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When recruiting research participants through central cancer registries, high response fractions help ensure
population-based representation. We conducted multivariable mixed-effects logistic regression to identify case
and study characteristics associated with making contact with and obtaining cooperation of Utah cancer cases
using data from 17 unique recruitment efforts undertaken by the Utah Cancer Registry (2007–2016) on behalf of
the following studies: A Population-Based Childhood Cancer Survivors Cohort Study in Utah, Comparative Effec-
tiveness Analysis of Surgery and Radiation for Prostate Cancer (CEASAR Study), Costs and Benefits of Follow-up
Care for Adolescent and Young Adult Cancers, Study of Exome Sequencing for Head and Neck Cancer Suscepti-
bility Genes, Genetic Epidemiology of Chronic Lymphocytic Leukemia, Impact of Remote Familial Colorectal Can-
cer Risk Assessment and Counseling (Family CARE Project), Massively Parallel Sequencing for Familial Colon
Cancer Genes, Medullary Thyroid Carcinoma (MTC) Surveillance Study, Osteosarcoma Surveillance Study, Pros-
tate Cancer Outcomes Study, Risk Education and Assessment for Cancer Heredity Project (REACH Project),
Study of Shared Genomic Segment Analysis and Tumor Subtyping in High-Risk Breast-Cancer Gene Pedigrees,
Study of Shared Genomic Segment Analysis for Localizing Multiple Myeloma Genes. Characteristics associated
with lower odds of contact included Hispanic ethnicity (odds ratio (OR) = 0.34, 95% confidence interval (CI): 0.27,
0.41), nonwhite race (OR = 0.46, 95% CI: 0.35, 0.60), and younger age at contact. Years since diagnosis was
inversely associated with making contact. Nonwhite race and age ≥60 years had lower odds of cooperation. Study
features with lower odds of cooperation included longitudinal design (OR = 0.50, 95% CI: 0.41, 0.61) and study
brochures (OR = 0.70, 95% CI: 0.54, 0.90). Increased odds of cooperation were associated with including a ques-
tionnaire (OR = 3.19, 95% CI: 1.54, 6.59), postage stamps (OR = 1.60, 95% CI: 1.21, 2.12), and incentives (OR =
1.62, 95% CI: 1.02, 2.57). Among cases not responding after the first contact, odds of eventual response were
lower when >10 days elapsed before subsequent contact (OR = 0.71, 95% CI: 0.59, 0.85). Obtaining high
response is challenging, but study features identified in this analysis support better results when recruiting through
central cancer registries.

epidemiologic research design; methods; neoplasms; patient participation rates; registries; research subject
recruitment; surveys and questionnaires

Abbreviations: CI, confidence interval; OR, odds ratio.

Central cancer registries are important for monitoring can-
cer incidence and mortality trends. Because central registries,
unlike hospital registries, are population-based, they provide

unbiased sampling frames (1, 2) for ascertaining and recruiting
individuals diagnosed with cancer for research (3–9). Registry-
based research has been instrumental in promoting preventive
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behaviors (10), evaluating treatment outcomes (11–13), and as-
sessing quality-of-life and other outcomes among cancer survi-
vors (14–17).

However, some researchers have expressed concern about
low participation when recruiting via cancer registries (18, 19).
Nonresponse bias might also be problematic in cancer-related
patient-reported outcomes research (20). Survey methodology
and general biomedical research have demonstrated that response
fractions have declined over time (21–26) and increased effort is
required to recruit participants (27). There is widespread concern
that low response could produce nonrepresentative results (19,
20, 24–26, 28, 29).

We examined data from studies seeking to recruit cancer
cases, initiated by the Utah Cancer Registry from 2007 to 2016,
to ascertain factors associated with recruitment outcomes. We
aimed to identify both case and study characteristics that pre-
dicted the ability to contact and recruit cancer cases. By ana-
lyzing multiple recruitment efforts with varying features and
populations, we sought to provide a comprehensive analysis
to inform future registry-based recruiting.

Past research indicates that demographic characteristics influ-
ence cancer registry–based recruitment. Non-Hispanic whites
had higher participation than other racial or ethnic groups (3, 4,
19, 30–32) and were more likely to be located and successfully
contacted than Hispanic (33) or black persons (32). In most
studies, women consented in greater proportions (30, 31) and
were easier to locate (33) than men, while others found men
more likely to participate (34). Several registry-based studies
showed that younger individuals were more likely to respond
than older individuals, although the ages classified as “youn-
ger” varied (2–4, 19, 30, 32). Conversely, another study found
those diagnosed before age 40 years were less likely to respond
than those 50 years or older (18), and in another the youngest
and the oldest were underrepresented among participants (35).
Younger individuals (diagnosed between ages 20 and 44 years)
were also more likely to be lost to follow-up than those diag-
nosed at 65 years or older (33) and were less likely to be con-
tacted (32).

Cancer characteristics have also been relevant to recruit-
ment outcomes. Individuals diagnosed at an advanced stage
were less likely to respond than those with less advanced dis-
ease (3, 4, 30), and response differed by cancer site (4, 30, 36).
Greater time between diagnosis and time of study made it
more difficult to locate and recruit cases (2, 3, 20, 30, 34, 37).

Study implementation processes are also relevant for registry-
based recruitment outcomes. Including a questionnaire in the
recruitment packet, rather than providing it after obtaining con-
sent, increased response among controls in a case-control study
of risk factors for breast cancer (38). Another study comparing
questionnaires of varying lengths (10 vs. 16 pages) found no dif-
ference in response fractions (4). Additionally, a $20.00 gift card
resulted in more responses than $10.00 gift cards or a $100.00
lottery (3), whereas another study showed no difference in
response when using $5.00 compared with $3.00 (4). Others
have noted the importance of interpersonal telephone contact
(7); inclusion of telephone contacts, compared with only send-
ing letters, was shown to improve response (6).

These prior examinations elucidate factors influencing registry-
based recruitment outcomes, but most report on single studies, and
some describe recruitment that took place over 20 years ago. We

aimed to expand on prior work by evaluating multiple factors in
recent registry-initiated recruitment across multiple studies. We
utilized data from 17 studies that recruited via the Utah Cancer
Registry during 2007–2016 to determine what case and study
characteristics are associated with the registry’s ability to con-
tact and recruit subjects diagnosed with cancer.

METHODS

Studies and recruitment process

We used data from all studies that initiated contact with
potential participants through the Utah Cancer Registry during
2007–2016 and maintained accurate records of response out-
comes (n = 17 distinct recruitment efforts). Study designs and re-
sults for most of these have been reported (10–12, 31, 39–49).
Each study was approved by the relevant institution’s institu-
tional review board.

Utah state policy governing the use of surveillance data
for research recruitment requires that initial contact be made
by the data steward, in this case the cancer registry. For all
studies, the first attempted contact with potential participants
was a packet mailed to the last known residential address in
registry records. All packets contained at minimum a letter intro-
ducing the study, either a questionnaire or a form to indicate per-
mission or refusal for the researcher to contact the individual
about the study, and a return envelope. The specific contents
of the packet and the next steps of the contact process differed
across studies, depending on research protocol and study re-
sources. If no response was received following the first mail-
ing, all protocols involved additional contact attempts, using
telephone and/or mail. All recruitment materials and telephone
calls were in English. If the registry staff found that the
address in registry records was no longer valid, they attempted
to find updated contact information using a variety of sources,
including contacting physicians’ offices, the voter registration
database, and the White Pages or online directory searches.
Registry staff documented contact attempts and outcomes in a
study tracking database.

Variables

We obtained individuals’ stage at diagnosis and demographic
information from the cancer registry variables. Demographic
variables included age at recruitment, years between diagnosis
and recruitment, sex, Hispanic ethnicity, and race (due to small
numbers, all races other than white were grouped for analysis).
We classified geography as nonmetropolitan or metropolitan
using the 2010 Rural-Urban Commuting Area codes associated
with cases’ diagnosis Zone Improvement Plan (ZIP) codes (codes
1–3 =metropolitan; codes 4–10 = nonmetropolitan).

Using the registry’s study documentation, we constructed
study-level variables representing protocol features (Table 1).
Certain variables described the contents of the recruitment packet,
accounting whether each of the following was included: a ques-
tionnaire, an informed consent form for human subjects research,
and a study brochure. The brochure, if included, described study
objectives, eligibility criteria, what participation entailed, and pro-
tection of confidentiality. Postage type was another variable, with
one strategy being use of first-class stamps on outgoing and return
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Table 1. Characteristics of 17 Recruitment Efforts Undertaken by the Utah Cancer Registry, 2007–2016

Study Characteristic
Recruitment Efforts Cases

No. % No. %

Cancer site included

Breast 4 23.5 5,418 54.5

Colorectal 2 11.8 2,115 21.3

Prostate 2 11.8 763 7.7

Hematologic or lymphoma 3 17.6 833 8.4

Other sites and/or multiple sites 6 35.3 818 8.2

Recruitment packet

Type of recruitment packet

Permission-to-contact form 14 82.4 8,724 87.7

Questionnaire 3 17.6 1,223 12.3

Consent form included in packet

No 15 88.2 8,989 90.4

Yes 2 11.8 958 9.6

Study brochure included in packeta

No 2,425 24.4

Yes 7,522 75.6

Envelope postage

Stamps, outgoing and return 3 17.6 6,582 66.2

Bulk rate/business reply 14 82.4 3,365 33.8

Follow-upmethods for nonrespondersb,c

Days between first and second contactd

≤10 5,677 74.1

≥11 1,982 25.9

Second contact mode

Telephone 6,594 84.9

Mail 1,173 15.1

Study description in recruitment packet

Biospecimen collection

No 10 58.8 8,109 81.5

Yes 7 41.2 1,838 18.5

Future follow-up participation

No 15 88.2 7,846 78.9

Yes 2 11.8 2,101 21.1

Study also recruiting relatives

No 11 64.7 2,468 24.8

Yes 6 35.3 7,479 75.2

Offers incentive for participation

No 13 76.5 9,276 93.3

Yes 4 23.5 671 6.7

a Several recruitment protocols were modified while recruitment was active, resulting in variation in brochure use
(some individuals received a brochure and others did not). Therefore, individual cases can be classified as having
received a brochure or not, but recruitment efforts cannot be clearly classified as yes or no for use of a brochure.

b For both follow-up methods, variables (days between contact and mode of second contact) and values varied
across cases within each study, so we cannot classify recruitment efforts in a single category.

c Counts and percentages of cases for the 2 follow-up methods’ variables are based only on the subsample of
cases who did not respond to first contact but were subsequently recontacted (n = 7,767).

d The number of cases for days between first and second contact is less than 7,767 due to missing second contact
date data for 108 cases.
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envelopes and the alternative being outgoing bulk-rate mail and
business-reply return envelopes. Several variables represented
characteristics of studies as described in the recruitment materials,
including whether the study involved collection of biospecimens,
whether the study involved future follow-up after initial participa-
tion (longitudinal observational and intervention studies), whether
the researchers wished to also recruit relatives of the cancer case,
and whether a gift card or monetary incentive (ranging from $15
to $75)was promised for study participation.

We obtained contact attempt and outcome data for each case
from the registry’s tracking databases. A small number of cases
with inadequate record keeping were excluded (n = 37). If an
individual was sampled for more than 1 study (n = 1,097), we
included data only from the first study recruitment attempt.

Upon completion of the registry’s recruitment process, staff as-
signed each case 1 of 5 final outcome codes: responded, refused,
no response, unable to locate, or ineligible. “Responded” indicated
positive response; depending on the study, this entailed providing
permission for the investigator to contact the case about the study,
returning a completed questionnaire, or returning a completed
questionnaire and a signed consent form. For studies for which
the registry sought return of a permission-to-contact form, the
investigator’s staff subsequently approached the individual to
obtain consent.

The “refused” code was assigned if a permission form was re-
turned marked “no” or if the individual verbally refused by tele-
phone. “Unable to locate”was used if mail sent to the residential
address was returned as undeliverable, and staff were not able to
identify a new address. “No response” was used if mail was not
returned as undeliverable, but no written response was received,
and the individual did not state refusal by telephone. “Ineligi-
ble”was assigned to any case found to not meet eligibility cri-
teria. The most common reason for ineligibility was death
before study recruitment began. Ineligible cases were not con-
sidered further for this analysis.

We were interested in identifying factors predicting 2 steps
of the recruitment process, defined as 2 separate outcomes for
analysis. The first was ability to make confirmed, active contact
with the case (“contact”). A case was classified as contacted if
the registry either received a positive response or refusal by
mail or spoke to the case via telephone. Cases were classified as
not contacted if the registry was unable to locate and provide
recruitment materials to them, or if materials were mailed to the
case but the registry received nomailed response and was unable
to reach the case by telephone.

The second step, “cooperation,”was defined as, among those
cases who were successfully contacted, obtaining a positive
response to the recruitment attempt. For studies that included a
questionnaire in the recruitment packet, returning the completed
questionnaire (and consent form, if applicable) was classified as
cooperation. For studies that sent a permission-to-contact form,
agreeing to be contacted by the researcher was classified as
cooperation.We use the term “cooperation” as opposed to “par-
ticipation” because, as noted above, in some studies the registry
did not consent individuals for study participation. Cases who
were successfully contacted by either recruitment approach but
who refused were classified as “did not cooperate.” A small
number of cases (n = 156) can be described as “passive refu-
sals”—individuals who were reached by telephone but pro-
vided neither positive response nor specific refusal and who

provided no subsequent response. We classified them as refu-
sals; alternative models in which we classified them as nonre-
sponses produced similar results. Whereas both contact and
cooperation steps must be successful in order to recruit partici-
pants, different individual characteristics and study features con-
tribute to each of these outcomes (50, 51).

Statistical analysis

We first performed simple cross-tabulations of recruitment out-
come codes (responded, refused, no response, or unable to locate)
according to individual-level variables. We calculated odds ratios
and 2-sided 95% confidence intervals using mixed effects logistic
regression to identify relevant predictors of our primary outcomes
of contact and cooperation inmultivariablemodels. Based on prior
literature, we anticipated that demographic and diagnosis charac-
teristics would predict both contact and cooperation. Study charac-
teristics were expected to be factors individuals consider when
deciding whether to cooperate, but not relevant for predicting con-
tact. Therefore, the cooperation model contained both individual-
and study-level variables while the contact model only included
individual-level variables. We accounted for grouping of indivi-
duals according to recruitment effort by treating the recruitment
effort as a random effect. Individuals’ characteristics were trea-
ted as fixed effects. In both models, we controlled for year of
study recruitment. Because study and cancer site were collinear,
we excluded cancer site from the models. We conducted all
analyses using Stata, version 13 (StataCorp LLC, College Sta-
tion, Texas) (52).

RESULTS

Analyses included 9,947 individuals with a cancer diagnosis
reported to the registry. Women comprised 73.7% of the sample
because several large breast cancer studieswere included (Table 1).
Excluding breast and prostate studies, the remaining sample was
55.8% female. Hispanics comprised 4.7% of cases, and 2.5%
were of a race other than white. Most cases resided in metro-
politan areas (84.9%). A majority (57.5%) were aged 50–69
years at recruitment, 16.9% were younger than 50, and 25.6%
were 70 or older. Only 7.4% of cases were selected for recruit-
ment within 2 years of diagnosis. Several of the studies focused
on long-term survivors, and therefore 22.5% of cases were 15 or
more years from diagnosis. A majority of cases were diagnosed
at local stage (51.5%), followed by regional stage (27.9%). Dis-
tributions of cases and recruitment efforts according to study
characteristics are displayed in Table 1 and Table 2.

Overall, 5,116 (51.4%) cases had a final outcome of positive
response to recruitment efforts (Figure 1), making the combined
response fraction for all studies 51.4% (“Response Rate 2” of
the American Association of Public Opinion Research) (53).
Slightly more cases refused (22.6%) than did not respond
(18.9%). Only 44 of the 2,247 refusals (2.0%) were noted as
“irate” or “angry” refusals. Another 7.1% were not located and
thus not contacted. Response outcomes were particularly vari-
able based on ethnicity, race, age, and years since diagnosis
(Figure 1). Response outcomes also varied by cancer site, but
because site was highly collinear with study we did not include
it in multivariable models.
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Table 2. Distribution of Cancer Cases According to Recruitment Outcomes andOdds Ratios for Patient Characteristics in MultivariableModels
Predicting Contact and Cooperation, 17 Recruitment Efforts Undertaken by the Utah Cancer Registry, 2007–2016

Variable

Case Distribution Multivariable Modela

All Cases Not
Contactedb

Contactedc

Contactd Cooperatione,f

Refusal Cooperation

No. % No. % No. % No. % OR 95%CI OR 95%CI

Sex

Female 7,333 73.7 1,992 27.2 1,574 21.5 3,767 51.4 0.97 0.83, 1.14 0.89 0.75, 1.06

Male 2,614 26.3 592 22.6 673 25.8 1,349 51.6 1.00 Referent 1.00 Referent

Ethnicityg

Hispanic 468 4.7 235 50.2 62 13.3 171 36.5 0.34 0.27, 0.41 1.12 0.80, 1.56

Non-Hispanic 9,447 95.3 2,341 24.8 2,178 23.1 4,928 52.2 1.00 Referent 1.00 Referent

Race

Other race 250 2.5 114 45.6 63 25.2 73 29.2 0.46 0.35, 0.60 0.44 0.30, 0.63

White 9,697 97.5 2,470 25.5 2,184 22.5 5,043 52.0 1.00 Referent 1.00 Referent

Recruitment age, years

<40 482 4.8 213 44.2 43 8.9 226 46.9 0.58 0.44, 0.75 1.74 1.16, 2.62

40–49 1,196 12.0 371 30.0 164 13.7 661 55.3 0.75 0.63, 0.89 1.38 1.10, 1.72

50–59 2,995 30.1 772 25.8 590 19.7 1,633 54.5 1.00 Referent 1.00 Referent

60–69 2,726 27.4 666 24.4 651 23.9 1,409 51.7 1.20 1.05, 1.37 0.81 0.70, 0.94

70–79 1,587 16.0 335 21.1 443 27.9 809 51.0 1.50 1.26, 1.79 0.60 0.50, 0.72

≥80 961 9.7 227 23.6 356 37.0 378 39.3 1.36 1.09, 1.69 0.31 0.25, 0.39

Years since diagnosis

≤2 738 7.4 89 12.1 202 27.4 447 60.6 0.95 0.61, 1.48 0.96 0.62, 1.50

3–4 1,886 19.0 428 22.7 428 22.7 1,030 54.6 1.00 Referent 1.00 Referent

5–9 2,965 29.8 849 28.6 617 20.8 1,499 50.6 0.74 0.63, 0.88 0.99 0.83, 1.18

10–14 2,123 21.3 554 26.1 486 22.9 1,083 51.0 0.69 0.58, 0.81 0.88 0.73, 1.06

≥15 2,235 22.5 664 29.7 514 23.0 1,057 47.3 0.54 0.45, 0.65 0.87 0.71, 1.06

Geographyh

Metropolitan 8,424 84.9 2,202 26.1 1,901 22.6 4,321 51.3 1.00 Referent 1.00 Referent

Nonmetropolitan 1,497 15.1 373 24.9 341 22.8 783 52.3 1.01 0.88, 1.16 1.05 0.90, 1.22

Cancer stagei

In situ 748 8.3 199 26.6 155 20.7 394 52.7 1.17 0.97, 1.41 0.99 0.80, 1.23

Local 4,656 51.5 1,231 26.4 1,073 23.1 2,352 50.5 1.00 Referent 1.00 Referent

Regional 2,518 27.9 627 24.9 547 21.7 1,344 53.4 1.18 1.05, 1.33 1.11 0.97, 1.26

Distant 996 11.0 303 30.4 223 22.4 470 47.2 1.25 0.98, 1.59 0.92 0.74, 1.16

Unstaged 117 1.3 44 37.6 22 18.8 51 43.6 0.80 0.53, 1.21 1.25 0.72, 2.16

Abbreviations: CI, confidence interval; OR, odds ratio.
a Odds ratios and 95% confidence intervals from multivariable mixed-effects models with recruitment effort as random effect and all other vari-

ables as fixed effects. Multivariable models also included individuals’ year of selection for study recruitment.
b
“Not contacted” includes both cases the registry was unable to locate to send mailings to and cases for whom mail was sent but no response

was received, and we were unable to reach via telephone.
c
“Contacted” includes cases for whom the registry received either a positive/cooperative response or refusal via mail or spoke to the case over

the telephone.
d Themultivariablemodel for “contact” predictedmaking contact, compared with not contacted.
e The multivariable model for “cooperation” included only cases who were successfully contacted (interacted with) and compares cases who co-

operated with cases who refused (actively or passively).
f Themodel predicting cooperation also includes all of the study characteristic variables (presented in Table 3).
g Ethnicity was unknown for 32 cases.
h Geography could not be ascertained for 26 cases due to missing diagnosis address data.
i Cancer stage was not recorded for 912 cases.
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In a multivariable model, sex was not a significant predictor
of making contact (Table 2). The registry was significantly
less likely to contact Hispanics than non-Hispanics (odds ratio
(OR) = 0.34, 95% confidence interval (CI): 0.27, 0.41) and indi-
viduals of a racial group other than white compared with whites
(OR = 0.46, 95% CI: 0.35, 0.60). Nonmetropolitan residence
did not significantly predict contact. Regional stage at diagnosis
had higher odds of contact than local (OR = 1.18, 95% CI: 1.05,
1.33).

Younger individuals (<40 or 40–49 years) showed decreased
odds of contact compared with those aged 50–59 years (for those
<40 years of age, OR = 0.58, 95% CI: 0.44, 0.75; 40–49 years,
OR = 0.75, 95% CI: 0.63, 0.89). Odds of contact increased with

age and remained high for those aged 80 years or older compared
with those aged 50–59 years.Withmore years between diagnosis
and recruitment, the odds of successful contact became lower.
After 15 or more years, odds of contact were significantly lower
compared with contacting cases within 3–4 years of diagnosis
(OR = 0.54, 95% CI: 0.45, 0.65). Odds of contact decreased
over the 10-year period evaluated.

In the multivariable cooperation model, women exhibited a
lower, although nonsignificant, likelihood of cooperation com-
pared with men. Ethnicity was not significantly associated with
cooperation among those contacted (OR = 1.12, 95% CI: 0.80,
1.56). Individuals of a race other than white were significantly
less likely to cooperate (OR = 0.44, 95% CI: 0.30, 0.63).

Table 3. Distribution of Contacted Cancer Cases According to Recruitment Outcomes andOdds Ratios for Study
Characteristics From aMultivariable Model Predicting Cooperation, 17 Recruitment Efforts Undertaken by the Utah
Cancer Registry, 2007–2016

Variable

Case Distribution Multivariable Modela

Refusalb Cooperationc Cooperationd

No. % No. % OR 95%CI

Recruitment packet

Permission-to-contact form 1,948 30.4 4,464 69.6 1.00 Referent

Questionnaire 299 31.4 652 68.6 3.19 1.54, 6.59

Consent form

No 1,989 29.9 4,656 70.1 1.00 Referent

Yes 258 35.9 460 64.1 0.29 0.16, 0.52

Brochure

No 531 30.5 1,210 69.5 1.00 Referent

Yes 1,716 30.5 3,906 69.5 0.70 0.54, 0.90

Postage

Bulk rate/business reply 790 32.4 1,647 67.6 1.00 Referent

Stamps, outgoing and return 1,457 29.6 3,469 70.4 1.60 1.21, 2.12

Biospecimen collection

No 1,774 29.5 4,232 70.5 1.00 Referent

Yes 473 34.9 884 65.1 1.31 0.90, 1.90

Future follow-up participation

No 1,580 27.9 4,076 72.1 1.00 Referent

Yes 667 39.1 1,040 60.9 0.50 0.41, 0.61

Recruitment of relatives

No 591 32.4 1,235 67.6 1.00 Referent

Yes 1,656 29.9 3,881 70.1 0.88 0.64, 1.21

Incentive

No 2,079 30.6 4,723 69.4 1.00 Referent

Yes 168 29.9 393 70.1 1.62 1.02, 2.57

Abbreviations: CI, confidence interval; OR, odds ratio.
a Odds ratios and 95% confidence intervals from multivariable mixed-effects models with recruitment effort as ran-

dom effect and all other variables as fixed effects. The multivariable model also included patient characteristics (pre-
sented in Table 2) and individuals’ year of selection for study recruitment.

b
“Refusal” refers to the recruitment outcome of refusing participation among cases who were successfully

contacted.
c
“Cooperation” refers to the recruitment outcome of providing a positive response among cases who were suc-

cessfully contacted.
d The model for “cooperation” included only cases who were successfully contacted, and it compared cases who

cooperated with cases who refused (actively or passively).
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Nonmetropolitan residence and stage at diagnosis did not signifi-
cantly predict cooperation. Among those contacted, younger age
was significantly associated with increased odds of cooperation
whereas older age decreased odds of cooperation. Years since
diagnosis did not significantly influence odds of cooperation.
Odds of cooperation decreased over the 10-year period.

Among study-level variables examined in the multivariable
cooperation model (Table 3), sending a questionnaire in the
recruitment packet obtained higher odds of cooperation than
sending only a permission-to-contact form (OR = 3.19, 95%
CI: 1.54, 6.59). The addition of a consent form decreased odds
of cooperation (OR = 0.29, 95% CI: 0.16, 0.52), as did includ-
ing a study brochure (OR = 0.70, 95% CI: 0.54, 0.90). Using
first-class postage stamps increased odds of cooperation com-
pared with bulk-rate and business-reply postage (OR = 1.60,
95% CI: 1.21, 2.12). Study descriptions mentioning collection
of biological samples or recruitment of cancer cases’ relatives
did not significantly influence odds of cooperation. Studies
described as involving follow-up participation had lower odds of
cooperation than nonlongitudinal studies (OR = 0.50, 95% CI:
0.41, 0.61). Recruitment materials promising an incentive for
study participation increased odds of cooperation (OR = 1.62,
95%CI: 1.02, 2.57).

We also assessed “overall response,” comparing obtaining a
positive response to recruitment efforts with refusals and nonre-
sponses combined. Figure 2 displays predicted probabilities of a
positive response from a multivariable model, classified by sev-
eral relevant predictors. The probability of response was 0.63 for
contacting individuals under age 60 within 5 years of diagnosis,
including a questionnaire, and promising an incentive. In con-
trast, the probability of response was 0.51 for individuals over
age 60 contacted after 5 or more years, and not providing a ques-
tionnaire or incentive.

To inform future recruitment efforts, we also examined
follow-up methods for cases not heard from after the initial
packet was mailed. Excluding unlocated cases, 15.5% of indi-
viduals responded positively or refused after receiving the first
recruitment packet, before any follow-up calls or letters were
delivered. Of these, 83.9% provided a positive response and
16.1% refused. Because a majority of individuals who eventu-
ally cooperated did so only after multiple contact attempts, we
assessed whether methods of the second contact influenced
the likelihood of obtaining a positive response (compared
with refusing or no response) among those who did not reply
after the first mailing. While mode of second contact (tele-
phone or mail) was not a significant predictor of positive
response, the timing of the second contact was relevant. Wait-
ing more than 10 days to recontact after sending the initial
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Figure 1. Recruitment outcomes according to demographic charac-
teristics in 17 recruitment efforts undertaken by the Utah Cancer Reg-
istry, 2007–2016. Outcomes are shown according to ethnicity and race
(A); age at recruitment, in years (B); and number of years since cancer
diagnosis (C). Cases were coded as a refusal if they actively declined
to participate, either in writing by mail or verbally by telephone. Cases
labeled as no response were sent mailings (and no undeliverable mail

was returned to the registry), but they did not provide any active refusal
either through mail or telephone. A small number of passive refusals
(cases who were successfully reached via telephone but did not pro-
vide active refusal or response, n = 156) are classified as refusals.
The proportion of cases for the category of “unable to locate” among
those ≤2 years from diagnosis have been suppressed due to small
cell count (<5). The unable-to-locate and no-response categories
equate to “not contacted,” and the categories of refused and re-
sponded equate to “contacted,” in the multivariable model predicting
contact. The outcome of responded equates to “cooperation,” which is
compared with the outcome of refused (“did not cooperate”) in the mul-
tivariable model predicting cooperation.
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packet resulted in decreased odds of positive response (OR =
0.71, 95% CI: 0.59, 0.85) compared with recontacting within
10 days of the first mailing.

To assess final consent outcomes for studies in which our
outcome of cooperation entailed obtaining permission for in-
vestigators to contact cancer cases, we obtained from each study
that maintained these records the number of cases that eventually
enrolled in response to the study’s recruitment efforts. Among
the studies that attempted to recruit all cases passed along from
the registry (n = 8), 83.0% of the cancer cases consented to par-
ticipate. The median study response fraction was 76.4%, with a
range of 43.8%–86.4%.

DISCUSSION

Given trends of decreasing research participation (21–26),
we sought to identify factors associated with cancer registry–
based recruitment efforts. The average response fraction for 17
recruitment efforts sampling nearly 10,000 individuals diagnosed
with various cancers was 50.4%. Both individual and study char-
acteristics influenced the likelihood of successfully contacting
cases and obtaining their cooperation. The results provide an
updated assessment of the feasibility of recruitment through a
cancer registry and useful information for investigators for under-
standing expected response patterns and assessing the potential
implications they have for response bias.

Consistent with earlier studies (3, 4, 19, 30–32), we found
recruitment efforts to be less successful for Hispanics and

individuals of racial groups other than white; in multivariable
models, both Hispanics and nonwhites were more difficult to
contact than non-Hispanic whites. Among individuals contacted,
nonwhites, but not Hispanics, had lower odds of cooperation
thanwhites. Prior studies have suggested using culturally tailored
materials and interpersonal contact (6), or even in-person visits
(27), to more effectively recruit Hispanic cases. There is a need
for more research to identify how to overcome barriers to effec-
tive recruitment of Hispanic and nonwhite individuals.

Some earlier registry-based studies found that younger indi-
viduals are more likely to participate than older people (2–4,
19, 30, 32). We also found that younger ages are associated
with increased odds of cooperation, whereas older ages have
decreased odds of cooperation. Like some other investigators
(32, 33), we observed the opposite trend when predicting abil-
ity to contact cases; our results showed increased odds of suc-
cessful contact for those aged 60 years or older and decreased
odds among those under 50 years of age. Thus, the relation-
ship between age and recruitment is complex.

Odds of successfully contacting cancer cases also decreased
when 5 or more years had passed since diagnosis. Others have
also found it more difficult to locate and recruit cancer cases
asmore time passes since their diagnosis (3, 20, 30, 34). Given
these findings and the growing interest in research on cancer
survivors, it is important that investigators recognize that long
periods of time since diagnosis might make recruitment more
difficult. However, we found that individuals who are further
from diagnosis are no less likely than those closer to diagnosis
to cooperate once successfully contacted.

The challenges in contacting younger adults and nonwhite indi-
viduals could in part be explained by greater residential mobility
within 5 years among these demographic groups (54). Addition-
ally, telephone surveyors have found it more difficult to contact
younger populations and easier to reach older individuals (55, 56).
Our data are consistentwith this trend. Longer time since diagnosis
would also increase the likelihood that the individual had moved
and that the residential address reported to the registry at time of
diagnosis is outdated. A limitation of our study is that when poten-
tial participants could not be contacted, efforts to trace them to new
addresses varied by study and were not well documented. Several
registries have recently started using Accurint (LexisNexis, New
York, NewYork) for this purpose; it would beworthwhile to eval-
uate its effectiveness relative to othermethods.

Studies described as longitudinal had lower odds of coopera-
tion. Perhaps individuals perceived a longitudinal study as being
more burdensome. There was no negative association between
cooperation and mentioning collection of biospecimens; this null
result is consistent with other findings (57). Although some liter-
ature suggested that mentioning recruitment of relatives would
negatively influence response outcomes (58, 59), it did not
influence odds of cooperation in this analysis. This difference
could be explained by the high interest in genealogy in Utah.

Our results also demonstrated that methods commonly used
for increasing response in survey research are also applicable
for registry-based study recruitment. These methods include the
use of first-class postage stamps (58, 60). Incentives are another
such method. All incentives used by studies we examined were
postincentives—those that are promised upon study completion
—a method found to be less effective than unconditional prein-
centives (58, 61–64). Nevertheless, the promised incentives
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Figure 2. Predicted probability of positive response (compared with
refusal or no response) according to selected cancer-case character-
istics and study-implementation characteristics for 17 recruitment ef-
forts undertaken by the Utah Cancer Registry, 2007–2016. Predicted
probabilities are based on a multivariable model that adjusted for all
patient and study-level variables included in the cooperation model.
Black bars represent the probability of response when the following 3
conditions were met: Cases were recruited within 5 years of diagno-
sis, the recruitment packet for the study included a questionnaire, and
an incentive was offered for study participation. Gray bars represent
the probability of response when the alternate conditions were pres-
ent: Cases were recruited 5 or more years after diagnosis, the recruit-
ment packet did not contain a questionnaire, and no incentive was
offered for participation.
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significantly increased odds of cooperation in our analysis. A
prior study found pre- and postincentives to be equally effective
among cancer survivors (65), suggesting that further investiga-
tion of optimal incentive methods and motivating factors for
cooperation with registry-based recruitment studies is
warranted.

Consistent with earlier findings on the benefits of including
questionnaires at the outset, rather than first obtaining consent
then providing the questionnaire (38), we found that including a
questionnaire in the recruitment packet positively influenced
cooperation compared with asking only for individuals’ permis-
sion for the study staff to contact them about study participation.
Questionnaires might help recipients better understand what the
study will entail and give the sense that study participation will
be easy and immediate.

Including either a study brochure or a consent form that must
be signed both resulted in reduced odds of cooperation. Prior
research showed no association between brochures and participa-
tion (66–68).We postulate that there could be a fine line between
providing just enough information about what a study will entail
to encourage cooperation and providing too much informa-
tion, which might be overwhelming. There is mixed evidence
regarding whether recruitment material language, style, and
content influence individuals’ likelihood of participating in health-
based studies (69–73). Future studies should determine the optimal
type and amount of study information to include in recruitment
materials, and whether increasing awareness of registries influ-
ences cooperation.

Although others have suggested that telephone contact (6, 20)
and in-person contact (36) are helpful for registry-based recruit-
ment, we found no significant difference between telephone con-
tact and another mailed letter for those who did not respond to
the initial recruitment packet. However, we did observe that the
length of time between the first and second contact was relevant
for predicting positive response among those not responding to
the first recruitment contact. Waiting more than 10 days before
making follow-up contact decreased odds of response compared
with follow-up within 10 days of the first mailing. Therefore, we
believe it is advantageous to not allow too much time to pass
between contact attemptswith cancer cases.

By considering outcomes frommultiple studies over a recent
10-year period, we have provided a comprehensive assessment
of determinants of success of recruitment conducted via a can-
cer registry. This set of studies included diverse study objec-
tives, cancer sites, and implementation features. By utilizing
data from multiple studies, we were able to examine both indi-
vidual demographic features and study-level variables simulta-
neously. However, there are limitations of this analysis that are
important to recognize. First, our data are from a single registry,
and the demographic characteristics of Utah and its cancer popu-
lation are somewhat different from those in other states (74, 75),
so results might not generalize to other registries. Further, there is
variation in state and institutional review board policies govern-
ing registry-based research (1, 76); recruitment procedures might
operate differently elsewhere. Additionally, for many of the ana-
lyzed studies, the outcome of cooperation entailed obtaining
permission for investigators to contact the cancer case. This out-
come is not the same as study enrollment. However, the avail-
able data suggest that over 80% of the cases who cooperated at
this step eventually enrolled in the study.

Experimentation with random assignment is warranted to
further explore the ways various study features relate to recruit-
ment outcomes. Nevertheless, by evaluating multiple relevant
individual- and study-level factors, this analysis provides useful
information for cancer investigators seeking access to population-
based samples, and it provides an updated assessment of the feasi-
bility of study recruitment through a cancer registry. In order to
design studies to maximize recruitment outcomes, investigators
should consider tailoring recruitment efforts to underrepresented
demographic groups, using proven survey-recruitment techniques
such as incentives, stamps, and carefully timed follow-up contacts,
aswell as delivering questionnaireswith requests to participate.
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