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ABSTRACT
TUONG-VI VO HO
EFFECTS OF AN EDUCATIONAL INTERVENTION ON BREAST CANCER
SCREENING AND EARLY DETECTION IN
VIETNAMESE AMERICAN WOMEN
DECEMBER 2006
This experimental two-group pretest-posttest study evaluate the effects of an

educational intervention on breast cancer knowledge, breast cancer health beliefs, breast
self exam (BSE) knowledge, breast self-exam practices and confidence levels,
mammogram activities, and clinical breast exam with a group of Vietnamese American
women living in Houston and its vicinity. Using chi-square and one-way ANOVA
statistical analyses, demographic data and the effects of the intervention were evaluated
with a sample of 94 Vietnamese American women who were recruited via radio
announcements and posted flyers. These participants were randomized to control (n=41)
and experimental (n=53) groups. The Health Belief Model (HBM) was used as the
conceptual framework. Components of Leininger’s transcultural nursing theory were
incorporated into the design of the educational intervention. Two components of the

HBM (perceived seriousness [F(1,91) 11, p < 0.01] and perceived benefit [/ (1,91) 11, p

< 0.01)] were found to be significantly different between the 2 groups. Three months
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after the intervention, there were significant increases in the level of BSE knowledge [F
(1,92) = 8.45, p = 0.005], level of confidence in performing BSE [F (1,91) = 1.54,p =
0.009}, as well as a higher self-report of BSE practice [X*= (1,N = 94) = 7.27, p = 0.007].
There was a significant change noted within the experimental group in breast cancer
knowledge [F(1,98) = 13.94, p < 0.001]. There were no significant changes found
between the control and intervention groups in respect to breast cancer knowledge [F
(1,91) = 1.7, p = 0.2], self-reported mammogram activities [X2(1,N=74)=0.16,p=
0.90], and self-reported clinical breast exam [X* (1,N = 88) = 0.98, p = 0.32].

These findings indicated a culturally sensitive educational intervention could have
a positive impact. on the health beliefs and practices related to screening and early
detection of breast cancer in this population. Longitudinal studies are needed to evaluate

the impact of the educational intervention over time.
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CHAPTER 1
INTRODUCTION
Problem of Study
According to the United States (U.S.) Census Bureau (2003), the U.S. population

included 28.4 million foreign-born immigrant people in 2000. Vietnamese immigrants to
the U.S. belong to one of the fastest growing segments of the nation's population. The
Vietnamese Americans (Vietnamese hereafter) population grew from 614,547 in 1990 to
1,122,528 in 2000, representing an 82.7% increase over a 10-year period (U.S. Census
Bureau, 2003). The increase in the Vietnamese population has been attributed primarily
to immigration rates and a redefinition of the Asian and Pacific Islander group. In 1980,
95% of the Asian and Pacific Islander population was comprised of six Asian groups:
Chinese, Filipino, Asian Indian, Japanese, Korean, and Vietnamese (Bouvier & Agresta,
1985). In 2000, the Vietnamese sub-group was the fourth largest Asian American group
(U.S. Census Bureau, 2002). It has been projected that by 2030, the Vietnamese
population will be the second largest segment of the Asian-Pacific Islander population,
equaling or surpassing the Filipino population, which is currently the second largest U.S.
Asian-Pacific Islander minority (Jenkins, McPhee, Bird, Pham, Nguyen, & Nguyen,
1999). Texas has the second largest Vietnamese population in the U.S. It is estimated that

120,000 Vietnamese persons live in the Houston area which makes this the fourth largest



Vietnamese population among U.S. cities as well as the largest population of any
southern U.S. city (U. S. Census Bureau, 2004).

Despite the massive growth in the Vietnamese population, there is a deficit in
research about this community's health problems and preventive behavior practices,
especially in the area of breast cancer screening. Although infectious diseases in this
group have been well studied (Centers for Disease Control and Prevention [CDC], 1992),
the Vietnamese population's risk for noninfectious diseases such as cancers and barriers
to preventive health care are not fully understood. Preliminary survey data in California,
where 46% of all Vietnamese Americans reside, indicated that behavioral health risk
profiles of the Vietnamese are dramatically different from those of the state's overall
population (CDC, 1992).

Rationale for the Study

Although heart disease is the leading cause of death for the general Caucasian
population, cancer is the leading cause of death for the Vietnamese population (Agency
for Healthcare Research, 2003). Breast cancer is the most common cancer in Vietnamese
women (McPhee, 2002). Additionally, Vietnamese women are often diagnosed with
breast cancer at a younger age compared to the general U.S. population with about 50%
of the women younger than 50 years of age at time of diagnosis (Lin, Phan, & Lin, 2002).
Vietnamese women tend to have more mastectomies as treatment methods. At the time of
diagnosis, most of these cancer cases are already at advanced stages, and distant
metastases are found in 25% of the Vietnamese women compared to 22% of white

women (Smith, Cokkimides, & Eyre, 2003), which makes optimal treatment difficult.
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Findings also indicate that the longer Vietnamese women live in the U.S., the more their
cancer rates approach the rates of white American women (Lin et al., 2002).

Early screening and detection could possibly improve and save hundreds of lives
among Vietnamese women, especially in regard to breast cancer. For all of these reasons,
studying breast cancer screening behaviors of Vietnamese women will help health care
professionals gain a better understanding of the health beliefs and practices among this
population so that prevention and early detection programs can be designed specifically
to meet their needs. This study tested a culturally appropriate and culturally sensitive
educational intervention on breast health and early breast cancer detection methods. This
study offered a face-to-face, hands-on educational intervention with Vietnamese women.
An experienced oncology nurse who is Vietnamese and is fluent in English and
Vietnamese provided the intervention. Findings from the study will add to the body of
knowledge regarding culturally sensitive breast cancer education.

Theoretical Framework |

The health belief model (HBM) presented by Becker (1974) provided the
theoretical framework for this study. The HBM attempts to explain why some people
who do not have a certain illness take actions to avoid the illness. This model has been
used in various studies exploring the personal perceptions and actions of women at high
risk for breast cancer and examining health belief influences on the practice of BSE and
other screening actions (Calnan & Moss, 1984; Calnan & Rutter, 1986; Champion, 1987;
Wyper, 1990). Becker’s model outlines five factors or dimensions associated with an

individual’s decisions in the area of health and illness behaviors. The dimensions of the
3



model are perceived susceptibility, perceived severity or seriousness, perceived benefits
and costs, motivation or cues to action, and modifying factors such as self-efficacy
(Becker, 1974). The first dimension, perceived susceptibility, relates to the individuals’
beliefs regarding the accuracy of the diagnosis. Even though individuals might perceive
susceptibility, the individuals must have some sense of severity such that they believe
there might be serious organic or social repercussions. Thus, the second dimension,
perceived severity, plays an important role. The third dimension is perceived benefits and
costs, meaning that if individuals recognize the benefit of some treatment modality they
are likely to comply. Yet, the cost works inversely to reinforce noncompliance when
there are negative aspects to therapy that might include cost, duration of therapy, side
effects, and social factors such as impact on family or work. The fourth dimension,
motivation, can be a reinforcing factor, influencing individuals to seek treatment or
comply with recommendations. The fifth dimension or modifying factors includes factors
in addition to the previously mentioned dimensions that might influence health beliefs
and practices; they include such things as patient-practitioner relationship, physician
continuity, demographic and personality variables, structural, attitudes, and enabling
experiences.

In summary, according to the HBM, it is proposed that if individuals perceive
their own susceptibility to a disease, believe that the disease is severe, recognize the
benefits as well as the barriers to preventive action, receive facilitative cues, and are
motivated in health matters, there is a high likelihood that these persons will engage in

preventive behavior for that disease. Because the model is focused on perceptions and
4



subjective probability estimates of benefits and barriers to action, it has been described as
a cognitively based, decision-making model (Lauver, 1987).

The HBM may assist the researchers and health care providers to understand the
health beliefs and practices of the Vietnamese population in regard to breast cancer
screening and early detection. It is an appropriate theoretical framework in studying their
perceived risks and benefits, perceived susceptibility, knowledge of breast cancer, health
beliefs and practices, and perceived barriers to participation in health prevention activities
such as clinical breast exams, mammography, and cues for actions. Better knowledge of
the cancer health beliefs and practices of the Vietnamese population along with the
assessment of its members’ cancer knowledge, prevention, and early detection behaviors
can be obtained so appropriate interventions can be planned to improve their cancer
preventive practices.

Additionally, because the target population for this study was Vietnamese
American women who were mostly born and raised in Vietnam, cultural sensitivity was a
factor in the design of the educational intervention. Leininger’s transcultural nursing
theory served as a guide in the culturalogic assessment for this population (Leininger &
McFarland, 2002). Leininger defined health as incorporating the beliefs, values, and
actions that are culturally known and used to preserve and maintain well being. A central
tenet of Leininger’s theory is that is it important for the nurse to understand the culture’s
view of illness. In order to understand a cultural group’s health practices, one must
understand cultural beliefs and values. For example, the Vietnamese frequently use folk

treatments for health care (Davis, 2000). They believe in the concepts of yin and yang.
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Their daily routines and lifestyle are less rushed and less stressful compared to the typical
U.S. daily lifestyle. Vietnamese people tend not to rush because their concept of time is
much more elastic (Catanzaro & Moser, 1982; Nguyen, 1985; Owen, 1987). They place a
high value on controlling and suppressing negative feelings. Vietnamese women usually
respect modesty. Touching or exposing oneself, even for learning, is not appropriate or
acceptable. The lack of breast cancer screening among Vietnamese women could be due
not only to the lack of knowledge and cost, but also due to the cultural values of personal
modesty (McPhee, 2002) along with cultural influences on concepts of screening and
prevention. All of these cultural beliefs and values were incorporated into the study
intervention.
Assumptions
The following assumptions applied to this study:
1. Vietnamese American women can perceive benefits in learning about cancer
preventive behaviors.
2. Vietnamese American women can perceive breast cancer as an illness that can
threaten their health and well being.
3. Vietnamese American women will provide accurate responses when answering
questions pertaining to their knowledge and perceptions of breast cancer.
Hypotheses
The following seven hypotheses were tested. Vietnamese women, age 18 years
and older, who receive a 1-hour breast health and breast cancer educational session

provided at a Vietnamese community center by an oncology registered nurse will report:
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(1) a significant change in health beliefs regarding breast cancer 3 months after
the educational intervention as measured by the Health Belief Model Scale Questionnaire
(HBM Scale) (Champion, 1988);

(2) an increase in breast cancer knowledge 3 months after the educational
intervention as scored on the HBM Scale (Champion, 1988);

(3) an increase in BSE knowledge 3 months after the educational intervention as
scored on the HBM Scale (Champion, 1988);

(4) an increase in confidence level when performing BSE 3 months after the
educational intervention as measured by the HBM scale (Champion, 1988);

(5) a higher self-report of BSE practice 3 months after the educational
intervention;

(6) a higher self-report of mammogram activities 3 months after the educational
intervention, and

(7) a higher self-report of clinical breast exam 3 months after the educational
intervention compared to Vietnamese women who do not receive the educational
intervention.

Definition of Terms

The following terms were defined for this study:

Vietnamese American woman: A female U.S. resident or citizen with an origin of birth in
Vietnam or a descendant of Vietnamese parents (Wikipedia, 2006). For this study, a

Vietnamese American woman (or Vietnamese woman) was one who is 18 years old or



older, met study criteria, and self-identified as either being born in Vietnam or as a
descendant of Vietnamese parents.

Breast Self Examination (BSE): Breast self-examination is the inspection and palpation of
one’s own breasts for detecting any changes or abnormalities (Redeker, 1988). For this
study, BSE was measured by the knowledge questions on the scale developed by
Champion (Champion, 1988) (see Appendix A).

Clinical Breast Exam: Breast examination, which was performed by the health care
providers such as doctors or trained nurses (Scanlon, 1984). For this study, clinical breast
examination was self-reported by the participants.

Knowledge of BSE: Factual information one can recall about the cancer detection
technique of BSE including the purpose of performing BSE, frequency of performing
BSE, and techniques used in BSE (Champion, 1990). For this study, knowledge of BSE
was measured by knowledge questions on Champion’s scale (Champion, 1988)
(Appendix A).

Knowledge of breast cancer: Knowledge of breast cancer is information one can recall in
regard to cancer of the breast, such as signs and symptoms, incidence rates, risk factors,
and detection techniques as measured on a scale (Phippps, Cohen, Sorn, & Braitman,
1990). For this study, knowledge of breast cancer was measured by the knowledge
questions on Champion’s scale (Champion, 1988) (Appendix A).

Cancer health practices: Activities or routines that women perform in order to prevent or
detect cancer including activities such as performing BSE monthly and having

mammograms as recommended by health care professionals (Pham & McPhee, 1992).
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For this study, these practices were measured by the Champion HBM Scale (Champion,
1988) (Appendix A).

Cancer preventive behaviors: Behaviors that women perform, either routinely or by
recommendations, to prevent cancers such as taking in a nutritious diet, exercising, and
obtaining adequate rest (Jenkins, McPhee, Bird, & Bonilla, 1990). For this study, these
behaviors were measured by the Champion HBM Scale (Champion, 1988) (Appendix A).
Confidence level: A feeling of assurance, especially of self-assurance or the state or
quality of being certain (Merriam-Webster Dictionary, 2006). For this study, self-
confidence was measured by Champion’s (1988) Health Belief Model Scale (Appendix
A).

Educational intervention: An educational program, in which women are taught about
breast cancer including signs and symptoms of breast cancer, BSE, early detection, and
screening recommendations. For this study the educational intervention program
followed the American Cancer Society guidelines and recommendations (American
Cancer Society, 2006).

Health beliefs: Health beliefs are variables that influence one’s feelings about wellness
and illness, and that may also influence one’s practice of preventive behaviors
(Rosenstock, 1966). For this study, health beliefs were operationally defined as the
perceived susceptibility to and the perceived seriousness of breast cancer measured by the
Health Belief Model Scale developed by Champion (1988).

Health practices: Health practices are health behaviors that women perform in order to

prevent or detect cancer and to maintain health such as performing BSE monthly, having
9



mammogram as recommended by health care professionals, seeking health care providers
on a routine basis for recommended tests (Pham & McPhee, 1992). For this study, health
practices were measured by a demographic data form (Appendix B).
Limitations

Because a convenience sample was used for the study, the generalization of
results could only apply to the sample itself. The sample may not reflect all Vietnamese
American women.

Summary

Since 1975, the Vietnamese American population has grown significantly to
become one of the most populous and important ethnic groups in the country. Along with
the increase in population growth, health problems and diseases are also increasing.
Cancer is the leading cause of death in this population (Agency for Healthcare Research,
2003) and breast cancer is one of the most common cancers in Vietnamese women.
Screening and early detection have been known to save lives. However, this population
has a very low cancer screening participation rate. Their health beliefs and practices need
to be explored further to determine their influences on the decisions to participate in the
cancer screening activities. Educational interventions are needed to increase their
knowledge of breast cancer, their screening and early detection participation, and their
confidence level in performing BSE. Using the Health Belief Model along with
Leininger’s transcultural assessment guide, hypotheses were formulated in regard to the

effects of this educational intervention program.
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CHAPTER 2
REVIEW OF LITERATURE

The literature was reviewed for pertinent information regarding the aim of this
study: to determine the effects of an educational intervention program on breast cancer
screening and early detection beliefs and practices in a group of Vietnamese American
women. Searches were done using key words such as breast cancer, detection,
prevention, screening, Vietnamese women, through Texas Woman’s University library
database, Texas Medical Library, the M. D. Anderson Cancer Center research library
database, the Cumulative Index of Nursing and Allied Health, PsycInfo, PubMed, and
MedLine as well as inter-library loan for requested articles. Vietnamese American census
background databases were searched through the U.S. Census Bureau, Center for Disease
Control and Prevention, and other government agencies. A search via Google engine also
was done, but most of the obtained information was not in the form of research studies.

Electronic bibliographic databases were searched using identified keywords. Print
materials and article reference lists were hand searched to identify materials to include in
this literature review representative of the current published nursing literature. Since there
was little nursing research done in the area of breast cancer screening in Vietnamese
American women, the literature search was extended to other disciplines such as
community and public health, behavioral science, medical science, and psychosocial

science. Even with these broader search efforts, there were not many published studies.
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To have a longitudinal understanding of the progress of the behavior research in this
population, the literature search included studies from the 1970s when the Vietnamese
people first migrated to the U.S. To further compare the health screening beliefs and
practices of this population in different geographic locations, the literature search also
included studies in different countries other than the U.S.

Articles and research reports deemed appropriate for this study were culled from
the literature and classified into the following categories: (a) the Health Belief Model and
its use in BSE studies to explain compliance and prediction with certain health practices
and behaviors, (b) morbidity, mortality, and risk factors for breast cancer in Asian
American women, (c) breast cancer in Vietnamese American women, (d) barriers to
breast cancer screening in Vietnamese women, () screening behaviors in Vietnamese
women, and (f) interventions to improve the low breast cancer screening participation
rate in Vietnamese women.

The Health Belief Model

The Health Belief Model has been reported in the literature since the 1950s and
been used widely in many disciplines such as behavioral science, psychology, preventive
medicine, and nursing. According to Rosenstock (1974), health decision-making is a
process in which the individual moves through a series of stages or phases. Interactions
with person or events at each of these stages influence the individual’s decisions and
subsequent behavior. Hochbaum (1958) studied more than 1,000 adults in three U. S.
cities in an attempt to identify factors underlying the decision to obtain a chest x-ray for

the detection of tuberculosis. They linked beliefs in susceptibility to tuberculosis and
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beliefs in the benefits of early detection. Results showed that in the group exhibiting
belief in their own susceptibility to tuberculosis and the belief that overall benefits would
accrue from early detection, 82 percent had at least one voluntary chest X-ray. On the
other hand, of the group exhibiting neither of these beliefs, only 21 percent had obtained
a voluntary X-ray. Thus, the study supported that a particular action is a function of the
two interacting variables-perceived susceptibility and perceived benefits. This study was
one of the first using the Health Belief Model as a framework.
HBM and BSE Studies

Many researchers have used the HBM as a theoretical framework, either by itself
or in combination with another framework, in various settings to evaluate compliance
with recommended BSE practices, the beliefs of the participants, and the predictors of the
screening behaviors among various populations. Calnan and Moss (1984) used the HBM
to examine the decision to adopt preventive health behavior in a group of 825 women
living in a large provincial city located in the studied health district in the United
Kingdom. The women were from 45 to 64 years old. They were interviewed at their own
homes 1 month prior to the BSE class (N=678) and 1 year later (N=540). The BSE class
was held at a hospital clinic and consisted of a short instructional film and a talk from a
nurse. The level of compliance with BSE practice was examined after BSE classes were
given. Compliance was defined as continued adherence to the practices recommended,
such as regular BSE with proper techniques or the identification of breast abnormalities
and the immediate seeking of professional medical care once an abnormality is detected.

The results indicated that health beliefs were the best predictors of compliance. Women
13



who were assessed as feeling particularly vulnerable to breast cancer were much more
likely to comply than those who had perceived moderate or low vulnerability.

Champion (1985) researched the relationships between attitudes about BSE and
breast cancer and the frequency of performing BSE with a convenient sample of 301
urban women living in the United States. The participants were recruited from various
areas such as churches, seniors’ citizen centers, and business establishments in the
metropolitan area, a day care center, swim teams, industry, and a university class. Self-
administered Likert scale questionnaire was given to each participant, either in person or
by mail. Five independent variables, susceptibility, seriousness, benefit, barriers, and
health motivation, were measured using a rating scale. The frequency of BSE was the
dependent variable. Step-wise multiple regressions were used to test the effects of the
five independent variables on BSE frequency, either in combination or as individual
variables. Twenty-six percent of the variance in BSE was from the 5 independent
variables (R=. 51, p <.001). Individually analyzed, the barrier variable had the largest
portion of variance (23%). The participants who perceived fewer barriers to BSE were
more likely to have a high frequency of performing this activity. Health motivation was
also found to be a significant variable influencing the practice of BSE. Participants who
reported a higher frequency of BSE were found to have a higher score in health
motivation. The results supported the relationships between the HBM variables and the
frequency of BSE practice.

In 1986, Calnan and Rutter studied the relationships between health beliefs and

health behavior to evaluate the benefits of BSE in the early detection of breast cancer in
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England. The study consisted of three groups of women participants. A first group of 278
women were invited and attended a BSE class. A second group of 262 women were
invited to attend the BSE class but had declined. A third group consisting of 594 women,
were not taught BSE, and served as the control group. Self reported behaviors and beliefs
were measured before the BSE class and at 1 year after the class. The first interview
showed no differences among the 3 groups. However, the second interview showed a
significant change in the first group (BSE class attendees) with the BSE frequency and
technique. For the non-attendee group, BSE frequency and technique also had increased
although it was less than for the BSE attended group. For the control group, there was a
slight increase in BSE technique only. At the first interview, the best predictor for BSE
frequency and technique was the perceived vulnerability of breast cancer. For the second
interview, the perceived value of BSE was the major predictor for BSE behavior. The
results showed that beliefs do predict behavior. However, the evidence also suggests that
the relationship between behavior and the dimensions of belief, which the model
addresses, was not as strong as expected.

Massey (1986) surveyed 225 rural southern women living in the U. S. who
practiced BSE six or more times per year and found that these women had higher
perceived susceptibility scores than women who practiced BSE less than six times per
year. A convenient sample of 335 women was obtained from work or from a club
meeting. This sample was also stratified according to age- under 50 years or 50 years of
age or older, education- less than high school graduate or high school graduate and

above, and race- white or nonwhite. The instruments used were the demographic
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questionnaire and the Health Belief Questionnaire which was designed to measure the
perceived susceptibility to breast cancer. There were 241 questionnaires returned, but
only 225 were usable since 16 were incomplete. About 40% or 91 women reported
practicing BSE 6 or more times during the preceding year. The other 60% or 134 women
reported practicing BSE less than 6 times. A one-tail t- test was used to determine the
differences between the means of these 2 groups. The mean score of the perceived
susceptibility of the women who practiced less than 6 times was significantly lower than
that of the group of women who practiced BSE6 or more times during the preceding year.
Age, education, and race were also found to be significantly correlated to perceived
susceptibility among these women. A typical woman who perceived herself more
susceptible to breast cancer thus would perform BSE more frequently than her
counterpart, would be younger than 50 years of age, have a higher education, and be
white.

Champion (1987) studied the relationship of BSE frequency to the HBM
variables, using a convenience sample of 588 women recruited from an outpatient clinic
ata U. S. university medical center. The participants’ age were ranging from 12 to 74
years old (M=33.86, SD= 13.9). Majority of them were white, married, and Protestant.
Components of the HBM such as susceptibility, seriousness, benefits, barriers, health
motivation, control and knowledge of breast cancer and BSE were measured using a
Likert scale questionnaire previously tested for validity and reliability. The results, using
multiple regression and discriminate analysis, indicated that barriers, knowledge, and

susceptibility were correlated with frequency of BSE (R= .53, F=32.3, p <.001) and had
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accounted for 28% of the total variance. When analyzed individually, perceived barrier
also was found to have a significant influence on the frequency of BSE practice (R=.22).
The study results demonstrated that persons who were taught BSE by a doctor or nurse
practiced BSE with greater frequency than those taught in other ways.

Rutledge (1987), in a study of factors related to women’s practice of BSE, found
that low perceived barriers were positively correlated to frequency of BSE practice. The
sample consisted of 103 women who volunteered to participate in the study from church
circles, volunteer groups, and special interest groups. Each was given a questionnaire
packet to take home to answer and then to mail to the investigator. The instruments
included the demographic data form, a modified version of the Champion (1984) Health
Belief Model, the Tennessee Self-Concept Scale, and the Norbeck Social Support
Questionnaire. There were 93 women who met the study criteria whose answers were
included for the analysis. Their ages ranged from 25 to 85. Most of the women were
married (66%), were white (84%), averaged 15.8 years of education, were Protestant
(90%), and had an annual family income over $50,000. Analysis showed that the
perceived benefits of BSE were positively associated with frequency of BSE practice.
Women with perceived lower barriers to BSE also reported a significant relationship with
BSE practice. No significant relationship was found between BSE frequency and social
support, and perceived severity of breast cancer.

The work of Champion in 1988 also supported the HBM’s variables. The sample
consisted of 380 women, age 35 years and older, who were contacted via random digit

telephone dialing. Correlations were computed between attitudinal variables from the
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HBM and the proficiency, intent, and frequency of BSE. Results supported the combine
effect of susceptibility, seriousness, barriers, health motivation, and control on intent to
practice BSE.

Redeker (1989) investigated the relationship between health beliefs, health locus
of control, and practices of BSE in 48 suburban women whose children were attending
three private preschools. Participants’ ages ranged from 26 to 44. The majority of them
were white, Catholic, and all had completed a high school education. A Likert type scale
using agree or disagree was used. Component of health beliefs such as perceived
susceptibility to breast cancer and perceived benefits of BSE were incorporated in to the
instrument to measure the frequency of BSE practice. Discriminant functions analysis
was used to analyze the data. Women who scored high on the health beliefs and the
internal health locus of control scales reported practicing more BSE than non-BSE
practitioners [F' (2, 44) = 3.796, p= 0.03]. There were no differences between the
moderate and high frequency of BSE participants in health beliefs and the internal health
locus of control variables.

Wyper (1990) further studied the HBM variables, especially the effect of the
combination of perceived susceptibility and seriousness of the breast cancer. Data were
collected from 202 women recruited from the clinic of group practice physicians at a
health center affiliated with a university, breast evaluation and education program
sponsored by a hospital, local churches’ women’s group, and public health fair events.
The participants’ age range was approximately equally divided with one-third under 40

years old, one-third between 40 and 59 years, and one-third 60 and older. They were
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primarily white, well educated with 82% having more than high school education, and
47% of them Protestant. The instrument used was the 1987 Champion HBM Scale. For
analysis, susceptibility and seriousness were combined as one variable contributing to the
threat of breast cancer. Results indicated that the participants perceived that BSE had
many benefits (M=5.43, SD= 0.66) related to breast cancer detection and few barriers
(M=1.78, SD= 0.71). However, this combined variable was not able to explain more
variables in the practice of BSE as when they were separated. The perceived barriers and
BSE performance (R = -0.44) were negatively correlated meaning the fewer perceived
barriers to performance of BSE a woman has, the more frequently she will perform BSE.

Phipps, Cohen, Sorn, and Braitman (1999), completed a qualitative study of
cancer knowledge, beliefs, and screening behaviors of 19 Vietnamese and 19 Cambodian
women using the HBM as their theoretical framework. Data were collected via telephone
interview from a convenience sample extracted from a registry of patients who received
prenatal care in a gynecology and obstetrics clinic located in North Philadelphia. The
Vietnamese and Cambodian women were identified through this registry. A second
convenience sample of Vietnamese women was obtained from the registry of a
Vietnamese community organization since the clinic sample was mostly Cambodian
women. Bilingual and bicultural interviewers conducted the telephone interview using
the native language of the participant. The investigators attempted to identify beliefs and
barriers to the participation in cancer screening in these two groups of women. The
median age for the Cambodian women was 34, ranging from 21 to 56. For the

Vietnamese women, the median age was 41 years ranging from 21 to 60. The medium
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numbers of years in the U. S. was 9 for the Cambodian, and 5 for the Vietnamese. In term
of cancer knowledge, 47% of Vietnamese women could not define cancer compared to
84% of the Cambodian women. Years in the U. S. was not correlated with cancer
knowledge. Only 10 out of 38 participants were able to name a method or way to prevent
cancer. The 5 dimensions of the HBM were applied to this research and were found to be
effective to guide the study.

In 2003, McGarvey and colleagues studied the differences in cancer screening
practices and attitudes among Hispanic, Vietnamese, and Cambodian low-income women
in northern Virginia. The HBM was used to determine the participant’s readiness to act or
compliance to cancer screening recommendations in relation to whether she perceived
that she was susceptible to breast cancer disease. The sample consisted of 25 Hispanic
women, 28 Vietnamese women, and 25 Cambodian women who were recruited from a
health and occupational counseling agency. Inclusion criteria included women at age 40
or older that had an income at or below the federal poverty level. The Health Belief Mode
Scales for Measuring Beliefs Related to Breast Cancer from Champion (1993) was used
as the instrument for the in person interview to assess the participant’s attitudes regarding
risk of breast cancer and breast cancer screening behaviors. The interviews were
conducted either at the participant’s home or at the agency using the participant’s own
native language. The Vietnamese group reported having the lowest income level with the
medium annual income of $11,699 (SD=$8,229). There were no significant differences
found between the groups in the receipt of mammogram (47% of Vietnamese, 54%

Hispanic, and 64% of Cambodian). The Vietnamese and Hispanic groups perceived
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cancer to be more serious, and were motivated to act or find ways to detect cancer as an
early stage. Interestingly, the Vietnamese group reported that they were less susceptible
to getting breast cancer and were more confident in their ability to detect breast cancer
than the other groups. A summary of these studies, in a chronological order, is presented
in Table 1.
HBM and Nursing Research

Champion (1990), in a follow up to the 1988 study, found support for the
attitudinal variables specified by the HBM related to frequency and proficiency of
performance of BSE. By using computer-generated random digit dialing as the initial
contact, 362 women were recruited from a list of 9,000 telephone numbers from women
who lived in a large metropolitan area and surrounding counties. Their ages ranged from
35 to 90 years of age with a mean of 50.4 years. Data were collected via in-house
interviews at initial visit and telephone interviews at 1 year. Health Belief Model Scales
(Champion, 1984) with a 7-point Likert scale were used to measure attitudinal variables
such as perceived susceptibility, seriousness, benefits, barriers, control, and health
motivation. The results of this study indicated there were a high level of perceived
control (M=6.65), perceived benefits (A=6.21), health motivation (M=5.68), and
seriousness (M=5.51). There was a moderate level of confidence in performing BSE
(M=11.16 {on a range from 3-15}, SD=2.79). The performance of BSE from the second
year interview showed an increase in frequency and proficiency. The over all results

indicated that the perceived barriers, knowledge of breast self examination, and the
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ability of past performance can predict the woman’s current performance in the
adherence to the cancer guideline and breast self-examination.

The lifetime work of Champion on breast self-exam and breast cancer using the
HBM has Been served as a foundation for many other nurse researchers. Schulmeister and
Lifsey (1999), both nurse researchers, studied the cervical cancer screening knowledge,
behaviors, and beliefs of 96 immigrant Vietnamese women using the HBM and
Leininger’s transcultural nursing theory as theoretical frame works. The participants were
recruited from 5 churches in southern Louisiana. A Vietnamese nurse who spoke both
Vietnamese and English collected the data during a face-to-face interview in a private
meeting room at these churches. The instrument was constructed with open-ended
questions, which had derived from the HBM and from the review of literatures. It
consisted of health beliefs, cancer screening practices, sociodemographic factors, and
acculturation variables. Their participants’ ages ranged from 18 to over 65 years old.
About 77% of the 96 Vietnamese women could not state correctly the purpose of the Pap
test. Seventy-four of them had never heard of the Pap test and seventy-eight of them
thought that it was unlikely that they would ever get cervical cancer. Cultural beliefs and
gender differences between health care providers and the participants may have hindered
their participation in cervical screening and early detection in this population. Although
this study was in the area of cervical cancer, the application of the HBM was, once again,

demonstrated in this study.
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Table 1

Chronological Summary of the Health Belief Model and Breast Self Exam Studies 1984-2003

Sample Size

Author/Date Study Design N Setting HMB Components and Outcomes
(1984) Intervention trial Pre: N=678 Homes interviewed. Health beliefs were the best
Calnan & Moss with pre and post Post: N=540  BSE held at hospital predictor for the compliance of BSE.
BSE interview. clinic, England.
(1985) Self- administered N=1301 Churches, class, home, High frequency of BSE practice
Champion Likert-Scale via senior citizen center, associated with perceived less
survey and mailed. home, university, barrier and high score of health
industrial companies. motivation.
(1986) Intervention with 3  Control: 594  Home interview Pre-intervention: Perceived
Calnan & groups: control, Experimental: BSE class held at vulnerability of breast cancer was the
utter BSE intervention, 278 hospital clinic, United  best predictor for BSE. Post-
& declined BSE Non BSE Kingdom. Intervention: Perceived value of BSE
attendee: 262 was the major predictor for BSE.

group
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Table 1 (continued)

Author/Date Study Design Sample Size N Setting HMB Components and Outcomes
(1986) Descriptive N=225 Work place or Higher perceived susceptibility
Massey Survey club meeting in of breast cancer women had a

U. S. higher frequency of BSE
practice. Age, education, and
race were correlated to
perceived susceptibility.

(1987) Survey N=588 Out-patient clinic at Barriers, knowledge of breast
Champion Liker-Scale a U. S. university cancer, and perceived

questionnaire susceptibility were correlated

with frequency of BSE.
(1987) Survey, mailed N=103 Churches volunteer, High perceived of BSE benefit
Rutledge special interest correlated with high frequency.
group

(1988) Survey; digit N=308 Telephone Positive correlation between the
Champion random telephone interview HBM components and BSE practice




Table 1 (continued)

Author/Date Study Design Sample Size N Setting HMB Components and Outcomes
(1989) Survey N=48 3 preschooler High scores of health beliefs
Redeker schools reported practicing more BSE.
(1990) Survey N=202 A health center Less perceived barriers had a
Wyper clinic higher frequency of BSE.

Vietnamese women had low
(1999) Telephone interview N=38 Participant’s home

N Phipps et al.

(qualitative approach) (19 Vietnamese,

knowledge level of breast cancer.

The HBM dimensions applied to

19 Cambodian)
the research.
(2003) Survey N=178 Health & No significant difference between
McGarvey et al, Interview (25 Hispanic, Occupational 2 groups in mammogram usage.

28 Vietnamese,

25 Cambodian)

counseling agency

Or at homes

Vietnamese perceived cancer to be
more serious than Cambodian but

less susceptible to breast cancer.




Mikhail and Petro-Nustas (2001) published their work in the Journal of Nursing
Scholarship on testing the Arabic version of Champion’s HBM Scales in 519 Jordanian
female university students and their employees in 2 universities in Jordan. The
questionnaire was back translated after the content was validated by a group of judges.
The participants ranged from 18 to 59 years of age. Results indicated that the seriousness,
benefits, and motivation scales did not show a strong correlation with the last 12 months
BSE practice. However, perceived barriers and susceptibility showed a strong correlation
with BSE in the past 12 months BSE practice. Perceived susceptibility, motivation, and
benefits all showed significant correlations with the intention to practice BSE in the
future. Results again proved supported that the HBM is applicable for behavioral nursing
research.

In the same year, Sadler, a nurse, and her colleagues (2001), also studied the
breast cancer knowledge, attitudes, and screening adherence among 275 Vietnamese
women using the HBM as their theoretical framework. Their ages ranged from 20 to 71
years. Participants were recruited from the breast cancer education program, which was
offered at collaborating Asian grocery stores. Baseline sociodemographic data and breast
cancer knowledge, attitudes, and screening practices were obtained. Telephone follow-up
survey data were collected to assess the participants’ frequency of breast cancer screening
activity after the intervention. Visual teaching aids with breast cancer education materials
were displayed at the participating Asian grocery stores to raise awareness of breast
cancer and mammography. The results showed that about 35.6% of them indicated that

they had enough information. Yet, 87.3% (240) of the women were interested in
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receiving more educational information, either to keep their families healthy or for their
personal breast cancer information. Perceived barriers were lack of time (47.6%),
language barriers (20.7%), and lack of financial support (10.9%). The results indicated
that knowledge was the needed precursor for the women to follow the breast cancer
screening guidelines.

Recently, Lamanna (2004) used the HBM as her theoretical framework to study
224 male and female American college student’s knowledge and attitudes about skin
cancer and perceived risks of developing skin cancer. The participants’ ages ranged from
18 to 25 years old and all attended classes on the main campus of the State University of
New York at Stony Brook, New York. The instruments were designed based on the HBM
framework, and they were self-administered. The results showed that majority of the
participants did not think that sun tanning poses a high risk for skin cancer (80.4%).
However, 53.1 of the participants perceived themselves as more susceptible to skin
cancer than other who did not use sun tanning. They did perceive that skin cancer was a
serious illness. Yet, they did not see any reasons to use protection despite lack of barriers
to using protection (78.6%).

The above studies indicated that the HBM has been well accepted in the nursing
profession and often used as the theoretical or conceptual framework for studies related
to health care knowledge, attitudes, and behaviors. A chronological summary of all of

these studies can be found in Table 2.
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Morbidity, Mortality, and Risk Factors for Breast Cancer in Asian American Women

The American Cancer Society estimates that in 2006, an estimated 212,920 cases
of breast cancer will be diagnosed among women in the U.S., and 40,970 breast cancer-
related deaths will occur (Cancer Facts & Figures, 2006). The incidence rate of breast
cancer among Asian/ Pacific Islanders is 96.6 per 100, 000 which compares with a rate of
141.1 per 100,000 white females (Cancer Facts & Figures, 2006). The mortality rate of
breast cancer among Asian/Pacific Islanders is 12.7 compared with 25.9 white female
counterparts per 100, 000 age-adjusted to the 2000 U.S. standard population (Cancer
Facts & Figures, 2006). Well-established risk factors are early menarche, late menopause,
late parity, having a first-degree relative with breast cancer, and having previously had a
breast biopsy. But the number of breast cancer cases and deaths that will occur in
Vietnamese American women and the prevalence of these risk factors in the Vietnamese
American community are not known.

Race and ethnicity have an impact on both risk factors and mortality in breast
cancer stages at time of diagnosis (Li, Malone, & Daling, 2003). Significant ethnic
differences in mortality have been demonstrated between black, Hispanic, and white
women. A retrospective study was conducted to evaluate the breast cancer stage, race,
and ethnicity in a cohort of 124,934 women using data from the Surveillance,
Epidemiology, and End Results Program (SEER). This cohort had 8,834 Asian/Pacific
Islanders. Results indicated that when compared to non-Hispanic whites, the women in

groups of blacks, American Indians, Hawaiians, Vietnamese, Mexicans, South and

28



Central Americans, and Puerto Ricans had 20% to 200% greater risks of dying of breast
cancer after it was diagnosed (Li, et al, 2003). This SEER database did not publish
separate data on Vietnamese Americans. This group is currently classified as Asian and
Pacific-Islanders. The SEER data indicated that, at the time of the study, for breast
cancer, the incidence was lower in Asian/Pacific Islanders compared to all races (97.2
versus 135 per 100,100) and mortality was lower (12.5 versus 27.7) (Ho, Yamal,
Atkinson, Basen-Engquist, Tortolero-Luna, & Follen, 2005). Although Texas has the
second largest Vietnamese population in the U.S., the Texas Cancer Data Center has not
sub-classified this population from the Pacific Islander category in the database. These
findings seem comparable to other major U.S. cancer database registries.
Breast Cancer in Vietnamese American Women

Although heart disease is the leading cause of death for the general Caucasian
population, cancer is the leading cause of death for the Vietnamese American population
(Agency for Healthcare Research, 2003). Breast cancer is the most common cancer in
Vietnamese American women (McPhee, 2002). These women are diagnosed with breast
cancer at a younger age when compared with the general U.S. population (Le, Gomez,
Clarke, Glaser, & West, 2002; Lin, Phan, & Lin, 2002). Results of a study from the
Greater San Francisco Bay Area (Lin et al., 2002) showed that Vietnamese women, at the
time of breast cancer diagnosis, were of a younger age when compared with other ethnic
or racial subgroups with a mean age of 51.0 years. Almost half of the Vietnamese
American women (49.6%) were younger than 50 at the time of diagnosis. Vietnamese

American women tended to have more mastectomies as treatment methods. At the time
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of diagnosis, most of these cancer cases were already at advanced stages (Smith,
Cokkimides, & Eyre, 2003; Tang, Solomon, Yeh, & Worden, 1999), and distant
metastases were found in 25% of the Vietnamese women compared to 22% of the white
women (Smith et al., 2003), which makes optimal treatment difficult.

Li and colleagues (2003) noted that in comparison with non-Hispanic whites,
African Americans, Native Americans, Filipinos, Chinese, Koreans, Vietnamese,
Indians/Pakistanis, Mexicans, South/Central Americans, and Puerto Ricans living in the
U.S. have been found to have a statistically significant increased risk of having estrogen
receptor (ER) negative, progesterone receptor (PR) negative breast cancers. There was a
40% elevation in risk of ER-negative/PR-negative tumors among Asian/Pacific Islanders.
There was a 1.4- to 3.1-fold elevation in the risk for ER-negative/PR-negative tumors
among the Vietnamese American women. A 1.5- to 2.4-fold increase in developing
adenocarcinoma of the breast also was noted in the Vietnamese American women. The
histology of the cancers is also of different types. Understanding cancer receptor data can
help health care providers develop effective cancer therapy specifically for certain ethnic
groups. Understanding the attitudes toward treatment can help health care providers
develop interventions that are easy to apply and have a good chance of being adopted by
a specific ethnic group (Ho et al, 2005).

Early screening and detection could possibly improve the mortality rate of
Vietnamese American women, especially in regard to breast cancer. Findings also
indicated that the longer the Vietnamese American women lived in the U.S., the more

their cancer rates approached the rates of white American women (Lin et al., 2002).
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Table 2

Chronological Summary of the Health Belief Model and Nursing Research 1990-2004

Author/Date Study Design Sample Size Setting HMB Components and Outcomes
(1990) Survey N=1362 Participant’s  Perceived barriers, knowledge of BSE,
Champion Computer generated home and past performance can predict one’s

random digit dialing current performance in the adherence of
In-house interview first the cancer guideline and BSE.
Initial. Telephone follow
w
" up 1 year later.
(1999) Survey N=96 5 churches Poor knowledge of cervical cancer.

Schulmeister &

Lifsey

Face-to-face interview

Cultural beliefs, health care provider
gender might have hinder the
participation in cervical early screening

and detection.




Table 2 (continued)

HMB Components and Outcomes

HBM Scale was translated to Arabic and back-
translated. Perceived benefits and motivation did
not show strong correlation but perceived barriers
and susceptibility had a strong correlation with

BSE in the past 12 months.

Perceived barriers were lack of time, language

barrier, and lack of financial support.

Author/Date Study Design Sample Size Setting
(2001) Survey N=519 University
in Jordan
Mikhail & Petro-
Nustas
(8]
™ (2001) Intervention N=275  Asian
Base line grocery
Sadler, et al. collection
Telephone f/u stores
(2004) Survey N=144 New York
Lamanna Self-administer State
University

Skin cancer was perceived as a serious disease and
susceptible disease. But 80.4% of participants did
not think that sun tanning is high risk for skin

cancer.




According to the National Asian Women’s Health Organization, certain U. S.
born-Asian American women were found to have a six times greater risk for breast
cancer when compared with Asian-born counterparts (National Asian Women’s Health
Organization, 1998).

Schecter, Toniolo, Dai, Thuy, and Wolff (1997) completed a study using a small
group (21 women with breast cancer and 21 women who served as controls) of
Vietnamese women in Northern Vietnam to determine if breast cancer was linked with
exposure to Dichlorodiphenyltrichloroethane (DDT), which is a chlorinated insecticide
used primarily for vector control of malaria in developing countries. The results indicated
there was no relationship between DDT exposure and breast cancer. In 2002, Le and
associates (2002) studied the cancer incidence patterns among native Vietnamese in the
U.S. and in Ha Noi, Vietnam. They found that between these two groups of women,
breast cancer was the most commonly diagnosed type of cancer regardless of geographic
location.

For Vietnamese American women, less is known about risk factors and barriers to
medical care. Data from studies of other Asian groups indicate a lower risk of developing
breast cancer. For Chinese Americans and Japanese Americans, two other groups
included in the Asian and Pacific Islander segment, cancer incidence and mortality data
indicated both the age-adjusted annual incidence rates and the age-adjusted annual
mortality rates for breast cancer were much lower for these two populations than for

either whites or blacks in San Francisco or whites in Hawaii (Ziegler & Weisberger,

1999).
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Data from the Los Angeles County cancer registry regarding breast cancer in
Vietnamese American and Chinese American women from 1972 to 1988 showed a
proportional incidence ratio (PIR) of 53 in 45 Vietnamese patients and a PIR of 90 in 362
Chinese patients (CDC, 1992). Although the Vietnamese sample was small, these data
placed the Vietnamese PIR lower than any crude or age-adjusted annual incidence for
which data is reported, except Japanese women living in Hawaii. For the Chinese, their
PIR was much closer to the incidence reported for whites than that reported for Asian
groups. Swerdlow (1991) reported low risk and low mortality from breast cancer in
Vietnamese women refugees in England and Wales. It has been hypothesized that these
parameters may change as the Vietnamese adopt Western habits including the Western
diet.

Cancer Screening Behaviors in Vietnamese American Women

Jenkins, McPhee, Bird, and Bonilla (1990) studied 215 Vietnamese Americans,
21 years of age or older, who were randomly selected from households telephone lists,
rosters of refugee resettlement organization, Vietnamese religious organizations, mutual
assistance associations, and refugee medical clinics in the San Francisco Bay area. The
participants were randomly drawn from a computer program. An hour face-to-face
interview was conducted after the participant had met the study criteria and agreed to
participate in the study. The questionnaire was written in English, translated into
Vietnamese, and back translated into English. Results showed that the Vietnamese
Americans reported lower cancer screening rates and less knowledge about cancer and its

risk factors than did the general U.S. population. About one third thought that cancer is
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contagious. Eighty nine percent of the women participants had never heard of the Pap
test. Findings in this study also indicated that a greater percentage of Vietnamese
American women compared to general U.S. women had never had or were overdue
(undergone last exam more than a year previously or never) for a breast exam and a
mammogram as well as Pap test. Other researchers who compared Vietnamese
Americans in California with all Californians found similar differences including the fact
that almost half the surveyed Vietnamese American women had never had a clinical
breast examination and had never had a mammogram compared with 11% and 6% of
California women, respectively (CDC, 1992).

In reviewing other literature, it was apparent that the Vietnamese immigrant
women have limited knowledge and practices of breast and cervical cancer screening as
found by Jenkins and associates (1990) in the survey of 215 Vietnamese adults. Pham
and McPhee (1992) studied the knowledge, attitudes, and practices of breast and cervical
cancer screening among 107 Vietnamese women living in the San Francisco area during
the fall of 1990. The computer randomly selected four hundred Vietnamese household
addresses from a list of 1,504 Vietnamese households. The questionnaire surveys were
mailed to the participants. The mean age of the participants was 37 years with ages were
ranging from 19-77 year's old. The researchers noted that there were a high number of
respondents who indicated a lack of knowledge about identifying risk factors (55% for
breast and 57% for cervical) and common signs and symptoms for breast (37%) and
cervical cancers (39%). About 34% of these Vietnamese women with age >40 never have

had a mammogram; 54% never have had a Pap smear.
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Evidence from a study of 645 Vietnamese women in the San Francisco Bay Area
(Hiatt, Pasick, Perez-Stable, McPhee, Engelstad, Lee, Sabogal, D’Onofrio, & Stewart,
1996) also indicated that the Vietnamese American women’s rate for participation in
breast self-examination (BSE) is very low with 66% of the participants having reported
never performing BSE. These researchers found that Vietnamese American women aged
50 or older had the lowest rates of first time (46.4%) mammography when compared with
their counter parts (92.7%: white, 90.9%: black, 79.6% Latina, 72.7% Chinese). The rate
of recent clinical breast examination in the Vietnamese women aged 18 years or older
also was very low (29.5%) when compared to other populations such as Caucasian
(76.7%), African-Americans (73.3%) Latinas (69.5%), and Chinese (56.3%).

In 1997, McPhee, Bird, Davis, Ha, Jenkins, and Le investigated barriers to breast
and cervical cancer screening among Vietnamese American women by conducting face-
to-face interviews with 306 Vietnamese women living in San Francisco and 339 women
living in Sacramento. The results indicated that only about one half of the Vietnamese
American women reported receiving clinical breast exams, Pap smear tests, and
mammograms. About one third of these women were up-to-date for these screening tests.

In 1999, Phipps, Cohen, Sorn, and Braitman interviewed 19 Cambodian and 19
Vietnamese Americans living in the Philadelphia, Pennsylvania area. Forty-seven percent
or 9 Vietnamese women who participated in the study did not know what cancer was.
About 74% of the total participants or 28 participants could not identify a cancer

prevention strategy.
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Schulmeister and Lifsey (1999) published the results of their study of cervical
cancer screening knowledge, behaviors, and beliefs of a group of 96 Vietnamese
immigrant women in 5 churches located in the southern Louisiana area. Data was
collected via a face-to-face interview by a bilingual nurse in the language that the
participants preferred, either in English or in Vietnamese. The questionnaire used was
designed from the literature review of the HBM and structured in open-ended format.
Participants’ age ranged from 18 years to 65 and older, most had finished high school
(57%), and married (57%). English was spoken a majority of time by 52% of the women,
and the average time in the U. S. was 19.71 years (range from 2-23 years). Results
showed that three-fourths (77%) of these women could not state the purpose of the Pap
test, which is a cervical cancer-screening test. Of the women questioned, only 14% were
aware of the higher incidence of cervical cancer in Vietnamese women.

Yi and Reyes-Gibby in 2002 confirmed this low rate of cancer screening
participation of the Vietnamese women. These researchers collected data from 345
Vietnamese women aged 40 years and older in a low-income Houston area. A self-
administered questionnaire was used as a tool to assess acculturation, access to care
factors, sociodemographic characteristics, perceived susceptibility, and sev<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>