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Abstract
Purpose  To examine the concordance between cancer registry and self-reported data for race, Hispanic ethnicity, and cancer 
type in the American Cancer Society’s Studies of Cancer Survivors (SCS) I and II.
Methods  We calculated sensitivity, specificity, positive predictive value, and Kappa statistics for SCS-I and II. The gold 
standard for cancer type was registry data and for race and ethnicity was self-reported questionnaire data.
Results  Among 6,306 survivors in SCS-I and 9,170 in SCS-II, overall agreement (Kappa) for cancer type was 0.98 and 0.99, 
respectively. Concordance was strongest for breast and prostate cancer (Sensitivity ≥ 0.98 in SCS-I and II). For race, Kappa 
was 0.85 (SCS-I) and 0.93 (SCS-II), with strong concordance for white (Sensitivity = 0.95 in SCS-I and 0.99 in SCS-II) and 
black survivors (Sensitivity = 0.94 in SCS-I and 0.99 in SCS-II), but weak concordance for American Indian/Alaska Native 
(Sensitivity = 0.23 in SCS-I and 0.19 in SCS-II) and Asian/Pacific Islander survivors (Sensitivity = 0.43 in SCS-I and 0.87 
in SCS-II). Agreement was moderate for Hispanic ethnicity (Kappa = 0.73 and 0.71; Sensitivity = 0.74 and 0.76, in SCS-I 
and SCS-II, respectively).
Conclusions  We observed strong concordance between cancer registry data and self-report for cancer type in this national 
sample. For race and ethnicity, however, concordance varied significantly, with the poorest concordances observed for 
American Indian/Alaska Native and Asian/Pacific Islander survivors. Ensuring accurate recording of race/ethnicity data in 
registries is crucial for monitoring cancer trends and addressing cancer disparities among cancer survivors.

Keywords  Cancer registries · Cancer survivors · Self-report · Disparities · Race · Ethnicity

 *	 Tracy M. Layne 
	 tracy.layne@nih.gov

	 Leah M. Ferrucci 
	 leah.ferrucci@yale.edu

	 Beth A. Jones 
	 beth.jones@yale.edu

	 Tenbroeck Smith 
	 tenbroeck.smith@cancer.org

	 Lou Gonsalves 
	 lou.gonsalves@ct.gov

	 Brenda Cartmel 
	 brenda.cartmel@yale.edu

1	 Metabolic Epidemiology Branch, Division of Cancer 
Epidemiology and Genetics, National Cancer Institute, 9609 
Medical Center Drive, Room 6E324, MSC 9768, Bethesda, 
MD 20892, USA

2	 Department of Chronic Disease Epidemiology, Yale 
Comprehensive Cancer Center, Yale School of Public Health, 
55 Church Street, Suite 801, New Haven, CT 06510, USA

3	 Behavioral and Epidemiology Research Group, American 
Cancer Society, 250 Williams Street, Atlanta, GA 30303, 
USA

4	 Connecticut Tumor Registry, Connecticut Department 
of Public Health, 410 Capitol Avenue, MS# 13TMR, 
Hartford, CT 06134‑0308, USA

http://crossmark.crossref.org/dialog/?doi=10.1007/s10552-018-1091-3&domain=pdf


22	 Cancer Causes & Control (2019) 30:21–29

1 3

Introduction

Determining concordance between cancer registry data on 
race, ethnicity, and cancer diagnosis and corresponding self-
reported data on these characteristics are useful for assessing 
the accuracy of each data source. Information from each 
source is used in different ways, including registry data to 
evaluate the cancer burden and trends in incidence and mor-
tality by race and ethnicity [1] and self-reported cancer type 
to document self and/or family history of cancer [2–4]. Fur-
ther, self-reported cancer history is relied upon by a number 
of large surveys, most notably national surveys, such as the 
National Health Interview Survey and the Behavioral Risk 
Factor Surveillance System, that are used to evaluate multi-
ple domains of cancer survivorship [5].

Understanding and evaluating the validity of these data 
sources over time may be particularly relevant with changes 
in the demographics of the U.S. population and a growing 
body of research in disparities during cancer survivorship. 
With a rapidly growing cancer survivor population in the 
United States [6] and the projected increase in the number 
of racial and ethnic minority cancer patients [7], the accu-
rate characterization of the survivorship experience within 
and across racial and ethnic groups is critical to improv-
ing the quality of life and addressing the long-term needs 
of these cancer survivors. Central cancer registries are an 
unparalleled resource for identifying individuals with can-
cer; however, accurate identification of minority populations 
requires accurate recording of the individual’s race and His-
panic ethnicity.

Prior studies have examined the validity of self-report 
for cancer history [8–13] and cancer registries for race and 
ethnicity [14–17], although few used large national datasets 
and evaluated all races and ethnicities within the same study 
population. The gold standard for cancer type is the cancer 
registry, which is based on medical record data [18]. Much 
of the research in the U.S. evaluating cancer type concord-
ance has been restricted to individual states and/or regis-
tries [8, 13, 19], with just one analysis examining racially/
ethnically diverse groups across multiple non-Surveillance, 
Epidemiology, and End Results Program (SEER) registries 
[12]. Otherwise, prior research in this area has been mainly 
among women [9, 10] or restricted to a single cancer site 
[9]. Overall sensitivities for the concordance between regis-
try data for cancer type and self-reported information range 
from 55 to 79% [8, 12, 13, 20, 21], with considerable vari-
ability across cancer sites in these and other studies of spe-
cific sub-types and cancer sites [9, 10]. In contrast to cancer 
type, self-reported information is the “gold standard” for 
capturing race and ethnicity and is the method that aligns 
with federal standards for reporting these characteristics [22, 
23]. Self-reported race and ethnicity have been found to be 

inconsistent with data in cancer registries [16, 24]. Only one 
comprehensive study to date has examined consistency of 
race and ethnicity across multiple SEER registries [14], with 
other evaluations focused on individual states or registries 
[8, 13] or exclusively on a particular racial [25, 26] or ethnic 
group [27].

Here we report on the concordance between cancer regis-
try and self-reported data with regards to cancer type, race, 
and Hispanic ethnicity in a large, geographically diverse 
population from state cancer registries, including SEER and 
non-SEER regions in the American Cancer Society’s Stud-
ies of Cancer Survivors. This analysis adds to the current 
literature by covering a larger portion of the U.S. population 
than examined in previous studies on the concordance of 
cancer registry data and self-reported cancer type, race, and 
Hispanic ethnicity.

Methods

Study population

The American Cancer Society’s Studies of Cancer Survivors 
explore quality of life in cancer survivors using a longitudi-
nal design in the Study of Cancer Survivors-I (SCS-I) and a 
cross-sectional design in the Study of Cancer of Survivors-II 
(SCS-II) [28]. SCS-I enrolled survivors diagnosed between 
January 2000 and September 2003, approximately 1 year 
following diagnosis to assess predictors of adjustment to 
cancer and patterns of change in survivors. SCS-I survivors 
had one of the ten most common cancers: prostate, breast 
(female), lung, colorectal, bladder, non-Hodgkin’s Lym-
phoma (NHL), melanoma, kidney, ovarian, or uterine cancer. 
SCS-II enrolled three groups of cancer survivors who were 
2-, 5-, and 10-years post-diagnosis, with diagnoses occurring 
in 1999–2001, 1996–1998, and 1991–1993, respectively. To 
maximize the samples size in each of these groups, can-
cers with high (skin melanoma, breast, prostate, bladder, 
and uterine) or moderate (colorectal) 1- and 5-year survival 
rates were included [28].

Cancer survivors were identified through participating 
state cancer registries (i.e., 11 registries for SCS-I and 14 for 
SCS-II); registries were selected to be reflective of the U.S. 
population, and included states from each of the four Bureau 
of Census defined regions (West, Midwest, Northeast, and 
South) [28]. Minorities were oversampled in several states 
and survivors under age 55 were oversampled in SCS-I. In 
both studies, eligible survivors were 18 years or older at 
the time of diagnosis, had local, regional, or distant SEER 
Summary Stage cancer (bladder included in situ cases), 
spoke English or Spanish, and were residents of the state 
which had cancer registry coverage at the time of diagnosis. 
Survivors in both studies completed either self-administered 
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(95.5% and 89.1% in SCS-I and II, respectively) or telephone 
surveys in English or Spanish. Additional details have been 
described elsewhere [28]. Informed consent was obtained 
from all individual participants included in the study. Both 
SCS studies were approved by the Emory University Insti-
tutional Review Board, and by institutional review boards at 
participating registries, as required.

Measures

For self-reported cancer type, SCS-I respondents were asked 
at enrollment to “Please indicate which of the following 
types of cancer you have been diagnosed with during the 
past 2 years. Mark all that apply” Survivors selected from 
among the ten cancers listed above, as well as an option for 
“Other type of cancer (specify).” In SCS-II, survivors were 
asked “For each item, please mark if you have ever been 
diagnosed with that type of cancer and write down what 
year you were first diagnosed with that cancer.” Survivors 
selected from among the six cancers listed above, in addition 
to an option for “Other (please specify).”

Respondents separately identified their race and ethnicity 
at enrollment. Survivors in both studies were asked “What 
describes your ethnic/racial background?,” and could select 
from among the following options: African American/
Black, American Indian/Alaska Native (AI/AN), Asian/
Pacific Islander, Caucasian/White, and Other (Specify). In 
SCS-I, survivors could also select Multi-racial, and were 
told to “Mark all that apply,” while in SCS-II, survivors had 
a “Multi-racial” option, and were asked to select only one 
option from the list. In both studies, survivors were also 
separately asked about ethnicity: “Do you consider yourself 
to be of Latino or Hispanic origin or descent?” to which they 
could respond “yes” or “no.”

Data on cancer type, race, and Hispanic ethnicity were 
obtained directly from the state cancer registries. Data on 
a patient’s race and ethnicity recorded in a cancer registry 
are based on medical record abstraction. These data include 
both self-reported and perceived race and ethnicity captured 
by hospital administrative staff or care providers, and/or 
inferred from last names (e.g., Asian race [29] and Hispanic 
ethnicity [17]). Basic demographic data were obtained via 
the self-reported questionnaire.

Analytical sample

In SCS-I, from the 6,306 available records, the cancer type 
analysis included 5,838 survivors after excluding those miss-
ing questionnaire cancer type (n = 468). The race analysis 
included 5,998 survivors following exclusion of missing 
self-reported race (n = 176), as well as reported being multi-
racial (n = 60), of some other race (n = 58), or missing reg-
istry race (n = 1). For Hispanic ethnicity, we excluded those 

with missing self-reported ethnicity only (n = 518), missing 
registry-reported ethnicity only (n = 979), and those missing 
both (n = 26), leaving a total of 4,780 survivors.

In SCS-II, from the 9,170 records, we excluded people 
with registry listed Non-Hodgkin Lymphoma (n = 65) as 
this was not listed as an individual cancer type in the self-
report questionnaire and those with missing cancer type in 
the questionnaire (n = 34), leaving 9,071 survivors for the 
cancer type analysis. The race analysis excluded those with 
missing questionnaire race (n = 386), questionnaire “Other” 
race (n = 216), missing registry race (n = 155), questionnaire 
multiple races (n = 125), and those listed as “Other” by the 
registry (n = 36), leaving 8,255 survivors. As in SCS-I, we 
excluded survivors with missing data only in the registry 
(n = 1,370), questionnaire (n = 643), or both places (n = 150) 
for Hispanic ethnicity, resulting in a total of 7,007 survivors.

Statistical analysis

In SCS-I and SCS-II, measures of agreement between self-
report and registry information, including sensitivity (Se), 
specificity (Sp), positive predictive value (PPV), and the 
Kappa (κ) statistic estimates and 95% confidence intervals 
(CI), were calculated separately for each cancer type and 
racial/ethnic category using Chi-square statistics. Addition-
ally, the overall Kappa statistic was calculated for cancer 
type and race by looking at agreement for any of the indi-
vidually examined cancer types and racial groups. An esti-
mate of ≥ 80% was used as the cutoff for good/strong con-
cordance for each measure [30]. All estimates of agreement 
were unchanged when the sample was restricted to survivors 
who completed self-administered, mail-in paper surveys, as 
such, final results include data from self-administered and 
telephone interview methods. All p values are two-sided and 
statistical analyses were conducted using SAS version 9.3 
(SAS Institute, Cary, NC, USA).

Results

Survivor characteristics are presented in Table 1. The three 
state registries with the most individuals were Connecti-
cut, New Jersey, and Minnesota in SCS-I, and Washington, 
Michigan, and California in SCS-II. Across SCS-I and II, 
estimates of the Se, Sp, PPV, and the Kappa for each cancer 
type were ≥ 0.94 for all measures (Table 2). In SCS-I and 
II, agreement estimates comparing survivors self-report to 
the gold standard registry-reported cancer were consistently 
high for breast (all estimates = 0.99) and prostate cancer 
(≥ 0.97 for all estimates). The overall Kappa statistics for 
cancer type were 0.98 in SCS-I and 0.99 in SCS-II (data 
not shown).
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Estimates of Se, Sp, and PPV for race and ethnicity were 
wider in range across SCS-I and II (Table 3). Concordance 
was lowest AI/AN survivors (Se = 0.23 and 0.19 in SCS-I 
and II, respectively) and the highest for white survivors (as 
measured by Se = 0.95 in SCS-I and 0.99 in SCS-II). The 
overall Kappa statistics for race were 0.85 and 0.93 in SCS-I 
and II, respectively (data not shown). For Hispanic ethnicity, 
estimates ranged between 0.71 and 0.76 across SCS-I and 
II for all measures except Sp, which was 0.99 in SCS-I and 
0.97 in SCS-II. The Kappa statistics for Hispanic ethnicity 
were 0.73 in SCS-I and 0.71 in SCS-II, respectively.

Discussion

This study examined the concordance between cancer reg-
istry data and self-report data on cancer type, race, and His-
panic ethnicity in a large national sample of state cancer 
registries and participants in the Studies of Cancer Survi-
vors. We found strong agreement between self-report and 
the cancer registry for cancer type. Our finding of high con-
cordance for all cancer types is consistent with other studies 
showing high sensitivity for cancers of the breast, prostate, 
and lung. This finding, however, runs contrary to reports of 
lower sensitivity documented for uterine (endometrial) can-
cer (e.g., 0.15 in EPIC-Spain and 0.69 in California Teachers 
Study) [10, 21], for reasons that are unclear. Researchers 
have also found strong levels of agreement in analyses of 
self-reported and registry linked data for breast, prostate, and 
large bowel cancers (Kappa: 0.81, 0.77, and 0.74, respec-
tively) [8]. Research has also been undertaken among popu-
lations outside of the US, including the Netherlands [20], 
France [31], and Shanghai based on self-report and medical 
records data,[11] as well as registry data from Australia [32] 
and Spain [21]; with similar findings of greater sensitivity 
for breast cancers [32]. The accuracy of self-reported can-
cer type is critical for research aimed at characterizing the 
survivorship experience for specific cancers—this includes 
quality of life assessments, care coordination opportunities, 
identifying long-term care needs, and facilitating research on 
risk for subsequent cancers and/or other chronic conditions 
[5, 33]. This is also relevant as multiple national health sur-
veys include self-reported cancer type (e.g., National Health 
Interview Survey [34], National Health and Nutrition Exam-
ination Survey [35], and the Behavioral Risk Factor Surveil-
lance System [36]) and many researchers conduct survivor-
ship analyses in these subsets of the survey populations.

For race and ethnicity, information was least accurate 
when comparing registry data to the self-report standard for 
AI/AN, Asian/Pacific Islanders, and Hispanics. Our findings 
for race and ethnicity are consistent with previous studies. 
While concordance between self-reported and registry data 
for race for non-Hispanic white and black race tends to be 
relatively high [14, 16, 25], estimates are consistently lower 
for AI/AN who often get misclassified as non-Hispanic 
white [14, 16, 26, 37, 38], Asian/Pacific Islanders [39, 40], 
and Latinos/Hispanics [14, 16, 27]. Moderate misclassifica-
tion of Asian race (with some variability across sub-groups) 
and Hispanic ethnicity was observed in an evaluation of the 
Greater Bay Area Cancer Registry [16]. Race/ethnicity data 
housed in systematic data repositories, such as cancer reg-
istries, may represent information collected directly from 
included individuals. However, this information, at least 
historically, was often ascertained based on perceived race/
ethnicity documented in the medical record by hospital 

Table 1   Characteristics of survivors in the SCS studies, n (%)

a Per the registry

Characteristic SCS-I SCS-II

No. of survivors 6,306 9,170
Age at questionnaire (Mean, S.D.) 59.9 (12.8) 67.3 (11.9)
Age at diagnosis (Mean, S.D.), yearsa 57.9 (19.5) 60.7 (11.9)
Time since diagnosis (Mean, S.D.), years 1.3 (0.33) 6.6 (3.3)
Cohort, years post-diagnosis
 2 – 3,229 (35.2)
 5 3,270 (35.7)
 10 2,671 (29.1)

Gendera

 Female 3,641 (57.7) 5,073 (55.3)
 Male 2,664 (42.3) 4,097 (44.7)

Some college or more 3,394 (53.8) 2,865 (31.2)
Any health care coverage 4,942 (78.4) 8,933 (97.4)
Self-reported good health 2,181 (34.6) 3,573 (39.0)
State cancer registry
 Alabama 515 (8.2) –
 Arizona – 370 (4.0)
 California 1,316 (14.4)
 Colorado 252 (2.8)
 Connecticut 1,013 (16.1) –
 Delaware – 401 (4.4)
 Illinois 486 (5.3)
 Indianapolis 228 (3.6) –
 Iowa 713 (11.3) 579 (6.3)
 Maine – 174 (1.9)
 Massachusetts 795 (8.7)
 Michigan 1,418 (15.5)
 Minnesota 805 (12.8) –
 Nebraska – 291 (3.2)
 New Jersey 993 (15.8) 556 (6.1)
 Ohio 522 (8.3) –
 Pennsylvania 684 (10.9) 405 (4.4)
 Rhode Island 367 (5.8) –
 South Carolina 211 (3.40)
 Washington – 1,778 (19.4)
 Wyoming 255 (4.0) 349 (3.8)
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administrative staff or care providers, and/or inferred from 
last names (e.g., Asian race [29] and Hispanic ethnicity 
[17]). More recently, collection of race, ethnicity, and lan-
guage preference have been included in the “meaningful 
use” objectives for electronic medical records, an initiative 
aimed at improving healthcare [41]. Despite recognition 
of these data as critical to improving care [42] and reduc-
ing racial/ethnic health disparities [43], it is not yet stand-
ard practice across healthcare institutions and there is no 
specification that self-reported race/ethnicity be used [42]. 
Of note, the cancer registry data used in the current study 
predate multiple initiatives to improve documentation of 
self-reported race and Hispanic ethnicity. To improve the 
accuracy of these data, cancer registries now undertake mul-
tiple activities, including annual linkage with Indian Health 
Service data to address the misclassification of American 
Indians and Alaska Natives [38]. In addition, cancer regis-
tries use algorithms to enhance the identification of Hispanic 
and Asian/Pacific Islander populations [44, 45].

Understanding the accuracy of race and ethnicity data 
elements in our data repositories is relevant as the racial 
and ethnic composition of the U.S. changes, with the fast-
est population growth expected among multi-racial indi-
viduals who are projected to triple in size by 2060 [46]. 
Additionally, our current racial/ethnic group categories are 
limited [47], combining heterogeneous sub-groups with 
varying cancer risks, as seen with individuals classified as 
Asian [48]. If researchers had the ability to disaggregate 
these data, there would be greater opportunity to better 
characterize incidence and mortality trends, as well as 
the cancer survivorship experience and address the needs 
across sub-groups that are underrepresented in research on 
survivors. This is particularly true for those with smaller 
population numbers and a higher burden of disease, such 
as Native Hawaiians and Pacific Islanders [48].

Our study leveraged data from a large national sample 
of cancer survivors from SEER and non-SEER registries, 
but was not without limitations. Several respondents were 
excluded due to missing self-reported data, though we had 
data on at least 75% of respondents for cancer type, race, 
and ethnicity in both studies. Additionally, relatively small 
sample sizes for specific racial/ethnic groups may have 
contributed to imprecise estimates of concordance statis-
tics, as seen with results for Asian/Pacific Island survivors 
in SCS-I compared to SCS-II.

In summary, our study suggests that self-reported can-
cer type may be suitable for cancer survivorship research 
when registry data are not available. However, documenta-
tion of race and ethnicity can be improved, in part, through 
standardized collection, starting at the level of hospitals 
and health systems, based on self-reported race and eth-
nicity to best understand cancer trends across racial/ethnic 
groups. Inaccuracies related to these characteristics could 

impede research and exacerbate existing challenges to 
addressing racial and ethnic cancer disparities.
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