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Abstract
Background—There are no effective breast cancer education programs targeting Samoan
women. We tested the effectiveness of a theory-guided, culturally appropriate breast cancer
education program (the intervention) designed to increase mammography use among Samoan
women.

Methods—This community-based participatory cluster-randomized controlled intervention trial
used a parallel two-group design. The sample consisted of 776 women aged 42 and older who had
not had a mammogram in the preceding two years. The primary outcome was self-reported
mammogram use between pretest and posttest.

Results—Overall, there was no statistically significant intervention effect, although the odds of
self-reported mammogram use were higher in the intervention than the control group (odds ratio
[OR] 1.26, 95% CI [0.74, 2.14], p = 0.39). Exploratory subgroup analyses found that the
intervention was effective only among women who were aware of mammograms but had never
previously obtained one (OR 1.99, 95% CI [1.03, 3.85], p = 0.04). Low need for social support
and lack of endorsement of culture-specific beliefs about breast cancer were associated with
mammogram use in this group. In women unaware of mammography at pretest, high perceived
susceptibility to breast cancer and endorsement of culture-specific beliefs were associated with
mammogram use. For women who had previously obtained a mammogram, lower self-efficacy
was associated with mammogram use. Intervention compared with control group women had
significantly higher levels of knowledge of risk factors and lower endorsement of culture-specific
beliefs at posttest.

Conclusions—Results suggest that a multifaceted education intervention may improve
mammogram usage for certain subgroups of Samoan women.
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INTRODUCTION
Over the last two decades, there has been a steady increase in the use of mammography in
the United States (1, 2). Improvements in breast cancer screening have contributed towards
earlier stage at diagnosis (1, 3) and, in part, have resulted in better prognosis and longer
survival. The increases in mammography use, however, have not accrued evenly across the
U.S. population, as minority and recent immigrant populations still disproportionately
underutilize breast cancer screening and early detection exams (2). Samoan women, the
indigenous peoples of the U.S. Territory of American Samoa, are one such minority
population. Regional surveys among Samoan women have documented disturbingly low
rates of mammography use within the prior year, with rates of 22.4% and 24.4% for Samoan
women 40 years and older residing in Hawaii and Los Angeles, respectively (4). In
comparison, based on the 2000 National Health Interview Survey (2), rates of screening
mammogram receipt within the prior two years by women 40 years and older ranged from
52.1% for American Indian/Alaska Native to 72.0% for non-Hispanic White. A similar rate
for Pacific Islanders was not reported since, for confidentiality reasons, Pacific Islanders
were coded with the “other’ category (2).

Breast cancer is the most common cancer among Samoan women. Indeed, breast cancer
accounts for about 27% and 22%, respectively, of all cancers diagnosed among Samoan
women in Los Angeles county and Hawaii (5, 6), a site-specific incidence comparable to
that reported for non-Hispanic White women. Moreover, they have serious gaps in
knowledge about breast cancer risk factors and harbor misconceptions regarding the
cancer’s signs and symptoms (7, 8). In addition, in regional surveys, 42% of Samoan women
40 years and older had never heard about mammography (4). For Samoan women, important
predictors for obtaining a mammogram include access to care (4), knowledge about risk
factors (9) and screening guidelines (4), psychosocial factors (9), and culture-specific beliefs
(9). For Samoans, culture-specific beliefs may also influence their health care utilization
patterns, as such beliefs about disease etiology and treatment are associated with their use of
indigenous healers (10).

There is evidence for the efficacy of various intervention models to enhance breast cancer
screening, especially mammography utilization (11–18), among women of different ethnic/
racial backgrounds and age ranges, and in different settings. No such intervention has,
however, been tested among Samoan women. For Samoan women to achieve the Healthy
People 2010 goal of regularly screening 70% of age-eligible women (19), it is imperative to
design and test interventions to enhance age-appropriate breast cancer screening among
these women. We present results of a community-based participatory intervention trial
testing the effectiveness of a theory-guided, culturally appropriate breast cancer education
program designed to increase mammography use among Samoan women.

MATERIALS AND METHODS
Data presented herein are from a community-based, collaborative field trial. The
collaborative effort between a community partner (National Office of Samoan Affairs
[NOSA]) and academic partners (University of California Irvine [UC Irvine] and University
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of California Los Angeles [UCLA]) used community-based participatory research (CBPR)
principles (20–23) to guide its conceptualization, development, implementation, evaluation,
and dissemination. The Institutional Review Boards of UC Irvine and UCLA and NOSA’s
Human Subjects Review Committee approved the research protocol and the women signed
written informed consent.

Study Design, Participants and Setting
The study was a cluster-randomized controlled intervention trial using a parallel two-group
design. The study sites were Samoan-speaking churches in two contiguous southern
California counties (Los Angeles and Orange), where approximately 45,000 Samoans reside
(24). In all, 68 Samoan churches formed the sampling frame. Consenting churches were
stratified on denominational category and congregation size and randomly assigned to either
intervention or control condition. All eligible Samoan women within these churches were
invited to participate. Eligibility criteria were Samoan (any-part) ancestry, age 42 years or
older, and no mammogram within the past two years (all by self-report). Women aged 42 or
older were included because screening mammograms are recommended once women reach
the age of 40 (25).

Theoretical Frameworks
The Health Behavior Framework (HBF, Figure 1) (26–28) and Freire’s empowerment
pedagogy (29, 30) guided the study. The HBF (previously referred to as the Adherence
Model) represents a synthesis of some of the major theoretical formulations in the area of
adherence and health behavior, and has been used to study antecedents of health behavior in
diverse cancer control studies (e.g., (28, 31–37)). It is a general heuristic framework, which
postulates that individual and health care system factors, and environmental and personal
barriers jointly determine health behavior. For example, the Samoan women will have
preexisting knowledge, health beliefs, social norms, past health behaviors, and cultural
factors as a consequence of their place in society, migration history, and culturally
determined beliefs. The education program was designed to influence the mutable individual
level factors (e.g., knowledge, doctor-patient communications, perceptions of disease
susceptibility and severity, cultural beliefs, self-efficacy), within the broader influences of
health system factors over which there may be less control. It is postulated that the education
program will positively influence beliefs and increase knowledge by framing and delivering
its messages with a thorough understanding of the immutable factors that form the context
within which individual behavior occurs. The final act of obtaining a mammogram
represents the culmination of a complex chain of decision-making on the part of each
woman. Our intervention was based on the premise that we can only influence such multi-
faceted behavior using a multi-dimensional model derived from varying theoretical
orientations.

Freire’s empowerment pedagogy provides a model to conduct education and nurture new
behavioral skills by defining attributes of an ideal educational environment, the mode of
effective education, and the incorporation of cultural and socio-ecological sensitivities
within the educational context. The pedagogy, based on the problem posing method of
learning, emphasizes dialogue and reciprocity (key CBPR components) (29, 30, 38). In this
method, learners are presented with a particular situation as a problem to be solved by the
group. Learners internalize and evaluate critically the information they receive in the course
of participating in an open dialogue with those imparting the information, i.e., interactive
exchange of knowledge. In addition, they are invited to introduce into the educational setting
current environment and life circumstances that affect, in this study, their risk of breast
cancer. The learners are empowered by the educator to make the problem of avoiding cancer
their own problem instead of the educator’s problem. Through this strategy, educators
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involve themselves in an interactive process that allows them to gain more information
about the beliefs and prevention of breast cancer while at the same time allowing the
learners to be actively involved in a problem solving process that leads to improved health.

Breast Cancer Education Program (the Intervention)
Health education programs for minority populations need to be culturally targeted in terms
of the program’s content, presentation format, medium of communication, and educators
who are deemed credible and are culturally, linguistically, and socially acceptable and
similar to the target audience (28, 35, 39, 40). Other important considerations are the
inclusion of values, traditions, and experiences of the target audience. Samoans, similar to
Native Hawaiians (41), have an oral tradition that values face-to-face interactions, trust
building, collective decision-making, and experiential education through storytelling and
role modeling.

The intervention consisted of three components: specially developed English- and Samoan
language breast cancer educational booklets; skill building and behavioral exercises; and
interactive group discussion sessions. The booklets along with the skill building and
behavioral exercises (to model and role play new behaviors) supplemented the interactive
group discussion sessions.

The intervention was culturally targeted as follows. The breast cancer educational booklets
featured: Samoan artwork, scenery, and pictures of Samoans; Samoan words and phrases;
and information about breast cancer, especially addressing culture-specific myths and beliefs
harbored by Samoans. The booklets also addressed limitations in the readability,
comprehension, and acceptability of standard breast cancer materials. The health educators:
were Samoans with whom the women identified as being socially similar; conducted the
sessions in the Samoan language; used terms and phrases which were familiar to the
learners; before each session, recognized the social standing of learners bestowed with
kinship-based traditional titles and/or their standing in the church hierarchy; approached
delicate discussions about the female anatomy respectful of cultural and religious
sensitivities; and engaged the learners in role play and skill building exercises mindful again
of cultural and religious sentiments.

The intervention was designed around four modules, corresponding to four sessions, which
operationalized Freire’s empowerment pedagogy and its problem posing method of
education (38). Prior to the first session, the educator distributed the breast cancer education
booklets. During the interactive sessions, the educator posed questions to the women
designed to encourage thought and discussion about breast cancer’s potential impact on their
lives, about their beliefs related to risk factors, signs and symptoms of the disease, about
prevention and treatment. The educator then guided the group to come up with solutions to
the problem of breast cancer control. After discussing a particular topic related to breast
cancer, the learners were instructed to read appropriate sections from the booklet—thus
reinforcing positive information. The interactive discussions coupled with review of printed
information allowed the educator to mold the content and process of the intervention to the
learners’ specific needs, characteristics and level of formal education, while encouraging a
maximum degree of involvement—components thought to be vital to facilitate behavior
change.

The first session (breast cancer: myths and facts) focused on the sessions’ procedural rules,
reasons for staying healthy, what each learner already knew about breast cancer, and myths
and facts regarding the disease. The establishment of procedural rules by the group was a
major means for instituting group dynamics early in the process. This session also initiated
entry into the interactive pedagogy and began the operationalization of important HBF
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constructs such as knowledge and perceived susceptibility and severity. By discussing
knowledge and by learning myths and facts, the learners began to assess how much they
knew. This stage assisted each learner to establish a baseline level of knowledge and
efficacy against which she could assess the extent to which she “owned” the problem of
breast cancer control. The second session (breast cancer risk factors and symptoms) focused
on ways in which the learners were in control of their health, on learning about risk factors
and symptoms of breast cancer and discussing early breast cancer detection examinations,
including mammography. This session emphasized the efficacy of early detection. The
learners also set goals in relation to the information presented, another step designed to
elevate their own expectations of themselves. The third session (mammograms and follow-
up) focused on what a mammogram is and how it is carried out; obtaining access to
mammography in the community through lists of doctors and clinics providing
mammograms; role playing for requesting mammograms; and the importance of following
up on abnormal findings. This session also included a discussion on screening barriers (cost,
fear of radiation, embarrassment, pain), navigation of the health care system, health
insurance coverage, scheduling appointments, and follow-up visits. The learners designed a
breast cancer screening action plan. The fourth session (review) summarized the information
presented in the prior sessions with the learners reevaluating their perceptions of
susceptibility, sense of control, and severity of the disease; and reinforcing their screening
goals and action plan.

Two lay health educators (retired Samoan nurses) implemented the intervention. The
educators were identified and recruited by Samoan community leaders based on their
experience in community-based health education activities. The educators received about 20
hours of training on topics including, the intervention’s content, breast examinations, role-
play and skills-enhancing techniques for navigating the health care system and doctor-
patient communications, and effective strategies to facilitate interactive group discussions
(e.g., establishing ground rules, use of verbal and non-verbal cues, use of pause and probe
techniques, responding to questions, and involvement of all participants). After each session,
two investigators (SIM, PHL) informally debriefed the educators about the group dynamics,
discussion flow and depth, and the extent to which the discussion followed the session-
specific script.

Between March 1999 and March 2000, to implement the intervention, we constituted 27
groups with 12–19 women/group. The women in these groups received the intervention over
four weekly sessions between the pretest and posttest surveys. Each session lasted
approximately two hours and was held either at the churches or at the project office. Women
participating in the sessions received a token payment of $10 per session.

The control condition was usual care. Women in the control group were provided with the
breast cancer educational materials after the posttest surveys.

Objectives and Outcomes
The primary objective was to increase mammogram usage among Samoan women. The
primary outcome measure was self-reported mammogram use between the pretest and
posttest surveys and was based on the response to the question, “Since the last time we
interviewed you, have you had a mammogram?”

The pretest and posttest questionnaires also assessed demographics, ethnic identity, health
status, health care access, and knowledge, attitudes and beliefs about breast cancer and
mammography. The questionnaires were developed in English, translated into Samoan, and
subsequently back-translated into English using standardized procedures (42). Reviewers
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from the community established face validity of the English and Samoan versions, which
were pilot-tested and suitably revised.

We operationalized the HBF constructs by constructing measures from questionnaire items,
as detailed in Table 1. Knowledge was scored as percent correct out of 10 items. Other HBF
constructs were composed of 1–3 items. In the questionnaires, item response schema were
tailored to item content (e.g., yes-maybe-no for screening barriers; a lot-somewhat-a little
for belief in control over prevention; uncertain-somewhat certain-neither uncertain/certain-
somewhat certain-very certain for self-efficacy items). To provide a unified approach across
different item response schema and to facilitate use of the HBF constructs as both
independent and dependent variables in logistic regressions, we first computed raw scores as
means of multiple items (self-efficacy, ethnic identity) or by counting positive responses
(perceived susceptibility, screening concerns, culture-specific beliefs), then dichotomized
the raw scores into high/low categories. Responses for single-item HBF constructs (belief in
control over prevention, belief in control over recovery, perceived severity, social support,
divine intervention) were directly categorized as high/low. The HBF constructs were used as
both secondary outcome measures and predictors in ancillary analyses.

An additional predictor variable was mammography history. The women were categorized
into three groups based on their awareness of mammograms and past history of
mammography. Categorization was based on responses to the questions “Have you ever
heard of a mammogram?” and “Have you ever had a mammogram?” in the pretest survey.
The three groups were women unaware of mammography, women who were aware of but
had never had a mammogram, and women with a previous mammogram.

Data Collection
Specially trained bilingual and bicultural Samoan women interviewers administered in-
person the screening interview, and the pretest and posttest surveys. The interviewers
screened and recruited eligible women at Samoan churches, place of residence, or during a
Pacific Islander festival. As discussed elsewhere (9), we designed an elaborate validation
system to identify and exclude duplicate interviews. Participants were administered a pretest
questionnaire (before the intervention where applicable) and a posttest questionnaire
approximately 8 months after pretest. The pretest and posttest surveys took approximately
25 and 10 minutes, respectively. The interviewers were blind to the study group status. Most
of the surveys were conducted during weekday evenings and Saturdays. The women
received a token payment of $5 for completing each survey.

Analysis
We compared the intervention and control groups on pretest demographics, mammogram
history, and HBF constructs using chi-square tests for categorical variables and ANOVA for
continuous variables. We compared the three subgroups defined by mammogram history
using the same approach.

Because the intervention was allocated at the church level rather than individually, we used
analytical methods for all outcome analyses that accounted for the correlation of responses
of women within church (43). In particular, we used the GENMOD procedure in SAS for
Windows Version 9.1, which fits models to correlated responses using generalized
estimating equations (GEE), with an exchangeable working correlation structure,
corresponding to compound symmetry within church.

The analyzed sample consisted of all women who completed the pretest and posttest
surveys, consisting of 96% of the originally randomized sample (see Results). Analysis of
outcomes compared women in the groups to which they were assigned regardless of
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treatment actually received. Intervention-control group comparisons of rates and reasons for
loss to follow-up and demographic characteristics of dropouts indicated there was minimal
potential for bias due to loss to follow-up; thus women with missing outcome data were
excluded from the analyses.

For the primary outcome, self-reported mammogram use between pretest and posttest, we
used GEE with a logit link, corresponding to logistic regression with standard errors
adjusted for correlated data. Ancillary analyses were performed to (1) identify bivariate
predictors of mammogram use, regardless of intervention assignment; (2) assess changes in
secondary outcomes; (3) identify moderators, corresponding to subgroups, in which the
intervention was differentially effective; and (4) develop multivariate models, which focused
on the effectiveness of the intervention in subgroups and the association of HBF constructs
with mammogram receipt.

We evaluated bivariate associations between self-reported mammogram use (dependent
variable) and each of the demographic variables, mammogram history, and HBF constructs
(independent variables) by entering each independent variable into the model singly. These
analyses used GEE with a logit link.

To determine the intervention effect on the secondary outcomes, we compared the
intervention and control groups on posttest measurements of the HBF constructs using GEE
with a logit link, with the exception of knowledge, for which we used an identity link (linear
regression).

To identify subgroups in which the intervention was differentially effective, we conducted
exploratory moderator analysis by fitting models stratified by subgroups, with subgroups
defined by pretest demographics and mammogram history variables.

All multivariate models included intervention group assignment as well as age (≥65 years
vs. <65 years), education (>12 years vs. ≤12 years), marital status (currently married vs.
not), employment (employed vs. other) and annual family income (≥$20,000 vs. <$20,000)
in order to adjust for potential confounders. We began with models that additionally
included all HBF constructs and pruned constructs from the model by backward elimination,
in which the variable with the largest p-value is eliminated first, to sequentially remove
constructs that did not exhibit a statistically significant association with the outcome.
Constructs with p-values ≤.05 were retained in the models. Intervention group assignment
and the potential confounders were retained regardless of statistical significance. Models
were built separately for each subgroup.

The moderator analyses and multivariate models were exploratory analyses conducted in
order to elucidate HBF predictors of mammogram receipt in this population and generate
hypotheses for evaluation in other studies.

Sample size for the study was based on power analyses which concluded that a sample size
of 300 women per study arm would have over 80% power to detect a 15% difference in the
primary outcome, given an intraclass correlation of 0.1.

RESULTS
We conducted the study between July 1998 and June 2001, with recruitment and follow-up
occurring between March 1999 and October 2000. We recruited 809 eligible Samoan
women from 61 churches, with congregational sizes ranging from 20 to 400. Figure 2
provides the participant flow diagram. The panel with data from both pretest and posttest
assessments was made up of 776 women (391 and 385, respectively, in the intervention and
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control groups), a retention rate of 96% in both groups. The demographic characteristics of
the 33 women lost to attrition were similar in the control and intervention groups (data not
shown). Of the 391 intervention group women, 90.0% (n=352) participated in all four
education sessions, and 1.3% (n=5), 1.8% (n=7), 0.8% (n=3), and 6.1% (n=24) participated
in 3, 2, 1 or 0 sessions, respectively.

Women’s Characteristics at Pretest
At pretest, the control and intervention groups were similar on demographics and all HBF
constructs (data not shown). About one-third (34%) of the women had not heard of
mammography and an additional 25% of the women had heard of mammography but never
received one (Table 2). Among women who had had a mammogram in the past; the most
recent mammogram was 2–5 years before the pretest survey for 234 women and over 5
years before the pretest survey for 90 women. There were significant differences in
demographic characteristics, access to care measure, and HBF constructs among the three
subgroups (Table 2).

Effectiveness of intervention on primary and secondary outcomes
Although rates of self-reported mammogram use were higher in the intervention than the
control group (Table 3), the difference was not statistically significant. Rates of self-reported
mammogram use in the intervention versus control group for the three mammogram history
sub-groups were: 29% (40/136) vs. 23% (29/126) for women unaware of mammograms;
52% (46/89) vs. 36% (36/100) for women who were aware but never had one; and 60%
(99/166) vs. 53% (83/158) for women with a previous mammogram. The strongest predictor
of mammogram use was mammogram history at pretest (p<.0001). Women with a previous
mammogram were the most likely to obtain a mammogram between pretest and posttest,
followed by women who had heard of mammograms but never gotten one. Women unaware
of mammography at pretest were the least likely to obtain one during follow-up. Other
significant predictors of mammogram use were being married, being employed, higher
income, and being insured.

The intervention group women had significantly higher levels of knowledge about risk
factors (62±17 (mean±SD) for intervention vs. 54±16 for control, p=0.003) and lower
endorsement of culture-specific beliefs (12% [47/391] for intervention vs. 22% [85/385] for
control, p=0.014) at posttest. Comparisons for other HBF constructs were largely in a
direction suggestive of the effectiveness of the intervention but were not statistically
significant (data not shown).

Moderator analysis
In moderator analyses, mammogram history at pretest, age, interview language and
employment status were identified as potential moderators of the intervention effect, with
p<0.100 for one or more subgroups. Mammogram history was selected for subgroup
analysis by stratifying on this variable in the multivariate analysis since it was highly
predictive of mammogram use and strongly associated with the other variables.

Multivariate models of mammogram use by subgroup
Table 4 presents multivariate logistic regression models for self-reported mammography use
in the three subgroups defined by mammogram history at pretest. Because the three
subgroups differed markedly in demographic and other pretest characteristics, stratification
effectively controlled for many of these variables and allowed for better focus on HBF
correlates of mammogram receipt within subgroup. Potential confounders (age, education,
marital status, employment and insurance status) were also included in each model for added
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clarity. The odds of mammogram use were significantly higher in the intervention group for
women who were aware of mammograms but had never had one at pretest (p=.040), but not
for the other two subgroups. For this subgroup, high need for social support and
endorsement of culture-specific beliefs about breast cancer were associated with lower odds
of obtaining a mammogram. For women unaware of mammography at pretest, higher odds
of mammogram use were associated with high perceived susceptibility to breast cancer, and
high endorsement of culture-specific beliefs. For women with a previous mammogram,
higher self-efficacy was associated with lower odds of obtaining one during the pretest-
posttest interval. The addition of an acculturation measure (language of interview) to each of
the models did not significantly change the results (data not shown).

DISCUSSION
To the best of our knowledge, this is one of the first breast cancer education programs
developed and tested for Samoan women. Despite implementation of a theoretically driven,
culturally competent, community-based intervention program, this study was not able to
demonstrate an overall effect of the intervention. Although the rate of self-reported
mammogram use between the pretest and posttest was higher in the intervention than the
control group, the difference was not statistically significant. Exploratory moderator and
multivariate analyses revealed effects of the education program on certain sub-groups of
women based on prior mammogram history. The exploratory analyses suggest that the
intervention was only effective for Samoan women who had heard of mammography but
had never previously received one, doubling their odds of obtaining a mammogram
compared to the control group. The intervention was also associated with higher, but not
statistically significant, rate of mammogram receipt in women unaware of a mammography
at pretest. There was no effect of the intervention on women who had a prior mammogram.
Participation in the intervention also significantly increased knowledge and lowered
endorsement of culture-specific beliefs about breast cancer.

In the multivariate model predicting mammogram use in women with a previous
mammogram, higher self-efficacy was associated with lower odds of obtaining a
mammogram during follow-up. The negative association between self-efficacy and
mammogram use could be attributed to the incomplete measure of this construct. Our
measure of self-efficacy was limited to four scaled items. It is quite likely that measurement
of important aspects of self-efficacy such as ability to make and keep an appointment with a
doctor, issues of child care and transportation, and ability to obtain follow-up care could
have provided results in the expected direction. Another explanation for the negative
association could be that these women, although scoring high on self-efficacy, were less
certain about their ability to obtain follow-up care for an abnormal mammogram—and thus
decided not to obtain a mammogram.

The study was designed to have 80% power to detect a 15% difference in mammography
receipt between the intervention and control groups. However, we were only able to achieve
an 8% intervention-control difference, which did not reach statistical significance. Several
circumstances in the implementation of the study may have contributed to a reduction in the
project effect size. The rate of mammogram use in the control group was at the high end of
the anticipated range. The Samoan community in southern California is closely-knit, with
extended family and church members networking on a regular basis. It is quite plausible that
the intervention group women may have discussed their participation in the education
program, and even shared information and experiences with the control group women, thus
prompting the latter to obtain a mammogram. The intraclass correlation coefficient,
measuring the degree to which outcomes of women within the same church are more
concordant than outcomes of women from different churches, was 0.19, almost twice the
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anticipated value of 0.1. Given these circumstances, it would have been necessary to have a
total sample size of about 1900, more than twice the actual study size, in order to detect an
intervention effect after adjustment for the correlation. In addition, it is possible that the
educators did not deliver the intervention in the intended manner or extent, thus reducing its
effectiveness.

This study has implications for future research. First, despite the implementation
circumstances discussed above, there was an overall positive but non-statistically significant
intervention-control difference in mammography use at the posttest. This finding argues for
a replication of the trial, which incorporates the methodological and implementation lessons
learned in this study. It would be important to understand the cognitive, normative,
psychological and structural triggers that may or may not contribute to a change (or lack
thereof) in mammogram use among women exposed to the intervention. Insights into these
factors would help strengthen the current intervention. Furthermore, it would be interesting
to understand whether different aspects of the education program have a null, multiplicative,
or additive effect on mammogram use. The different aspects of the education program
would include: cultural and linguistic targeting; role play and behavioral exercises to
alleviate fear and embarrassment about breast exam procedures and enhance skills for
effective doctor-patient communications; the Freirian empowerment pedagogy to actually
facilitate learning and enhance mammogram use; and the effects of group-based dynamics
and positive reinforcement which may be inherent within peer groups such as those recruited
through churches.

Second, our exploratory analyses suggest that the education program may improve
mammogram use for certain sub-groups of women based on their mammogram history.
Besides the need to validate this exploratory finding, future research needs to examine
whether the null effect of the education program on women with a prior mammogram use
history was an artifact or that the education program indeed has a differential effect based on
their mammogram use history. A differential effect of the education program may be due to
varying levels of readiness to take action among women. It is also possible that women who
have had a previous mammogram may not feel the same level of urgency to the ones who
have heard about a mammogram but have not obtained one.

The study has several strengths. It was based on prior research among Samoan women (4, 8)
and the education program specifically targeted Samoan women. The study successfully
balanced implementation of CBPR principles without compromising scientific fidelity and
rigor. Moreover, for an 8-month prospective study, very few women were lost to attrition.
There are some limitations of this study. There is no information on who declined to
participate, which limits the generalizabilty of the findings. The data on mammogram use
are self-report and could conceivably be biased. There is also potential sampling bias due to
non-inclusion of eligible women within a church and Samoan women not affiliated with
Samoan churches. It is not know how these women differed from those included in the
study. Previous research (4, 8) suggests that nearly 85% of Samoans in Los Angeles and
Orange counties are affiliated with Samoan churches. Furthermore, it is likely that the
women excluded may be more assimilated into the “Westernized” culture that is different
from traditional Samoan values and beliefs. If these assumptions are correct, they are less
likely to benefit from culturally targeted cancer education programs.

In conclusion, findings from this study suggest that a multifaceted breast cancer education
intervention may improve knowledge about breast cancer and increase mammogram usage
in certain sub-groups of Samoan women based on their prior mammogram history. The
findings also reveal the correlates of behavior change and how they differ depending on past
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mammogram history, and provide information for future micro-targeting of subpopulations
with low mammogram utilization rates.
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Figure 1.
The Health Behavior Framework
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Figure 2.
Participant flow through the trial
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Table 1

Composition and scaling of the Health Behavior Framework constructs

Construct and Questionnaire Items Scaling

Knowledge about breast cancer risk factors: “In your opinion, does ___ increase
a woman’s risk of getting breast cancer?”

1 Getting older

2 High fat diet

3 Giving birth to the first child after age 30

4 Receiving hits or bruises to the breast

5 Excessive fondling of the breast

6 Having a blood relative who has had breast cancer

7 Having breast implants

8 Using chemicals or preservatives in food

9 Starting menstruation before age 12

10 Having multiple sexual partners

Percent correct derived from 4 response categories
(strongly disagree, somewhat disagree, somewhat
agree, strongly agree)

Belief in control over getting breast cancer:

11 “If you were to get breast cancer, how much do you think you could
have done anything to prevent getting the disease?”

High/low belief derived from 3 response categories (a
lot, somewhat, very little): high = a lot, low =
somewhat or very little

Belief in medical personnel’s control over recovery:

12 “How much control do you think medical doctors and nurses have
over recovery or survival after breast cancer?”

High/low belief derived from 3 response categories (a
lot, somewhat, very little): high = a lot, low =
somewhat or very little

Perceived susceptibility:

13 “How likely is it that you will develop breast cancer during your
lifetime?”

14 “Compared to other women your age, how likely do you think it is that
you could get breast cancer?”

High/low perception derived from 3 response
categories (very, somewhat, not at all): high = one
response “very” and other “very” or “somewhat,” low =
otherwise

Perceived severity:

15 “If a woman is diagnosed with breast cancer, how likely do you think
it is that she will be alive 5 years later?”

High/low perception derived from 3 response
categories (very, somewhat, not at all): high = not at all,
low = very or somewhat

Need for social support to obtain a mammogram:

16 “Do you need someone to help you get information on what to do,
where to go, or how to get a mammogram?”

High/low need derived from 3 response categories (yes,
maybe, no): high = yes or maybe, low = no

Screening concerns: “Are you concerned

17 about the radiation (x-ray exposure) from a mammogram?”

18 that a mammogram may be painful?”

19 that a mammogram may find breast cancer?”

High/low concerns derived from 3 response categories
(yes, maybe and no); high = yes or maybe for 2 or more
items, low = otherwise

Self-efficacy: “How certain are you that you can

20 understand what the doctor is doing when he/she examines you?”

21 understand the doctor’s explanation about your mammogram?”

22 explain the results to another person?”

High/low self-efficacy derived from mean score of
response categories (1 = uncertain, 2 = somewhat
uncertain, 3 = neither uncertain/certain, 4 = somewhat

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2013 April 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Mishra et al. Page 17

Construct and Questionnaire Items Scaling

23 educate another woman about a mammogram?” certain, 5 = certain): high if mean ≥ 4, low if mean < 4.

Cronbach’s α = 0.88 pretest, 0.91 posttest*

Traditional Samoan ethnic identity:

24 “God is the unseen head of the family.”

25 “It is important to follow Samoan traditions such as faalavelaves.”

26 “It is important to practice the FaaSamoa.”

High/low ethnic identity derived from mean score of
response categories (1 = strongly disagree, 2 =
somewhat disagree, 3 = neither disagree/agree, 4 =
somewhat agree, 5 = strongly agree): high if mean ≥ 4,
low if mean < 4. Cronbach’s α = 0.66 pretest, 0.68
posttest8

Endorsement of culture-specific beliefs:

27 “If I get breast cancer, I will first seek treatment from a fofo or a
taulasea.”

28 “Breast cancer is spread through the air.”

High/low endorsement derived from 5 response
categories (strongly disagree, somewhat disagree,
neither disagree/agree, somewhat agree, strongly
agree): high = agreement with one or both items, low =
otherwise

Agreement with divine intervention:

29 “My faith in God will help me not get breast cancer.”

High/low agreement derived from 4 response
categories: high = strongly agree or somewhat agree,
low = strongly disagree or somewhat disagree

*
Cronbach’s α was computed only for multi-item constructs with raw scores derived as means. Other constructs used single items (belief in control

over prevention, belief in control over recovery, perceived severity, social support, divine intervention) or were scored using a counting approach
(perceived susceptibility, screening concerns, culture-specific beliefs) or as percent correct (knowledge).
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Table 3

Bivariate associations between pretest characteristics and self-reported mammography use between pretest and
posttest

Association with Self-Reported Receipt of Mammogram
Between Pre- and Posttest

Pretest characteristic
Mammogram receipt

rates*
Odds ratio
(95% CI) P

Study group

   Intervention group 47% (185/391) 1.26 (0.74, 2.14) .390

   Control group† 39% (148/384)‡

Mammogram history at pretest

   Had a mammogram in past 56% (182/324) 2.82 (1.99, 4.01) <.0001

   Aware of mammograms but never had one 43% (82/189) 1.72 (1.23, 2.41) <.0001

   Unaware of mammography† 26% (69/262)

Age

   42–49 years 44% (127/287) 1.21 (0.82, 1.80) .337

   50–64 years 44% (146/334) 1.29 (0.90, 1.86) .171

   65 years or older† 39% (60/154)

Country of birth

   American Samoa 43% (196/460) 1.19 (0.82, 1.74) .365

   Other† 44% (137/315)

Education level

   More than 12 years 49% (65/132) 1.55 (0.98, 2.45) .063

   9–12 years 43% (220/517) 1.19 (0.88, 1.60) .259

   8 years or less† 37% (44/118)

Marital status

   Currently married 46% (231/506) 1.31 (1.01, 1.70) .041

   Currently single† 38% (102/267)

Employment status

   Employed 51% (126/246) 1.48 (1.15, 1.13) .005

   Other† 39% (207/529)

Annual family income

    $20,000 or more 48% (106/221) 1.53 (1.10, 2.12) .012

    $10,000–$19,999 46% (101/221) 1.30 (0.91, 1.85) .143

    Under $10,000† 36% (104/289)

Language of interview

   Samoan 42% (279/672) 0.75 (0.52, 1.06) .106

   English† 52% (54/103)

Insurance status

   Insured 45% (272/609) 1.21 (0.92, 1.97) .125

   Uninsured† 37% (61/166)
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*
Sample sizes are denoted parenthetically

†
Reference group

‡
Sample size reduced from 385 to 384 due to nonresponse on mammogram use for one women in the control group.
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