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Abstract

Background—Vietnamese-American women underutilize breast cancer screening.

Design—An RCT was conducted comparing the effect of lay health workers (LHWs) and media 

education (ME) to ME alone on breast cancer screening among these women.

Setting/participants—Conducted in California from 2004 to 2007, the study included 1100 

Vietnamese-American women aged ≥40 years who were recruited through LHW social networks. 

Data were analyzed from 2007 to 2009.

Intervention—Both groups received targeted ME. The intervention group received two LHW 

educational sessions and two telephone calls.

Main outcome measures—Change in self-reported receipt of mammography ever, 

mammography within 2 years, clinical breast examination (CBE) ever, or CBE within 2 years.

Results—The LHW+ME group increased receipt of mammography ever and mammography in 

the past 2 years (84.1% to 91.6% and 64.7% to 82.1%, p<0.001) while the ME group did not. Both 

ME (73.1% to 79.0%, p<0.001) and LHW+ME (68.1% to 85.5%, p<0.001) groups increased 

receipt of CBE ever, but the LHW+ME group had a significantly greater increase. The results 

were similar for CBE within 2 years. In multivariate analyses, LHW+ME was significantly more 

effective than ME for all four outcomes, with ORs of 3.62 (95% CI=1.35, 9.76) for mammography 

ever; 3.14 (95% CI=1.98, 5.01) for mammography within 2 years; 2.94 (95% CI=1.63, 5.30) for 

CBE ever; and 3.04 (95% CI=2.11, 4.37) for CBE within 2 years.

Conclusions—Increased breast cancer screening by LHWs among Vietnamese-American 

women. Future research should focus on how LHWs work and whether LHW outreach can be 

disseminated to other ethnic groups.
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Background

Vietnamese Americans constitute the second fastest growing Asian group in the U.S.1 

Approximately two thirds are foreign-born.2–5 Limited English proficiency, health beliefs, 

lack of health knowledge, lack of healthcare access, and difficulties in physician–patient 

communication are important barriers faced by this population.4

Breast cancer incidence is rising among Vietnamese American women, for whom it is the 

most commonly diagnosed cancer and the third-leading cause of cancer death (following 

lung and liver cancer).6,7 These women have breast cancer diagnosed at more advanced 

stages and experience greater consequent mortality than non-Hispanic white women.8,9 

These disparities are in part attributable to lower rates of cancer screening. In California, 

69% of eligible Vietnamese women reported having a mammogram in the past 2 years in 

2001, and 86% reported ever having had one (versus 93% of non-Hispanic whites) in 

2003.10,11 More recent unpublished data from California show that, in 2005, 87% of 

Vietnamese women had ever had a mammogram and 73% had had one in the past 2 years 

(chis.ucla.edu).

One strategy to increase healthy behaviors has been to train lay health workers (LHWs) to 

promote health.12–16 LHWs are people who live in the community, who are selected by and 

accountable to it, and who work after receiving training.17,18 LHWs have natural cultural 

and linguistic competence, can be trained quickly to address a health issue, and, in a 

sustainable model, provide a pool of culturally competent educators who can be retrained to 

address a different issue.

Few rigorous studies have demonstrated the effectiveness of LHW outreach (LHWO). A 

review of 43 studies conducted worldwide concluded that LHWO was effective for 

management of respiratory infections and malaria, and promotion of immunizations and 

breast cancer screening.19 Two U.S. reviews concluded that LHWO was effective in 

increasing knowledge and improving access, but that many studies had design flaws and that 

huge gaps remained in understanding how LHWO worked.17,20 Because LHWO requires 

major resource investments, more empirical evidence of its effectiveness is needed.21 Other 

research questions include which individuals may most benefit from it, whether it is more 

effective than other interventions, and whether there is an additive effect when it is 

combined with other interventions.

Previously, this investigator group has shown that a media-led education campaign led to an 

increase in knowledge about clinical breast examinations (CBEs) and planning to have 

CBEs and mammograms, although not in being up-to-date for either test, among 

Vietnamese-American women.22 More recently, this group showed that media-led education 

along with other community mobilization strategies increased receipt of Pap tests among 

these women5,23 and that LHWO, when combined with media education, had an additive 

effect on Pap testing compared to media education alone.24–26
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Methods

This RCT was designed to (1) evaluate the effectiveness of an LHWO plus media education 

(LHWO+ME) strategy compared to the ME strategy alone to promote breast cancer 

screening with CBE and mammography among Vietnamese-American women; (2) 

determine if the interventions were more effective for screening test receipt ever or within 2 

years; and (3) assess if knowledge mediated LHWO effectiveness. The University of 

California, San Francisco (UCSF), IRB approved the research protocol.

Researchers at UCSF and Vietnamese-American community members formed a coalition to 

address cancer in 1999.23 The coalition partnered with five community-based organizations 

(CBOs) based in Santa Clara County CA, to conduct LHWO. The five CBOs carried out 

their work in a staggered fashion from September 2004 to March 2007, with each CBO 

conducting activities for 11 months. Each CBO hired a Vietnamese LHWO coordinator, 

who in turn recruited ten Vietnamese women to become LHWs (total=50 LHWs). Each 

LHW received $1500 for her work. Researchers trained LHWO coordinators and LHWs in 

approaches to and procedures for LHWO in two 4.5-hour sessions. Each LHW received a 

Vietnamese-language flip chart and booklet to explain breast cancer causes and screening by 

CBE and mammography and a training manual with answers to frequently asked questions.

Eligibility Criteria and Randomization

Researchers trained LHWs on how to recruit participants via lecture, role-play, and group 

discussions. Each LHW then recruited 22 women from their social networks. Eligibility 

criteria for participants included Vietnamese ethnicity, female gender, age ≥40 years, and 

residence in the county. LHWs contacted face-to-face or by telephone women in their social 

network (e.g., relatives, neighbors, coworkers, members of the same churches or temples) 

and asked them to participate in a research project promoting breast cancer screening. 

LHWs were taught not to coerce participants but could recruit them in Vietnamese or 

English. LHWs did not enroll participants but submitted names of those interested to the 

research team. Researchers randomized each LHW’s participants into the two groups 

(LHWO+ME or ME) using a random drawing of names in which the first name was 

assigned to one group, the second to the other, and so on. Occasionally, women were 

recruited from the same households and, because of the likelihood of contamination, 

received the same randomization assignment. After randomization, a researcher called each 

participant to enroll her and administered the baseline survey. All participants received a 

$30 incentive.

The LHWO+ME Group

The LHWs organized two small group outreach sessions lasting about 90 minutes for three 

to ten women at CBO offices or the LHW’s or a participant’s home. At the first session, 

LHWs gave a 15- to 20-minute presentation about breast cancer, CBE, and mammography 

and then led a question-and-answer session. LHWs used the flip chart and booklet as the 

basis for factual information and for motivation, but led the sessions using the approach they 

felt would be most effective.26 Some LHWs focused on fear-based messaging (e.g., stories 

about women diagnosed late who died, leaving their children behind) while others promoted 
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benefits of screening (e.g., women diagnosed early requiring less intensive therapy). Within 

1–2 months, the LHWs contacted participants to explain how to access screening and help 

with scheduling appointments. The second session occurred ~2 months later, when the LHW 

answered participants’ questions and re-emphasized the benefits of screening. One month 

later, LHWs called participants to follow up and remind them about the post-intervention 

survey.

The ME Group

Both the LHWO and the ME group were exposed to a background community-wide breast 

cancer ME campaign, which began concurrently with LHWO. The campaign focused on 

increasing awareness of breast cancer, addressing its cultural stigma, teaching its curability 

when detected early, shaping attitudes about screening tests, and encouraging women to 

obtain them. There were six Vietnamese-language TV and radio advertisements, 13 

newspaper advertisements, and six newspaper articles. In the advertisements, Vietnamese 

doctors advised patients to obtain screening, Vietnamese women asked their doctors for 

screening, and Vietnamese breast cancer survivors provided testimonials. The campaign also 

publicized a navigator service and the availability of screening through the federally funded 

Breast and Cervical Cancer Control Program. Each TV advertisement was shown on two 

channels with 34 spots monthly; each radio advertisement was broadcast on four stations 

with 112 spots monthly. Newspaper advertisements were printed in six newspapers or 

magazines with 72 printed ads monthly. The campaign created and distributed 45,000 

bilingual breast cancer–screening booklets, 8500 silk roses with screening reminder cards, 

and 7500 reminder calendars. Research staff and community representatives (who were not 

LHWs) distributed these items directly to community members at flea markets, cultural 

events, and community forums, or to staff at physicians’ offices, CBOs, temples, pagodas, 

and churches for distribution over time.

After the post-intervention survey, ME group participants received a single group education 

session from their LHWs (delayed intervention).

Data Collection

By telephone, a researcher administered a pre-intervention survey to all participants 1 month 

before the first LHWO session and a post-intervention survey approximately 2 months after 

the second session. Survey items (yes–no and multiple-choice questions) were developed, 

pretested, and revised in Vietnamese and English.

Variables

Demographic measures included age, educational attainment, years in the U.S., marital 

status, health insurance status, English fluency, and family history of breast cancer. Breast 

cancer and screening knowledge were measured using ten items based on the information 

delivered in the LHW sessions and ME campaign. Participants were asked at what age 

women should start mammograms, CBEs, or breast self-examinations and if fatty diet, 

menopause, heredity, hormone replacement, breastfeeding, lack of physical activity, and 

God’s will were each a potential cause of breast cancer. Responses to each of the ten 

variables were re-coded as correct versus others (incorrect or missing). Responses were then 
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combined into a knowledge scale ranging from 0 to 10 (with 10=most knowledgeable). The 

Cronbach’s alpha coefficient for the knowledge scale was 0.66.

Four items were used to assess the amount of exposure to the ME campaign. The 

participants were asked if, in the past 6 months, they had seen or heard a Vietnamese-

language TV, newspaper, or radio advertisement about breast cancer or seen or heard about 

a toll-free telephone number to obtain low-cost breast screening. Responses were combined 

into an exposure score ranging from 0 to 4 (with 4=exposed to all).

Outcome Variables

Outcome measures included ever having heard of breast cancer, having heard of a 

mammogram, ever having had a mammogram, having had a mammogram within the past 2 

years, and planning on obtaining a mammogram within the next 12 months. Similar 

outcomes were collected for CBE.

Sample Size Calculations

Calculations were performed to determine the sample size needed to find an intervention 

effect on the primary outcome of having had a mammogram within the past 2 years. Based 

on a community-wide survey conducted in 2003, the baseline rate was estimated at 75% in 

both the LHWO+ME and ME-only groups. To detect a 15% intervention group effect size, a 

5% comparison effect size, and a net effect size of 10% at post-intervention, the required 

sample size was 495 in each arm (α = 0.05 and β = 0.20).

Analyses

Analyses were conducted from 2007 to 2009 on data from all five CBOs combined. 

Descriptive statistics, including means, percentages, and 95% CIs, were computed for each 

independent and outcome variable by group assignment. Initial analyses used McNemar’s 

chi-square tests and Student’s paired t test to examine pairwise differences between pre- and 

post-intervention data within the two groups. Chi-square tests, Fisher’s exact test, and 

Student’s t tests were used to explore differences between the groups at the pre- and post-

intervention periods. A linear model was used for each of the items of interest to test for any 

differences in the change from pre- to post-intervention between the two groups.

The major hypotheses of intervention effects on post-intervention screening were assessed 

using logistic regression analysis for binary outcomes. Multivariate models (Model 1) were 

constructed for the outcomes of ever had a mammogram, had a mammogram in the past 2 

years, ever had a CBE, and had a CBE in the past 2 years. In these models, control variables 

included LHWO agency/CBO, age, English-language proficiency, years in the U.S., 

education, employment, marital status, family history of breast cancer, and health insurance. 

Significant differences in baseline screening between the intervention and the comparison 

groups were accounted for by including baseline screening status as a covariate in Model 1. 

Adjustment was made for household clusters, because 54 of the 1031 households had two or 

three participants. To assess the effect of knowledge and media exposure, a second set of 

models (Model 2) was constructed, with changes in knowledge and media exposure added to 
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the variables in Model 1. Max re-scaled R2 was used as a measure of goodness of fit. Data 

were analyzed with SAS version 9.1 and values were considered significant at p=0.05.

Results

The 50 LHWs ranged in age from 22 to 67 (mean=48) years. They included housewives, 

students, and other members of the community. Each LHW recruited 22 participants into the 

study, yielding a total of 1100. All ME (n=550) and LHWO+ME (n=550) participants 

completed pre-intervention surveys; almost all (546 ME and 543 LHWO+ME) completed 

post-intervention surveys (Figure 1). There were no significant differences in measured 

sociodemographic characteristics between the two groups at baseline (Table 1).

Knowledge About Breast Cancer

Table 2 shows the changes in knowledge in the ME and LHWO+ME groups from pre- to 

post-intervention. At pre-intervention, both groups had similar levels of knowledge for each 

of ten items and in the overall knowledge score (4.28 vs 4.34, p=0.63). At post-intervention, 

the ME group showed significantly increased knowledge in only one item, heredity as a 

cause of breast cancer. In the LHWO+ME group, there were significant increases in seven 

items, a significant decrease in one item, and no change in two items. Participants in the 

LHWO+ME group showed a net increase in knowledge score while those in the ME group 

showed a net decrease in knowledge score (+2.39 vs −2.32, p<0.001).

Breast Cancer–Screening Outcomes

Table 3 shows self-reported breast screening outcomes at pre- and post-intervention.

Awareness of breast cancer was high at pre-intervention. At post-intervention, the LHWO

+ME group significantly increased awareness (88.5% to 99.6%, p<0.001) while the ME 

group did not (86.6% to 89.1%, p=0.18), with the change in the LHWO+ME group being 

greater than that in the ME group (11.1% vs 2.5%, p<0.01).

Mammography outcomes—The LHWO+ME group had a larger increase in awareness 

of mammography than the ME group (5.8% vs 1.8%, p<0.05). For mammogram receipt, the 

LHWO+ME group had a lower baseline rate than the ME group for ever having had a 

mammogram (84.1% vs 89.6%, p<0.05) and having had one within the past 2 years (64.7% 

vs 74.0%, p<0.05). At post-intervention, the ME group had a nonsignificant increase in ever 

having a mammogram (89.6% to 91.8%, p=0.05) while the LHWO+ME group had a 

significant increase (84.1% to 91.6%, p<0.001). The intervention effect size was 

significantly greater than the comparison effect size (7.5% vs 2.2%, p<0.001). For 

mammogram within the past 2 years, the ME group had a nonsignificant increase (74.0% to 

75.6%, p=0.37), but the LHWO+ME group had a significant increase (64.7% to 82.1%, 

p<0.001). The intervention effect size was significantly greater than the comparison effect 

size (16.2% vs 2.4%, p<0.001). Similar findings were found for ever having thought about 

obtaining a mammogram and for planning to obtain a mammogram in the next 12 months.

Clinical breast examination outcomes—Awareness of CBE increased significantly in 

both the ME group (76.4% to 86.1%, p<0.001) and the LHWO+ME group (77.5% to 99.4%, 
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p<0.001). Both groups had a similar baseline rate for ever having had CBE, but the LHWO

+ME group had a lower rate for having had CBE in the past 2 years (48.7% vs 54.7%, 

p<0.05). The rate for ever having had CBE increased in both the ME (73.1% to 79.0%, 

p<0.001) and LHWO+ME groups (68.1% to 85.5%, p<0.001), with the LHWO+ME group 

having a significantly greater increase (17.1% vs 5.9%, p<0.01). Similarly, receipt of a CBE 

within the past 2 years increased in both the ME group (54.7% to 59.0%, p<0.05) and the 

LHWO+ME group (48.7% to 71.6%, p<0.001), with the LHWO+ME group having a 

significantly greater increase (23.1% vs 4.2%, p<0.001). At post-intervention, the LHWO

+ME group were also more likely than the ME group to have thought about obtaining a CBE 

and to be planning to obtain a CBE in the next 12 months.

Table 4 shows the multivariate results for mammography screening outcomes. In Model 1, 

after controlling for LHW agency, baseline mammogram receipt status, age, English 

proficiency, years in the U.S., education, employment, marital status, family history of 

breast cancer, household clusters, and health insurance, the OR for ever having had a 

mammogram was 3.62 (95% CI = 1.35, 9.76) in the LHWO+ME compared to the ME 

group. In Model 2, which added knowledge scale and media exposure score to Model 1, the 

OR for ever having had mammography in the LHWO+ME versus ME group was 4.13 (95% 

CI=1.36, 12.56). For mammography within the past 2 years, the OR was 3.14 (95% 

CI=1.98, 5.01) for the LHWO+ME versus ME group in Model 1 and 3.21 (95% CI=1.92, 

5.36) in Model 2.

Table 5 shows the multivariate results for CBE outcomes. The LHWO+ME intervention OR 

for ever having had a CBE was 2.94 (95% CI=1.63, 5.30) and for having had a CBE within 

the past 2 years was 3.04 (95% CI=2.11, 4.37) in Model 1. When knowledge scale and 

media exposure score were added in Model 2, the intervention ORs remained significant for 

ever having had CBE (OR 2.63; 95% CI = 1.34, 5.16) and had a CBE in the past 2 years 

(OR 2.67; 95% CI = 1.78, 4.02).

Discussion

In this RCT of LHWO delivered against a background of a media campaign among 

Vietnamese American women aged ≥40 years, the LHWO+ME intervention was 

significantly more effective than ME alone in improving knowledge of breast cancer, receipt 

ever of mammography and CBE, receipt within the past 2 years of mammography and CBE, 

and intention to obtain mammography and CBE within the next 12 months. The ethnic 

media campaign did not increase knowledge of breast cancer or receipt of mammography in 

the comparison ME cohort, although receipt ever of CBE and receipt of CBE within the past 

2 years did have small and significant increases. The multivariate analyses showed that the 

LHWO+ME was more effective than the ME intervention for ever having had and recent 

receipt of mammograms and CBEs, with ORs in the 2–3 range.

Intervention effect sizes were about 7% and 17% for ever having had, and 16% and 23% for 

having had within the past 2 years, mammography and CBE, respectively. In comparison, 

Sung et al.27 found that LHWO increased mammography receipt by 10%–12% among 

African American women and Navarro et al.15 reported an increase in mammography 
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receipt within the past year of 21% among Latina women, although neither study found a 

significant effect for CBE. Taken together, these findings support the idea that LHWO is an 

effective tool to promote breast cancer screening among ethnic-minority women.

One question was whether LHWO was more effective among women who have never had a 

screening test, who are often thought to be the most difficult to reach, or among women who 

have had screening. The LHWO effect size on receipt ever was variable, with 7.5% for 

mammogram and 17.1% for CBE, while the effect size on recent receipt was 16.2% and 

23.1%, respectively. The intervention OR for ever and recent receipt for each test was 

similar. The small effect size for receipt ever of mammogram may be due to a ceiling effect, 

because in this study more than 84% had ever had a mammogram at baseline. These 

findings suggest, but do not establish conclusively, that LHWO is effective for receipt ever 

and recent receipt of CBE and possibly for mammograms.

The underlying mechanisms through which LHWs promote healthy behaviors remain poorly 

defined.28 It has been stated that LHWs provide emotional, instrumental, informative, and 

appraisal support.12,14,28–30 In this study, LHWO was very effective in the informative 

function by increasing knowledge about breast cancer and screening recommendations. 

However, the effectiveness of LHWO on screening receipt was not mediated by knowledge 

change, because knowledge change was not independently associated with test receipt and 

the effect on the intervention ORs when knowledge was added to the model (Model 2) was 

mixed. This is similar to the findings from a previous cervical-screening LHWO study.25 It 

is possible that LHWO is effective because the LHWs share a common cultural background 

and a social relationship with group participants, have frequent contacts with the 

participants, and serve as behavioral role models, but these possibilities remain questions for 

future studies. In particular, the role of social networks on the effectiveness of LHWO is a 

promising area for further research.

Because this LHWO study is the second one that this group conducted with the same 

LHWO agencies, many of the problems encountered in the prior study were minimized. The 

process was more efficient, as shown by the fact that the same number of agencies, LHWs, 

and participants completed the study in 3 instead of 4 years. Participant recruitment, 

retention, and satisfaction with the research process were better. Issues specifically related to 

research, such as the process of randomization, which caused substantial problems in the 

cervical cancer study, were minimal. These experiences show one often-underestimated 

advantage of the LHWO approach—once the process has been implemented for one health 

concern, it is much easier to adapt it to a new health issue.

A finding from this study and other published literature is that media campaigns, even when 

they are targeted and tailored, have a limited effect on cancer screening among Vietnamese 

American women. In a prior 24-month media campaign to promote breast and cervical 

cancer screening, the campaign was effective in increasing awareness of breast cancer–

screening tests but not in increasing receipt ever or recent receipt of either test.22 In the 

current study, the ME group did not have significant increases in awareness or receipt of 

mammography, although there were significant, but modest, increases in awareness and 

receipt of CBE. This may be due to the fact that getting a CBE is a one-step process (seeing 
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a doctor) while receipt of mammography is a two-step process (seeing a doctor and then 

getting a mammogram), or due to the lower baseline rates of CBE compared with 

mammography outcomes.

This study has some limitations. There was no group that received either LHWO alone or 

neither LHWO nor ME. Thus, the results do not show conclusively that LHWO alone is 

effective, because there may be a synergistic effect between the LHWO and the ME 

campaign. However, the findings from the present breast screening study and a prior 

cervical screening study25 indicate that LHWO is more effective than ME in increasing 

knowledge and screening behavior among Vietnamese American women. Another limitation 

of this study is its reliance on self-reports of receipt of breast screening. There are no 

published studies validating Vietnamese American women’s self-reports of breast screening; 

the validation rate for self-reports of mammography was only 66.7% among Chinese 

American women compared to 89.3% among non-Hispanic white women in a prior study 

published by this group.31 Women in the LHWO+ME group may have understood better 

than those in the ME-only group that they were supposed to obtain breast cancer screening 

and therefore have given the socially desirable answer during post-intervention surveys. A 

third limitation is that there was no blinding, either of the participants or the surveyors, to 

the randomization assignment. There was no “placebo control” for the number of 

educational sessions for the comparison group (i.e., they did not attend two educational 

sessions on some other topic). In addition, as a result of balancing community inputs about 

the burdens of research participation with research needs, there was a limited number of 

predictors measured by the surveys. Finally, the baseline screening participation was lower 

in the LHWO+ME group than in the ME group, although the multivariate models showing 

the effectiveness of the intervention adjusted for baseline screening.

Nevertheless, the study did have strengths compared with prior LHWO studies, including 

the randomized controlled design and the very high participant retention rates; thus, this 

study adds to the growing literature demonstrating that LHWO is an effective tool to address 

cancer-screening disparities in ethnic-minority women. LHWO offers a direct approach to 

promote cancer screening by focusing on those who are most under-served. Future research 

should focus on understanding how LHWO works, which activities and styles are effective, 

whether LHWO can work with men, and whether LHWO can be disseminated from 

Vietnamese-Americans to other ethnic groups.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Study flow diagram
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Table 1

Sociodemographic characteristics of Vietnamese-American women at baseline by intervention and 

comparison groups (% unless otherwise indicated)

Sociodemographic characteristics ME group (n=550) LHWO+ME group (n=550) p-value

Age (years), M (SD) 57.6 (10.5) 57.0 (10.1) 0.31

Residence in U.S. (years), M (SD) 14.0 (7.7) 13.2 (7.8) 0.09

Self-rated English-speaking ability, poorly or not at all, (%) 96.9 97.5 0.72

Educational attainment <12 years 59.8 56.6 0.30

Marital status 0.95

 Married 70.6 70.9

 Widowed 14.6 13.5

 Divorced or separated 9.3 6.9

 Never married 5.5 8.7

Employment status 0.61

 Currently employed 32.0 33.6

 Unemployed 7.8 7.8

 Homemaker 58.4 55.1

 Student 0.9 1.3

 Retired 0.9 2.2

Health insurance status 0.39

 None 18.9 21.6

 Public 59.3 59.1

 Private 21.8 19.3

LHWO, lay health worker outreach; ME, media education

Am J Prev Med. Author manuscript; available in PMC 2015 January 02.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Nguyen et al. Page 14

T
ab

le
 2

K
no

w
le

dg
e 

re
ga

rd
in

g 
ca

us
es

a  
of

 a
nd

 s
cr

ee
ni

ng
b  

fo
r 

br
ea

st
 c

an
ce

r 
by

 in
te

rv
en

tio
n 

gr
ou

p,
 a

t p
re

- 
an

d 
po

st
-i

nt
er

ve
nt

io
n

P
er

ce
nt

ag
e 

co
rr

ec
t

M
E

 g
ro

up
L

H
W

O
+M

E
 g

ro
up

In
te

rv
en

ti
on

 (
L

H
W

O
+M

E
) 

m
in

us
 c

om
pa

ri
so

n 
(M

E
)

P
re

P
os

t
C

ha
ng

e
P

re
P

os
t

C
ha

ng
e

C
ha

ng
e

Fa
tty

 d
ie

t c
au

se
s 

br
ea

st
 c

an
ce

r 
(c

or
re

ct
 a

ns
w

er
=

ye
s)

21
.2

23
.0

1.
8

20
.1

69
.3

49
.2

*
47

.4
*

H
er

ed
ity

 c
au

se
s 

br
ea

st
 c

an
ce

r 
(y

es
)

23
.9

33
.3

9.
3*

20
.7

78
.2

57
.4

*
48

.1
*

H
or

m
on

e 
re

pl
ac

em
en

t t
he

ra
py

 c
au

se
s 

br
ea

st
 c

an
ce

r 
(y

es
)

6.
7

8.
4

1.
7

5.
6

52
.1

46
.6

*
44

.9
*

L
ac

k 
of

 p
hy

si
ca

l a
ct

iv
ity

 c
au

se
s 

br
ea

st
 c

an
ce

r 
(y

es
)

11
.1

13
.1

2.
0

12
.5

51
.8

39
.3

*
37

.3
*

B
re

as
tf

ee
di

ng
 c

au
se

s 
br

ea
st

 c
an

ce
r 

(n
o)

97
.9

97
.9

0.
0

98
.6

97
.2

−
1.

3
−

1.
3

M
en

op
au

se
 c

au
se

s 
br

ea
st

 c
an

ce
r 

(n
o)

93
.9

92
.0

−
1.

9
92

.8
84

.1
−8

.7
*

−6
.8

*

G
od

’s
 w

ill
 c

au
se

s 
br

ea
st

 c
an

ce
r 

(n
o)

91
.4

90
.3

−
1.

1
89

.5
92

.0
2.

5
3.

6

A
ge

 a
t w

hi
ch

 w
om

en
 s

ho
ul

d 
st

ar
t r

ec
ei

vi
ng

 r
eg

ul
ar

 m
am

m
og

ra
m

s 
is

 4
0 

ye
ar

s 
(y

es
)

29
.8

31
.1

1.
3

28
.5

72
.7

44
.2

*
42

.9
*

A
ge

 a
t w

hi
ch

 w
om

en
 s

ho
ul

d 
st

ar
t r

ec
ei

vi
ng

 r
eg

ul
ar

 C
B

E
s 

is
 4

0 
ye

ar
s 

(y
es

)
23

.4
25

.1
1.

6
23

.1
67

.2
44

.1
*

42
.5

*

A
ge

 a
t w

hi
ch

 w
om

en
 s

ho
ul

d 
st

ar
t b

re
as

t s
el

f-
ex

am
in

at
io

ns
 is

 2
0 

ye
ar

s 
(y

es
)

3.
6

4.
2

0.
6

4.
9

30
.9

26
.0

*
25

.4
*

Su
m

m
ar

y 
kn

ow
le

dg
e 

sc
or

e,
c  

M
4.

28
1.

96
−2

.3
2*

4.
34

6.
72

2.
39

*
4.

71
*

a T
he

 d
en

om
in

at
or

 f
or

 k
no

w
le

dg
e 

ite
m

s 
ab

ou
t t

he
 c

au
se

s 
of

 b
re

as
t c

an
ce

r 
is

 w
om

en
 w

ho
 h

ad
 e

ve
r 

he
ar

d 
of

 b
re

as
t c

an
ce

r 
(n

=
48

7 
in

 M
ed

ia
 E

du
ca

tio
n 

C
om

pa
ri

so
n 

G
ro

up
; n

=
54

1 
in

 L
H

W
O

+
M

E
 in

te
rv

en
tio

n 
gr

ou
p 

at
 p

os
t-

in
te

rv
en

tio
n)

.

b T
he

 d
en

om
in

at
or

 f
or

 k
no

w
le

dg
e 

ite
m

s 
ab

ou
t b

re
as

t c
an

ce
r 

sc
re

en
in

g 
is

 a
ll 

w
om

en
 (

n=
54

6 
in

 th
e 

M
E

 c
om

pa
ri

so
n 

gr
ou

p;
 n

=
54

3 
in

 th
e 

L
H

W
O

+
M

E
 in

te
rv

en
tio

n 
gr

ou
p 

at
 p

os
t-

in
te

rv
en

tio
n)

.

c A
 k

no
w

le
dg

e 
su

m
m

ar
y 

sc
or

e 
w

as
 c

re
at

ed
 u

si
ng

 th
e 

te
n 

ite
m

s 
sh

ow
n 

in
 th

is
 ta

bl
e.

 F
ur

th
er

 d
et

ai
ls

 a
re

 p
ro

vi
de

d 
in

 th
e 

M
et

ho
ds

 s
ec

tio
n.

* p<
0.

00
1

L
H

W
O

, l
ay

 h
ea

lth
 w

or
ke

r 
ou

tr
ea

ch
; M

E
, m

ed
ia

 e
du

ca
tio

n

Am J Prev Med. Author manuscript; available in PMC 2015 January 02.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Nguyen et al. Page 15

T
ab

le
 3

B
re

as
t c

an
ce

r–
sc

re
en

in
g 

ou
tc

om
es

 b
y 

in
te

rv
en

tio
n 

an
d 

co
m

pa
ri

so
n 

gr
ou

ps

M
E

 g
ro

up
 (

n 
=5

46
)

L
H

W
O

+M
E

 g
ro

up
 (

n=
54

3)
In

te
rv

en
ti

on
 (

L
H

W
O

+M
E

) 
m

in
us

 c
om

pa
ri

so
n 

(M
E

)

P
re

P
os

t
C

ha
ng

e
P

re
P

os
t

C
ha

ng
e

C
ha

ng
e

E
ve

r 
he

ar
d 

of
 b

re
as

t c
an

ce
r

86
.6

89
.1

2.
5

88
.5

99
.6

11
.1

**
*

8.
6*

*

E
ve

r 
he

ar
d 

of
 a

 m
am

m
og

ra
m

95
.1

96
.8

1.
8

93
.8

99
.6

5.
8*

**
4.

0*

E
ve

r 
ha

d 
a 

m
am

m
og

ra
m

89
.6

†
91

.8
2.

2
84

.1
91

.6
7.

5*
**

5.
3*

H
ad

 a
 m

am
m

og
ra

m
 in

 th
e 

pa
st

 2
 y

ea
rs

 (
al

l p
ar

tic
ip

an
ts

)
74

.0
†

75
.6

2.
4

64
.7

82
.1

16
.2

**
*

14
.2

**
*

E
ve

r 
th

ou
gh

t a
bo

ut
 g

et
tin

g 
a 

m
am

m
og

ra
m

 if
 n

ev
er

 h
ad

 o
ne

52
.6

54
.8

2.
2

61
.4

91
.1

29
.7

**
*

27
.5

*

Pl
an

 a
 m

am
m

og
ra

m
 in

 th
e 

ne
xt

 1
2 

m
on

th
s

73
.7

75
.3

1.
6

72
.8

95
.7

22
.9

**
*

21
.3

**
*

E
ve

r 
he

ar
d 

of
 a

 C
B

E
76

.4
86

.1
9.

7*
**

77
.5

99
.4

21
.9

**
*

12
.2

**
*

E
ve

r 
ha

d 
a 

C
B

E
73

.1
79

.0
5.

9*
**

68
.1

85
.5

17
.1

**
*

11
.2

**

H
ad

 a
 C

B
E

 in
 p

as
t 2

 y
ea

rs
 (

al
l p

ar
tic

ip
an

ts
)

54
.7

†
59

.0
4.

2*
48

.7
71

.6
23

.1
**

*
18

.9
**

*

E
ve

r 
th

ou
gh

t a
bo

ut
 g

et
tin

g 
a 

C
B

E
 if

 n
ev

er
 h

ad
 o

ne
44

.4
50

.0
5.

6
44

.6
61

.8
17

.2
*

11
.6

Pl
an

 a
 C

B
E

 in
 th

e 
ne

xt
 1

2 
m

on
th

s
72

.3
71

.7
−

0.
6

68
.4

89
.7

21
.3

**
*

21
.9

**
*

† p<
0.

05
 (

fo
r 

di
ff

er
en

ce
 in

 p
re

-i
nt

er
ve

nt
io

n 
ra

te
s 

be
tw

ee
n 

in
te

rv
en

tio
n 

an
d 

co
m

pa
ri

so
n 

gr
ou

ps
),

* p<
0.

05
,

**
p<

0.
01

,

**
* p<

0.
00

1

C
B

E
, c

lin
ic

al
 b

re
as

t e
xa

m
in

at
io

n;
 L

H
W

O
, l

ay
 h

ea
lth

 w
or

ke
r 

ou
tr

ea
ch

; M
E

, m
ed

ia
 e

du
ca

tio
n

Am J Prev Med. Author manuscript; available in PMC 2015 January 02.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Nguyen et al. Page 16

T
ab

le
 4

M
ul

tiv
ar

ia
te

 m
od

el
s 

fo
r 

m
am

m
og

ra
ph

y 
ou

tc
om

es

M
od

el
 1

,a
 O

R
 (

95
%

 C
I)

M
od

el
 2

,b
 O

R
 (

95
%

 C
I)

E
ve

r 
ha

d 
a 

m
am

m
og

ra
m

M
am

m
og

ra
m

 in
 t

he
 p

as
t 

2 
ye

ar
s

E
ve

r 
ha

d 
a 

m
am

m
og

ra
m

M
am

m
og

ra
m

 in
 t

he
 p

as
t 

2 
ye

ar
s

In
te

rv
en

ti
on

 (
re

f=
M

E
)

 
L

H
W

O
+

M
E

3.
62

 (
1.

35
, 9

.7
6)

3.
14

 (
1.

98
, 5

.0
1)

4.
13

 (
1.

36
, 1

2.
56

)
3.

21
 (

1.
92

, 5
.3

6)

A
ge

 (
re

f=
50

–6
4 

ye
ar

s)

 
40

–4
9 

ye
ar

s
0.

85
 (

0.
26

, 2
.7

6)
0.

51
 (

0.
30

, 0
.8

7)
0.

86
 (

0.
25

, 2
.8

9)
0.

56
 (

0.
32

, 0
.9

8)

 
≥ 

65
 y

ea
rs

1.
31

 (
0.

31
, 5

.4
7)

0.
46

 (
0.

25
, 0

.8
6)

1.
64

 (
0.

36
, 7

.6
0)

0.
52

 (
0.

27
, 1

.0
1)

H
ea

lt
h 

in
su

ra
nc

e 
(r

ef
=n

o)

 
Y

es
2.

90
 (

0.
99

, 8
.2

0)
2.

84
 (

1.
73

, 4
.6

9)
2.

88
 (

0.
93

, 8
.9

3)
2.

49
 (

1.
48

, 4
.1

8)

K
no

w
le

dg
e 

sc
or

e 
(e

ac
h 

po
in

t)
—

—
0.

86
 (

0.
71

, 1
.0

4)
1.

02
 (

0.
93

, 1
.1

0)

M
ed

ia
 e

xp
os

ur
e 

sc
or

e 
(e

ac
h 

po
in

t)
—

—
1.

15
 (

0.
78

, 1
.7

0)
0.

92
 (

0.
77

, 1
.1

0)

N
ot

e:
 M

ax
 r

e-
sc

al
ed

 R
2 s

 a
re

 a
s 

fo
llo

w
s:

 M
od

el
 1

, r
ec

ei
pt

 e
ve

r=
0.

75
; M

od
el

 1
, r

ec
ei

pt
 w

ith
in

 2
 y

ea
rs

=
0.

44
; M

od
el

 2
, r

ec
ei

pt
 e

ve
r=

0.
76

; M
od

el
 2

, r
ec

ei
pt

 w
ith

in
 2

 y
ea

rs
=

0.
45

.

a M
od

el
 1

 a
dj

us
te

d 
fo

r 
ba

se
lin

e 
sc

re
en

in
g 

st
at

us
, l

ay
 h

ea
lth

 w
or

ke
r 

ag
en

cy
, l

an
gu

ag
e 

pr
of

ic
ie

nc
y,

 y
ea

rs
 in

 th
e 

U
.S

., 
ed

uc
at

io
n,

 e
m

pl
oy

m
en

t, 
m

ar
ita

l s
ta

tu
s,

 f
am

ily
 h

is
to

ry
 o

f 
br

ea
st

 c
an

ce
r,

 a
nd

 h
ou

se
ho

ld
 

cl
us

te
rs

b M
od

el
 2

 a
dj

us
te

d 
fo

r 
al

l c
ov

ar
ia

te
s 

in
 M

od
el

 1
, p

lu
s 

ch
an

ge
s 

in
 k

no
w

le
dg

e 
an

d 
m

ed
ia

 e
xp

os
ur

e 
sc

or
es

L
H

W
O

, l
ay

 h
ea

lth
 w

or
ke

r 
ou

tr
ea

ch
; M

E
, m

ed
ia

 e
du

ca
tio

n

Am J Prev Med. Author manuscript; available in PMC 2015 January 02.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Nguyen et al. Page 17

T
ab

le
 5

M
ul

tiv
ar

ia
te

 m
od

el
s 

fo
r 

C
B

E
 o

ut
co

m
es

M
od

el
 1

,a
 O

R
 (

95
%

 C
I)

M
od

el
 2

,b
 O

R
 (

95
%

 C
I)

E
ve

r 
ha

d 
a 

C
B

E
C

B
E

 in
 t

he
 p

as
t 

2 
ye

ar
s

E
ve

r 
ha

d 
a 

C
B

E
C

B
E

 in
 t

he
 p

as
t 

2 
ye

ar
s

In
te

rv
en

ti
on

 (
re

f=
M

E
)

 
L

H
W

O
+

M
E

2.
94

 (
1.

63
, 5

.3
0)

3.
04

 (
2.

11
, 4

.3
7)

2.
63

 (
1.

34
, 5

.1
6)

2.
67

 (
1.

78
, 4

.0
2)

A
ge

 (
re

f=
50

–6
4 

ye
ar

s)

 
40

–4
9 

ye
ar

s
0.

99
 (

0.
45

, 2
.1

5)
0.

70
 (

0.
45

, 1
.0

8)
1.

07
 (

0.
47

, 2
.4

5)
0.

73
 (

0.
46

, 1
.1

5)

 
≥ 

65
 y

ea
rs

1.
08

 (
0.

52
, 2

.2
6)

0.
51

 (
0.

31
, 0

.8
3)

1.
21

 (
0.

57
, 2

.5
7)

0.
56

 (
0.

34
, 0

.9
3)

H
ea

lt
h 

in
su

ra
nc

e 
(r

ef
=n

o)

 
Y

es
0.

89
 (

0.
41

, 1
.9

2)
1.

31
 (

0.
87

, 2
.0

0)
0.

84
 (

0.
36

, 1
.9

7)
1.

25
 (

0.
80

, 1
.9

2)

K
no

w
le

dg
e 

sc
or

e 
(e

ac
h 

po
in

t)
—

—
0.

95
 (

0.
85

, 1
.0

7)
0.

99
 (

0.
93

, 1
.0

6)

M
ed

ia
 e

xp
os

ur
e 

sc
or

e 
(e

ac
h 

po
in

t)
—

—
1.

12
 (

0.
87

, 1
.4

3)
1.

05
 (

0.
90

, 1
.2

1)

N
ot

e:
 M

ax
 r

e-
sc

al
ed

 R
2 s

 a
re

 a
s 

fo
llo

w
s:

 M
od

el
 1

, r
ec

ei
pt

 e
ve

r=
0.

61
; M

od
el

 1
, r

ec
ei

pt
 w

ith
in

 2
 y

ea
rs

=
0.

36
; M

od
el

 2
, r

ec
ei

pt
 e

ve
r=

0.
61

; M
od

el
 2

, r
ec

ei
pt

 w
ith

in
 2

 y
ea

rs
=

0.
36

.

a M
od

el
 1

 a
dj

us
te

d 
fo

r 
ba

se
lin

e 
sc

re
en

in
g 

st
at

us
, l

ay
 h

ea
lth

 w
or

ke
r 

ag
en

cy
, l

an
gu

ag
e 

pr
of

ic
ie

nc
y,

 y
ea

rs
 in

 th
e 

U
.S

., 
ed

uc
at

io
n,

 e
m

pl
oy

m
en

t, 
m

ar
ita

l s
ta

tu
s,

 in
su

ra
nc

e,
 f

am
ily

 h
is

to
ry

 o
f 

br
ea

st
 c

an
ce

r,
 a

nd
 

ho
us

eh
ol

d 
cl

us
te

rs

b M
od

el
 2

 a
dj

us
te

d 
fo

r 
al

l c
ov

ar
ia

te
s 

in
 M

od
el

 1
, p

lu
s 

ch
an

ge
s 

in
 k

no
w

le
dg

e 
an

d 
m

ed
ia

 e
xp

os
ur

e 
sc

or
es

C
B

E
, c

lin
ic

al
 b

re
as

t e
xa

m
in

at
io

n;
 L

H
W

O
, l

ay
 h

ea
lth

 w
or

ke
r 

ou
tr

ea
ch

; M
E

, m
ed

ia
 e

du
ca

tio
n

Am J Prev Med. Author manuscript; available in PMC 2015 January 02.


