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Abstract
Summary Osteoporosis beliefs were assessed in immigrant
Chinese women in Chinatown, Chicago. Results from a
survey utilizing the Osteoporosis Health Belief Scale showed
that women expressed concern about osteoporosis but lacked
both knowledge of preventive care and health motivation.
Introduction The objective of this study was to assess
osteoporosis beliefs in immigrant Chinese women in
Chinatown, Chicago.
Methods In a community-based health fair, osteoporosis
knowledge and self-efficacy among postmenopausal
Chinese immigrants were assessed using the translated
Osteoporosis Health Belief Scale. Bone mineral density
(BMD) was assessed with calcaneal ultrasound.
Results The study population included 94 women with mean
age of 51±9 years, mean length of residence in the United
States of 9±7 years, and 73% (n=76) of whom were recent
immigrants. Women expressed concern about the seriousness
of osteoporosis and their relative susceptibility to osteoporo-
sis. In particular, women with a prior fracture reported higher
seriousness to osteoporosis. Nonetheless, women exhibited
low health motivation and low awareness of the benefits of
calcium and exercise. Bone densitometry results corre-
sponded to a T score of −1.2±1.5. Multiple regression
analysis revealed that a younger age and longer length of
residence in the USA were associated with higher BMD.

Conclusion Chinese immigrant women in Chicago exhibit
concern regarding osteoporosis, but are unaware of the
benefits of calcium and exercise, and exhibit low health
motivation. Chinese women in Chinatown lack necessary
knowledge about osteoporosis to develop adequate self-
efficacy. Public health initiatives should be undertaken
among recent immigrant Chinese women.
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Introduction

Osteoporosis is a chronic disease characterized by reduced
bone strength and increased risk for fracture. Asian ancestry
is considered a risk factor for osteoporosis [1]. The National
Osteoporosis Risk Assessment (NORA) multi-ethnic cohort
of 220,000 women identified that Asian-American women
had the lowest bone mineral density (BMD) compared to
other ethnicities including Caucasians, Latinos, African-
Americans, and native Americans [2, 3]. Chinese women
have been noted to have lower BMD at the lumbar spine,
total hip, and femoral neck across a wide spectrum of age
groups when compared to Caucasian women [4]. Further-
more, when compared to both Caucasian women and US-
born Asian-American women, immigrant Chinese women
have yet lower average BMD [5]. Thus, foreign-born
Chinese women may be considered a high-risk group for
osteoporosis. The need to assess Chinese women’s knowl-
edge of osteoporosis remains high as health disparities
continue to exist [6].

Minimizing the effects of osteoporosis in postmenopaus-
al women entails adequate weight-bearing exercise, calcium
intake, and appropriate medications; but successful promotion
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of these interventions, like all others, requires an assessment
of knowledge, attitudes, and beliefs. Few studies have looked
into general perceptions of osteoporosis among immigrant
Chinese women. Prior studies that have looked into general
knowledge of osteoporosis in this population in New York
found that osteoporosis knowledge was low [3, 7]. Chinese
women living in China are believed to have a general lack of
knowledge regarding the effects and treatment options for
menopause [8]. Similarly, immigrant Chinese-American
women residing in New York City reported the belief that
people with osteoporosis were in constant pain. Two thirds
of the women believed that bone density testing also caused
pain [3]. While limited data on bone health knowledge exist,
there have been fewer studies that look at the perceptions of
self-efficacy or motivations to maintain proper bone health
among immigrant Chinese-American women.

The objective of this study was to identify health beliefs
in Chinese immigrants about osteoporosis. Knowledge of
health beliefs held by this community is crucial in order to
develop effective educational strategies. The two theoretical
models employed include the health belief model (HBM)
and the precaution adoption process model (PAPM); these
models have been previously used in osteoporosis studies
in Caucasian women [9–14]. Therefore, this study aims to
assess osteoporosis health beliefs of Chinese immigrant
women living in the ethnic enclave of Chinatown, Chicago.

Materials and methods

Survey development

The HBM [12] is a model frequently used to assess the
likelihood of behavior change. The HBM proposes that
health behaviors are more likely to occur if an individual
feels a perceived susceptibility to an illness, that the
consequences of the illness are serious, and that the barriers
and benefits to the healthful action are cost-effective, and
displays a sense of health motivation [15]. The osteoporosis
health belief survey (OHBS) was developed by Kim et al.
[16]. OHBS is a 35-item, five-point Likert scale that
evaluates susceptibility and seriousness of osteoporosis,
benefits and barriers to calcium and exercise, and general
health motivation. These measures have been validated in
prior studies [12, 17–19].

Precaution adoption process model

Behavior change is not an “all or none” event but is often a
dynamic process, with individuals proceeding through a
number of stages prior to adoption of a behavior. Weinstein
proposed the PAPM [20]. Weinstein suggests seven
possible stages in which an individual may be with respect

to the adoption of a specific behavior change. In stage 1, an
individual is unaware of the issue. Stage 2 finds the
individual aware but “unengaged.” In stage 3, an individual
decides whether he will take the suggested precaution (e.g.,
osteoporosis treatment). This decision leads one to either
stage 4, where one has decided not to act, or stage 5, where
one has made the decision to act. Stage 6 finds the
individual acting (e.g., discussing with her physician the
best course of action, such as beginning treatment), and
stage 7 is the maintenance of these actions for at least
6 months [20, 21].

Participants

Chicago’s Chinese immigrant population is particularly
concentrated in Chicago’s Cermak Chinatown. Participants
were recruited from an annual community-run health fair
located at the Chinese Consolidated Benevolent Association
Community Center. The Chinatown health fair was adver-
tised through fliers posted on Chinatown businesses and
articles published in several Chinese newspapers serving the
Chicago area. Approximately 300 people from the local
Chinese community attended the health fair. Women older
than 40 years of age were invited to participate in the
study.

Data collection

Research staff personally conducted surveys with the
assistance of interpreters. Consents and questionnaires were
translated into written Chinese and then back translated by
a blinded translator to assess for accuracy of translation. To
ensure cultural sensitivity and overcome language barriers,
female researchers fluent in Cantonese and Mandarin were
present to obtain consent. Surveys were administered in
written Chinese, and translators were available to assist
illiterate patients.

Measures

Survey instrument

The survey included questions regarding fracture history,
perceived likelihood of developing osteoporosis, stroke,
heart disease, and breast cancer scored on a five-point
Likert scale (0=very unlikely to 5=most likely) [21], the
stage of change, and the OHBS.

Bone density testing

Calcaneal ultrasound (QUS-2 Quidel) was utilized to
determine calcaneal bone density. Calcaneal ultrasound is
as predictive of fracture risk as central dual-energy X-ray
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absorptiometry of the hip and spine [22]. As an ultrasound
wave propagates through a medium, some of its energy is
lost, a phenomenon known as attenuation. The attenuation
is a function of frequency as determined by comparing the
amplitude spectrum obtained through the reference material
which is assumed to be nonattenuating (typically degassed
water with an added surfactant) with the spectrum obtained
through the sample. The QUS-2 test results are reported as
broadband ultrasound attenuation (BUA) in units of
decibels per megahertz. The BUA value is calculated based
on propriety transient analysis algorithms that evaluate the
heel’s low-pass filtering characteristics from analysis of the
dominant early period. This method produces a very stable
BUA value by minimizing the distorting effects of
multipath signals [23]. Reference scores of T score below
−1.0 are considered abnormal. Peripheral measurement of
bone density is predictive of short-term risk of fracture [24].

Determinants of bone mineral density We assessed demo-
graphic characteristics such as age, age at immigration,
length of residence in the USA, and osteoporosis knowl-
edge (susceptibility, seriousness, benefits of calcium and
exercise, and stage of change) as possible determinants of
BMD.

BMD results were provided to participants along with an
evaluation for their risk of fractures. Women with abnormal
bone density results (T score <−1.0) were recommended to
a follow-up with a primary care physician or at the local
free clinic.

Analysis

Analysis was conducted with SPSS 16.0. We performed
descriptive analysis and categorical variables were analyzed
by nonparametric analysis, Wilcoxon, and chi square
regarding age, BMD, prior fracture history, stage of change,
perceived likelihood of hip or spine fracture, heart attack,
stroke, breast cancer, perceived susceptibility and serious-
ness of osteoporosis, knowledge of and barriers to calcium
and exercise, and general health motivation. Multiple
linear regression was employed to identify predictors of
BMD.

The study protocol was approved by the Office of
Protection of Research Subjects at Northwestern University,
and all participants provided informed consent. Individuals
who were illiterate provided a verbal assent.

Results

A total of 94 women, all Chinese-speaking immigrants,
were included in the final analysis. Women were 40–
70 years of age with a mean age 59.6±10.3 years. The

participants had immigrated from China or Hong Kong.
The mean number of years they were living in the USAwas
9.6±7.9 years. Surveys were all conducted in Chinese.

The majority of women were Chinese-speaking, 30
(31%) of which were over the age of 65 years and had
Medicare coverage. The majority of women (75%) received
their medical care at a free clinic in Chinatown. The
Chinese Benevolent Association provided information that
most women participating in the health fair were Chinese
literate, although educational level was not formally
assessed.

Osteoporosis health belief

Chinese women identified osteoporosis as a serious con-
dition (p=0.044) and of high personal susceptibility (p=
0.03). However, they failed to understand the benefits of
dietary and supplemental calcium intake (p=0.339), exer-
cise (p=0.988), and demonstrated overall low health
motivation (p=0.266). In line with an elevated perceived
personal susceptibility, immigrant Chinese women per-
ceived a high likelihood of sustaining a hip (2.37/5) or
spine fracture (2.27/5), and comparable to the risk of
developing a heart attack (2.35/5) or stroke (2.26/5). They
considered that an osteoporosis-related fracture was more
likely to occur than breast cancer (1.95/5).

Bone densitometry

The mean BUAwas 73.6±16.6 dB/MHz corresponding to a
T score of −1.2±1.5.

Determinants of BMD

There was a negative association between age and BMD
(Pearson r=−0.451; p<0.001). Duration of residence in the
United States was associated with higher BMD (r=0.27;
p=0.15). Univariate analysis revealed that 18% of the BMD
variance was explained by age (p<0.001) and 10% by the
number of years of residence in the United States (p<
0.001). Multiple regression analysis revealed that younger
age and longer length of residence in the USA were
associated with higher BMD (p<0.04). A threshold effect
was evident with residence in the USA of 10 years or more
resulting in higher BMD than more recent immigrants (p=
0.04) (Fig. 1).

A prior fracture was reported by 16 women (17% of the
population). Although women with a prior fracture reported
greater perceived seriousness of osteoporosis (p<0.04),
they failed to consider the benefits of calcium supplemen-
tation (p=0.66), were no more aware of their increased risk
of spine (p=0.86) and hip fracture (p=0.56), and expressed
similar health motivation toward osteoporosis (p=0.26),
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compared to women without a prior fracture. Fifty-two
percent (n=51) of women reported being in at least in the
contemplation stage (stage 3 or 4), which reflects that they
were in the process of deciding on whether to have bone
density testing or not. There was no association between
age or length of US residence and stage of change.

Discussion

Our findings indicate that although immigrant Chinese
women in Chicago identified the seriousness of osteoporo-
sis and their personal susceptibility, they had low awareness
of the benefit of calcium and exercise and presented low
health motivation. Women who had sustained a fracture in
the past, a particularly high-risk group for subsequent
fractures, failed to understand their increased risk.

Our results contrast to findings from Chinese immigrants
in New York where most women understood the benefits of
dietary calcium and exercise. In comparison to prior studies
on Caucasian women, immigrant Chinese women in
Chicago tended to present greater feeling of susceptibility
to osteoporosis (19.5±5 vs. 14.5±4.7) and perceived
seriousness (18±5 vs. 15.8±5), without an increase in
health motivation (21.5±1.2 vs. 20.2±3.1).This apparent
disconnect between perceived susceptibility and seriousness
and health motivation may be due to a number of factors,
one of which may be education [13]. Lauderdale notes that
Chinese-Americans in Chicago’s Chinatown are recent
immigrants from south China with limited education and
resources, with a mean age at immigration of 54 years, and
56% of women have only elementary education or none at
all [5].

Another potential explanation may be the lack of
osteoporosis health outreach. There may be different public
health outreach among Chinese immigrants living in New

York and Chicago [3]. In Chicago, there has been no public
health outreach or community education about osteoporosis
at least in the last 5 years [25]. Our results suggest that
these Chinese women are not receiving adequate informa-
tion about osteoporosis. Therefore, campaigns about oste-
oporosis should target increasing knowledge about the
benefits of calcium and exercise and providing examples
of ways that women may better incorporate such elements
into their lives. For instance, women could be further
encouraged to participate in community-organized Tai
Chi programs, which may be a culturally appropriate
method of promoting exercise among Chinese immigrant
women.

A systematic review of the effects of Tai Chi in
postmenopausal women, although limited by the quantity
and quality of research to date, suggests that Tai Chi may
be an effective, safe, and practical intervention for main-
taining BMD in postmenopausal women. Additionally, Tai
Chi can positively impact other risk factors associated with
low BMD such as reduced fall frequency and increased
musculoskeletal strength [26]. In addition, educational
programs that encourage periodic osteoporosis screening
and increased dietary calcium supplementation may also be
helpful. Such education must be culturally appropriate and
may be conducted at healthcare provider offices or at local
community centers as group education sessions.

The association between greater length of residence in
the USA and higher BMD in our cohort supports the notion
of nutritional deficits being present in recent Chinese
immigrants. It has been reported that BMD of Chinese
mainland women was lower than BMD of non-Hispanic
blacks, non-Hispanic whites, and Mexican-Americans [27].
The BMD seen in Asian women living in the USAwas also
lower when compared to Caucasian women. This finding
has been attributed to decreased calcium intake, possibly
associated with increased lactose intolerance among Asians,
and decreased physical activity [28]. In our study, BMD
among Chinese immigrant women living in Chicago’s
Chinatown was found to be lower than that of Caucasian,
Asian-American, and Asian women living in Hong Kong
[4, 29]. We hypothesize that, as women do not understand
the benefit of dietary calcium or exercise, they are unable to
take steps to develop optimal peak bone mass. Other
possible causes of low BMD may include low body weight,
older age at immigration, poor nutrition in childhood,
limited access to medical care, lack of health insurance,
language barriers, and distrust of the healthcare system [30–
32]. Some of those types of barriers contribute to the health
disparities that exist among Asian-American women.
Reducing health disparities is a goal of the National
Institutes of Health. It is known that African-Americans,
Hispanics, Native Americans and Asian/Pacific Islanders
account for 25% of the nation’s population, and Asian-

Fig. 1 Association of number of years residing in the USA and BMD.
BMD was measured with calcaneal ultrasound (QUS-2)
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Americans are the fastest-growing population. Additionally,
Asian-American women have the longest life expectancy
than any other ethnic population in the United States. Given
the expected growth of Asian-Americans, it remains
important to assess the health beliefs in preventive care of
osteoporosis [6, 33].

The stages of change model [34] shows that, for most
persons, a change in behavior occurs gradually, with the
patient moving from being uninterested, unaware or
unwilling to make a change (precontemplation), to consid-
ering a change (contemplation), to deciding and preparing
to make a change. Genuine, determined action is then taken
and, over time, attempts to maintain the new behavior
occur. Relapses are almost inevitable and become part of
the process of working toward life-long change. Chinese
immigrant women in this study were found to be in the
process of deciding on choosing to have a BMD test
(contemplation stage) and receiving treatment (preparation
stage). The stages of change model is useful for selecting
appropriate interventions. For example, providing women
in the precontemplation stage with information about
osteoporosis medications is ineffective, as they do not
identify with their risk of disease. Therefore, future
interventions should focus on discussing Chinese immi-
grant women about their risk for osteoporosis and fractures
and ways to improve their BMD with calcium, exercise, or
medications.

Chinese women consider that they are more likely to
suffer an osteoporosis-related complication or fracture than
a heart attack or breast cancer [21]. This contrasts with prior
findings in Caucasian women in whom psychosocial and
cancer concerns dominate major health concerns [35].
Some findings about minority populations come from the
Commonwealth Fund survey in 1998 that showed that
preventive care was lowest among Asian women with less
than half of women having received standard preventive
care. In addition, minority women do not receive education
about health issues that could improve their quality of life
or may experience more barriers to following through on
health-promoting behaviors. Notably, prior studies have
shown that familiarity with osteoporosis has been higher in
Caucasian (41%) than in Asian women (17%), and calcium
use was again higher in the Caucasian group [36].

Osteoporotic fractures lead to deformity and disability,
limitation in activities, suffering, and increased risk for
mortality. It has been reported that although women living
in mainland China have lower bone mass, the incidence of
hip fractures is far lower than in many other races in
developed countries and regions [37–40]. Some researchers
suggest that shorter hip axis lengths in Asians or differences
in geometric shape of bone may be protective [41, 42]. The
NORA evaluated Asian-Americans identifying similar
fracture rates to Caucasian women [43].

Our study has some limitations which include having a
small sample size of Asian women of Chinese origin; thus,
findings may not be generalizable to other Asian ethnic
subgroups. Our findings may be most applicable to foreign-
born Chinese women living in densely concentrated ethnic
enclaves such as Chinatown areas. In addition, more health-
motivated individuals may have participated in this study as
participants were obtained from a local health fair. Our
comparison with Caucasian women is limited as Caucasian
controls were historical.

Limited data exist on osteoporosis health beliefs among
immigrant Chinese women. A better understanding of
Chinese immigrant women’s beliefs about osteoporosis
will allow health professionals and educators to develop
culturally sensitive and targeted messages to promote bone
health. Future research in this area and development of
culturally specific interventions are needed.

Conclusions

Chinese women immigrants in Chicago exhibit awareness
of the seriousness and personal susceptibility to osteoporo-
sis. However, they are unaware of the benefits of calcium
and exercise and exhibit low health motivation. Chinese
women in Chinatown lack necessary knowledge about
osteoporosis to develop adequate self-efficacy. Greater
public health initiatives should be undertaken.

Conflicts of interest None.
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