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INTRODUCTION

Questionnaires are the primary method by which epide-

miologists collect information to assess relationships be-

tween potential risk factors and disease [Hartge and Cahill,

1998]. Although data on some factors are available from

previously collected records, epidemiologists typically have

to administer questionnaires in person, by telephone, or by

mail to subjects or their proxies. Extensive research has

been conducted to develop valid and reliable methods for

collecting histories of nutritional, environmental, occupa-

tional, medical, and other exposures in epidemiologic

studies. Standard techniques, however, often do not work

well for subgroups of the population who may differ with

respect to culture, literacy, complexity of past exposures, or

other characteristics. Specialized instruments and methods

of administration may be necessary to collect high-quality

data from some population subgroups. A life events calen-

dar method has been used to collect occupational histories

from farmers [Hoppin et al., 1998], but modi®cations are

needed to apply this technique to farmworkers.

Migrant farmworkers have a wide variety of occupat-

ional and environmental exposures, as well as lifestyle fact-

ors, that may put them at increased risk for cancer, birth

defects, neurologic diseases, musculoskeletal disorders, in-

fectious diseases, dermatologic conditions, and other dis-

eases [Shaver and Tong, 1991; Meister, 1991]. Little

epidemiologic research has been conducted on farmwor-

kers, however [Rust, 1990; Meister, 1991; Zahm and Blair,

1993, Zahm et al., 1997]. It has been thought that locating,

interviewing, and collecting reliable data from farmworkers

was nearly impossible because of their mobility, complex

job histories, lack of self-knowledge of speci®c occupa-

tional or environmental exposures, lower literacy rates, and

other factors.

This paper describes the development and pretest of a

questionnaire to collect lifetime occupational histories and

information on known and suspected risk factors that might

be related to cancer among farmworkers. The questionnaire,

which included a life events/icon calendar method of col-

lecting work histories, was developed and tested in nine

areas of the country to assess the feasibility of conducting

epidemiologic studies of cancer among farmworkers, to

document the complexity of farmworkers' work histories

and other risk factors, and to generate recommendations for

future research methods. Other papers in this volume report

on comparing the information from this questionnaire with

that using traditional methods to collect occupational

histories [Engel et al., 2001b], identifying probable pesti-

cide exposures [Ward et al., 2001], and other feasibility

issues.

MATERIALS AND METHODS

Questionnaire Development

Through the support of the National Cancer Institute

and the Migrant Health Program of the U.S. Bureau of

Primary Health Care, a collaborative team, the Farmworker

Epidemiology Research Group, was assembled consisting

of epidemiologists, occupational health professionals,

sociologists, toxicologists, migrant health advocates, and

others with experience in conducting research or providing

services to farmworkers. The objective of the team was to

conduct a series of pilot projects to evaluate several issues

critical to epidemiologic studies of farmworkers [Zham

et al., 1997]. A critical question was whether farmworkers

could provide detailed lifetime occupational histories and

information on lifestyle factors potentially related to the

development of cancer and other diseases.

Existing questionnaires that had been used by various

organizations to collect labor statistics, health utilization

data, occupational histories, or disease risk factor informa-

tion among farmworkers or Hispanics were obtained and

evaluated for their suitability in epidemiologic studies.

A life events/icon calendar developed by the University

of Washington [Engel et al., 2001b] for use in a study

of neurologic function was identi®ed as the best available

method for collecting occupational histories from farm-

workers.

A questionnaire was developed which included a

modi®cation of the University of Washington calendar plus

items on demographic data, acculturation, occupational

history, work practices and living conditions, pesticide expo-

sure, tobacco use, alcohol consumption, medical history,

family history of cancer and selected other diseases, and the

respondent's assessment of the questionnaire and interview

experience. The nonoccupational risk factors were included

primarily to simulate the lengthy questionnaire covering a

full component of risk factors that are of interest in most

epidemiologic studies. The secondary purpose was to

determine if any of these factors (e.g., alcohol consumption)

had unusual exposure patterns among farmworkers in comp-

arison with the general population. To limit the burden on

respondents, we did not include a dietary history because

there are well-established questionnaires for collecting

dietary data, including questionnaires targeted for Hispanics

[Stern et al., 1993; McPherson et al., 1995; Lyons et al.,
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1996; Kristal et al., 1997; Pareo-Tubbeh et al., 1999; Stram

et al., 2000].

The life events/icon calendar method of collecting

occupational histories used a calendar covering the years

from the subject's ®rst job to the present (Fig. 1). Each year

was divided into months and weeks. Information was

entered onto the calendar by a combination of written not-

ations and small pictures, or `̀ icons,'' of life events, crops,

tasks, and protective clothing or equipment. The inter-

viewers had a supply of computer-generated colored pict-

ures on sticky labels to symbolize signi®cant life events,

such as country ¯ags and state maps to indicate geographic

moves, a bride and groom to symbolize marriage, a red cross

to symbolize a major illness or injury, babies for the birth of

a child, cars for the purchase of a ®rst automobile, and

planes for a ®rst plane ride. The labels were af®xed to the

calendar at the beginning of the interview and used as

chronologic `̀ anchors'' around which the subject might

more easily recall his or her work history.

Icons of crops, farm tasks (e.g., harvesting/picking,

weeding/hoeing, planting, thinning), and common nonfarm

jobs (e.g., construction) were also used to record the work

history. Three rows were provided to record up to three

crop±task combinations per time period. The names of

farms, orchards, or ranches and their locations were written

on the calendar. The names of crops, farm tasks, and

nonfarm jobs for which no icons were available were also

written on the calendar. The last two rows of the calendar

were used to record protective clothing or equipment and

pesticide names. The narrow lines between the rows were

®lled in with colored markers or pencils to denote the dates

and duration of each job (unique crop±task combination)

(the color changed at the start of a new job) or periods of

unemployment (black color). The colorful icons served as

memory aids to help the subjects place the jobs in time and

to recall crops and tasks they might have forgotten. The

work history was recorded starting with the most recent job

and moving backwards in time. If the subject was unable to

recall certain periods despite these memory aids and

interviewer prompting, these periods were left blank on

the calendar. After the rest of the calendar had been ®lled in,

the interviewer and subject together reviewed the missing

periods in case the subject's memory had been triggered by

the reporting of other jobs.

Work practices, hygiene, and living conditions were

assessed by direct questions separately from the calendar.

For most variables, the information was collected by one

question summarizing past jobs, with possible responses

`̀ never, seldom, about one-half the time, most of the time,

always,'' and one question for the current job. For some

variables such as type of clothing usually worn while doing

farmwork, the subjects were asked what they usually wore

(and shown pictures), if there were times when they

dressed differently, when were those times, how did they

dress then, and why did they dress differently during those

times.

After review by members of the Farmworker Epide-

miology Research Group and former farmworkers, the draft

questionnaire was revised and translated into Spanish, with

back translation into English to assure the quality of the

translation. Because the questionnaire was to be used in

multiple geographic areas of the U.S., the translation of

some sections differed slightly to account for regional

language differences. The study protocol was approved by

the human subjects committee at the National Cancer

Institute and at each participating institution.

Subject Selection and Recruitment

A total of 162 Hispanic farmworkers from nine sites

(nine men and nine women from each site) were identi®ed

through a variety of mechanisms. The sites included migrant

health centers, farmworker community centers, social

service agencies, and university research programs located

in California (two sites), Colorado, Florida, Montana,

Texas, Washington, and Wisconsin (two sites). The subjects

were a convenience sample, although the sites in farm-

worker home-base states (areas where farmworkers main-

tain permanent homes to which they return during the off-

season) were encouraged to identify older persons with

longer work histories, who would be in the age range of

most subjects in cancer studies. At six sites, all persons

approached agreed to participate. At the three remaining

sites, ten persons refused because of their work schedules

or dif®culty in obtaining transportation to the interview

location. These subjects were replaced. Subjects were

given modest incentives for participating. Subjects were

paid $15±20 at some sites, while other sites distributed gift

certi®cates for local stores, water bottles, coffee mugs, or

other items. In general, recruitment and interviews were

conducted in Spanish, but English was used if the subject

preferred.

Interviews

Interviews took place at the health centers, community

centers, social service agencies, or the subject's place of

residence. At some sites, the interviewer was accompanied

by another person who helped locate the appropriate icons

and af®x them to the life events/icon calendar.

After the interviews were completed at all sites, we held

a meeting with the interviewers and investigators from the

nine sites to review the questionnaire, hear their assessment

of how successful each component was, and obtain their

suggestions for improvement. The questionnaire and a

summary of the postinterview assessment are available on

request.
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The interview data were coded and computerized by the

data coordinating center, SRA Technologies, Inc. Frequen-

cies and cross-tabulations were produced using SAS,

version 6 (SAS Institute, Inc., 1989). For every time period

of two weeks or longer, up to three jobs (unique crop/task

combinations, nonfarm jobs, unemployed, unaccounted),

types of protective equipment, and pesticides could be

coded, with the starting and stopping dates for the job.

Changes in any of the crops or tasks would result in the

creation of a new entry with the relevant start and stop dates.

Very little information was provided on protective equip-

ment and pesticide use, with no reported changes triggering

creation of a new entry. Combining and collapsing the job

entries over time to evaluate numbers and duration of jobs

was complicated, involving many analysis-speci®c deci-

sions on how to tally time spent working simultaneously on

more than one crop or task. For future use, data editing and

analytic strategies might depend on the goals of the

investigation and the time windows of etiologic signi®cance

to the disease under study.

RESULTS

Interviews were conducted with 81 men and 81 women.

The average duration of the interviews was 1 h 34 min

(range: 25 min to 3 h 40 min). The work history section took

45 min on average (range: 5 min to 3 h). The interviewers

reported that it was necessary to spend additional time in

informal conversations before and after the interviews to

establish and maintain a good rapport with the subjects.

Typically, the longer interviews took place in Texas,

California, and Colorado, where a larger number of older

subjects were interviewed. The interviews conducted in

northern states among young, still migrating, workers

tended to be shorter. The subjects reported that reconstruct-

ing their life histories was colorful, entertaining, and enjoy-

able. The life events/icon method made it easier to resume

the interview after brief interruptions by young children or

other family members in the home during the interview.

After examination of the interview data, one male subject

was deemed ineligible and eliminated because his agricul-

tural job was as a government inspector with his career spent

primarily in one location.

The median age of the subjects in this convenience

sample was 40 years overall (range: 16±79 years), 42 years

among men (range: 16±79), and 37 years among women

(range: 18±76). A total of 113 (71%) were currently

married, 13 were divorced (8%), nine were widowed (6%),

and 25 (16%) never married. All were Hispanics of Mexican

heritage, except for two women from El Salvador and

Guatemala, respectively. Approximately two-thirds of the

men (66.7%) and one-half of the women (53.8%) had only a

sixth grade education or less, most of which occurred

outside the U.S.

Occupational History

Summing the time from the ®rst job to the end of the

last job, the occupational histories covered 4,376 years for

all subjects combined. Sixty-two percent of the time was

spent employed in either farm jobs (43%) or nonfarm jobs

(18%), 18% comprised periods of unemployment, and 20%

was unaccounted time. Men spent a greater proportion of

their time working (72%) than women (49%), while the

women spent more time unemployed (28%) or unknown

(24%) than men (11% and 17%, respectively). Some of the

unaccounted time among women was related to pregnancy

and child rearing, times when the women were not in the

labor force, thus not `̀ unemployed.'' Approximately 69%

(men: 68%; women: 71%) of the working years was spent in

the U.S.

The occupational histories covered a median of 27.6

years per person for men and 20.8 years per person for

women (Table I). The median number of years spent in

farm jobs was 11.3 (range: 1.0±58.2) for men and 5.8

(range: 0.2±41.1) for women.

The median number of farm jobs (crop/task combina-

tions) per person was 59 (range: 1±370) among men

(Table II). Women reported fewer farm jobs, with a median

of 27 jobs per person (range: 1±334). The farmworkers

performed many of the same crop/task combinations

repeatedly throughout their lives, yielding a median of 13

unique farm jobs (range 1±41) among men and 7 (range:

1±34) among women. The median number of unique crops

was 8 (range: 1±22) among men and 5 (range:1±20) among

women.

Table III presents the top 15 crops by the number of

people reporting, with the number of months reported, by

sex. Sweet corn, grapes, onions, tomatoes, cucumbers,

oranges, cotton, apples, cantaloupe, sugar beets, green pep-

pers, potatoes, and asparagus were reported frequently by

men and women, whereas beans and peaches were common

among men only and strawberries, carrots, cherries, and

Christmas trees were common among women only in this

convenience sample of farmworkers. Forty-four subjects

(35 men, 9 women) reported having worked with cattle or

other livestock, covering 1,700 months of work history for

all subjects combined (men: 1551; women: 149).

The most common farm tasks reported are presented in

Table IV by number of people, by sex, with the number of

months. Harvesting/picking was by far the most common

task among the men and women in this convenience sample.

Other frequently performed tasks were weeding/hoeing,

planting, pruning, thinning, packing, sorting, plowing, driv-

ing farm equipment, factory (produce processing), and

transporting tasks. Irrigation work, spraying pesticides,

cleaning and maintaining farm equipment, and haying were

less common and primarily performed by men, whereas

tying vines, plant nursery work, fencing, fertilizing, and

494 Zahm et al.



TABLE II. Number of Total Jobs, Farm Jobs (Crop/Task Combinations), and Nonfarm Jobs Plus Number of Unique
Farm Jobs and Crops per Person, by Sex

All farmworkers Men Women

All jobs n�161 n� 80 n� 81
Median number per person 48 66 30
Range 2^382 3^382 2^334

Farm jobs (crop/taskcombinations) n�161 n� 80 n� 81
Median number per person 42 59 27
Range 1^370 1^370 1^334

Unique farm jobs n�161 n� 80 n� 81
Median number per person 10 13 7
Range 1^41 1^41 1^34

Unique crops n�161 n� 80 n� 81
Median number per person 6 8 5
Range 1^22 1^22 1^20

Nonfarm jobs n�111 n� 57 n� 54
Median number per person 4 5 3
Range 1^62 1^62 1^20

TABLEI. DurationofFarmworker Occupational Historiesper Person forFarmJobs (Crop/TaskCombinations),Non-
farm Jobs,Unemployment, and Unaccounted Time, by Sex

All farmworkers Men Women

Total occupational history n�161 n� 80 n� 81
Median years per person 24.8 27.6 20.8
Range 3.4^68.7 5.3^68.7 3.4^56.7

All jobs n�161 n� 80 n� 81
Median years per person 12.1 17.8 9.0
Range 0.4^59.8 1.0^59.8 0.4^41.1

Farm jobs (crop/taskcombinations) n�161 n� 80 n� 81
Median years per person 8.2 11.3 5.8
Range 0.2^58.2 1.0^58.2 0.2^41.1

Nonfarm jobs n�111 n� 57 n� 54
Median years per person 3.1 3.4 2.9
Range 0.1^45.7 0.1^45.7 0.1^32.5

Unemployed n�106 n� 47 n� 59
Median years per person 4.4 2.8 4.9
Range 0.2^47.6 0.2^25.7 0.2^47.6

Unaccounted n�144 n� 72 n� 72
Median 2.8 2.8 2.7
Range 0.1^53.1 0.1^53.1 0.1^39.8
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burning were among the top 15 tasks performed primarily

by women. Although only seven men reported spraying

pesticides as a task in their work history, more subjects

reported use in response to a direct question concerning ever

having applied pesticides during their work with crops

(26 farmworkers, 18%; 23 men, 30%; 3 women, 4%).

Approximately one-half (48%) of the farmworkers reported

working in a ®eld while someone was spraying it with

pesticides or soon after someone had applied pesticides.

One-third reported having had symptoms or health problems

that they attributed to pesticides.

Table V presents data related to working conditions and

hygiene measures that might affect farmworkers' potential

exposure to pesticides, fertilizers, and other substances.

With respect to past jobs, 72% reported having clean

drinking water available in the ®eld at least half the time.

Fourteen percent reported having to draw water to drink

from a ditch or irrigation canal half the time or more while

working in the ®eld. Twenty-three percent used water from

a ditch or canal to wash their hands half the time or more.

Approximately three-quarters reported washing their hands

before eating, drinking, or chewing gum at least half the

time in the past, whereas less than half reported washing

before urinating. In the past, 32% of the farmworkers

typically ate unwashed food from the ®elds while working.

Twenty-six percent of the farmworkers (35% men; 18%

women) usually wore the same work clothes for more than

one day before laundering.

Life Style Factors

Data collected included tobacco use and alcohol

consumption. Fifty-®ve percent of male farmworkers

reported having smoked at least 100 cigarettes, with 26%

current smokers. Sixteen percent of the women reported

ever smoking, with 10% current smokers. Twenty-one

percent of the men who smoked started before age 13,

whereas all of the women started at age 13 or older. Sixty-

two percent of the female smokers, but only 11% of the male

smokers, began after age 18. The alcohol consumption

varied between weekday and weekends, with more common

and heavier consumption on weekends. Approximately 19%

of men and 3% of women reported drinking alcohol on the

weekdays. The prevalence of consumption more than

doubled on the weekends to 44% among men and 10%

among women. More than ®ve drinks per weekend was

reported by 20% of the men, but no women. The form of

alcohol consumed was exclusively beer, except for two

women who reported drinking hard liquor on weekends.

Men typically drank greater quantities of alcohol than

women.

Information on reproductive history and cancer screen-

ing practices showed the average age at ®rst pregnancy

was 19, the average number of pregnancies was ®ve (range:

0±19), and the average number of children was ®ve (range:

0±19). Eighty-nine percent of the women reported ever

having had a Papanicolaou smear. Thirty-eight percent of all

TABLE V. Working Conditions and HygieneMeasuresAmong Farmworkers inTheir Past Jobs and inTheir Present Jobs

No. Past jobsa No. Present job

Water in the fields
Cleanwater available for drinking 160 115 (71.9%) 123 120 (97.6%)
Had to drawwater from ditch/irrigation canal to drink 161 22 (13.7%) 121 5 (4.1%)
Had to drawwater from ditch/irrigation canal towash hands 161 37 (23.0%) 122 14 (11.5%)
Toilet available in or near fields that could be used easily 159 85 (53.5%) 123 114 (92.7%)

Handwashing
Washed hands before eating, drinking, or chewing gum 159 122 (76.7%) 122 105 (86.1%)
Washed hands before urinating/going to tbe bathroom 160 76 (47.5%) 118 75 (63.6%)
Washed hands before smoking or using chewing tobacco 109 10 (9.2%) 83 12 (14.5%)
Washed hands before entering living quarters 156 61 (39.1%) 116 60 (51.%)

Ate foods from fields
Ate foods from the fieldswhile working 159 64 (40.3%) 121 66 (54.5%)
Ate foods from the fieldswithout washing it 161 51 (31.6%) 120 43 (35.8%)

Number of days usually wore the same
work clothes before washing them All Men Women

1 117 (73.6%) 52 (65.0%) 65 (82.3%)
2 28 (17.6%) 18 (22.5%) 10 (12.7%)
3 11 (6.9%) 8 (10.0%) 3 (3.8%)
> 3 3 (1.9%) 2 (2.5%) 1 (1.3%)

a Responded `̀always'',`̀most of the time'',or `̀about half the time.''
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farmworker women and 68% of farmworker women over

age 49 years reported ever having had a mammogram.

DISCUSSION

Farmworkers' occupational histories are complex, with

many jobs and location changes, sometimes up to hundreds

of jobs over a lifetime. Accurate recall of these histories is

dif®cult. Some farmworkers repeat the same set of jobs and

migration patterns year after year, making their histories

easier to report, but, overall, reporting is challenging. Tradi-

tional epidemiologic methods of obtaining an occupational

history (i.e., asking for the ®rst job/task, the next job/task,

and repeating for the life span) are tedious and quickly lose

the interest and participation of farmworker subjects [Engel

et al, 2001b].

This paper describes a pilot project to develop and test

a questionnaire designed to elicit a long, detailed occupa-

tional history by recording life events on a calendar and

placing small pictures on the calendar to mark life events,

crops, farm tasks, and nonfarm jobs. Although on average

the questionnaire took over 1 h 30 min to complete, with

some subjects taking much longer, it was received favorably

by the farmworkers. The life events/icon method is well

suited for persons with long occupational histories,

particularly if they are semiliterate or illiterate.

There was variability in the work histories across the

subjects in this study. The farmworkers differed from each

other in the crops and tasks they performed over their

lifetimes. We were able to capture these differences with the

questionnaire, suggesting that it may be possible to identify

subgroups of farmworkers with different exposures and

different subsequent risk for disease. Our data indicate that

epidemiologic analyses need not be limited to the job title

`̀ farmworker,'' which would introduce misclassi®cation of

exposure [Hoar et al., 1980], but can be based on speci®c

crops, tasks, or even pesticides, as demonstrated by Ward

et al. (2001). Our results also provide guidance for future

studies on the number of jobs, crops, and tasks per person

that may be reported by farmworker populations. These data

can help investigators anticipate the type and number of

crop and task labels needed, the questionnaire length, and

other questionnaire features they will need to incorporate in

their studies.

We had no of®cial preexisting work records with which

to compare the reported work histories, so we could not

rigorously assess the validity of the self-reported histories

[Engel et al., 2001a]. There were several indications that the

information was of reasonable quality, however. Jobs and

tasks were described for 80% of the time period covered by

the occupational histories, which was much more time than

for histories collected with traditional methods [Engel et al.,

2001b]. Some of the data were similar to those collected

from farmworkers in other surveys, although other surveys

generally did not attempt to collect detailed lifetime his-

tories [Mentzer and Villalba, 1988; Mines et al., 1991;

Suarez, 1994; Zambrana et al., 1999]. For example, the most

common crops and tasks in the convenience sample in our

study were similar to those reported in the 1990 National

Agricultural Workers Survey (NAWS) [Mines et al., 1991].

The NAWS collected information on the number of years in

farmwork and detailed information on crops and tasks for

the past year only. The proportion of time farmworkers

spent in nonfarm jobs and the types of nonfarm jobs held

were similar in our project and in NAWS. In our survey, the

median number of years of farmwork was 11.3 years among

the men and 5.8 years among the women. The NAWS,

which was comprised of 71% men, reported an average of

10.1 years spent in farmwork [Mines et al., 1991]. The

proportion of farmworkers in this project who reported

working in a ®eld while, or soon after, someone was

spraying pesticides (48%) was similar to the proportion of

Washington State farmworkers reported to have worked in a

®eld within two days of its being treated with pesticides

(47%) and to the proportion exposed from spraying

accidents or drift (43%) [Mentzer and Villalba, 1988].

A survey in Arizona observed 43% of vegetable farm-

workers and 51% of fruit farmworkers had been exposed to

pesticides [Meister et al., 1988]. In the current survey, about

one-third claimed they had symptoms or health problems

related to pesticide exposure. In Arizona, 29% of the

farmworkers had skin problems and 17% had respiratory

problems which they attributed to pesticides [Meister et al.,

1988].

In 1978, 44.1% of Wisconsin farmworkers reported

having a toilet available in the ®eld. The proportion with

access to a toilet increased to 93.1% by 1989 [Slesinger and

Ofstead, 1993]. The 1990 NAWS reported that 88% had

access to a toilet [Mines et al., 1991]. In our project, 53.5%

of the farmworkers reported having a toilet available at jobs

in the past. In present jobs, 92.7% of the farmworkers

reported having a toilet available. The 1989 survey of

Wisconsin ®eld farmworkers also reported that 37.9% had

no place to wash their hands in the ®elds. The 1990 NAWS

reported that 24% of farmworkers had no access to water for

washing at work [Mines et al., 1991]. In our survey, 23% of

the farmworkers reported having to draw water from ditches

or irrigation canals to wash their hands in the ®elds half the

time or more in their past jobs.

The prevalence of lifestyle factors reported by the

farmworkers in this project are similar to those reported in

other surveys of farmworkers and other Hispanics. In this

study, 26.3% of the men and 10.0% of the women reported

being current smokers. A 1989 study of Latinos in San

Francisco reported 26% of the men and 8% of the women

were current smokers [Perez-Stable et al., 1994]. The

Hispanic Health and Nutrition Examination Survey reported

higher prevalence of current smokers among Mexican
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American men (44%) and women (24%) [Marks et al.,

1990] than among the farmworkers. Alcohol consumption

on weekends was reported by 43.8% of the men and 10.0%

of the women farmworkers, with more than ®ve drinks per

weekend reported by 20% of the men, but no women.

`̀ Binge drinking,'' de®ned as drinking more than ®ve drinks

on one occasion in the previous month, was reported by 33%

of Latino men and 11% of Latina women in the San

Francisco survey [Perez-Stable et al., 1994].

The history of a Pap smear was higher than that report-

ed for Mexican-Americans and Mexican women in America

in other surveys, perhaps because of the young age and

frequent childbearing experience of the farmworker women,

which leads to encounters with the medical care system and

a higher likelihood of having a Pap smear [Solis et al., 1990;

Elder et al., 1991; Suarez, 1994; Perez-Stable et al., 1994;

Zambrana et al., 1999]. Similarly, the young age of the

women may explain the lower prevalence of mammograms

overall in comparison to other studies of Mexican-American

women, particularly more acculturated women [Solis et al.,

1990; Elder et al., 1991; Perez-Stable et al., 1994; Zambrana

et al., 1999]. The prevalence of mammogram among farm-

worker women aged 50 years or older (68%) is lower than

that reported in some surveys of other Hispanic women

[Perez-Stable et al., 1994], but not all [Elder et al., 1991;

Suarez, 1994; Zambrana et al., 1999].

Recommendations

This pilot project revealed many aspects of the

questionnaire, interview experience, and coding that could

be improved for use in a full-scale epidemiologic study. For

example, there was general agreement that the calendar

should be larger with rows labeled on the side, not labeled

by letters strung across the boxes. The calendar's smallest

unit of time, a week, could probably be increased to two

weeks with little loss of information. For older subjects,

whose memory of distant events is of uncertain accuracy,

perhaps even longer blocks of time (e.g., months, seasons)

for early periods of their lives would be adequate. Long job

histories (e.g., 25 charts) were challenging to handle and

display simultaneously on the poster board. The icons,

which had to be peeled off a page and cut in half for use,

would be faster to use if printed individually or produced

like rolls of stamps. Some of the icons need to be changed

and some new ones created. For example, the Statue of

Liberty, denoting the ®rst entry to the U.S., had little

meaning to farmworkers and was replaced by a U.S. ¯ag.

Icons of various state maps were all one color, and should be

made of different colors. The bandana protective clothing

icon was not depicted the way bandanas were usually worn

by farmworkers, but appeared like an `̀ outlaw'' to the

subjects. Icons would be useful for additional crops

(e.g., strawberries), tasks (e.g., tying vines), and signi®cant

life events (e.g., First Communion and quinceanera celeb-

rations for girls' 15th birthday).

The interviewers also recommended wording changes

to improve the translation or the subjects' understanding of

the intent of questions. More standardized rules for re-

cording and coding multiple simultaneous tasks and patterns

that repeat in multiple years need to be developed. The

complex job histories pose data processing and analysis

dif®culties that can be solved with information gained in this

pilot.

CONCLUSIONS

This project pilot-tested a questionnaire that collected

lifetime occupational histories and information on other

known and suspected risk factors that might be related to

cancer among farmworkers. The project demonstrated that it

is feasible to collect detailed histories and other risk factor

data from farmworkers, documented the complexity of work

histories encountered among farmworkers, and yielded re-

commendations for re®ning the questionnaire, as well as

interesting data on demographic characteristics, occupa-

tional histories, work practices, hygiene, and lifestyle

factors, that will facilitate epidemiologic research on

farmworkers.
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