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Objective: To describe the enrollment rates

and characteristics of Hispanics and non-

Hispanics from Kaiser Permanente Colorado

invited to participate in a web-based interven-

tion promoting increased fruit and vegetable

consumption.

Design: Hispanics were identified by the

Passel-Word Spanish surname list. Character-

istics associated with the likelihood of enroll-

ment overall and by ethnicity were examined

by logistic regression.

Results: A total of 174 (6.1%) probable

Hispanics and 340 probable non-Hispanics

(11.8%) enrolled. Hispanics were 48% less

likely to enroll than non-Hispanics, females

were almost four times as likely to enroll as

males, and those living in a census tract

associated with higher income levels were

41% more likely to enroll than other income

groups. Among Hispanics, females were 87%

more likely to enroll than males and those

living in a census tract associated with higher

income levels were 62% more likely to enroll

than other income groups. Among non-His-

panics, the odds for enrolling increased 14%

for each decade increase of age, females were

43% more likely to enroll than males and those

living in a census tract associated with higher

income levels were 68% more likely to enroll

than those in other income groups.

Conclusion: Identifying Hispanics through

surname for oversampling can be successful

in terms of sampling yield and accuracy.

However, our results suggest that Hispanics

are less likely to enroll in a web-based

nutritional intervention. Additional research is

needed to identify methods of attracting more

Hispanic subjects to these kinds of interven-

tions. (Ethn Dis. 2010;20:15–21)
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INTRODUCTION

Recruitment of minorities into clin-
ical research studies can be challenging.
In particular, Hispanics are often un-
derrepresented.1–4 The Hispanic popu-
lation in the United States has increased
dramatically in recent years and, in
2000, persons of Hispanic origin were
the largest and fastest growing minority
group, comprising nearly 13% of the
US population.5–7 With a growth of
almost 40%, from 9% to 13%, suffi-
cient sample size of Hispanics in
research studies is crucial due to the
unique culture, beliefs, and behaviors of
the population and the impact these
may have on answers to research
questions.8–9 Not only are Hispanics
disproportionately affected by over-
weight and obesity, but Hispanic wom-
en may be at highest risk having close to
50% obesity rate.10 Therefore, includ-
ing adequate numbers of Hispanics in
studies enhances our abilities to apply
research findings to a more diverse
population.

Literature suggests a wide range of

enrollment rates from ethnic minorities

into clinical research studies. Across all

National Cancer Institute cancer treat-

ment trials, Hispanics represented, on

average, 5.6% of the total sample3 while
participation in a breast cancer case-
control study targeting female Hispanics
obtained a 34% participation rate.11

Literature also suggests minority
recruitment is less successful when the
study design does not specifically plan
to augment such recruitment12–14 and
recruitment rates can be affected by
recruitment methods. The Internet is a
growing medium for registry into
clinical trials databases.15 Despite His-
panic internet use reaching 50 per-
cent,16 these users frequently do not
represent research populations that are
targeted. These users tend to be a select
sample of well-educated, literate, and
articulate people who are skilled users of
computers and have access to the
Internet.17 In addition, researchers have
reported that Hispanic populations are
unaware of the possible benefits of
clinical research participation2 which
makes effective recruitment strategies
more important.

Colorado presents an excellent op-
portunity for studying ethnic disparities
in that the Hispanic population ac-
counts for over 17% of the total
population.5 Member surveys coupled
with census data suggest that approxi-
mately 16% of the total membership at
Kaiser Permanente Colorado (KPCO)
are Hispanic. In single or multi-site
studies recruiting from this population,
it is often advantageous to oversample
in such a way so as to achieve a larger
Hispanic representation. Oversampling
minorities using surname algorithms
can increase the absolute numbers
enrolled18 and enhance the ability to
discern the characteristics of individuals
who respond to a trial.

Beginning in 1950, the US Census
Bureau produced and released a decadal
Spanish surname list. The basis for
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including a specific surname on that list
was the similarity of that name’s

geographic distribution to the Hispanic

origin population within the United

States.19 The 1970 census was the first

that allowed the opportunity for people

to self-identify as a person of Spanish

origin, which was later changed to

Hispanic. The Passel-Word Spanish

surname list is a previously validated
surname program for identifying His-

panic subpopulations in the south-

west.11,20–22 Published sensitivities as-

sociated with the Passel-Word Spanish

surname list range from 82–95% for

males, and 67–82% for females.11,20–22

This article describes the enrollment

rates and individual characteristics of
Hispanics and non-Hispanics from

KPCO who were invited to participate

in a web-based nutritional intervention

that promoted increased intake of fruits

and vegetables.

METHODS

Setting
Data for this analysis are based on

data collected as part of Making

Effective Nutritional Choices (MENU).

The MENU study was one of the core

projects associated with the National

Cancer Institute funded HMO Cancer

Research Network (CRN) (http://crn.

cancer.gov/). The CRN consists of the

research programs, enrollee populations,

and databases of 12 health care organi-
zations in the HMO Research Network

at the time of the study.23 The MENU

study was conducted in five CRN sites

including: Henry Ford Health System/

Health Alliance Plan in Michigan;

HealthPartners Research Foundation

in Minnesota; Kaiser Permanente Col-

orado; Kaiser Permanente Georgia; and

Group Health Cooperative in Washing-

ton state. The University of Michigan’s
Center for Health Communications

Research worked with MENU investi-

gators to develop and maintain the

online intervention programs.

Although MENU was implemented

across five sites, and several sites over-

sampled for minorities, only KPCO

oversampled for Hispanics. Therefore,

only members from KPCO were in-

cluded in the analysis for this paper.

KPCO is a group model health plan

that provides health care for over

400,000 members in the Denver-Boul-

der-Longmont, Colorado metropolitan

area. This study was reviewed and

approved by KPCO’s Institutional Re-

view Board.

The purpose of the MENU ran-

domized clinical trial was to develop

and evaluate an individually tailored,

web-based program to promote daily

fruit and vegetable consumption. In

brief, intervention content was based

on principles from Social Cognitive

Theory, the Transtheoretical Model,

and the Health Belief Model.24–26

Constructs were incorporated into tai-

loring the web site including: motiva-

tion to change, specific motives for

changing (eg, health improvement,

weight loss, role modeling), barriers to

changing (eg, expense of produce,

dislike taste, lack of preparation skills),

and cues to action (eg, listing pros and

cons of consuming more fruits and

vegetables, keeping produce visible,

providing recipes). The intervention

phase was designed to last four months

from the point of enrollment and

participants continued to have website

access through the end of the study.

Further details associated with the

MENU recruitment, intervention, and

outcomes are well described else-

where.27,28

Study Sample
Using administrative databases, we

identified a pool of potential partici-

pants comprising individuals aged 21–

65 years at the beginning of the study

enrollment period (September, 2005)

who were current members with at

least one year of enrollment with no

gaps greater than 90 days at one time.

Diagnostic codes were used to exclude

from the sample anyone with a

medical condition that could be af-

fected negatively by increasing con-

sumption of fruits and vegetables.

These conditions included current

cancer treatment, gastroparesis, neuro-

logical conditions, mental health con-

ditions, and use of anticoagulant

medications.

Race/ethnicity/language preference

data in KPCO administrative databases

were not available at the time of

sampling; therefore, we identified per-

sons likely to be Hispanic on the basis

of surname, using the Passel-Word

Hispanic surname file.20,29–30 Surname

was captured through administrative

databases for all members. We coded

the surname to prepare for comparison

by: removing embedded titles (eg, Jr.,

Sr., III); removing embedded blanks so

that De La Cruz became DELACRUZ;

changing all names to uppercase; and,

separating multiple last names or hy-

phenated names into separate last name

fields. Each last name field was com-

pared with the Passel-Word list and a

probable Hispanic indicator flag was

created.

Sampling Scheme
Once member eligibility and prob-

able Hispanic ethnicity were deter-

mined, KPCO generated a random

sample of approximately 6,000 individ-

uals (invitees). Fifty percent of the

sample was weighted as probable His-

panic and stratified equally by sex, with

an overall 10% response goal for study

enrollment. Specifically, 1,500 eligible

members were selected randomly from

four distinct populations from which

MENU study participants were recruit-

ed: 1) male probable non-Hispanics; 2)

female probable non-Hispanics; 3) male

probable Hispanics; and 4) female

probable Hispanics. The sample was

weighted such that 25% of the intro-

ductory letters went to each subgroup.

Further details associated with the

sampling strategy are described else-

where.27,28
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Study Enrollment
Invitees were mailed an introductory

letter that contained an invitation to

participate in the study, a $2 enrollment

incentive, a description of the study,

and MENU’s URL and toll-free phone

number. The introductory letter also

explained that over the course of one

year, three online follow-up surveys

would be requested of participants, with

a promised $20 incentive at the com-

pletion of each.

Responders to the invitation letter

logged onto the MENU study website

and completed an eligibility survey,

which included 9–12 questions (de-

pending on personal tailoring) on health

plan membership status, age, accessibil-

ity to the Internet for personal use,

frequency of use of personal email

address, and history and treatment of

certain conditions. The eligibility survey

took approximately 5 minutes to com-

plete and responders had 40 days to

start the eligibility survey. Eligible

responders were presented with an on-

line informed consent form.

After responders completed the con-

sent process, the website prompted the

users to complete the baseline survey.

The baseline questionnaire took approx-

imately 25 minutes to complete and

responders were given 28 days to begin

the baseline survey and 28 days to

complete the survey once started.

The baseline survey collected demo-

graphic and fruit and vegetable intake

information. Demographic factors cap-

tured included self-reported age, race/

ethnicity, household income and edu-

cation. Two measures of fruit and

vegetable intake were used. The primary

measure was the NCI 19-item fruit and

vegetable food frequency questionnaire

which queries frequency and portion

size over the past month.31 A second

shorter assessment, which appeared

before the NCI measure, was a two-

item food frequency questionnaire mea-

sure which included one question each

for total servings of fruit and vegetables

consumed on a typical day32 Validity of

these scales has been previously report-
ed.31–32 Further details associated with
baseline measures of fruit and vegetable

intake are described elsewhere.27 Partic-
ipants were considered enrolled after

completion of the online baseline sur-
vey.

Measures
Residential address was obtained

from administrative databases for all

invitees. Geocoding techniques were
employed to create individual area-
based proxies for income and education

as markers of socioeconomic status.
Geocoding was performed using Map-

MarkerH Plus and 2000 Census data.
Each invitee’s address was mapped to
census tract and the corresponding

median household income and propor-
tion of the census tract attaining various

education levels were calculated. Indi-
cator variables were created for each

invitee with cut points at census area
median household income and post
high school vs less education attainment

levels.

Statistical Analysis
We computed descriptive statistics

to examine variation in enrollment by
ethnicity, age, sex and census-based

measures. Statistical significance of dif-
ferences was tested using the Chi-square

test or Wilcoxon rank sum test. The
alpha level for all statistical tests was set
at 0.05.

For the full sample, we used logistic

regression modeling to examine factors
associated with the likelihood of enroll-
ment including ethnicity, age, sex and

census-based socioeconomic status
proxies. We also estimated separate

models for probable Hispanic and
probable non-Hispanic invitees. Cus-
tomary residual and influential statistics

were examined to assess model fit and
evaluate outliers.

In order to examine potential iden-
tification bias associated with the use of

Hispanic surname, the probable His-
panic indicator flag was compared to

self-reported ethnicity derived from

baseline survey data collected at the

time of enrollment for those who

participated. Self-reported ethnicity

was considered the gold standard so

that sensitivity and specificity could be

computed to assess the accuracy of the

probable Hispanic indicator flag. Sensi-

tivity is defined as the percentage of self-

identified Hispanics who were classified

as Hispanic by the indicator flag;

specificity as the percentage of self-

identified non-Hispanics who were

classified as such. All analyses were

performed using SAS Software version

9.1 (SAS Institute, Cary, NC).

RESULTS

Table 1 presents the characteri-

stics and enrollment proportions of

all KPCO invitees. Nearly 6,000

(N55,751) KPCO members were in-

vited to join MENU, with 2,871

(49.9%) members identified as probable

Hispanic and 2,880 (50.1%) members

identified as probable non-Hispanic.

Those identified as probable Hispanic

were slightly younger with a mean age

of 42 years, compared to probable non-

Hispanics with a mean age of 44 years

(P,.0001). Probable non-Hispanics

were more likely to be from households

with higher education (76.1% vs

23.9%, P,.0001) and income (58.8%

vs 41.2%, P,.001). As expected due to

the study design, there was no statistical

difference in sex proportions by His-

panic ethnicity among the invitees.

Fewer of the probable Hispanics,

(6.1%, n5174) enrolled compared to

11.8% (n5340) of the probable non-

Hispanics (P,.0001) for total enroll-

ment of 514 and an overall enrollment

rate of 8.9%. Slightly more than one-

third (174/514, 33.9%) of the enrolled

participants were probable Hispanics.

Probable Hispanics who enrolled were

younger with a mean age of 42 years,

compared to a mean age of 45 years for

probable non-Hispanics (P5.0028). Of
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the probable Hispanics who enrolled,
64.4% were female (n5112) while

57.7% of the enrolled probable non-
Hispanics were female (n5196,
P5.1412). The percent of enrolled

probable Hispanics mapping to census
tracts with a median income greater
than $41,994 was lower than enrolled

probable non-Hispanics (48.3% versus
59.7%, respectively, P5.001). Similar-
ly, fewer enrolled probable Hispanics

than enrolled probable non-Hispanics
mapped to census tracts where educa-
tion levels were college or greater (6.9%

versus 17.9%, respectively, P5.0031).
Because education was correlated with
income and with probable Hispanic

ethnicity (Spearman rank correlation
coefficient [r] range for income and
probable Hispanic ethnicity, [20.38 to

20.68]), education was not considered
further in the analysis.

Variables associated with the likeli-
hood of enrollment are shown in
Table 2. All variables were significant

in the univariate models. In the adjusted
model and including an age-sex inter-

action term, three factors were signifi-

cantly associated with enrollment. Prob-
able Hispanics were less likely to enroll

(adjusted odds ratio [OR], 0.52; 95%

Confidence Interval [CI]: 0.42, 0.63)
while persons from higher income levels

were more likely to enroll (adjusted OR,

1.41; 95% CI: 1.17, 1.70). There was a
significant interaction between age and

sex in that older age was associated with

increased likelihood of enrollment for
females (adjusted OR, 3.88; 95% CI:

2.66, 5.68), but the opposite was true

for males (adjusted OR, 0.77; 95% CI:
0.65, 0.90).

Separating the data by ethnicity

(Table 3) gave us the chance to consider

those enrolling vs those not enrolling

within Hispanic vs non-Hispanic eth-

nicity. For Hispanics, two factors were

associated with enrollment: higher in-

come levels (adjusted OR, 1.62; 95%

CI: 1.19, 2.20) and female gender

(adjusted OR, 1.88; 95% CI: 1.36,

2.58). For non-Hispanics, three factors

were associated with enrollment: age in

increments of 10 years (adjusted OR,

1.14; 95% CI: 1.03, 1.26), female sex

(adjusted OR, 1.43; 95% CI: 1.14,

1.80), and higher income levels (adjust-

ed OR, 1.32; 95% CI: 1.04, 1.66).

The sensitivity and specificity of the

probable Hispanic flag in comparison to

self-reported ethnicity was excellent

(sensitivity 5 91% [133 of 146],

specificity 5 89% [326 of 367]). When

broken down by sex, sensitivity and

specificity remained high, although the

sensitivity and specificity dropped for

females (sensitivity 5 85% [78 out of

88], specificity 5 89% [186 out of

220]) while sensitivity and specificity

for males increased (sensitivity 5 95%

[55 out of 58], specificity 5 95% [140

out of 147]).

DISCUSSION

The oversampling approach we used

employing the Passel-Word Spanish

surname list was successful in increasing

the total number of Hispanics consent-

ing and enrolling in an online behav-

ioral intervention. To our knowledge,

Table 1. Characteristics of invitees and enrollees in the MENU study (KPCO)

Characteristic Total Probable non-Hispanic Probable Hispanic

Invitees 5751 2880 (49.9%) 2871 (50.1%)

Mean age (SD) 43 (12)*4 44 (12) 42 (12)

Female 28761 1437 (49.9%) 1439 (50.1%)

Median income .$41,994 2611*1 1535 (58.8%) 1076 (41.2%)

College & above education 602*1 458 (76.1%) 144 (23.9%)

Responses

Enrolled 514*4 340 (66.1%) 174 (33.9%)
Not enrolled 5237 2540 (48.5%) 2697 (51.2%)

Enrollees 514 340 (66.1%) 174 (33.9%)

Mean age (SD) 44 (11) 34 45 (11) 42 (12)

Female 3081 196 (63.6%) 112 (36.4%)

Median income .$41,994 287 31 203 (70.7%) 84 (29.3%)

$College education 7331 61 (83.6%) 12 (16.4%)

Self-reported Hispanic 146*1 13 (8.9%) 133 (91.1%)

* P ,. 0001.
3 P ,0.01.
4 Wilcoxon Rank Sum Test.
1 Chi-square test.

Table 2. Characteristics associated with enrollment

Characteristic

Univariate Adjusted*

Odds Ratio 95% CI Odds Ratio 95% CI

Ethnicity
(Non-Hispanic referent) 0.48 0.40–0.58 0.52 0.42–0.63
Higher census area income (, median

referent) 0.76 0.62–0.94 1.41 1.17–1.70
Age effect for males (10 yr increments) 1.03 1.02–1.04 0.77 0.65–0.90
Age effect for females (10 yr increments) 1.00 0.99–1.01 3.88 2.66–5.68

* Adjusted for ethnicity, higher census area income, and age
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this is the first study to demonstrate a

mailed online recruitment method tar-

geting Hispanics for oversampling.

Sweeney et al, found older age

positively associated with success in

contacting Hispanic controls but nega-

tively associated with cooperation in the

study interview.11 Our study did not

find any association between age and

enrollment for Hispanics. Our results

also contrast with Sweeney who found

that US Census data, including income,

education, and urban/rural residence,

did not significantly influence partici-

pation in their study.11 The sensitivity

of identifying Hispanics through sur-

name analysis vs self-reported ethnicity

validation was greater than other pub-

lished sensitivities: 89% [326/367] vs

ranges of 1.0%–88.99%.11,19,33–34 The

specificity was slightly lower than other

published specificities.11 When broken

down by sex, sensitivity for females was

on the higher end of the published

range of 62%–95.2%19,33–34 and within

the published range for specificity of

88%–89.9%.19,35–36 Sensitivity and

specificity are expected to be lower in

females since married women may have

taken a non-Hispanic surname. Simi-

larly for males, our study was on the

higher end of the published range for

both sensitivity (82%–97.7%)19,35–36

and specificity (92%–92.7%).19,36 This

success is partially due to sampling in a

population that already has a rich base of

Hispanics and partially due to the health

plan being located in a large metropol-

itan area.18–19

A potential limitation to this study

was that ethnicity was determined based

on self-report by the research partici-

pant. We cannot guarantee that the

person we intended to enroll in the

study was the actual enrollee (eg, a

spouse or other household member may

have enrolled in place of the intended

invitee). Also, we do not have detailed

information about our survey non-

respondents.

In addition, the Passel-Word listing

was used instead of the more encom-

passing GUESS listing (RW Buechley,

Generally Useful Ethnic Search System

with the University of New Mexico

Cancer Research and Treatment Center,

1976.) Passel-Word lists the most

traditional Spanish surnames while

GUESS adds regional variations to that

basic list, however, the difference is

minimal. Calculating a flag for whether

or not the individual was considered

probable Hispanic according to the

GUESS surname listing added 5 indi-

viduals (out of 514, 1.0%) to the

probable Hispanic column, where they

were not identified as such with the

Passel-Word listing.

Methods from this study may not be

generalizable to areas outside of our

sampling frame, particularly those areas

with extremely low concentrations of

Hispanics or non-metropolitan areas.

Perkins (1993) suggests that a Spanish

surname match is less efficient in areas

with low concentrations of Hispanics

and in non-metropolitan areas.30

Also, this intervention was not

available in Spanish, even though we

were oversampling for Hispanic enroll-

ment. This potentially limited the

number of Hispanics who enrolled in

the study. We oversampled the potential

KPCO Hispanic population, thus the

proportion enrolled is not representative

of the underlying population. However,

we were potentially able to target the

more at-risk population of Hispanic

women than if we hadn’t over-

sampled.10 This finding has potential

implications for cancer prevention in-

terventions that target Hispanics given

the link between increased BMI and

cancer risk.37

In conclusion, this study demon-

strates that identifying Hispanics

through surname for oversampling can

be successful in terms of sampling yield

and accuracy. However, results from

this study suggest that Hispanics are

significantly less likely than non-His-

panics to enroll in a web-based nutri-

tional intervention. Additional research

is needed to identify methods of

attracting more Hispanic subjects to

these kinds of interventions.
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Table 3. Enrollment characteristics by ethnicity

Characteristic

Hispanics Adjusted Non-Hispanic Adjusted*

Odds Ratio 95% CI Odds Ratio 95% CI

Age (10 yr increments) 1.02 0.89–1.16 1.14 1.03–1.26
Sex (Male referent) 1.88 1.36–2.58 1.43 1.14–1.80
Higher census area income

(, Median referent) 1.62 1.19–2.20 1.32 1.04–1.66

* Adjusted for age, sex and higher census area income.

…results from this study

suggest that Hispanics are

significantly less likely than

non-Hispanics to enroll in a

web-based nutritional

intervention.
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