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Abstract
Results: The response rate among cases was low in
all ethnic groups (28-37%) and incentive strategies
did not have an effect. Among relatives, the overall
baseline survey response rate was 71%, ranging from
66% among Asians to 76% among Whites. Modest
absolute increases were observed for payment schedules that included a $5 cash enclosure with the initial mailing in the total sample [odds ratio (OR),
1.65 and 1.47] and among Latinos (OR, 1.94 and
1.74) but not among Asians (OR, 1.61 and 1.55) or
African Americans (OR, 1.19 and 1.02). Response
rates were not influenced by registered versus firstclass mailing.
Conclusion: The effects of incentives in this study
were modest with some suggestion of differences by
ethnic group and type of incentive. (Cancer Epidemiol
Biomarkers Prev 2009;18(10):2620–5)

Background
Optimizing participant response rates is important for obtaining representative samples and for completing research studies in a timely manner. It is a common
practice to use participant incentives and other strategies
to boost response and retention rates, but few studies
have systematically examined the effectiveness of such
strategies, particularly among minority groups.
The literature indicates that offering monetary incentives or using recorded delivery methods such as registered mail can be effective strategies for boosting
participation rates in survey research. A systematic review of 49 trials suggests that monetary incentives double
the odds of response to a mailed questionnaire when
compared with no incentive and that inclusion of the incentive with the initial survey is more effective than providing the incentive upon return of the survey (1, 2).
Another systematic review focusing on strategies to improve recruitment to research studies (3) identified one
trial recruiting adolescents into a health care randomized
controlled trial that achieved significantly improved recruitment with a $2 enclosure (RR 1.43) and a $15 promise
upon completion (RR 1.53) when compared with the no
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incentive group (4). Several studies suggest that the motivating power of such incentives is not so much in terms of
their monetary value, but instead in their symbolic or token value (5, 6). Similarly, delivering recruitment invitations via registered mail may symbolize the importance
of the research and serve to increase response rates (7).
A review of six trials suggests that the odds of response
are more than doubled when recorded delivery was used
versus standard delivery (1). Typically, participation in
health research is lower among minority groups compared with White populations (8) and boosting response
rates in these groups could increase representation of
these groups in research studies. Yet, the effect of incentives has rarely been studied in non-White populations
(9-11).
This article focuses on the effect of incentives and delivery mechanisms for the recruitment of both cases and
their first-degree relatives in the context of a randomized
trial to increase colorectal cancer screening among firstdegree relatives of colorectal cancer cases. Because our
study included a large number of minority respondents,
we were able to examine the effect of incentives separately among four ethnic groups: African Americans, Latinos,
Asians, and non-Latino Whites.

Materials and Methods
Data were collected as part of a study testing a mail and
telephone risk notification and barrier reduction intervention on colorectal cancer screening among first-degree
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Background: Optimizing participant response rates is
important for obtaining representative samples and
the timely completion of studies. It is a common practice to use participant incentives to boost response rates,
but few studies have systematically examined their effectiveness, particularly among minority groups.
Methods: We experimentally tested three incentive strategies for their effectiveness in improving response rates
among colorectal cancer cases (n = 3,816) and their relatives (n = 2,353). A 2 × 2 × 2 factorial design compared (a)
registered versus first class mail, (b) $5 cash with the initial mailing (yes/no), and (c) $20 promise (yes/no) upon
completion of the information form (for cases) or $10
promise (yes/no) upon completion of the baseline survey (for relatives). Outcome measures were provision
of contact information on first-degree relatives for cases
and completion of the baseline survey for relatives.

Cancer Epidemiology, Biomarkers & Prevention

2621

Table 1. Randomization of colorectal cancer cases and relatives (children and siblings) to eight incentive strategies
Incentive strategy

Cases (n)
White

Black

Relatives (n)

Latino

Asian

White

Black

Latino

Asian

Registered
Registered
Registered
Registered

mail
mail
mail
mail

+ cash + $ promise
+ cash only
+ $ promise only
only

97
109
83
86

82
86
81
89

125
138
133
158

126
155
115
123

63
73
87
78

52
52
40
63

70
88
61
52

76
69
53
57

First class
First class
First class
First class
Total

mail
mail
mail
mail

+ cash + $ promise
+ cash only
+ $ promise only
only

94
96
74
106
745

91
108
112
109
758

146
147
155
134
1,136

171
173
139
175
1,177

55
86
67
41
550

62
68
68
69
474

137
130
116
145
799

64
50
92
69
530

stamps, or participation in a lottery. The incentive
amounts and choices were determined by our pilot work
and budgetary resources. The reason for providing $20 to
cases and $10 to relatives for completing of the required
information was based on our prior work with breast cancer cases and relatives (12, 13), and information from the
current trial before introduction of the incentives, indicating that response rates among cases were relatively low
compared with response rates among relatives, suggesting that boosting response rates among cases would be
a more productive strategy for achieving a more representative study sample. The outcome measure of interest for
relatives was the completion of the baseline survey, which
was the point of enrollment for the randomized trial to
increase colorectal cancer screening. Cases and relatives
were contacted in batches of ∼200 at a time, and subjects
in each batch were randomized to one of the eight
incentive conditions over a 24-mo recruitment period
(see Table 1). The variation in sample size among the different incentive conditions within each ethnic group is
due to the fact that all family members of an index case
were randomized to the same incentive condition and
family size varied. Although participants were unaware
of incentive structures for other invitees, interviewers
who did the telephone follow-up attempts were aware
of the incentive status of all subjects.
Data Analysis. We compared response rates among
cases and relatives for the different incentive conditions
for the total sample and within ethnic groups, using χ2
tests. Because incentive strategies were not effective
among cases, we limited subsequent multivariate analyses to relatives. We examined covariates associated with
response rates including age, gender, relationship to case
(child or sibling), stage at diagnosis (local, regional, or
remote), registered versus first class mail, and four monetary incentive conditions ($5 cash plus $10 promise, $5
cash only, $10 promise only, and no monetary incentive).
We also compared receipt of both monetary incentives
($5 and $10) to the no monetary incentive group. Finally,
we inspected two interaction terms in the multivariate
analyses, (a) between the four monetary incentive conditions and gender, and (b) between the four monetary incentive conditions and ethnicity. P values for both
interaction terms were >0.4 and they were excluded
from the final model. Because randomization was by
family unit (the average family size was 2.2 and the
maximum was 11), we used the GENMOD procedure,
with a logit link, in SAS (Windows version 9.1), for
our multivariate analyses. This procedure fits models
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relatives of colorectal cancer cases. The statewide California Cancer Registry was used to obtain random samples
of African American, Latino, Asian, and White colorectal
cancer cases diagnosed in California between 1996 and
1999. Cases were asked to enumerate and provide contact
information for all their first-degree relatives. Relatives
between the ages of 40 to 80 years, living in the United
States, Mexico, or Canada, and English or Spanish speaking were invited to participate in the study. Both cases
and relatives were informed that the research involved
telephone interviews with relatives and mail and telephone interventions promoting colorectal cancer screening among relatives, and that results of the study would
be used to develop better educational materials for colorectal cancer cases and their relatives. Initial recruitment
of both cases and relatives was conducted via mail, followed by up to 10 telephone attempts if no response
was received within 10 days. Letters to Latino cases and
relatives were mailed in English and Spanish, and telephone contacts were made by English/Spanish bilingual
interviewers. We did not have the resources to conduct
the study in any of the Asian languages. Verbal consent
was required for study participation. Cases and relatives
had the opportunity to refuse to participate by mail or
telephone. The study was approved by the University of
California at Los Angeles Office for the Protection of
Research Subjects.
The incentive experiment included cases and relatives
with valid address information because the incentives
were delivered through the initial mail contact. Based
on previous research that suggested that registered mail
and monetary incentives can increase response rates
(1-7), we experimentally tested three different participant
incentive strategies for their effectiveness in improving response rates among both cases and relatives in our study.
For index cases, a 2 × 2 × 2 factorial design for the initial
recruitment letter was created by crossing the following
three conditions: (a) registered mail, which requires a signature indicating receipt, versus ordinary first class mail,
(b) $5 cash enclosure versus no cash, and (c) $20 promise
upon completion of the relative information form versus
no promise. The outcome measure of interest for index
cases was the provision of contact information on firstdegree relatives. For relatives, a 2 × 2 × 2 design for the
initial mailing was created by crossing the following three
conditions: (a) registered versus first class mail, (b) $5 cash
enclosure versus no cash, and (c) $10 promise upon completion of the baseline survey versus no promise. For the
$10 promise, relatives had a choice of several equivalent
alternatives: cash, a nationally valid telephone card,
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to correlated responses using generalized estimating
equations equivalent to logistic regression with SEMs
adjusted for correlated data (14).

Results
Bivariate Analysis

Relatives. A total of 2,353 relatives were contacted and
1,678 completed the telephone baseline survey, for an
overall response rate of 71%. Thirteen percent were never
reached, 10% refused, and 6% were age or language ineligible or had a history of colorectal cancer. Overall, response rates among relatives ranged from 66% among
Asians to 76% among Whites, and differences among
the four ethnic groups were statistically significant at a

Multivariate Analysis of First-Degree Relatives.
Table 4 shows the results of multivariate analyses for the
total sample of first-degree relatives and separately within
each ethnic group. In the total sample of first-degree relatives (n = 2,184 with complete data on all variables), two
payment schedules significantly increased the response
rate: $5 cash plus $10 promise upon completion of the survey [odds ratio (OR), 1.65] and $5 cash only (OR, 1.47). In
addition, females were more likely to respond than males
(OR, 1.60) and Asians were significantly less likely to

Table 2. Response rates by incentive strategies among cases and relatives of four ethnic groups
White

Black

Latino

Asian

Total

Cases contacted
Cases who completed family information
Overall response rate*

745
270
36%

758
223
29%

1,136
416
37%

1,177
333
28%

3,816
1,242
33%

Response rates by incentive strategy
Registered mail
First class mail
$5 cash upfront
No $5 cash upfront
$20 promise upon completion
No $20 promise upon completion
Received $5 cash upfront or $20 promise or both
Did not receive any monetary incentive

38%
34%
37%
36%
34%
38%
35%
39%

30%
29%
33%
26%
31%
28%
31%
25%

39%
34%
38%
35%
36%
37%
37%
35%

31%
26%
29%
27%
28%
29%
29%
27%

35%
31%
34%
31%
32%
33%
33%
31%

Average number of relatives provided/case
Number of relatives provided and contacted
Relatives completing the baseline survey
Overall response rate*

2.04
550
417
76%

2.13
474
343
72%

1.92
799
569
71%

1.59
530
349
66%

1.89
2,353
1,678
71%

Response rates by incentive strategy
Registered mail
First class mail
$5 cash upfront
No $5 cash upfront
$10 promise upon completion
No $10 promise upon completion
Received $5 cash upfront or $10 promise or both
Did not receive any monetary incentive

74%
78%
79%
72%
78%
74%
77%
71%

72%
72%
74%
70%
74%
71%
73%
70%

70%
72%
75%
67%
73%
70%
73%
65%

65%
67%
68%
64%
69%
62%
69%
56%

70%
72%
74%
68%
73%
69%
73%
65%

NOTE: Bolded values indicate significant differences between incentive strategies being compared at P value of <0.05, χ2 test with Benjamini-Hochberg
multiple testing corrections adjusting for four comparisons (21).
*Overall response rates are significantly different in ethnic groups for cases (P < 0.0001) and relatives (P < 0.004), χ2 test.
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Cases. As shown in Table 2, a total of 3,816 cases were
contacted by mail, of which 1,242 provided information
on their first-degree relatives, for an overall response rate
of 33%. Cases who were never reached (34%), who refused to participate (14%), who did not have eligible relatives (age 40-80 years, English or Spanish-speaking, and
living in the United States, Mexico, or Canada, 9%), and
who were deceased (6%) were included in the denominator. Overall, response rates ranged from 28% among
Asian cases to 37% among Latino cases, and differences
among the four ethnic groups were statistically significant
at P value of <0.0001. The incentive strategies that were
tested among cases did not result in increases in response
rates. The only significant finding was that in the overall
sample, registered mail seemed to have a slight advantage over regular first class mail.

P value of <0.004. In bivariate analyses, registered versus
regular first class mail had no effect on response rates in
any of the ethnic groups or in the overall sample. Both the
$5 cash upfront and the $10 promise upon completion of
the baseline interview resulted in small but statistically
significant increases in response rates in the total sample,
but not within any ethnic group. A comparison of those
who received any monetary incentive ($5 cash upfront or
$10 promise or both) versus no monetary incentive
showed statistically significant increases of about 13 percentage points among Asians and an increase of 8 percentage points in the total sample.
Table 3 shows response rates among relatives in each
cell of the 2 × 2 design (the third factor, registered mail versus
first class mail, was combined for this table because it did not
affect response rates). There was a 10% absolute difference
between the group that received both monetary incentives
compared with the group that received no monetary incentive. This was the largest overall observed difference between incentive strategies in the study. Differences
between other cell pairs in the factorial design were small.
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Table 3. Response rates by incentive payment schedules in first-degree relatives, all ethnic groups, and registered
mail/first class mail combined
$10 promise upon completion

$5 cash upfront
Total

Total

Yes (n = 1,163)

No (n = 1,190)

75%
71%
73%

73%
65%
69%

Yes (n = 1,195)
No (n = 1,158)

74%
68%
71%

NOTE: χ2 test, P < 0.001.

First-degree relatives who were given a choice of the
$10 promise preferred to receive cash (57%), followed
by postage stamps (21%), a chance to win a $200 lottery
(11%), and prepaid phone cards (4%). Seven percent returned their incentive to us, and indicated that we should
consider it their donation to cancer research.

Discussion
This study provided the opportunity to test the effect of
different incentives on response rates among colorectal
cancer cases and their first-degree relatives who were recruited into a randomized trial. Because of the large number of cases and relatives recruited and oversampling of
minority groups, we were able to examine the effect of
incentives separately among White, African American,
Latino, and Asian cases and relatives.

Table 4. Effect of monetary incentives on response rate among relatives within ethnic groups and the total
sample- multivariate analysis
White
(n = 513)
OR (C.I.)
Age (continuous)
Gender
Female vs
male (Ref)
Relation to case
Child vs
sibling (Ref)
Stage at diagnosis
Remote vs
local (Ref)
Regional vs
local (Ref)
Received registered mail
Yes vs
no (Ref)
Monetary incentive
$5+$10 promise vs
nothing (Ref)
$5 cash only vs
nothing (Ref)
$10 promise only vs
nothing (Ref)
Race/ethnicity
Asian vs
White (Ref)
Black vs
White (Ref)
Latino vs
White (Ref)

Black
(n = 453)
P

OR (C.I.)

Latino
(n = 734)
P

OR (C.I.)

Asian
(n = 484)
P

OR (C.I.)

Total sample
(n = 2,184)
P

OR (C.I.)

P

0.94
(0.73-1.21)

N.s.

1.09
(0.86-1.38)

N.s.

0.96
(0.79-1.17)

N.s.

0.88
(0.69-1.12)

N.s.

0.96
(0.86-1.08)

N.s.

1.80
(1.18-2.74)

0.01

1.33
(0.86-2.03)

N.s.

1.77
(1.26-2.50)

0.001

1.43
(0.99-2.06)

0.06

1.60
(1.32-1.94)

0.00001

1.08
(0.64-1.83)

N.s.

1.44
(0.83-2.50)

N.s.

1.27
(0.84-1.93)

N.s.

1.09
(0.67-1.78)

N.s.

1.22
(0.95-1.56)

N.s.

0.43
(0.17-1.07)
1.08
(0.67-1.72)

0.07

N.s.

N.s.

0.80
(0.53-1.21)
1.13
(0.90-1.40)

N.s.

N.s.

1.26
(0.42-3.79)
1.11
(0.71-1.75)

N.s.

N.s.

0.99
(0.58-1.71)
1.04
(0.72-1.52)

N.s.

N.s.

0.72
(0.30-1.75)
1.39
(0.85-2.25)

0.90
(0.56-1.45)

N.s.

1.07
(0.68-1.68)

N.s.

0.79
(0.55-1.12)

N.s.

1.01
(0.64-1.58)

N.s.

0.92
(0.74-1.31)

N.s.

2.01
(0.95-4.26)
1.32
(0.71-2.45)
1.32
(0.73-2.38)

0.07

1.19
(0.65-2.18)
1.02
(0.53-1.98)
0.98
(0.53-1.83)

n.s.

1.94
(1.19-3.17)
1.74
(1.08-2.79)
1.22
(0.73-2.04)

0.01

1.61
(0.85-3.03)
1.55
(0.84-2.89)
1.79
(0.98-3.27)

n.s.

1.65
(1.22-2.22)
1.47
(1.10-1.95)
1.31
(0.98-1.75)

0.001

0.66
(0.48-0.91)
0.90
(0.66-1.24)
0.91
(0.68-1.20)

0.01

N.s.
N.s.

N.s.
N.s.

0.02
N.s.

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Abbreviations: C.I., confidence interval; N.s., not significant; NA, not applicable; OR, odds ratio; Ref, reference.
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respond than Whites (OR, 0.66). The $10 promise only incentive had no significant effect on response rate (OR, 1.31).
Stratified analyses within ethnic groups indicated that
the two payment schedules that included $5 cash upfront
significantly increased the response rates among Latinos
(OR, 1.94 and 1.74), but not in any of the other ethnic
groups. African-Americans did not show an increase in
response rate in for any of the payment schedules. In
addition to the monetary incentive, female gender was
significantly associated with increased response rate
among Latinos (OR, 1.77) and Whites (OR, 1.80). Age,
the relationship to case, stage at diagnosis, and registered versus first class mail did not significantly affect
the response rates in any of the ethnic groups.
A separate analysis comparing the effect of $5 cash only
versus $10 promise only upon completion did not indicate
that one payment schedule was superior to the other in the
total sample or in any of the ethnic groups (data not shown).
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sessed the impact of incentives in specific ethnic groups.
The enclosure of $2 in the initial mailing among Medicaid
enrollees by ethnic groups resulted in larger and more
consistent increases in response rates among AfricanAmericans than among Latinos (17). In another study
among Chinese- and Korean-Americans, the enclosure
of $1 in the initial mailing resulted in significantly
increased response rates. In that study, only 14% of
Korean-Americans and 24% of Chinese-Americans spoke
English well and all study materials were provided in English and the native language (11). However, a recent
study that tested the effects of different monetary incentives among African-American and White/other subjects
also found that a small prepaid incentive but not a $10 or
$20 promise resulted in the best enrollment rates (18). This
suggests that the value of incentives in influencing
response rates may vary by the type of incentives and
payment schedules as well as by the ethnic groups being
targeted.
We also compared our response rates with those
achieved in two studies that recruited first-degree relatives of breast cancer cases using a similar approach as
the one we used (19, 20). Both studies achieved high
response rates among relatives (86-88%) and among
cases (46-54%) without using incentives. Their response
rates exceeded our rates, which may be due to a number of factors including the following: all cases and relatives were women who are usually more willing to
participate in studies than men; a large number of cases
were approached in person while undergoing treatment
(compared with mail and telephone contacts in our sample); relatives were approached closer to the case's date of
diagnosis, which may have increased their perceived risk
and breast cancer worries, both of which were shown to
be associated with participation (19). Overall, these high
response rates in the literature in the absence of incentives
coupled with the very small effects of incentives in our
study suggest that cancer cases and first-degree relatives
are motivated to participate in cancer control research,
even without incentive payments, probably due to their
personal cancer experience or that of a close relative.
The two studies discussed above as well as our study
all showed higher response rates among relatives than
among cases. This suggests that incentives may be less
important in achieving reasonable response rates compared with the context within which a study is being conducted and the saliency of the study goals for the target
population.
Strengths and Limitations. Our study participants
were recruited from a population-based sample of colorectal cancer cases and included large numbers of AfricanAmericans, Latinos, and Asians, which is a major strength.
The randomized factorial design used to systematically test
the effects of various incentives among cases and relatives
is a strength. A limitation is that due to the low response
rate among the index cases, our final study sample of
relatives may be nonrepresentative and the generalizability
of findings from our study population to others may be
limited.
Conclusions. Our randomized trial failed to show a
major influence of incentives on response rates either
among colorectal cancer cases or their first-degree relatives. The few positive findings among relatives were
very modest. These findings call into question the value
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Contrary to findings from a review of six trials that
found that the odds of response more than doubled when
recorded delivery was used versus standard delivery (1),
our data indicated that sending study materials by registered mail was not effective for improving response rates
among colorectal cancer cases who were asked to provide
contact information on their first-degree relatives or
among first-degree relatives who were asked to participate
in a study involving mail and a telephone contact. In fact,
according to our telephone staff, some study participants
were annoyed to have to go to the post office to retrieve
the letter sent by registered mail, only to find out that it
was pertaining to our study. Gibson et al. (7) also reported
that some of their study participants expressed annoyance
at receiving surveys via certified mail.
Different populations, incentives, and outcome measures (e.g., participation in a randomized trial over several
months versus completion of a short mailed questionnaire) make comparisons to other studies that tested
incentive strategies difficult. Coogan and Rosenberg
(15) tested incentives in a population similar to ours, colorectal cancer cases, and healthy controls. Comparable
to their findings, incentives failed to increase response
rates among colorectal cancer cases in our study. We attribute this to the fact that we were requesting contact
information on their first-degree relatives, rather than interviewing them about their own cancer experience.
Some cases did not have family members that were eligible for our study, and some did not feel comfortable providing contact information for relatives due to concerns
regarding privacy. Still, considering that we made cold
contact with cases and that we were requesting fairly
intrusive information regarding their relatives, a 38%
overall response rate from cases is respectable. Among
relatives identified by cases in our study, monetary incentives did influence response rates, although the effects
were quite modest. Two prior studies (15, 16) reported
significantly increased response rates with $1 and $5 cash
enclosures in the initial mailing among healthy adults,
similar to our healthy first-degree relatives. However,
our response rate was much higher than in both of these
studies (71% versus 56% and 22%), probably due to the
fact that relatives in our study had been referred by their
sibling, parent, or child and because of the cancer experience in the family.
There are a few studies in the literature that have examined the effect of incentives in specific ethnic groups.
Whiteman and colleagues (10) reported findings separately for women 40 to 60 years of age living in minority and
nonminority zip codes in the Baltimore Metropolitan Statistical Area. Minority zip codes had at least 30% residents
of race/ethnicity other than non-Latino White. They
found that response rates were lower within the minority
zip codes than in the nonminority zip codes, and that inclusion of $1 in the initial mailing increased completion of
a mailed questionnaire among women who were living in
minority zip codes, but not in women living in nonminority zip codes. Although this study suggests that the enclosure of a small amount of cash in the initial mailing can
increase response rates in a diverse sample of women that
includes minorities, our study provides much more detailed information regarding the effect of incentives in
the four major ethnic groups and for different payment
schedules (cash upfront versus promise of cash upon
completion). Our results conflict with two studies that as-
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of providing incentives solely to boost response rates, at
least among individuals who may be motivated to participate in a study due to the special salience of the topic
for them.
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