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Over 10% of Asian Americans are of Viet-
namese descent, and the Vietnamese American
population now exceeds 1250000.1 The ma-
jority of Vietnamese Americans came to the
United States as refugees or immigrants over the
last 3 decades.2 Cancer registry data show that in
the United States, the incidence rate of cervical
cancer among Vietnamese women is over twice
that among non-Hispanic White women (16.8 vs
8.1 per 100000).3 Further, the President’s Ad-
visory Commission on Asian Americans recently
identified cervical cancer among Vietnamese
women as one of the most important health
disparities experienced by Asian American pop-
ulations.4

According to American Cancer Society
guidelines, women should be screened for
cervical cancer every 1 to 3 years, depending
on their risk factors for disease and previous
screening history.5 Additionally, national cervi-
cal cancer screening goals for the year 2010
specify that at least 97% of women should have
received a Papanicolaou (Pap) test on at least 1
occasion, and 90% of women should have
received a Pap test within the previous 3 years.6

However, California survey data for 2003 in-
dicated that only 70% of Vietnamese women
aged18 years and older had received Pap testing
in the previous 3 years, compared with 84%
of White, 87% of Black, and 85% of Hispanic
women.7

Lay health workers are community mem-
bers who are not certified health care pro-
fessionals, but have been trained to promote
health or provide health care services within
their community. The Cochrane Database for
Systematic Reviews recently concluded that
interventions based on lay health workers
represent a promising approach to disease
prevention, and recommended further re-
search on the effectiveness of approaches using
lay health workers for different health topics
and demographic population subgroups.8 We
have previously described our development of

a cervical cancer control intervention for Viet-
namese American women that used lay health
workers.9 In this report, we provide findings
from our randomized controlled trial to evaluate
the effectiveness of the lay health worker–based
intervention in improving levels of Pap test
receipt among Vietnamese immigrants in
Washington State.

METHODS

The study design is summarized in Figure 1.
Trial participants were women who partici-
pated in a community-based survey conducted
in metropolitan Seattle, Washington, over
a 12-month period during 2006 and 2007.
Women were eligible for participation in our
community-based survey if they were of Viet-
namese descent, aged 20 to 79 years, and able
to speak Vietnamese or English. The survey
was conducted face-to-face in women’s homes.
Respondents provided information about their

Pap test history and demographic characteris-
tics. A total of1532 women completed surveys,
and the survey response rate was 72%. Our
sampling and survey methods have been de-
scribed in detail elsewhere.10,11

Community-based survey respondents were
eligible for the trial if they had a uterus and
did not adhere to guidelines for interval Pap
testing. Because regular Pap testing is no longer
recommended for women aged 70 to 79
years who have a history of previous testing,
survey respondents in this age group were
eligible only if they had never been screened.
Women aged 20 to 69 years were eligible if
they had not been screened for cervical cancer
in the previous 3 years.5

Eligible women were randomized into the
trial 6 months after they participated in the
community-based survey. Immediately after
randomization, individuals in the experimental
group received a cervical cancer control in-
tervention using lay health workers (which
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included the use of audiovisual and print
educational materials); control group partici-
pants received a mailing of physical activity
print materials (pamphlet and fact sheet), as
well as a pedometer with instructions for use.

Our primary trial outcome was completion
of Pap testing within 6 months of randomiza-
tion. Outcome ascertainment was based on
responses to a follow-up survey. We also
attempted to use medical records to verify self-
reports of Pap testing in the interval between
randomization and completion of the follow-up
survey.

All study materials were translated into
Vietnamese by standard methods.12 All project
personnel who had direct contact with partici-
pants (survey interviewers and lay health

workers) were bicultural, bilingual Vietnamese
American women.

Consent Procedures

Participants provided written consent for the
community-based survey, trial follow-up sur-
vey, and release of medical records, as well as
verbal consent for the lay health worker–based
intervention. During the community-based
survey consent process, women were explicitly
told that they might be offered health educa-
tion in the future (if they participated in the
community-based survey).

Randomization

We randomized 234 women into the trial.
Our random assignment was performed

separately for the women who had never
received a Pap test (n=106) and the women
who had received at least1Pap test but had not
been screened recently (n=128). A project
coordinator assigned women to the experi-
mental or control group by using computer-
generated randomization lists. The randomi-
zation order was based on date of completion
of the community-based survey.

Educational Materials

We used findings from an earlier qualita-
tive study to develop culturally and linguis-
tically appropriate materials for use in the
cervical cancer control intervention using lay
health workers. Our material development
has been described in detail elsewhere.9 Pro-
ject materials included a Vietnamese-language
DVD (with English subtitles) and a pamphlet
(with both Vietnamese and English text). These
materials provided basic information about
cervical cancer and the Pap test (within the
context of Vietnamese traditional beliefs
about women’s health) and emphasized the
importance of Pap testing for all women (in-
cluding those who are asymptomatic, not cur-
rently sexually active, or postmenopausal). Sev-
eral visual aids were also developed by the
project: a graph showing cervical cancer inci-
dence rates by race/ethnicity, a gynecologic
anatomy diagram, and a figure showing how
cervical cancer progresses.

Lay Health Workers

Two lay health workers were selected, both
of them fluently bilingual ethnic Vietnamese
women who had grown up in Vietnam and
were conversant with Vietnamese culture.
These women were married with children,
which would help traditional Vietnamese par-
ticipants feel comfortable and confident about
discussing reproductive concerns with them.
Neither of the lay health workers was a certi-
fied health professional. The lay health workers
were trained to act as role models, give social
support, and provide tailored responses to each
woman’s individual barriers to Pap testing (e.g.,
believing that Pap testing is unnecessary for
asymptomatic women).9

Lay Health Worker–Based Intervention

Lay health workers made up to 11 at-
tempts to complete a home visit with each

FIGURE 1—Overview of a cervical cancer control intervention using lay health workers:

Vietnamese American women, Seattle, WA, 2006–2007.
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experimental group participant. Women who
refused a home visit were offered the educa-
tional materials (DVD and pamphlet). If a lay
health worker was unable to contact a partici-
pant, the educational materials were mailed to
her home. During home visits, lay health
workers systematically asked participants if
they could watch the DVD together, offered
participants a copy of the DVD and pamphlet,
and showed participants the visual aids. Finally,
the lay health workers attempted to complete
follow-up telephone calls with participants 1
month after completed home visits to offer
further assistance, as necessary.

Follow-Up Survey

To trace individuals who had recently
moved, we used contact information for
friends or relatives (provided at the time of
the baseline survey) and the national change-
of-address system. Interviewers made up to
11 follow-up attempts to contact (including
weekday, weekend, and evening attempts).
All follow-up interviews were conducted
face-to-face in participants’ homes. Respon-
dents received a small financial incentive for
completing the follow-up survey. Each re-
spondent to the follow-up survey was asked
whether she had ever had a Pap test and, if so,
when she was last screened. Other questions
assessed exposure to the Pap testing educa-
tional materials. Interviewers in the follow-up
survey were unaware of each participant’s
trial randomization assignment.

Medical Record Reviews

Respondents to the follow-up survey who
reported that they had received Pap testing in
the 6-month interval since their random as-
signment were asked to provide information
about the date of testing, as well as the name
and location of the clinic or doctor’s office
where testing was performed. Each of these
participants was also asked to sign a medical
release form giving project staff permission to
request medical record verification of her self-
reported Pap test. A copy of the Pap test result
was then requested (from the relevant clinic
or doctor’s office) via a form that provided the
participant’s name, age, and self-reported date
of testing. The project staff contacted each
health care facility up to 3 times (twice by mail
and once by telephone).

Process Evaluation

Process data were collected to document the
implementation and content of our cervical
cancer control intervention. Specifically, lay
health workers routinely completed forms
addressing the outcome of home visit attempts
(e.g., agreed to participate in a home visit,
refused a home visit but accepted the educa-
tional materials, or refused a home visit and the
health education materials). Lay health workers
also documented use of the project DVD,
pamphlet, and visual aids, as well as follow-up
telephone calls. A home visit was considered
complete if the lay health worker was able to
complete a discussion about Pap testing at
a woman’s home.

Statistical Analysis

Our primary outcome analysis included all
randomized individuals and assumed that
participants without follow-up data were not
screened after randomization. We also con-
ducted a secondary outcome analysis that
included only randomly assigned women
with follow-up data. Experimental group
women who did not receive the cervical
cancer control intervention were included in
study analyses. Our outcome evaluation was
conducted with follow-up survey data and
then repeated with medical records data. We
conducted stratified analyses and examined
intervention effects among women who had
ever received a Pap test (prior to randomi-
zation) and women who had never received
a Pap test (as well as among the study group
as a whole). The Fisher exact test was used to
evaluate statistical significance with respect
to differences in proportions between the
arms. Unconditional logistic regression was
also performed to adjust the intervention
effect for demographic variables.

RESULTS

Our follow-up survey response is detailed in
Figure 1. Eighty-four (71%) of the 118 women
who were randomized to the experimental arm
and 90 (78%) of the 116 women who were
randomized to the control arm completed
follow-up surveys. The proportions of women
in the experimental and control groups who
provided follow-up data were not significantly
different.

Study Group Characteristics

Only 1 of the trial participants who com-
pleted a follow-up survey (randomized to the
experimental arm) was born in the United
States. The baseline characteristics of all
women assigned to the experimental and con-
trol arms are given in Table 1. Our 2 trial
groups were equivalent with respect to de-
mographic characteristics.

Medical Records Verification

Twenty-eight participants in the experi-
mental group and 16 in the control group
reported that they had received a Pap test in
the 6-month interval between randomization
and follow-up. We were able to request
medical records for 25 of the 28 experi-
mental group participants and all 16 of the
control group participants. (The 3 other
participants refused to sign a medical records
release or provided insufficient information
about the clinic where Pap testing was per-
formed.) All of the health care facilities
responded to our requests for information
about cervical cancer screening. Medical re-
cords verified self-reported Pap testing for
18 (64%) of the 28 experimental group
women and 8 (50%) of the 16 control group
women who self-reported Pap testing.

Outcome Analyses

Table 2 provides findings from our primary
outcome analyses (all randomized women), as
well as our secondary outcome analyses (all
women with follow-up data). Among all ran-
domized women, 24% of the experimental
group reported Pap testing after randomiza-
tion, compared with 14% of the control group
(P=.07). Medical records verified Pap test re-
ceipt for 15% of the 118 experimental group
participants and 7% of the 116 control group
participants (P=.06). Our stratified analyses
documented an intervention effect for women
who had received at least1Pap test during their
lifetime (but had not received a Pap test in the
3 years prior to randomization). Among women
who had never been screened for cervical
cancer at baseline, there were no significant
differences in Pap testing completion rates be-
tween the experimental and control groups.
Findings from the unadjusted analyses were
unchanged in logistic regression analyses (with
adjustment for demographic characteristics).
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Process Measures

Lay health workers were able to complete
home visits with 75% of the women ran-
domized to our experimental arm (Figure 1).
The remaining women refused a home visit
but accepted the educational materials (5%),
could not be contacted after 11 attempts and
received the educational materials by mail
(5%), refused a home visit and the educational
materials (9%), or had moved and could
not be traced (5%). Twenty-five of the 28
experimental group women who reported
a Pap test at follow-up had completed a home
visit with a lay health worker (1 woman had
received the educational materials by mail
and 2 had refused the home visit and educa-
tional materials).

Project personnel reported watching the
DVD with 80% of the 89 home-visit partici-
pants. Our 3 visual aids were shown during
94% of home visits, and the DVD and pam-
phlet were both provided at the end of all visits
by lay health workers. Follow-up telephone
calls were successfully completed with 84% of
the home-visit participants. Three quarters
(75%) of the 84 experimental-arm women with

follow-up data reported that they had watched
the DVD and 55% reported that they had read
the pamphlet.

DISCUSSION

Our findings indicate that lay health
worker–based interventions for Vietnamese
American women are acceptable to the com-
munity, are feasible to implement, and can
increase levels of Pap testing use among
women who have previously been screened
for cervical cancer (but are nonadherent with
guidelines for interval screening). Specifically,
84% of the 106 women that our lay health
workers were able to contact completed
a home visit. Additionally, we demonstrated
an intervention effect among previously
screened women by using a conservative ap-
proach that assumed that all women without
follow-up data were unscreened, as well as
that failure to retrieve a medical record of Pap
testing always meant that the woman was
truly unscreened.

A previous California study13 randomized
Vietnamese American women to lay health

worker–conducted group education plus me-
dia-based education (combined intervention)
or to media-based education alone (media-
only intervention). Women provided infor-
mation about their Pap testing history 4
months after randomization. The combined
intervention was more effective than the
media-only intervention in increasing the rate
of previous Pap testing receipt (from 66% to
82% vs 70% to 76%; P< .001). Among those
who had never been screened, significantly
more women in the combined intervention
group (46%) than in the media-only group
(27%) obtained Pap tests (P< .001).13 It is
possible that the California intervention for pre-
viously unscreened women was more effective
than our intervention because of differences
in the intervention intensity or components.
Specifically, the California intervention included
2 face-to-face educational sessions with lay
health workers (rather than 1 face-to-face edu-
cational session) and use of a flipchart (rather
than a DVD).

In our study, 33% of experimental group
women with follow-up data and 18% of
control group women with follow-up data
reported Pap testing (P= .02). Previous studies
have evaluated lay health worker–based in-
terventions for women among other racial/
ethnic minority groups who are nonadherent
to Pap testing guidelines, with similar results.
Another Washington State study focused on
Chinese American women. Six months after
randomization, 37% of the experimental
group and 22% of the control group reported
Pap testing (P=.07).14 A Texas study focused
on low-income Hispanic women. Interviews
with the women 6 months after the interven-
tion revealed that Pap testing completion was
significantly higher among the experimental
group (40%) than among the control group
(24%).15

Our study’s strengths included a randomized
controlled design, as well as use of both self-
report and medical records data for endpoint
ascertainment. Several studies have found that
the accuracy of screening test self-reports
among Asian American women is relatively
low, compared with the accuracy among non-
Hispanic White women.16,17 For example, one
study was able to verify self-reports of Pap testing
for 85% of non-Hispanic White women but for
only 68% of Chinese women and 67% of

TABLE 1—Baseline Characteristics of Vietnamese American Women Randomized to

Experimental and Control Arms of a Cervical Cancer Control Intervention Using Lay Health

Workers: Seattle, WA, 2006–2007

Characteristic Experimental Group (n = 118), No. (%) Control Group (n = 116), No. (%) P

Age, y .51

< 50 56 (47) 49 (43)

‡ 50 62 (53) 65 (57)

Education, y .69

< 12 64 (54) 59 (51)

‡ 12 54 (46) 57 (49)

Marital status .49

Currently married 77 (65) 81 (70)

Not currently married 41 (32) 35 (30)

Years in United States .13

< 15 83 (70) 70 (61)

‡ 15 35 (30) 45 (39)

English proficiency .6

Does not speak well or at all 50 (42) 54 (47)

Speaks well or fluently 68 (58) 62 (53)

Pap testing history .9

Ever screened 64 (54) 64 (55)

Never screened 54 (46) 52 (45)

Note. Pap test = Papanicolaou test. Numbers may not total to the full sample because of missing data.
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Filipina women.16 We were able to request
medical records for 41 (93%) of the 44 women
who reported Pap testing following randomi-
zation, and were able to verify Pap testing for
24 (59%) of these 41 women. Asian naming
systems may result in misfiling of test results
and difficulty finding medical records. It is
therefore possible that at least some of the
women whose self-reported recent Pap testing
could not be verified had in fact received
a recent Pap test.

Our study had several limitations that
should be recognized. First, we recruited in-
dividuals living in one geographic area of the
United States, and the results may not be
applicable to all Vietnamese American
women. Second, only individuals who agreed
to complete a baseline survey were eligible for
participation in the trial, and survey re-
sponders may be more receptive to health
education programs than survey nonre-
sponders. Third, although we requested the
medical records of all individuals who

reported Pap testing since randomization, we
made no attempt to verify the accuracy of
self-reports among women who reported that
they had not been tested. It is possible that
some of these individuals received a Pap test,
without their knowledge, during a gyneco-
logic examination for a health problem. Fi-
nally, our follow-up interval was only 6
months, and some trial participants may have
received Pap testing after their follow-up
survey.

Our results add to the evidence concerning
the effectiveness of approaches using lay health
workers to control cervical cancer among
Vietnamese and other Asian immigrant com-
munities.13,14,18 Future research should evaluate
the effectiveness of lay health education for other
racial/ethnic minorities and groups with limited
English proficiency, as well as other screening
modalities (e.g., fecal occult blood testing and
colonoscopy). It will also be important for re-
searchers to conduct dissemination studies fo-
cusing on the adaptation and implementation of

cervical cancer control interventions using lay
health workers in community health centers
and other community-based organization
settings.15
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