CANCER-RELATED HEALTH BEHAVIORS AND SCREENING PRACTICES AMONG LATINOS:
FINDINGS FROM A COMMUNITY AND AGRICULTURAL LABOR CAMP SURVEY

Objective: To examine whether cancer-relat-
ed health behaviors and screening practices
differ within a population of Latino adults, in-
cluding those often missed by cancer surveys.

Design: Cross-sectional survey, conducted in
2000. Sample of 461 women and 356 men
from the community (75% with unlisted tele-
phones) and 188 men from agricultural labor
camps, 18-64 years of age.

Setting: Monterey County, California.

Outcomes: Six health behaviors and risk fac-
tors: obesity, poor nutrition, physical inactivity,
high alcohol use, and smoking. Five health
practices and screening tests used to detect
cervical, breast, and colorectal cancer.

Results: Most respondents were born in Mex-
ico, spoke Spanish, and had lived in the Unit-
ed States 10 years or more. In both surveys,
more than 60% were overweight including
more than 20% who were obese. Men, espe-
cially from labor camps, reported high dietary
fat intake, low fruit intake, and high alcohol
use. For every additional 5 years lived in the
United States, the odds of obesity increased
25% for women, and the odds of high-fat/fast
food intake and high alcohol use increased
35% and 50%, respectively for labor camp
men. Screening rates for cervical and breast
cancer were high and met Healthy People
2000 objectives. In contrast, screening rates for
colorectal cancer were low; among those 50
and older, approximately 70%—-80% of women
and men from the community sample and
100% of men from the labor camp sample had
never had a blood stool test. Unmarried wom-
en, in particular, had poor nutrition and low
screening rates.

Conclusions: Cancer control programs for La-
tinos need a particular focus on weight, nutri-
tion, physical activity, alcohol, and colorectal
screening. (Ethn Dis. 2003;13:376-386)
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INTRODUCTION

According to new census projec-
tions, Latinos will account for more
than 25% of the US population by
2050." Currently, 32% of California’s
population is Latino; within this popu-
lation, 77% are Mexican-American? and
700,000 are agricultural farm workers.?
One of the largest Latino populations in
California lives in Monterey County, a
rapidly growing coastal area known for
its agricultural and service industries.

Similar to the other major racial/eth-
nic groups in the United States, cancer
is the second leading cause of death and
disability among Latinos.** Data from
the California Cancer Registry on re-
portable cancers show that the 5 pri-
mary cancer sites for Latino women are
breast, colorectal, cervix, lung, and uter-
us. The primary sites for Latino men are
prostate, colorectal, lung, non-Hodg-
kin’s lymphoma, and leukemia.” Many
of these cancers are related to health be-
haviors and are effectively treated when
detected early.® Despite the importance
of cancer among Latinos, few studies
have examined the extent to which can-
cer-related health behaviors and screen-
ing practices differ within subgroups of
the Latino population. Studies are es-
pecially needed that include women and
men who are often missed by cancer
surveys, such as those with unlisted tele-
phones and those living in agricultural
labor camps.

Address correspondence and reprint re-
quests to Marilyn A. Winkleby, PhD, MPH;
Stanford Center for Research in Disease
Prevention; Stanford University School of
Medicine; 1000 Welch Road; Palo Alto, CA
94304-1825; 650-723-7055; 650-725-
6906 (fax); winkleby@stanford.edu
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We conducted a cross-sectional sur-
vey to assess cancer control needs of La-
tino women and men in Monterey
County. Our primary aims were to: 1)
determine the extent to which cancer-
related health behaviors/risk factors and
screening practices differed by gender
and sample site (men and women from
a community sample and men from an
agricultural labor camp sample); 2)
identify sociodemographic factors that
were most strongly related to health be-
haviors/risk factors and screening prac-
tices; and 3) examine the extent to
which healthcare providers had ever dis-
cussed risk reduction with those having
the unhealthiest behaviors and risk fac-
tors. The third aim allowed us to learn
more about the cancer control needs of
Latinos so that programs can be devel-
oped to address those needs. The survey
was conducted in collaboration with a
community coalition, whose goal is to
facilitate programs that promote the
maintenance and/or adoption of posi-
tive health behaviors and early detection
of prevalent and treatable cancers.

METHODS

The survey, conducted from July to
December 2000, included 2 samples of
Latinos aged 18—64 years: 1) a random-
digit dial telephone sample of adults in
the community (community sample),
and 2) a door-to-door sample of adults
living in agricultural labor camps (labor
camp sample). The latter group was sur-
veyed in person because the majority of
labor camp residents do not have tele-
phones. Many of the questions from the
166-item survey were adapted from the
Centers for Disease Control and Preven-
tion’s Behavioral Risk Factor Surveil-



Despite the importance of
cancer among Latinos, few
studies have examined the
extent to which cancer-
related health behaviors and
screening practices differ
within subgroups of the
Latino population.

lance System (BRFSS) instrument (htep:
/Iwww.cdc.gov/ncedphp/brfss). Bilin-
gual, bicultural women conducted all
interviews.

Sampling Scheme

The sampling scheme was designed
to yield a representative sample of La-
tino adults in Monterey County, while
maximizing survey efficiency. Eighty-
seven percent of Latinos in Monterey
County live in the 34 census tracts that
comprise eastern Monterey County.?
Sampling was therefore limited to east-
ern Monterey County, which was divid-
ed into 2 strata to ensure an equal num-
ber of participants from the urban areas
(stratum 1, 28 census tracts, 68% Lati-
no) and the more rural areas (stratum 2,
6 census tracts, 78% Latino).

For the community sample, tele-
phone numbers were purchased from a
commercial sampling firm. All tele-
phone exchanges (ie, area code and pre-
fix) used within stratum 1 and 2 were
identified. Based on these exchanges,
listed and unlisted telephone numbers
were drawn for each stratum. More than
75% of the telephone numbers were un-
listed. Standardized call-back proce-
dures, identical to those used for the
BRESS,? were followed.

Once a household was determined
to be eligible, one Latino family mem-
ber, aged 18 to 64 years, was randomly
selected using a method developed by
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Kish.!* If the selected respondent did
not wish to participate, or was unavail-
able during the survey period, another
household was selected. For the labor
camp sample, adults were selected from
all 24 county-licensed and 5 unlicensed
labor camps (the total number of unli-
censed labor camps is unknown). Hous-
ing units within each camp were ran-
domly selected and 3 visits were made
to determine whether an age-eligible La-
tino lived in the housing unit. One age-
eligible respondent was then randomly
selected from each unit. Because of the
small number of women who were
found to be living in labor camps and
thus the small number sampled
(N=13), their surveys were excluded
from the analysis. For both samples, ap-
proximately equal numbers of inter-
views were completed within stratum 1
and 2.

Definition of Variables

The following screening question,
developed with the guidance of com-
munity coalition members and health
professionals in Monterey County, was
used to determine ethnicity: “Are you of
Mexican, Latino, or Hispanic back-
ground? This includes people who were
born, or whose relatives were born in
Mexico, Central America, or South
America.”

We identified and defined the fol-
lowing 6 cancer-related health behaviors
and risk factors, shown to be associated
with cancer,"! for our analyses:

* Obesity: indicated by a body mass
index (BMI) of =30. Body mass index
(BMI) was calculated as weight in ki-
lograms divided by height in meters
squared.

* High dietary fat and/or fast food
intake, summary score of 8 items mea-
suring nutrition behaviors: usually drink
whole fat milk; eat red meat every day;
ate fried food yesterday; ate chips or
other fried snacks yesterday; ate meal or
snack at fast food restaurant yesterday;
most often use lard and/or meat fat
when cooking; sometimes/rarely/never
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trim fat from red meat; and sometimes/
rarely/never remove skin from chicken.
In a principal components analysis, all
items loaded together and in the same
direction. The top quartile of the sum-
mary score defines high intake.

* No fruit and/or vegetable con-
sumption: no fruits or vegetables eaten
on the day preceding the survey.

* Low physical activity at work and/
or home: in a usual week, engage in
<150 minutes of either moderate and/
or vigorous physical activity at work
and/or home. Because of the physically
demanding nature of their work, all
farm workers were coded as physically
active.

* High alcohol use: among those
who drank alcohol in the past month,
2 or more drinks per day of beer, wine,
or liquor, and/or 5 or more drinks of
alcoholic beverages on one occasion in
the past month. These questions reflect
different dimensions of high alcohol use
and were only moderately correlated
(r=.34 for women; r=.62 for men).

* Cigarette smoking: smoked at least
100 cigarettes in entire life and currently
smoking cigarettes every day or some
days.

Five health practices and screening
tests used to detect cancers were exam-
ined: Pap tests, breast self-exams, mam-
mograms, digital rectal exams, and
blood stool (fecal occult) tests. The rea-
sons for each health practice and screen-
ing test, and the procedures for the
screening test were described to partici-
pants to enhance their understanding of
the questions. We considered the fol-
lowing responses indicative of higher
risk: breast self-exam less often than one
time per month (ages 18-64); no Pap
test within the past year (ages 18-64);
no mammogram within the past year
(ages 40 or older); and no digital rectal
exam or blood stool test within the past
year (ages 50 or older). Women ages 40
and older were included in our calcu-
lation of rates of mammography to be
consistent with the American Cancer
Society’s Screening Guidelines that have
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a goal that by 2008, 90% of California
women ages 40 and older will be
screened annually.'?

We learned more about the cancer
control needs of Latinos by examining
whether healthcare providers had ever
discussed exercise, nutrition, drinking,
or smoking risk reduction with those
with the unhealthiest behaviors and risk
factors. Those with the unhealthiest be-
haviors/risk factors were defined as be-
ing obese (BMI =30.0), having high al-
cohol use (=2 drinks/day in the past
month and/or =5 drinks on one occa-
sion in the past month), or being a cur-
rent smoker. High fat and/or fast food
intake was defined as being in the un-
healthiest quartile of our summary score
of 8 items measuring nutrition behavior.

Statistical Methods

Because health behaviors, healthcare
access, and screening practices varied by
gender and sample site, we conducted
all analyses separately for women and
men in the community sample, and
men in the labor camp sample. We used
multiple logistic regression models to
identify the sociodemographic factors
most strongly related to the health be-
haviors and screening practices defined
above. These models used a stepwise
forward procedure that forced in all
main effects and then allowed for the
sequential entry of first-order interac-
tions that were significant at ’<.01.

Given their past associations with
cancer outcomes,® we considered the
following sociodemographic factors as
possible independent variables in the
models: age, primary language spoken,
country of birth, years lived in the Unit-
ed States, years of education, household
income, occupation/employment status,
and marital status. For the final model,
we gave preference to independent var-
iables that were continuous, exhibited
sufficient variability, and were not high-
ly collinear.’® Primary language spoken
and country of birth were excluded be-
cause they showed limited variability
(eg, few respondents were English
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speaking and/or were born in the Unit-
ed States). Household income and oc-
cupation/employment status were ex-
cluded because of collinearity with ed-
ucation; education was selected because
of its strong association with chronic
disease and behavioral outcomes.'%!>

The independent variables in our fi-
nal models were defined as follows: age
in years (centered at the sample mean to
aid in the interpretation of the regres-
sion coefficients, ie, age minus mean
age), years lived in the United States
(centered at the sample mean), years of
education (centered at 12 years), and
marital status (married/living as mar-
ried, or not married). Centering is a
process that places the intercept at the
mean of the independent variable.'® The
results of the models are presented as
odds ratios (OR) with 95% confidence
intervals (CI).

Of the variables used in analyses,
missing data ranged from a low of 0%
for age and 1% for years of education
to a high of 9% for BMI. Observations
with missing values were deleted from
the analysis rather than being imputed.
Participants who were missing BMI
were significantly (P<<.05) more likely
to be women, were less educated, had
lived in the United States fewer years,
and were more likely to be Spanish
speaking, but were not different on age
when compared with participants who
were not missing BMI.

RESULTS

For the community sample, 940 La-
tino women and men (ages 18-64) were
selected and available during the survey
period. Of these, 461 women and 356
men completed the survey, 15 termi-
nated the survey before it was complet-
ed, and 108 refused to be interviewed
(87% response rate). For the labor camp
sample, 192 eligible men were identified
and 188 completed the survey (98% re-
sponse rate).

The sociodemographic profile of re-
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spondents shows an evolving picture of
Latinos (Table 1). Most respondents
were under 50 years of age. Two-thirds
of the community respondents and al-
most all of the labor camp respondents
were born in Mexico. Many Latinos are
now long-term residents of the United
States; approximately 80% of the com-
munity sample and almost 50% of the
labor camp sample had lived in the
United States for 10 years or more. The
majority of all respondents spoke Span-
ish at home. Educational attainment
was low, with only 40% of the com-
munity sample and 2% of the labor
camp sample completing high school or
more. Most respondents were employed
for wages, many worked long hours
(44% of men in the community sample
worked 50 hours or more per week),
and the majority held semiskilled or un-
skilled jobs. Overall, women and men
in the community sample were similar
on most sociodemographic factors.
Despite being a young population,
more than 35% of the community sam-
ple and 14% of the labor camp sample
rated their health as only fair or poor
(Table 2). In both surveys, more than
60% of respondents were overweight in-
cluding more than 20% who were
obese. Other health behaviors and risk
factors differed by gender and sample
site. In general, women had the most
positive nutrition-related behaviors and
men in the labor camps had the least
positive. Men in the labor camp sample
were significantly more likely than
women and men in the community
sample to eat red meat everyday, and to
have eaten fried foods, chips and fried
snacks, and meals or snacks from fast
food restaurants on the day preceding
the survey. The labor camp sample was
also significantly more likely to use lard
and meat fat when cooking. Further-
more, they were significantly less likely
to take steps to reduce saturated fat in-
take (trimming fat from red meat and
removing skin from chicken). Fruit and
vegetable consumption was low among
all respondents; 20% or more had not
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Table 1. Sociodemographic profile of Latino women and men, ages 18-64, Monterey

County, California, 2000

Labor Camp
Community Sample Sample
Women Men Men
(N=461) (N=356) (N=188)
Age group (%)
18-29 31.7 379 39.6
30-49 53.1 48.9 55.6
50-64 15.2 13.2 4.8
Country of birth (%)
United States (U.S.) 30.8 29.2 0.5
Mexico 67.2 69.4 98.4
South or Central America 2.0 1.4 0.5
Years lived in U.S. (%)
0—4 years 7.9 8.5 28.0
5-9 years 12.3 10.4 25.8
=10 years 79.8 81.1 46.2
Married/live as married (%) 68.8 66.6 31.6
Primary language spoken at home (%)
Spanish 66.6 67.7 100.0
English 20.8 22.5 0.0
Both languages equally 12.6 9.8 0.0
Educational attainment (%)
0-6 years 34.9 31.4 86.0
7-11 years 22.8 26.7 11.8
12 years 21.7 20.7 2.2
>12 years 20.6 21.2 0.0
Annual household income (%)
<$15,000 41.1 31.6 69.4
$15,000-$24,999 229 25.3 30.1
$25,000-$34,999 13.2 15.2 0.0
=$35,000 22.8 27.9 0.5
Employed for wages (%) 59.1 88.5 99.5
If employed, hours worked per week (%)
<40 hours 30.9 10.0 16.2
40 hours 45.0 32.8 55.7
41-49 hours 10.0 13.5 18.4
=50 hours 14.1 43.7 9.7
Occupational categories (%)
Farm worker 18.6 29.9 100.0
Skilled professional 9.6 7.8 0.0
Semi-skilled white collar/clerical 20.2 6.9 0.0
Semi-skilled blue collar 2.0 29.0 0.0
Unskilled service or laborer 21.9 21.7 0.0
Homemaker 22.8 0.3 0.0
Other 5.0 4.3 0.0

eaten any fruits and/or vegetables on the
day preceding the survey. About 40% of
women and 30% of men from the com-
munity sample did not meet the nation-
al recommended levels of physical activ-
ity of at least 30 minutes of moderate
or vigorous activity at home and/or
work on most days of the week (=150
minutes/week).

Alcohol and smoking also varied by
gender and sample site. Men from the

community sample were significantly
more likely to drink alcohol than the
other 2 groups. Among those who re-
ported drinking in the past month,
women reported the lowest prevalence
of high alcohol use and men from the
labor camp sample reported the highest.
Among those who drank, 29% of men
from the community sample and 79%
of men from the labor camp sample re-
ported drinking 2 or more drinks per
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day; 36% and 87%, respectively, re-
ported drinking 5 or more drinks on
one occasion in the past month.

In contrast to other health behav-
iors, the prevalence of smoking was low
among all respondents, with most wom-
en from the community sample and
men from the labor camp sample re-
porting that they had never smoked
(more than 80%). Although men from
the community sample were more than
twice as likely to smoke as women, a
number had quit smoking (30%) and
cigarette consumption was low among
current smokers (mean of 7 cigarettes
per day).

Health insurance coverage was low
for both samples, with nearly one-third
of the community sample and two-
thirds of the labor camp sample report-
ing no health insurance (Table 3). Al-
though most from the community sam-
ple (but significantly fewer from the la-
bor camp sample) had seen a doctor
during the past year, many respondents
reported that they had been unable to
afford a doctor and/or fill a prescription
when needed.

Recent screening for prevalent and
treatable cancers was highly variable by
type of cancer detection test. Screening
for cervical and breast cancer was rela-
tively high; within the past year, more
than 70% of women aged 18 and older
had received a Pap test and more than
50% of women aged 40 and older had
received a mammogram. In contrast,
screening for colorectal cancer was low.
Among those aged 50 and older, ap-
proximately 70%-80% of women and
men from the community sample and
100% of men from the labor camp sam-
ple had never received a blood stool test.

The multiple regression analysis
identified sociodemographic factors that
were most strongly related with health
behaviors after adjusting for age, years
lived in the United States, years of ed-
ucation, and marital status (Table 4).
Younger age was associated with higher
odds of high fat/fast food intake for

women and men from both samples.
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Table 2. Health behaviors and risk factors related to cancer, Latino women and men, ages 18-64, Monterey County, California,

2000
Labor Camp
Community Sample Sample
Women Men Men
(N=461) (N=356) (N=188) P Value*
Perceived health status (%)
Excellent/very good 33.2 33.1 56.9 <.001
Good 31.5 28.7 28.7
Fair/poor 35.3 38.2 14.4
Body mass index (%)
Normal <25.0 35.8 29.6 39.2 NS
Overweight 25.0-29.9 40.5 49.5 40.4
Obese =30.0 23.7 20.9 20.4
High dietary fat and/or fast food intake (%)
Usually drink whole (4%) fat milk 34.3 40.6 35.7 NS
Eat red meat every day 2.4 8.7 24.1 <.001
Ate fried food yesterday 54.0 65.7 76.6 <.001
Ate chips/fried snacks yesterday 21.3 29.2 53.2 <.001
Ate meal or snack at fast food restaurant yesterday 19.1 25.6 39.2 <.001
Use lard/meat fat when cooking 2.3 3.3 27.3 <.001
Sometimes/rarely/never trim fat from red meat 27.1 46.6 83.1 <.001
Sometimes/rarely/ never remove skin from chicken 21.3 40.2 66.8 <.001
Ate no fruit yesterday (%) 14.8 21.1 21.9 <.05
Ate no vegetables yesterday (%) 19.3 26.2 24.5 NS
Low physical activity at work and/or home (%)
<150 minutes of moderate and/or vigorous exercise in usual week
(farm workers from all 3 groups coded as physically active) 43.2 29.2 N/A <.001
Drank alcohol in past month (%) 34.5 65.7 37.2 <.001
=2 drinks/day in past month 1.8 20.4 27.8 <.001
=5 drinks on one occasion in past month 5.4 23.8 32.1 <.001
If drank in past month (%)
=2 drinks/day in past month 5.4 29.2 79.0 <.001
=5 drinks on one occasion in past month 15.8 36.4 87.0 <.001
Smoking status (%)
Never smoked 84.4 49.6 82.4 <.001
Formerly smoked 9.1 30.1 0.5
Currently smoke 6.5 20.3 17.0
Cigarettes/day among current smokers (mean) 6.2 7.1 14.0 <.01
Others smoke in household 18.0 18.8 25.1 NS

* Based on chi-square or ANOVA tests. NS=not significant.

Years in the United States was also as-
sociated with health behaviors. For ev-
ery one additional year lived in the
United States, there was a higher odds
of obesity for women (OR 1.05) and a
higher odds of high fat/fast food intake
(OR 1.07) and high alcohol use (OR
1.10) for men from the labor camp
sample. Thus, for every 5 additional
years lived in the United States, the
odds of obesity increased 25% for wom-
en, and the odds of high fat/fast food
intake and high alcohol intake increased
35% and 50% respectively for labor
camp men. For women, being unmar-
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ried was associated with more than
twice the odds of no fruits and/or veg-
etable intake and high alcohol use.
There was only one interaction from the
models that was statistically significant
(age X education for fruits and vegeta-
bles for men from the community sam-
ple) but it did not appear to be clinically
meaningful.

The only 2 sociodemographic fac-
tors that were significantly related to
cancer health practices and screening
tests were for unmarried women (Table
5). Unmarried women had approxi-
mately twice the odds of not receiving
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a Pap test or mammogram in the past
year, and/or not conducting a breast
self-exam in the past month compared
with married women. The low screen-
ing among unmarried women was ap-
parent across all ages (data not shown).

The extent to which healthcare pro-
viders had ever discussed risk reduction
with those having the unhealthiest behav-
iors and risk factors varied substantially by
gender and sample site (Table 6). For ev-
ery health behavior and risk factor, high-
risk women from the community sample
were the most likely to report discussions
with healthcare providers (50%-78% of
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Table 3. Healthcare access, cancer health practices and cancer screening tests, Latino women and men, ages 18-64, Monterey

County, California, 2000

Labor Camp
Community Sample Sample
Women Men Men
(N=461) (N=356) (N=188) P Value*

Health insurance coverage (%)

None 28.1 309 65.4 <.001

Private 51.0 62.6 33.5

Public (government) 20.9 6.5 1.1
Visited doctor/healthcare provider (%)

Within past year (0—12 months) 89.7 74.3 45.7 <.001

1-2 years ago (13-24 months) 6.3 10.1 3.5

2-5 years ago (25-60 months) 2.2 8.4 24.3

>5 years ago or never (>60 months) 1.8 7.2 26.6
Any time in past year when needed to see a doctor but

could not afford it? (%) 32.5 19.4 63.3 <.001
Any time in past year when needed to fill a prescription

but could not afford it? (%) 28.7 16.9 59.6 <.001
Pap test (%)

Within past year 71.4 N/A N/A

1-3 years ago 15.2 N/A N/A

4 years or more 3.9 N/A N/A

Never 9.5 N/A N/A
Breast self-exam, <1 time/month (%) 29.1 N/A N/A
Mammogram (=40 years old) (%)

Within past year 53.2 N/A N/A

1-2 years ago 15.6 N/A N/A

3 years or more 4.6 N/A N/A

Never 26.6 N/A N/A
Digital rectal exam (=50 years old) (%)

Within past year 31.4 19.1 0.0 <.001

1-2 years ago 8.6 23.4 0.0

3 years or more 8.6 4.3 0.0

Never 51.4 53.2 100.0
Blood stool test (=50 years old) (%)

Within past year 17.1 6.4 0.0 <.001

1-2 years ago 4.3 12.8 0.0

3 years or more 7.2 0.0 0.0

Never 71.4 80.8 100.0

* Based on chi-square tests. NS=not significant.

those at highest risk), high-risk men from
the community sample were the second
most likely (33%-54%), and high-risk
men from the labor camp sample were the
least likely (8%-39%). For example,
among men in the labor camp sample
who reported high alcohol use, only 9%
reported that a healthcare provider had
ever discussed alcohol or drinking with
them.

DISCUSSION

The results of this survey offer in-
sight about cancer control needs for La-

tino women and men, of primarily
Mexican heritage. Our sample of men
from agricultural labor camps, inclusion
of adults with unlisted telephone num-
bers (75% of the community sample),
and high response rates (98% for the
labor camp sample and 87% for the
community sample) allowed us to reach
Latino women and men who are often
missed by cancer surveys. Our results
show a young Latino population, with
the majority born in Mexico and speak-
ing Spanish as their primary language.
While they represent an increasingly sta-
ble population that has lived in the
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United States for many years, a large
proportion remains medically under-
served.

Almost two-thirds of both samples
were overweight or obese. Men from the
labor camps reported the highest dietary
fat intake and poorest nutrition related
behaviors, lowest fruit intake, and high-
est alcohol intake. These latter findings
are congruent with a 1999 study of 971
farm workers from 7 California com-
munities. The study found that 81% of
male workers aged 20-74 were either
overweight or obese, and more than 7%

of workers aged 50-69 suffered from
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Table 4. Odds ratios and 95% confidence intervals from stepwise multiple logistic models examining sociodemographic factors
related to health behaviors and risk factors, ages 18-64*

High Fat and/or
Fast Food Intake
(summary score,

Ate No Fruits

Low Physical
Activity at Work
and/or Home

High Alcohol Use
(=2 drinks/day
and/or =5 drinks

Obese 8 items and/or Vegetables (<150 minutes on one occasion,
(=30.0 BMI) highest quartile) Yesterday in usual week) past month) Current Smoker
Women, community sample
Age in years 0.99 (0.95-1.02 0.97 (0.94-0.99)t 0.98 (0.95-1.01)  1.02 (0.99-1.04) 0.96 (0.91-1.01)  1.01 (0.96-1.06)
Years lived in U.S. 1.05 (1.02-1 08 1.00 (0.98-1.02) 1.01 (0.99-1.03) 1.00 (0.98-1.02) 1.02 (0.98-1.07) 1.01 (0.98-1.05)
Years of education 0.89 (0.82-0. 9 0.98 (0.92-1.03) 0.96 (0.90-1.01)  1.00 (0.95-1.06) 1.07 (0.95-1.20) 1.04 (0.94-1.15)
Not married 0.74 (0.42-1.2 1.32 (0.86-2.03) 2.28 (1.48-3.53)§ 0.78 (0.51-1.20) 2.31 (1.05-5.11)t 1.03 (0.46-2.29)
Men, community sample
Age in years 1.02 (0.98-1.06 0.95 (0.92-0.99)¥ 0.99 (0.96-1.02) 1.03 (0.99-1.07) 0.99 (0.96-1.02) 0.99 (0.96-1.03)
Years lived in U.S. 1.02 (0.99-1.05 1.01 (0.98-1.04) 1.00 (0.97-1.03)  0.99 (0.96-1.02) 1.02 (0.99-1.05) 1.00 (0.97-1.04)
Years of education 1.01 (0.94-1.09 0.97 (0.91-1.03) 0.94 (0.88-1.00)  1.04 (0.97-1.12) 0.98 (0.92-1.05)  0.97 (0.90-1.04)
Not married 0.84 (0.44-1.59 0.61 (0.36-1.04) 1.25(0.74-2.13)  1.05 (0.57-1.93) 1.13 (0.66-1.94) 1.42 (0.78-2.61)
Men, labor camp sample
Age in years 1.11 (1. 1.19)% 0.93 (0.88-0.98)+ 1.01 (0.96-1.06) 0.95 (0.90-1.01)  0.99 (0.93-1.06)
Years lived in U.S. 0.97 (0 92 1.03) 1.07 (1.01-1.13)t 1.02 (0.97-1.08) 1.10 (1.04-1.16)§ 1.06 (0.99-1.13)
Years of education 0.99 (0.85-1.14)  0.92 (0.81-1.04)  1.00 (0.89-1.13) 1.06 (0.94-1.19) 0.92 (0.78-1.08)
Not married 0.92 (0.40-2.14)  0.70 (0.34-1.44) 0.82 (0.41-1.67) 1.20 (0.57-2.49)  1.06 (0.44-2.54)

* Odds ratios from stepwise forward model that forced in all main effects and then allowed for the sequential entry of first-order interactions that were significant at P<.01.

t P<.05.
¥ P<.01.
§ P<.001.

iron deficiency anemia.’> The report
concludes that, “It is a tragedy and more
than a little ironic that the labor force
that is responsible for producing such a
great abundance of healthy food in Cal-
ifornia should themselves be suffering
from the effects of poor nutrition.”
Screening rates for prevalent and

treatable cancers was highly variable by
type of cancer detection test; screening
rates for cervical and breast cancer were
high and screening rates for colorectal
cancer were low. The low colorectal
screening rates most likely result from
multiple patient, physician, and finan-
cial barriers. Patients may be reluctant

to have the procedure or test performed,
or may not understand the directions
for collecting stool samples. Physicians
may not give colorectal screening a high
priority because of concerns about pa-
tient compliance with follow-up tests,
cost and complexity of follow-up tests,
and lack of efficacy data.'” Addressing

Table 5. Odds ratios and 95% confidence intervals from stepwise multiple logistic models examining sociodemographic factors
related to cancer health practices and cancer screening tests*

No Breast Self-Exam

No Digital Rectal
Exam, Past Year
(=50 years old)

No Blood Stool Test,

Past Year
(=50 years old)

No Pap Test,
Past Year
(18-64 years old)

Past Month
(18-64 years old)

No Mammogram,
Past Year
(=40 years old)

Women, community sample
Age in years
Years lived in U.S.
Years of education
Not married
Men, community sample
Age in years
Years lived in U.S.
Years of education
Not married

0.97
0.99
0.90
0.72

0.84-1.11
0.96-1.03
0.79-1.03

)
)
)
0.24-2.13)

0.87
1.00
0.96
0.98

0.71-1.07
0.92-1.08
0.77-1.19
0.16-5.94

)
)
)
)

0.92
0.99
0.94
1.91

0.77-1.10
0.94-1.03
0.80-1.10

)
)
)
0.45-8.07)

1.24 (0.65-2.39)
0.82 (0.48-1.38)
0.88 (0.48-1.63)
0.68 (0.04-12.44)

0.99
1.01
0.99
2.41

0.96-1.02)
0.99-1.03)
0.93-1.05)
1.56-3.71)§

0.98 (0.96-1.01) 0.97 (0.91-1.02)
0.99 (0.98-1.01) 0.98 (0.96-1.01)
0.99 (0.94-1.05) 1.02 (0.95-1.10)
1.59 (1.06-2.40)t 2.19 (1.10-4.34)t

The odds ratios are not presented for men in the labor camp sample because no men reported a digital rectal exam or blood stool test.
* Odds ratios from stepwise forward model that forced in all main effects and then allowed for the sequential entry of first-order interactions that were significant at P<.01.

t P<.05.
¥ P<.01.
§ P<.001.
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Table 6. Extent to which a healthcare provider had ever discussed risk reduction with those having the unhealthiest behaviors

and risk factors, ages 18-64

Did healthcare provider ever discuss:
Women, community sample

Men, community sample

Men, labor camp sample

Risk Group
High Fat and/or

Fast Food High Current
Obese Obese Intake Alcohol Use Smoker
Exercise or physical activity Nutrition or diet  Nutrition or diet  Alcohol or drinking ~ Smoking

65.6 77.8 49.7 53.6 76.7

50.0 54.3 32.6 38.3 50.0

26.3 31.6 7.9 9.0 38.7

these barriers is critical because colorec-
tal screening is an effective strategy for
reducing colorectal mortality,'®! and
incidence rates have been increasing
among Hispanic populations, particu-
larly among men? and successive gen-
erations of immigrants from Central
and Latin America.?'

Healthy People 2000
Comparison

We conducted an ancillary analysis
to compare our results to Healthy Peo-
ple 2000 objectives that are specific to
Hispanics, using similar age cutpoints?
(see Tables 2 and 3 for prevalences in
our survey population). Our respon-
dents fell severely short of the Healthy
People 2000 goals of reducing the prev-
alence of overweight to no more than
25% among Hispanic women and 20%
of Hispanic men, aged 20 and older.
More than 60% of our respondents
were overweight or obese. In contrast,
our respondents met, or almost met, the
goals for smoking (prevalence of 18% or
less for Hispanics aged 18+). For cancer
detection screening tests, women almost
met the goal of ever having a Pap test
(goal of 95% for women aged 18+) and
exceeded the goal of having a Pap test
within the preceding 3 years (goal of
80% for women aged 18+). Further-
more, women who were 50 and older
in our sample (data not shown) exceed-
ed the goal for receiving a mammogram
within the preceding 2 years (goal of
60% for women aged 50+). In con-
trast, both women and men fell short of

the goal for receiving a blood stool test
within the preceding 2 years (goal of
50% for people aged 50+). Only 20%
of women and men 50 and older from
our community sample and none of the
men from the labor camp sample had
received a blood stool test within this
time frame.

Comparison with Past Studies

Our findings are consistent with past
cancer surveys that have evaluated pro-
tective and high risk factors in Latino
populations. Most of these surveys have
emphasized comparisons with White,
non-Hispanic populations rather than
comparisons within Latino populations.
Compared with White, non-Hispanics,
these past studies have documented
higher excess weight in Mexican-Amer-
ican children and women,"?? higher
consumption of saturated fat and lower
consumption of fruits and/or vegetables in
Latino children, women, and men?+2¢;
lower leisure time physical activity in
Mexican-American women'>; higher
binge drinking in Latino men?; and
lower smoking rates and lower con-
sumption of cigarettes in Mexican-
American women and men.?”-?

The associations we found between
length of time lived in the United States
(an indicator of level of acculturation)
and obesity and high fat/fast food intake
are consistent with analyses of Mexican-
American adults from NHANES IIL.%
These analyses examined associations
between country of birth, language spo-
ken, and health behaviors. Results show

Ethnicity & Disease, Volume 13, Summer 2003

that Mexican-American adults born in
the United States (especially those who
were Spanish-speaking) had higher lev-
els of obesity and consumed significant-
ly more fat and less fiber than those
born in Mexico.

Our findings are also consistent with
screening studies that have documented
dramatic improvements in cancer
screening in lower income ethnic mi-
nority women and men in the last 20
years,®*3! with the exception of older
adults.?>% Like our findings, previous
surveys have shown that Latinas meet
national goals for Pap screening® and
mammography.?>3” Previous surveys
have also documented low screening for
colorectal cancers among Mexican-
Americans.?38

Possible Limitations

Several limitations should be consid-
ered when interpreting our results. Most
of our sample was of Mexican heritage
and thus, results are not generalizable to
broader Latino populations such as
those from Puerto Rico or Cuba. How-
ever, our sample, unlike many past sur-
veys that have aggregated disparate La-
tino populations, was relatively homo-
geneous in its cultural, social, and eco-
nomic background. The respondents
from our labor camp sample appear to
be fairly representative of farm workers
in California, sampled from 7 California
communities.> The women and men
from our community sample were more
medically under-served and had lower
incomes and educational attainment
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than Mexican Americans in the United
States.! Their results therefore yield in-
formation about a sample of Mexican-
American women and men who are of-
ten not included in cancer surveys.
Our self-reported data are subject to
bias because of a lack of clinical mea-
surement.’># To assess potential bias in
our obesity findings, we compared the
self-reported data from our community
sample to findings for almost 4,000
Mexican-American women and men,
aged 18-64, from NHANES III, where
height and weight were based on clinical
measurements. The age distributions of
this sample and NHANES were similar,
as was the proportion who were obese
(21% vs 20% for men, 24% vs 32% for
women), lending credence to our obe-
sity findings. Our physical activity find-
ings are also subject to bias. Like all sur-
veys of populations where many respon-
dents work in physically demanding
semiskilled and unskilled occupations,
physical activity is difficult to measure.
Although we assessed both leisure and
non-leisure time physical activity, this
health behavior is difficult to measure in
a precise manner, especially when only
using a limited number of questions.
Self-reports of cancer screening tests
may also be subject to bias. For exam-
ple, Hiatt et al used medical records
from patients in a healthcare plan to val-
idate self-reports of 6 cancer screening
tests and found that both Hispanics and
Whites in Northern California overes-
timated their occurrence.?” Hispanic
women overestimated breast, cervical,
and colorectal screening by approxi-
mately 20%-30%, and Hispanic men
overestimated colorectal screening by
approximately 50%. Thus, our sample
may not be as close to the Healthy Peo-
ple 2000 objectives for Pap and mam-
mography screening as we estimated.
Finally, our sample of women and
men was relatively young, like the La-
tino population in the United States.
Thus, the number of women and men
aged 50 and older, included in our anal-
yses for colorectal screening was rela-
tively small (70 women and 56 men).
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Among the health behaviors
and risk factors that deserve
the greatest attention are
overweight, high fat/fast food
intake, and high alcobol use,
all of which are related ro

primary cancer sites.”!

Implications

Our findings have implications for
cancer control programs for Latino pop-
ulations. Among the health behaviors
and risk factors that deserve the greatest
attention are overweight, high fat/fast
food intake, and high alcohol use, all of
which are related to primary cancer
sites.*! These risk factors and behaviors
were associated with number of years
lived in the United States, with a longer
time lived in the United States being as-
sociated with higher obesity, poorer nu-
trition, and higher excessive alcohol use.
Although not evaluated in this study,
past studies have shown that these fac-
tors are strongly influenced by broad en-
vironmental factors such as the promo-
tion and availability of processed foods,
fast foods high in saturated fat, and al-
cohol.#!

We identified several groups that
need special attention and outreach. La-
bor camp men exhibited unhealthy be-
haviors and low screening rates. This is
most likely due to a constellation of fac-
tors including low incomes, low educa-
tional attainment, language barriers, iso-
lation from mainstream society, and low
medical care access. Another group at
particular risk was unmarried women
who had more than twice the odds of
low fruit and/or vegetable intake and
high alcohol use than married women.
Furthermore, they had approximately
twice the odds of not receiving a Pap
test or mammogram in the past year,
and/or not conducting a breast self-
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exam in the past month. These findings
were consistent for unmarried women
across all ages. It is important for un-
married women to understand that they
are at risk for cancer. Furthermore, it is
important for future studies to under-
stand why unmarried Latina women ex-
hibit unhealthy behaviors and low
screening rates.

Adults who lack adequate health in-
surance are also at high risk of poor
health. Nearly one-third of women and
men in the community sample and two-
thirds of men in the labor camp sample
had no health insurance. Many more
certainly had inadequate health insur-
ance. Access to healthcare services is
strongly linked with knowledge about
cancer prevention, and successful cancer
screening, detection, and treatment.®
Furthermore, access to care can increase
the opportunity for those at highest risk
of cancer to discuss their unhealthy be-
haviors with healthcare providers.

In summary, cancer control pro-
grams for Latinos need to promote the
maintenance and/or adoption of healthy
behaviors, with a particular focus on
weight, nutrition, physical activity, and
alcohol use. In addition, outreach efforts
should focus on the early detection of
treatable cancers, particularly colorectal
cancer. Special outreach should be made
to men from labor camps, unmarried
women, and women and men with in-
creasing “exposure” to the unhealthy US
food and alcohol environment. For can-
cer control programs to be effective,
programs must increase access to health
care, improve patient and physician in-
teractions, consider the social and cul-
tural needs of Latino patients,“>#> and
address underlying determinants of
health that influence health behaviors
and screening practices.

ACKNOWLEDGMENTS

The authors gratefully acknowledge Drs. Mi-
chaela Kiernan and Helen Hubert, and Ms.
Meera Kotagal for their insightful comments
on an earlier version of this manuscript, and



Ms. Alana Koehler for assistance in prepar-
ing the tables.

This publication was made possible by

funds received from the Cancer Research
Fund, under Interagency Agreement #97-
12013 (University of California contact #98-
00924V) with the Department of Health

Services, Cancer Research Program.

Mention of trade name, proprietary

product or specific equipment does not con-
stitute a guarantee or warranty by the De-
partment of Health Services, nor does it im-
ply approval to the exclusion of other prod-
ucts. The views expressed herein represent

those of the authors and do not necessarily
represent the position of the State of Cali-
fornia, Department of Health Services.

REFERENCES

1.

10.

11.

Modiano MR, Villar-Werstler B, Meister J, Fi-
gueroa-Vallés N. Cancer in Hispanics: issues
of concern. J Natl Cancer Inst Monogr. 1995;
18:35-39.

. US Census Bureau. American Fact Finder,

2000 Census. Washington, DC: Bureau of the
Census; 2000.

. Villarejo D, Lighthall D, Williams D 1II, et

al. Suffering in Silence: A Report on the Health
of Californias Agricultural Workers. Davies,
Calif: California Institute for Rural Studies;
2000.

. Sorlie PD, Backlund E, Johnson NJ, Rogot

E. Mortality by Hispanic status in the United
States. JAMA. 1993;270(20):2464—2468.

. Wei M, Mitchell B, Haffner S, Stern M. Ef-

fects of cigarette smoking, diabetes, high cho-
lesterol, and hypertension on all-cause mor-
tality and cardiovascular disease mortality in
Mexican Americans. Am ] Epidemiol. 1996;
144:1058-1065.

. Trapido EJ, Burciaga Valdez R, Obeso ]JL,

Strickman-Stein N, Rotger A, Pérez-Stable
EJ. The epidemiology of cancer among His-
panics in the United States. ] Naz/ Cancer Inst
Monogr. 1995;18:17-28.

. Kwong SL, Perkins CI, Morris CR, et al.

Cancer in California: 1988—1998. Sacramen-
to, Calif: California Department of Health
Services, Cancer Surveillance Section; 2000.

. Haynes MA, Smedley BD, eds. Institute of

Medicine. The Unequal Burden of Cancer: An
Assessment of NIH Research and Programs for
Ethnic Minorities and the Medically Under-
served. Washington DC: National Academy
Press; 1999.

. Centers for Disease Control and Prevention.

Behavioral Risk Factor Surveillance System
Users Guide (BRFSS). Atlanta, Ga: Center for
Disease Control and Prevention; 1998.

Kish L. Survey Sampling. New York, NY: John
Wiley & Sons; 1995.

Colditz GA, DeJong W, Hunter D], Tricho-
poulos D, Willett WE, eds. Harvard Report

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

CANCER-RELATED HEALTH BEHAVIORS IN LATINOS - Winkleby et al

on Cancer Prevention. Cancer Causes Control.
1996;7(suppl):S1-S55.

American Cancer Society California Division
& Public Health Institute California Cancer
Registry. California Cancer Facts and Figures
2002. Oakland, Calif: American Cancer So-
ciety, California Division; 2001.

Williams DR. Race/ethnicity and socioeco-
nomic status: measurement and methodolog-
ical issues. Int | Health Serv. 1996;26(3):483—
505.

Liberatos P, Link BG, Kelsey JL. The mea-
surement of social class in epidemiology. Ep-
idemiol Rev. 1988;10:87—121.

Winkleby MA, Kraemer HC, Ahn DK, Var-
ady AN. Ethnic and socioeconomic differenc-
es in cardiovascular disease risk factors: find-
ings for women from the Third National
Health and Nutrition Examination Survey,
1988-1994. JAMA. 1998;280(4):356-362.
Cronbach LJ. Statistical tests for moderator
variables. Flaws in analysis recently proposed.
Psychol Bull. 1987;102:414—417.

Schroy PC III, Geller AC, Crosier Wood M,
et al. Utilization of colorectal cancer screening
tests: a 1997 survey of Massachusetts inter-
nists. Prev Med. 2001;33(5):381-391.
Mandel JS, Bond JH, Church TR, et al. Re-
ducing mortality from colorectal cancer by
screening for fecal occult blood. Minnesota
Colon Cancer Control Study [erratum ap-
pears in N Engl | Med. 1993;329:672]. N
Engl ] Med. 1993;328(19):1365-1371.
Hardcastle JD, Chamberlain JO, Robinson
MH, et al. Randomized controlled trial of fe-
cal-occult-blood screening for colorectal can-
cer. Lancet. 1996;348(9040):1472—1477.
Chao A, Gilliland FD, Hunt WC, Bulterys
M, Becker TM, Key CR. Increasing incidence
of colon and rectal cancer among Hispanics
and American Indians in New Mexico (Unit-
ed States), 1969-94. Cancer Causes Control.
1998;9(2):137-144.

Thomas DB, Karagas MR. Cancer in first and
second generation Americans. Cancer Res.
1987;47(21):5771-5776.

Public Health Service. Healthy People 2000:
National Health Promotion and Disease Pre-
vention Objectives. Washington, DC: US De-
partment of Health and Human Services;
1991. DHHS Publication No. (PHS)91-
50212.

Winkleby MA, Robinson TN, Sundquist ],
Kraemer HC. Ethnic variation in cardiovas-
cular risk factors among children and young
adults: findings from the Third National
Health and Nutrition Examination, 1988—
1994. JAMA. 1999;281(11):1006-1013.
Krebs-Smith SM, Cook A, Subar AF, Cleve-
land L, Friday J, Kahle LL. Fruit and vege-
table intakes of children and adolescents in
the United States. Arch Pediatr Adolesc Med.
1996;150(1):81-86.

Otero-Sabogal R, Sabogal E Pérez-Stable EJ,
Hiatt RA. Dietary practices, alcohol con-

Ethnicity & Disease, Volume 13, Summer 2003

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

sumption, and smoking behavior: ethnic, sex,
and acculturation differences. J Natl Cancer
Inst Monogr. 1995;18:73-82.

Elder JP, Castro FG, de Moor C, et al. Dif-
ferences in cancer-risk-related behaviors in
Latino and Anglo adults. Prev Med. 1991;
20(6):751-763.

Pérez-Stable EJ, Ramirez A, Villareal R, et al.
Cigarette smoking behavior among US Latino
men and women from different countries of
origin. Am | Public Health. 2001;91(9):1424—
1430.

Winkleby MA, Schooler C, Kraemer HC, Lin
J, Fortmann SP. Hispanic versus White smok-
ing patterns by sex and level of education. Am
J Epidemiol. 1995;142:410-418.

Dixon LB, Sundquist J, Winkleby M. Differ-
ences in energy, nutrient, and food intakes in
a US sample of Mexican-American women
and men: findings from the Third National
Health and Nutrition Examination Survey,
1988-1994. Am ] Epidemiol. 2000;152(6):
548-557.

Breen N, Kessler L. Trends in cancer screen-
ing—United States, 1987 and 1992. Oncolo-
27 1996;10(3):328-330.

Martin LM, Calle EE, Wingo PA, Heath CW
Jr. Comparison of mammography and Pap
test use from the 1987 and 1992 National
Health Interview Surveys: are we closing the
gaps? Am ] Prev Med. 1996;12(2):82-90.
Solis JM, Marks G, Garcia M, Shelton D.
Acculturation, access to care, and use of pre-
ventive services by Hispanics: findings from
HHANES 1982-84. Am ] Public Health.
1990;80(suppl):11-19.

Villar HV, Menck HR. The National Cancer
Data Base report on cancer in Hispanics. Re-
lationships between ethnicity, poverty, and
the diagnosis of some cancers. Cancer. 1994;
74(8):2386-2395.

Wu ZH, Black SA, Markides KS. Prevalence
and associated factors of cancer screening:
why are so many older Mexican-American
women never screened? Prev Med. 2001;
33(4):268-273.

Pérez-Stable EJ, Otero-Sabogal R, Sabogal E
McPhee SJ, Hiatt RA. Self-reported use of
cancer screening tests among Latinos and An-
glos in a prepaid health plan. Arch Intern
Med. 1994;154(10):1073-1081.

Kaplan RM, Navarro AM, Castro FG, et al.
Increased use of mammography among His-
panic women: baseline results from the NCI
Cooperative Group on Cancer Prevention in
Hispanic Communities. Am ] Prev Med.
1996;12(6):467-471.

Blackman DK, Bennett EM, Miller DS.
Trends in self-reported use of mammograms
(1989-1997) and Papanicolaou tests (1991—
1997)—Behavioral Risk Factor Surveillance
System. MMWR. 1999;48(SS-6):1-22.
Tortolero-Luna G, Glober GA, Villarreal R,
Palos G, Linares A. Screening practices and
knowledge, attitudes, and beliefs about cancer

385



CANCER-RELATED HEALTH BEHAVIORS IN LATINOS - Winkleby et al

39.

40.

386

among Hispanic and non-Hispanic White
women 35 years old or older in Nueces
County, Texas. J Natl Cancer Inst Monogr.
1995;18:49-56.

Hiatt RA, Perez-Stable EJ, Quesenberry C Jr,
Sabogal F Otero-Sabogal R, McPhee SJ.
Agreement between self-reported early cancer
detection practices and medical audits among
Hispanic and non-Hispanic White health
plan members in northern California. Prev
Med. 1995;24(3):278-285.

McKenna MT, Speers M, Mallin K, Warne-
cke R. Agreement between patient self-reports
and medical records for Pap smear histories.

Am ] Prev Med. 1992;8(5):287-291.

41. American Institute for Cancer Research and
World Cancer Research Fund Expert Panel.
Food, Nutrition, and the Prevention of Cancer:
A Global Perspective. Washington, DC: Amer-
ican Institute for Cancer Research; 1997.

42. Molina C, Zambrana RE, Aguirre-Molina M.
The influence of culture, class, and environ-
ment on health care. In: Molina C, Aguirre-
Molina M, eds. Latino Health in the US: A
Growing Challenge. Washington, DC: Amer-
ican Public Health Association; 1994:23—43.

43. Ruiz E, Caban CE. Introduction: cancer re-
search in Hispanic populations. / Natl Cancer
Inst Monogr. 1995;18:ix—xi.

Ethnicity & Disease, Volume 13, Summer 2003

AUTHOR CONTRIBUTIONS

Design and concept of study: Winkleby, Snid-
er, Davis

Acquisition of data: Winkleby, Snider, Davis,
Jennings

Data analysis and interpretation: Winkleby,
Snider, Ahn

Manuscript draft: Winkleby, Snider, Davis,
Jennings, Ahn

Statistical expertise: Winkleby, Ahn

Acquisition of funding: Winkleby, Snider

Administrative, technical, or material assis-
tance: Winkleby, Snider, Davis, Jennings

Supervision: Winkleby, Snider



