. 2008;113:879-886.

Burris JL, Andrykowski M. Disparities in mental health between ru-
ral and nonrural cancer survivors: a preliminary study. Psychooncol-
0gy. 2010;19:637-645.

Carpenter CL, Ganz PA, Bernstein L. Complementary and alterna-
tive therapies among very long-term breast cancer survivors. Breast
Cancer Res Treat. 2009;116:387-396.

Cimprich B, Ronis DL, Martinez-Ramos G. Age at diagnosis and
quality of life in breast cancer survivors. Cancer Pract. 2002;10:85-
93.

Claus EB, Petruzella S, Carter D, et al. Quality of life for women
diagnosed with breast carcinoma in situ. J Clin  Oncol.
2006;24:4875-4881.

Clauser SB, Arora NK, Bellizzi KM, et al. Disparities in HRQOL of
cancer survivors and noncancer managed care enrollees. Health Care
Financ Rev. 2008;29:23-40.

Correa-Velez I, Clavarino A, Barnett AG, et al. Use of complemen-
tary and alternative medicine and quality of life: changes at the end
of life. Palliatr Med. 2003;17:695-703.

Courneya KS, Karvinen KH, Campbell KL, et al. Associations
among exercise, body weight, and quality of life in a population-
based sample of endometrial cancer survivors. Gynecol Oncol.
2005;97:422-430.

Dahl CF, Haugnes HS, Bremnes R, et al. A controlled study of risk
factors for disease and current problems in long-term testicular can-
cer survivors. J Cancer Surviv. 2010;4:256-265.

Deshpande AD, Sefko JA, Jeffe DB, et al. The association between
chronic disease burden and quality of life among breast cancer survi-
vors in Missouri. Breast Cancer Res Treat. 2011;129:877-886.
Diamond C, Taylor TH, Anton-Culver H. Quality of life, character-
istics and survival of patients with HIV and lymphoma. Qual Life
Res. 2010;19:149-155.

Fobair P, Stewart SL, Chang S, et al. Body image and sexual prob-
lems in young women with breast cancer. Psychooncology.
2006;15:579-594.

Gartta G, Ciccolallo L, Faivre J, et al. Late outcomes of colorectal
cancer treatment: a FECS-EUROCARE study. / Cancer Surviv.
2007;1:247-254.

2120

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Gotay CC, Farley JH, Kawamoto CT, et al. Adaptation and quality
of life among long-term cervical cancer survivors in the military
health care system. Mil Med. 2008;173:1035-1041.

Gotay CC, Holup JL, Pagano L. Ethnic differences in quality of life
among early breast and prostate cancer survivors. Psychooncology.
2002;11:103-113.

Green CR, Hart-Johnson T, Loeffler DR. Cancer-related chronic
pain: examining quality of life in diverse cancer survivors. Cancer.
2011;117:1994-2003.

Greenwald HP, McCorkle R. Sexuality and sexual function in long-
term survivors of cervical cancer. | Womens Health (Larchmt).
2008;17:955-963.

Guren MG, Eriksen MT, Wiig JN, et al. Quality of life and func-
tional outcome following anterior or abdominoperineal resection for
rectal cancer. Eur ] Surg Oncol. 2005;31:735-742.

Hamashima C. Long-term quality of life of postoperative rectal can-
cer patients. / Gastroenterol Hepatol. 2002;17:571-576.

Helgesson O, Lissner L, Mansson J, et al. Quality of life in cancer
survivors as observed in a population study of Swedish women.
Scand | Prim Health Care. 2007;25:220-225.

Hoven E, Lannering B, Gustafsson G, et al. The met and unmet
health care needs of adult survivors of childhood central nervous sys-
tem tumors: a double-informant, population-based study. Cancer.
2011;117:4294-4303.

Hoyer M, Johansson B, Nordin K, et al. Health-related quality of
life among women with breast cancer—a population-based study.
Acta Oncol. 2011;50:1015-1026.

Joly F, Heron JF, Kalusinski L, et al. Quality of life in long-term
survivors of testicular cancer: a population-based case-control study.
J Clin Oncol. 2002;20:73-80.

Karvinen KH, Courneya KS, North S, et al. Associations between
exercise and quality of life in bladder cancer survivors: a population-
based study. Cancer Epidemiol Biomarkers Prev. 2007;16:984-990.
Klein D, Mercier M, Abeilard E, et al. Long-term quality of life af-
ter breast cancer: a French registry-based controlled study. Breast
Cancer Res Treat. 2011;129:125-134.

Korfage IJ, Essink-Bot ML, Mols F, et al. Health-related quality of
life in cervical cancer survivors: a population-based survey. Int J
Radiat Oncol Biol Phys. 2009;73:1501-1509.

Major MS, Bumpous JM, Flynn MB, et al. Quality of life after
treatment for advanced laryngeal and hypopharyngeal cancer. Laryn-
goscope. 2001;111:1379-1382.

Malterling RR, Andersson RE, Falkmer S, et al. Differentiated thy-
roid cancer in a Swedish county—long-term results and quality of
life. Acza Oncol. 2010;49:454-459.

Maly RC, Stein JA, Umezawa Y, et al. Racial/ethnic differences in
breast cancer outcomes among older patients: effects of physician
communication and patient empowerment. Health  Psychol.
2008;27:728-736.

Mao JJ, Cronholm PF, Stein E, et al. Positive changes, increased
spiritual importance, and complementary and alternative medicine
(CAM) use among cancer survivors. Integr Cancer Ther. 2010;9:339-
347.

Maskarinec G, Shumay DM, Kakai H, et al. Ethnic differences in
complementary and alternative medicine use among cancer patients.
J Altern Complement Med. 2000;6:531-538.

Matsuda T, Aptel I, Exbrayat C, et al. Determinants of quality of
life of bladder cancer survivors 5 years after treatment in France. Int
J Urol. 2003;10:423-429.

Milne HM, Gordon S, Guilfoyle A, et al. Association between phys-
ical activity and quality of life among Western Australian breast can-
cer survivors. Psychooncology. 2007;16:1059-1068.

Mort S, Salantera S, Matomaki J, et al. Cancer related factors do
not explain the quality of life scores for childhood cancer survivors
analysed with 2 different generic HRQL instruments. Cancer Epide-
miol. 2011;35:202-210.

Park CL, Chmielewski J, Blank TO. Post-traumatic growth: finding
positive meaning in cancer survivorship moderates the impact of in-
trusive thoughts on adjustment in younger adults. Psychooncology.
2010;19:1139-1147.

Cancer  June1, 2013



Cancer Registry and QOL Research/Thong et al

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

Cancer

Peddle CJ, Au HJ, Courneya KS. Associations between exercise,
quality of life, and fatigue in colorectal cancer survivors. Dis Colon
Rectum. 2008;51:1242-1248.

Peuckmann V, Ekholm O, Rasmussen NK, et al. Health-related
quality of life in long-term breast cancer survivors: nationwide survey
in Denmark. Breast Cancer Res Treat. 2007;104:39-46.

Pogany L, Barr RD, Shaw A, et al. Health status in survivors of can-
cer in childhood and adolescence. Qual Life Res. 2006;15:143-157.
Price MA, Zachariae R, Butow PN, et al. Prevalence and predictors
of insomnia in women with invasive ovarian cancer: anxiety a major
factor. Eur | Cancer. 2009;45:3262-3270.

Rondorf-Klym LM, Colling J. Quality of life after radical prostatec-
tomy. Oncol Nurs Forum. 2003;30:E24-E32.

Sammarco A. Quality of life of breast cancer survivors: a compara-
tive study of age cohorts. Cancer Nurs. 2009;32:347-356.
Schlesinger-Raab A, Schubert-Fritschle G, Hein R, et al. Quality of life
in localised malignant melanoma. Ann Oncol. 2010;21:2428-2435.
Seitz DC, Hagmann D, Besier T, et al. Life satisfaction in adult sur-
vivors of cancer during adolescence: what contributes to the latter
satisfaction with life? Qual Life Res. 2011;20:225-236.

Sisler JJ, Brown JB, Stewart M. Family physicians’ roles in cancer
care. Survey of patients on a provincial cancer registry. Can Fam
Physician. 2004;50:889-896.

Smith DP, King MT, Egger S, et al. Quality of life 3 years after di-
agnosis of localised prostate cancer: population based cohort study

(serial online). BM]J. 2009;339:b4817.

. Smith-Gagen ], Cress RD, Drake CM, et al. Quality-of-life and

surgical treatments for rectal cancer—a longitudinal analysis using
the California Cancer Registry. Psychooncology. 2010;19:870-878.
Steenland K, Goodman M, Liff ], et al. Quality of life among men
with prostate cancer in rural Georgia. Urology. 2011;77:927-933.
Steiner JF, Cavender TA, Nowels CT, et al. The impact of physical
and psychosocial factors on work characteristics after cancer. Psy-
chooncology. 2008;17:138-147.

Tian J, Chen JS. Nutritional status and quality of life of the gastric
cancer patients in Changle County of China. World | Gastroenterol.
2005;11:1582-1586.

van Gestel YR, Voogd AC, Vingerhoets AJ, et al. A comparison of
quality of life, disease impact and risk perception in women with
invasive breast cancer and ductal carcinoma in situ. Eur | Cancer.
2007;43:549-556.

Waldmann A, Pritzkuleit R, Raspe H, et al. The OVIS study:
health related quality of life measured by the EORTC QLQ-C30
and -BR23 in German female patients with breast cancer from
Schleswig-Holstein. Qual Life Res. 2007;16:767-776.

Yoon ], Malin JL, Tao ML, et al. Symptoms after breast cancer
treatment: are they influenced by patient characteristics? Breast Can-
cer Res Treat. 2008;108:153-165.

Yost KJ, Hahn EA, Zaslavsky AM, et al. Predictors of health-
related quality of life in patients with colorectal cancer [serial
online]. Health Qual Life Outcomes. 2008;6:66.

Zick SM, Sen A, Feng Y, et al. Trial of Essiac to ascertain its effect
in women with breast cancer (TEA-BC). J Altern Complement Med.
2006;12:971-980.

Aarts M]J, Mols F, Thong MS, et al. Long-term prostate cancer sur-
vivors with low socioeconomic status reported worse mental health-
related quality of life in a population-based study. Urology.
2010;76:1224-1230.

Ahmed RL, Prizment A, Lazovich D, et al. Lymphedema and qual-
ity of life in breast cancer survivors: the Iowa Women’s Health
Study. J Clin Oncol. 2008;26:5689-5696.

Alfano CM, Smith AW, Irwin ML, et al. Physical activity, long-
term symptoms, and physical health-related quality of life among
breast cancer survivors: a prospective analysis. J Cancer Surviv.
2007;1:116-128.

Arndt V, Merx H, Stegmaier C, et al. Quality of life in patients
with colorectal cancer 1 year after diagnosis compared with the
general population: a population-based study. J Clin Oncol.
2004;22:4829-4836.

June 1, 2013

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

Arndt V, Merx H, Stegmaier C, et al. Persistence of restrictions in
quality of life from the first to the third year after diagnosis in
women with breast cancer. / Clin Oncol. 2005;23:4945-4953.
Arndt V, Merx H, Stegmaier C, et al. Restrictions in quality of life
in colorectal cancer patients over 3 years after diagnosis: a popula-
tion based study. Eur J Cancer. 2006;42:1848-1857.

Arndt V, Merx H, Sturmer T, et al. Age-specific detriments to
quality of life among breast cancer patients 1 year after diagnosis.
Eur ] Cancer. 2004;40:673-680.

Arndt V, Stegmaier C, Ziegler H, et al. A population-based study
of the impact of specific symptoms on quality of life in women
with breast cancer 1 year after diagnosis. Cancer. 2006;107:2496-
2503.

Arndt V, Stegmaier C, Ziegler H, et al. Quality of life over 5 years
in women with breast cancer after breast-conserving therapy versus
mastectomy: a population-based study. / Cancer Res Clin Oncol.
2008;134:1311-1318.

Arora NK, Weaver KE, Clayman ML, et al. Physicians’ decision-
making style and psychosocial outcomes among cancer survivors.
Patient Educ Couns. 2009;77:404-412.

Ashing-Giwa KT, Lim JW. Examining the impact of socioeco-
nomic status and socioecologic stress on physical and mental health
quality of life among breast cancer survivors. Oncol Nurs Forum.
2009;36:79-88.

Ashing-Giwa KT, Lim JW. Exploring the association between func-
tional strain and emotional well-being among a population-based
sample of breast cancer survivors. Psychooncology. 2010;19:150-159.
Ashing-Giwa KT, Tejero ]S, Kim J, et al. Examining predictive
models of HRQOL in a population-based, multiethnic sample of
women with breast carcinoma. Qual Life Res. 2007;16:413-428.
Beckjord EB, Arora NK, McLaughlin W, et al. Health-related in-
formation needs in a large and diverse sample of adult cancer survi-
vors: implications for cancer care. J Cancer Surviv. 2008;2:179-189.
Belanger LJ, Plotnikoff RC, Clark A, et al. Physical activity and
health-related quality of life in young adult cancer survivors: a Ca-
nadian provincial survey. J Cancer Surviv. 2011;5:44-53.

Bellizzi KM, Rowland JH, Arora NK, et al. Physical activity and
quality of life in adult survivors of non-Hodgkin’s lymphoma. /
Clin Oncol. 2009;27:960-966.

Bellizzi KM, Smith AW, Reeve BB, et al. Posttraumatic growth
and health-related quality of life in a racially diverse cohort of
breast cancer survivors. J Health Psychol. 2009;15:615-626.

Bloom JR, Stewart SL, Chang S, et al. Then and now: quality of
life of young breast cancer survivors. Psychooncology. 2004;13:147-
160.

Bloom JR, Stewart SL, Oakley-Girvan I, et al. Quality of life of
younger breast cancer survivors: persistence of problems and sense
of well-being. Psychooncology. 2012;21:655-665.

Bowen DJ, Alfano CM, McGregor BA, et al. Possible socioeco-
nomic and ethnic disparities in quality of life in a cohort of breast
cancer survivors. Breast Cancer Res Treat. 2007;106:85-95.

Bruheim K, Guren MG, Dahl AA, et al. Sexual function in males
after radiotherapy for rectal cancer. Int | Radiat Oncol Biol Phys.
2010;76:1012-1017.

Bruheim K, Guren MG, Skovlund E, et al. Late side effects and
quality of life after radiotherapy for rectal cancer. Int J Radiat
Oncol Biol Phys. 2010;76:1005-1011.

Bruheim K, Tveit KM, Skovlund E, et al. Sexual function in
females after radiotherapy for rectal Acta Oncol.
2010;49:826-832.

Chen X, Lu W, Zheng Y, et al. Exercise, tea consumption, and
depression among breast cancer J Clin  Oncol.
2010;28:991-998.

Chen X, Zheng Y, Zheng W, et al. The effect of regular exercise
on quality of life among breast cancer survivors. Am | Epidemiol.
2009;170:854-862.

Cui Y, Shu XO, Gao Y, et al. The long-term impact of medical
and socio-demographic factors on the quality of life of breast cancer
survivors among Chinese women. Breast Cancer Res Treat.

2004;87:135-147.

cancer.

survivors.

2121



Original Article

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

Cui Y, Shu XO, Gao YT, et al. Association of ginseng use with
survival and quality of life among breast cancer patients. Am J Epi-
demiol. 2006;163:645-653.

DiSipio T, Hayes S, Newman B, et al. Health-related quality of
life 18 months after breast cancer: comparison with the general
population of Queensland, Auwstralia  Support Care  Cancer.
2008;16:1141-1150.

DiSipio T, Hayes S, Newman B, et al. What determines the
health-related quality of life among regional and rural breast cancer
survivors? Aust N Z ] Public Health. 2009;33:534-539.

DiSipio T, Hayes SC, Newman B, et al. Does quality of life
among breast cancer survivors 1 year after diagnosis differ depend-
ing on urban and nonurban residence? A comparative study [serial
online]. Health Qual Life Outcomes. 2010;8:3.

Djarv T, Blazeby JM, Lagergren P. Predictors of postoperative
quality of life after esophagectomy for cancer. / Clin Oncol.
2009;27:1963-1968.

Engel J, Kerr J, Schlesinger-Raab A, et al. Predictors of quality of
life of breast cancer patients. Acta Oncol. 2003;42:710-718.

Engel J, Kerr J, Schlesinger-Raab A, et al. Comparison of breast
and rectal cancer patients’ quality of life: results of a 4 year pro-
spective field study. Eur / Cancer Care (Engl). 2003;12:215-223.
Engel ], Kerr J, Schlesinger-Raab A, et al. Quality of life in rectal
cancer patients: a 4-year prospective study. Ann  Surg.
2003;238:203-213.

Engel ], Kerr ], Schlesinger-Raab A, et al. Axilla surgery severely
affects quality of life: results of a 5-year prospective study in breast
cancer patients. Breast Cancer Res Treat. 2003;79:47-57.

Engel ], Kerr ], Schlesinger-Raab A, et al. Quality of life following
breast-conserving therapy or mastectomy: results of a 5-year pro-
spective study. Breast J. 2004;10:223-231.

Gotay CC, Isaacs P, Pagano 1. Quality of life in patients who sur-
vive a dire prognosis compared to control cancer survivors. Psy-
chooncology. 2004;13:882-892.

Gotay CC, Ransom S, Pagano IS. Quality of life in survivors of
multiple primary cancers compared with cancer survivor controls.
Cancer. 2007;110:2101-2109.

Hamilton AS, Stanford JL, Gilliland FD, et al. Health outcomes
after external-beam radiation therapy for clinically localized prostate
cancer: results from the Prostate Cancer Outcomes Study. / Clin
Oncol. 2001;19:2517-2526.

Hao Y, Landrine H, Smith T, et al. Residential segregation and
disparities in health-related quality of life among Black and White
cancer survivors. Health Psychol. 2011;30:137-144.

Harrison SA, Hayes SC, Newman B. Age-related differences in
exercise and quality of life among breast cancer survivors. Med Sci
Sports Exerc. 2010;42:67-74.

Hays RD, Smith AW, Reeve BB, et al. Cigarette smoking and
health-related quality of life in Medicare beneficiaries. Health Care
Finane Rev. 2008;29:57-67.

Hoffman RM, Barry MJ, Stanford JL, et al. Health outcomes in
older men with localized prostate cancer: results from the Prostate
Cancer Outcomes Study. Am | Med. 2006;119:418-425.

Hoffman RM, Gilliland FD, Penson DF, et al. Cross-sectional and
longitudinal comparisons of health-related quality of life between
patients with prostate carcinoma and matched controls. Cancer.
2004;101:2011-2019.

Holterhues C, Cornish D, van de Poll-Franse LV, et al. Impact of
melanoma on patients’ lives among 562 survivors: a Dutch popula-
tion-based study. Arch Dermatol. 2011;147:177-185.

Jansen L, Herrmann A, Stegmaier C, et al. Health-related quality
of life during the 10 years after diagnosis of colorectal cancer: a
population-based study. / Clin Oncol. 2011;20:3263-3269.

Janz NK, Mujahid M, Chung LK, et al. Symptom experience and
quality of life of women following breast cancer treatment. / Wom-
ens Health (Larchmt). 2007;16:1348-1361.

Janz NK, Mujahid M, Lantz PM, et al. Population-based study of
the relationship of treatment and sociodemographics on quality of
life for early stage breast cancer. Qual Life Res. 2005;14:1467-1479.

2122

157

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

. Janz NK, Mujahid MS, Hawley ST, et al. Racial/ethnic differences
in quality of life after diagnosis of breast cancer. / Cancer Surviv.
2009;3:212-222.

Kerr J, Engel ], Schlesinger-Raab A, et al. Doctor-patient commu-
nication: results of a 4-year prospective study in rectal cancer
patients. Dis Colon Rectum. 2003;46:1038-1046.

Kerr J, Engel ], Schlesinger-Raab A, et al. Communication, quality
of life and age: results of a 5-year prospective study in breast cancer
patients. Ann Oncol. 2003;14:421-427.

Kyrdalen AE, Dahl AA, Hernes E, et al. Fatigue in hormone-naive
prostate cancer patients treated with radical prostatectomy or defin-
itive radiotherapy. Prostate Cancer Prostatic Dis. 2010;13:144-150.
Kyrdalen AE, Dahl AA, Hernes E, et al. Fatigue in prostate cancer
survivors treated with definitive radiotherapy and LHRH analogs.
Prostate. 2010;70:1480-1489.

Lazovich D, Robien K, Cutler G, et al. Quality of life in a prospec-
tive cohort of elderly women with and without cancer. Cancer.
2009;115:4283-4297.

Lehmann V, Oerlemans S, van de Poll-Franse LV, et al. Suffering
in long-term cancer survivors: an evaluation of the PRISM-R2 in a
population-based cohort. Qual Life Res. 2011;20:1645-1654.

Lu W, Cui Y, Chen X, et al. Changes in quality of life among
breast cancer patients 3 years post-diagnosis. Breast Cancer Res
Trear. 2009;114:357-369.

Lu W, Cui Y, Zheng Y, et al. Impact of newly diagnosed breast
cancer on quality of life among Chinese women. Breast Cancer Res
Trear. 2007;102:201-210.

Lynch BM, Cerin E, Owen N, et al. Associations of leisure-time
physical activity with quality of life in a large, population-based
sample of colorectal cancer survivors. Cancer Causes Control.
2007;18:735-742.

Lynch BM, Cerin E, Owen N, et al. Television viewing time of
colorectal cancer survivors is associated prospectively with quality of
life. Cancer Causes Control. 2011;22:1111-1120.

Meeske K, Smith AW, Alfano CM, et al. Fatigue in breast cancer
survivors 2 to 5 years post diagnosis: a HEAL Study report. Qual
Life Res. 2007;16:947-960.

Mehnert A, Berg P, Henrich G, et al. Fear of cancer progression
and cancer-related intrusive cognitions in breast cancer survivors.
Psychooncology. 2009;18:1273-1280.

Mehnert A, Koch U. Psychological comorbidity and health-related
quality of life and its association with awareness, utilization, and
need for psychosocial support in a cancer register-based sample of
long-term breast cancer survivors. J Psychosom Res. 2008;64:383-
391.

Mellon S, Northouse LL. Family survivorship and quality of life
following a cancer diagnosis. Res Nurs Health. 2001;24:446-459.
Mellon S, Northouse LL, Weiss LK. A population-based study of
the quality of life of cancer survivors and their family caregivers.
Cancer Nurs. 2006;29:120-131.

Mols F, Aaronson NK, Vingerhoets AJ, et al. Quality of life among
long-term non-Hodgkin lymphoma survivors: a population-based
study. Cancer. 2007;109:1659-1667.

Mols F, Aquarius AE, Essink-Bot ML, et al. Does diabetes mellitus
as a comorbid condition affect the health-related quality of life in
prostate cancer survivors? Results of a population-based observatio-
nal study. B/U Int. 2008;102:1594-1600.

Mols F, Coebergh JW, van de Poll-Franse LV. Health-related qual-
ity of life and health care utilisation among older long-term cancer
survivors: a population-based study. Ewr ] Cancer. 2007;43:2211-
2221.

Mols F, Helfenrath KA, Vingerhoets AJ, et al. Increased health care
utilization among long-term cancer survivors compared to the aver-
age Dutch population: a population-based study. Inz ] Cancer.
2007;121:871-877.

Mols F, Holterhues C, Nijsten T, et al. Personality is associated
with health status and impact of cancer among melanoma survivors.
Eur ] Cancer. 2010;46:573-580.

Mols F, Korfage IJ, Vingerhoets AJ, et al. Bowel, urinary, and sex-
ual problems among long-term prostate cancer survivors: a popula-

tion-based study. /nz J Radiat Oncol Biol Phys. 2009;73:30-38.

Cancer  June1, 2013



Cancer Registry and QOL Research/Thong et al

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

Cancer

Mols F, Thong MS, Vreugdenhil G, et al. Long-term cancer survi-
vors experience work changes after diagnosis: results of a popula-
tion-based study. Psychooncology. 2009;18:1252-1260.

Mols F, van de Poll-Franse LV, Vingerhoets AJ, et al. Long-term
quality of life among Dutch prostate cancer survivors: results of a
population-based study. Cancer. 2006;107:2186-2196.

Mols F, Vingerhoets AJ, Coebergh JW, et al. Well-being, posttrau-
matic growth and benefit finding in long-term breast cancer survi-
vors. Psychol Health. 2009;24:583-595.

Mols F, Vingerhoets AJ, Coebergh JW, et al. Better quality of life
among 10-15 year survivors of Hodgkin’s lymphoma compared to
5-9 year survivors: a population-based study. Eur ] Cancer.
2006;42:2794-2801.

Penson DF, Feng Z, Kuniyuki A, et al. General quality of life 2
years following treatment for prostate cancer: what influences out-
comes? Results from the Prostate Cancer Outcomes Study. / Clin
Oncol. 2003;21:1147-1154.

Penson DF, McLerran D, Feng Z, et al. Five-year urinary and sex-
ual outcomes after radical prostatectomy: results from the Prostate
Cancer Outcomes Study. / Urol. 2005;173:1701-1705.

Potosky AL, Legler J, Albertsen PC, et al. Health outcomes after
prostatectomy or radiotherapy for prostate cancer: results from the
Prostate Cancer Outcomes Study. [ Natl Cancer Inst.
2000;92:1582-1592.

Potosky AL, Reeve BB, Clegg LX, et al. Quality of life following
localized prostate cancer treated initially with androgen deprivation
therapy or no therapy. / Natl Cancer Inst. 2002;94:430-437.
Ramsey SD, Andersen MR, Etzioni R, et al. Quality of life in sur-
vivors of colorectal carcinoma. Cancer. 2000;88:1294-1303.

Ramsey SD, Berry K, Moinpour C, et al. Quality of life in long
term  survivors of colorectal Am ] Gastroenterol.
2002;97:1228-1234.

Reeve BB, Potosky AL, Smith AW, et al. Impact of cancer on
health-related quality of life of older Americans. / Natl Cancer Inst.
2009;101:860-868.

Round T, Hayes SC, Newman B. How do recovery advice and
behavioural characteristics influence upper-body function and qual-
ity of life among women 6 months after breast cancer diagnosis?
Support Care Cancer. 2006;14:22-29.

Rutegard M, Lagergren J, Rouvelas I, et al. Population-based study
of surgical factors in relation to health-related quality of life after
oesophageal cancer resection. Br J Surg. 2008;95:592-601.

Rutegard M, Lagergren P. No influence of surgical volume on
patients’ health-related quality of life after esophageal cancer resec-
tion. Ann Surg Oncol. 2008;15:2380-2387.

Sandblom G, Carlsson P, Sennfalt K, et al. A population-based
study of pain and quality of life during the year before death in
men with prostate cancer. Br J Cancer. 2004;90:1163-1168.
Sandblom G, Carlsson P, Sigsjo P, et al. Pain and health-related
quality of life in a geographically defined population of men with
prostate cancer. Br ] Cancer. 2001;85:497-503.

Sapp AL, Trentham-Dietz A, Newcomb PA, et al. Social networks
and quality of life among female long-term colorectal cancer survi-
vors. Cancer. 2003;98:1749-1758.

Shi Q, Smith TG, Michonski JD, et al. Symptom burden in cancer
survivors 1 year after diagnosis: a report from the American Cancer
Society’s Studies of Cancer Survivors. Cancer. 2011;117:2779-
2790.

Smith AW, Alfano CM, Reeve BB, et al. Race, ethnicity, physical
activity, and quality of life in breast cancer survivors. Cancer Epide-
miol Biomarkers Prev. 2009;18:656-663.

Smith AW, Reeve BB, Bellizzi KM, et al. Cancer, comorbidities,
and health-related quality of life of older adults. Health Care Financ
Rev. 2008;29:41-56.

cancer.

June 1, 2013

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

Steginga SK, Lynch BM, Hawkes A, et al. Antecedents of domain-
specific quality of life after colorectal cancer. Psychooncology.
2009;18:216-220.

Stevinson C, Faught W, Steed H, et al. Associations between physi-
cal activity and quality of life in ovarian cancer survivors. Gynecol
Oncol. 2007;106:244-250.

Stevinson C, Steed H, Faught W, et al. Physical activity in ovarian
cancer survivors: associations with fatigue, sleep, and psychosocial
functioning. Int J Gynecol Cancer. 2009;19:73-78.

Sweeney C, Schmitz KH, Lazovich D, et al. Functional limitations
in elderly female cancer survivors. / Nat! Cancer Inst. 2006;98:521-
529.

Thong MS, Mols F, Coebergh JW, et al. The impact of disease
progression on perceived health status and quality of life of long-
term cancer survivors. / Cancer Surviv. 2009;3:164-173.

Thong MS, Mols F, Kil PJ, et al. Prostate cancer survivors who
would be eligible for active surveillance but were ecither treated with
radiotherapy or managed expectantly: comparisons on long-term
quality of life and symptom burden. B/U Int. 2010;105:652-658.
Thong MS, Mols F, Lemmens VE, et al. Impact of chemotherapy
on health status and symptom burden of colon cancer survivors: a
population-based study. Eur J Cancer. 2011;47:1798-1807.

Thong MS, Mols F, Lemmens VE, et al. Impact of preoperative
radiotherapy on general and disease-specific health status of rectal
cancer survivors: a population-based studyl[serial online]. nt J
Radiat Oncol Biol Phys. 2011;81:¢49-¢58.

Thong MS, Van De Poll-Franse L, Hoffman RM, et al. Diabetes
mellitus and health-related quality of life in prostate cancer: 5-year
results from the Prostate Cancer Outcomes Study. B/U Int.
2011;107:1223-1231.

Trentham-Dietz A, Remington PL, Moinpour CM, et al. Health-
related quality of life in female long-term colorectal cancer survi-
vors. Oncologist. 2003;8:342-349.

van de Poll-Franse LV, Mols F, Essink-Bot ML, et al. Impact of
external beam adjuvant radiotherapy on health-related quality of
life for long-term survivors of endometrial adenocarcinoma: a pop-
ulation-based study. nt J Radiar Oncol Biol Phys. 2007;69:125-132.
van de Poll-Franse LV, Mols F, Vingerhoets AJ, et al. Increased
health care utilisation among 10-year breast cancer survivors. Sup-
port Care Cancer. 2006;14:436-443.

van Dijk J, Huisman J, Moll AC, et al. Health-related quality of
life of child and adolescent retinoblastoma survivors in the Nether-
lands [serial online]. Health Qual Life Outcomes. 2007;5:65.

van Dijk J, Imhof SM, Moll AC, et al. Quality of life of adult reti-
noblastoma survivors in the Netherlands [serial online]. Health
Qual Life Outcomes. 2007;5:30.

Viklund P, Lindblad M, Lagergren J. Influence of surgery-related
factors on quality of life after esophageal or cardia cancer resection.
World ] Surg. 2005;29:841-848.

Viklund P, Wengstrom Y, Rouvelas I, et al. Quality of life and per-
sisting symptoms after oesophageal cancer surgery. Eur | Cancer.
2006;42:1407-1414.

Waters EA, Arora NK, Klein WM, et al. Perceived risk, trust and
health-related quality of life among cancer survivors. Ann Behav
Med. 2010;39:91-97.

Wayne SJ], Baumgartner K, Baumgartner RN, et al. Diet quality is
directly associated with quality of life in breast cancer survivors.
Breast Cancer Res Treat. 2006;96:227-232.

Yost KJ, Cella D, Chawla A, et al. Minimally important differences
were estimated for the Functional Assessment of Cancer Therapy-
Colorectal (FACT-C) instrument using a combination of distribu-
tion- and anchor-based approaches. J Clin  Epidemiol.
2005;58:1241-1251.

2123





