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ABSTRACT

Title: An Osteoporosis Intervention Program for Chinese Women—
Knowledge, Self-Efficacy, and Intention

Candidate's Name: Zhi Jin Xu
Degree: Doctor of Philosophy
Temple University, 2013
Doctoral Advisory Committee Chair: Grace Xueqin Ma, Ph.D.
Osteoporosis is a disease of the bone and skeletal system which weakens bone

structure and results in fractures. The disease has caused a heavy economic burden in
the U.S., especially among Americans over the age of 50. According to The Surgeon
General's report on bone health in 2004 (U.S. Department of Health and Human
Service (USDHHS), 2004), an estimated 10 million Americans over age 50 have

osteoporosis, and another 34 million have osteopenia and are at risk of osteoporosis.

The projected cost directly associated with osteoporosis is $34.0 billion in 2005 and
will rise to more than $41.4 billion in 2025 (Vanness & Tosteson, 2005). Osteoporosis
also results in serious and often devastating health problems for affected individuals
(Riggs & Melton, 1995) because of the fractures it causes. Riggs and Melton (1995)
estimated that each year 1.5 million people suffer an osteoporosis-related fracture.
Unlike genetic risk factors that can be nearly impossible to modify, living on a
calcium-rich diet is a lifestyle choice. Effective intervention programs can be useful
tools to educate people to adopt a calcium-rich diet. Studies have shown that a
calcium-rich diet can increase bone mineral density and intervention programs can

facilitate the process of the lifestyle change (Wong, Lau, E.M., Lau, W.W., & Lynn,
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2004; Lv & Brown, 2011). However, effective intervention programs against
osteoporosis are limited for minorities, and specifically, for elderly Chinese women.
The prevalence of osteoporosis in Chinese women is high but the knowledge level is
low (Babbar et al., 2006; Lau, Woo, Leung, Swaminathan, & Leung, 1992), which
provides an opportunity for intervention. A community-based intervention program
was designed based on the modified health belief model (HBM). Its content was
specifically tailored to the cultural background and the characteristics of the Chinese
women living in the Greater Philadelphia area, based on the findings from previous
studies. The intervention program was implemented and its effectiveness was
evaluated in a 2-group quasi-experimental study.

The study recruited eight (8) Chinese community organizations and assigned
them to receive either the intervention program or the control program according to the
timing of their agreement to participate and the balance of total participants recruited
for each study group at the time. A total of 102 Chinese women were enrolled from the
three (3) organizations that were assigned to the Intervention Group and 90 from the
five (5) organizations that were assigned to the Control Group. Participants in the
Intervention Group received a 30-mintue education session delivered in Chinese
(Mandarin). The education focused on the Health Belief Model constructs in the
context of osteoporosis intervention. It provided information about osteoporosis,
including the functions of the bones, prevalence and risk factors. It highlighted
participants' susceptibility to osteoporosis, the consequences and severity of the
disease, and targeted messages to increase self-efficacy and decrease barriers. The

contents were tailored to the study population. The osteoporosis education was
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delivered in plain language to suit the population's low educational level and used
examples relevant to their cultural background. Participants in the Control Group
watched a 30-minute video about liver functions and hepatitis B transmission and
prevention.

The study tested three (3) primary hypotheses that, compared with the Control
Group, the Intervention Group at post-intervention would have 1) a higher knowledge
level of osteoporosis, 2) a higher self-efficacy for adopting a calcium-rich diet, and 3)
a higher intention level to consume more calcium-rich food items. The data were
collected at three time points: baseline, post-intervention, and three months after the
intervention. The scores of knowledge level and self-efficacy were analyzed by mixed
linear regression models with adjustment of the baseline variables and accounted for
the correlations among the participants from the same site. The intention stage was
analyzed by a multinomial logistic regression model with adjustment of baseline
intention stage and the baseline variables.

The results for the study were consistent with all three primary hypotheses. The
intervention program increased the knowledge level of osteoporosis and perceived
self-efficacy in the Intervention Group. At post-intervention, the differences between
the two study groups was 0.17 (95% CI: 0.02, 0.32; p-value<0.037) for the knowledge
scores, and 0.34 (95% CI: 0.12, 0.56; p-value<0.001) for the self-efficacy scores. The
results also suggested that the intervention program moved the participants in the
Intervention Group to higher intention stages. The odds ratio (Intervention/Control
Group) of being at a higher intention stage was 3.29 (95% CI: 1.23, 8.82; p-

value=0.016). The study showed that the community-based and culturally tailored
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intervention program designed for the elderly Chinese women was effective. It
increased the osteoporosis knowledge level and self-efficacy for adopting a calcium-
rich diet and moved participants to a higher intention stage of consuming more
calcium-rich food items. Additionally, the study showed that more than 50% of the
participants had low bone mass.

In conclusion, this intervention program reached a hard-to-reach population of
elderly Chinese women and provided public health professionals a useful tool to work
with. The high provalance of low bone mass in this population provided the public

health agencies useful information to aid their decisions on resource allocation.
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DEFINITION OF TERMS

Knowledge level

A participant's level of knowledge about osteoporosis
Perceived susceptibility

A participant's belief regarding her chance of getting the condition being studied
Perceived severity

A paticipant's belief of the seriousness of the condition and its consequences
Perceived barriers

A participant's belief about the cost of taking the action, both tangible and
psychological

Self-efficacy

A participant's confidence in her ability to take the action
Intention stage

A progresive series of six stages measuing a participant's behavior intention
Number of calcium-rich food items consumed

Total number of calcium-rich food items participants consumed as they indicated
on the food frequency questionnaire

Calcium intake

Total grams of calcium amount consumed. It is measured by the quantity of food
and the calcium content in the food. The food quantity is measured by the number
of portions consumed in a period of time and portion size.
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CHAPTER 1

INTRODUCTION

Statement of the Problem

Studies revealed a high prevalence of osteoporosis among older Chinese women,
which presents a serious public health problem (Babbar et al., 2006; Lynn, Lau, & Leung,
2005; Wu et al., 2004). The reasons for the high prevalence of osteoporosis among older
Chinese women are complex. Some are due to genetic factors, for example, older age,
female gender, and small-framed body type. The genetic risk factors are difficult to alter.
Others are associated with lifestyle and behavioral choices, which are modifiable. This
dissertation study focused on one such modifiable risk factor, namely, inadequate
calcium intake in these Chinese women. Studies have shown that the awareness level of
osteoporosis among Chinese women was low and calcium intake was inadequate, which
provided an opportunity for intervention.

Although a few studies aimed at increasing calcium intake in Chinese women
(e.g., Babbar et al., 2006; Tussing & Chapman-Novakofski, 2005), many of them lack a
concurrent control group in the study design, which made it difficult to determine
whether the observed effects were attributable to the changes in the milieus where the
study population lived, or to the intervention program, or to a mixture of both. Thisstudy
is a quasi-experimental study with a concurrent control group. The inclusion of such a
control group minimized the effects that confounding factors might have caused and

provided a foundation to assess the intervention effects with more scientific confidence.



Purpose of the Study

The main purpose of this study was to evaluate the effectiveness of an
intervention program for Chinese women living in the Greater Philadelphia area. The
intervention program was designed based on the constructs of the Health Belief Model
(Rosenstock, Strecher, & Becker, M., 1988) and tailored to the cultural and education
background of the target population. The effects of the intervention program were
evaluated in a quasi-experimental, 2-group parallel comparison study.

Additionally, this study measured the bone mineral density and estimated the
prevalence of osteoporosis in this population of Chinese women. The estimate could

provide useful information for public health agencies in their resource allocation.

Significance of the Study

The study is important for three reasons. First, the study could potentially
establish an efficacious intervention program. Because the program is tailored to the
elderly Chinese women, the success of the intervention program could provide a useful
tool for the intervention against osteoporosis for the community health professionals who
work with this population. Second, the study design included a concurrent control group
that added scientific rigor to the study. With the concurrent control group in the study, we
could make a more convincing statement whether the effects of intervention program are
caused by the intervention or by the changes in the environment where the target groups
live. Third, the BMD data obtained from this minority population may provide useful

information for publich health agencies in their resource allocation decisions.



Specific Aim and Hypotheses

To evaluate the efficacy of the proposed intervention program, the study has the
following hypotheses.

Primary hypotheses:

(1) The knowledge level of osteoporosis is higher in the Intervention Group than
that in the Control Group at post-intervention.

(2) The self-efficacy for adopting a calcium-rich diet is higher in the Intervention
Group than that in the Control Group at post-intervention.

(3) The intention to consume more calcium-rich food items is increased in the
Intervention Group compared with the Control Group at post-intervention.

Secondary hypothesis:

The participants in the Intervention Group consume more calcium-rich food items

compared to the participants in the Control Group three months after intervention.



CHAPTER 2

REVIEW OF RELATED LITERATURE

Overview of Osteoporosis

The bones that make up the skeleton system are a vital part of our body. They
consist of crystals of mineral, mostly calcium and phosphorus, bound to a protein matrix.
The bones serve two essential functions that often compete with each other. On the one
hand, they provide support and protect our body and enable us to perform physical
activities. In order to perform this function well, bones need sufficient calcium and
phosphorus to maintain its strength. On the other hand, bones also serve as a reservoir of
essential minerals for the body, particularly calcium and phosphorus. When calcium and
phosphorus are in short supply in the body, the body takes them out from the bones to
other organs to serve vital functions (USDHHS, 2004). Thus, the calcium and phosphorus
in the bones are constantly changing. At the same time, bones are undergoing a
continuing process of breaking down old bones and forming new ones. Under normal
circumstances, this change produces a net increase of bone mass during the earlier years
of our lives. However, during later years of life this change results in a net decrease in
bone mass. When the bone mass decreases, the body is at risk of osteoporosis, a bone
disease characterized by low bone mass and structural deterioration of bone tissue,
leading to bone fragility and an increased risk of fractures of the hip, spine and wrist

(National Institutes of Health (NIH), 2012).



Currently, osteoporosis is mainly diagnosed by bone mineral density (BMD).
BMD measures grams of mineral per area or volume of bones at some specific body sites,
most commonly at the sites of femur bone, hip, and spine. It is commonly reported as a
T-score, which compares an individual’s bone mineral density with the mean bone
density of a reference population, for example, healthy young adult women. The World
Health Organization defines osteoporosis when a T-score is less than -2.5, which means
the bone density is 2.5 standard deviations (SD) below the mean of the reference
population, and osteopenia is a T-score of between -1.0 to -2.5 (Nelson, Helfand, Woolf,
& Allan, 2002).

The prevalence of osteoporosis and osteopenia is high in the U.S. According to
the surgeon general’s report on bone health in 2004 (USDHHS, 2004), 10 million
Americans over age 50 have osteoporosis and another 34 million have osteopenia. As the
American population is getting older, the prevalence of the diseases tends to increase.
The projected prevalence in 2020 is 14 million for osteoporosis and 48 million for
osteopenia (USDHHS, 2004). These high figures alone call for intervention against the
disease. Unfortunately, the actual prevalence of the disease is likely to be higher than
these projected figures. Because osteoporosis is largely asymptomatic until a bone
fracture occurs and the bone mass is not regularly measured, osteoporosis and osteopenia
are often not diagnosed. Many people who have the disease are not aware that they have
the disease, as was reported in the study of National Osteoporosis Risk Assessment
(NORA; Siris et al., 2001) and a NHANES study (Preaemer, Furner, & Rice, 1999; cited
in USDHHS, 2004). NORA was a randomized clinical trial that enrolled more than

200,000 postmenopausal women aged 50 or above. These women had not previously
5



been diagnosed with osteoporosis or osteopenia at the study enrollment. Yet the study
found that nearly 40% of these women had osteopenia and more than 7% had
osteoporosis. Similar high proportions of undiagnosed osteoporosis and osteopenia were
found in the NHANES study. In that study, the prevalence of osteoporosis per 100
persons by self-reporting was 11.1 but the actual prevalence by the BMD measurement
was 26.1, more than twice as high.

The significant negative impact of osteoporosis in the United States and in the
world has been well documented. The most serious consequence of the disease is bone
fracture. Fractures of the spine can lead to deformity, immobility, and even an impaired
pulmonary system. Fractures at other sites reduce the quality of life and have serious
economical consequences. Osteoporosis can become a severe economic burden with
continued aging of the American population if no corrective measures are taken. Direct
osteoporosis-related cost, which does not include the cost associated with loss of
productivity, is $41.4 billion in 2025 (Vanness & Tosteson, 2005). It is projected that if
the current condition persists, by the year 2020 one in two Americans over the age of 50
will have or be at risk of osteoporosis (USDHHS, 2004). However, the costs and
prevalence of osteoporosis can be reduced if the awareness of osteoporosis is increased

and effective interventions take place.

Prevalence of Osteoporosis in Chinese Women

Osteoporosis is also a major health problem in Chinese women. Although
estimations vary, a high prevalence of osteoporosis among Chinese women was reported

by many studies (Babbar et al., 2006; Lynn, Lau, & Leung, 2005; Wu et al., 2004).

6



Babbar et al. (2006) reported that 55% of Chinese women (mean age=63.0) in New York
City had osteoporosis (T-score<-2.5) and an additional 38% had osteopenia (T-score
between -1.0 to -2.5). This high prevalence was consistent with those found in a study by
Lynn, Lau and Leung (2005) on Chinese women over 40 in Hong Kong and with those
reported by Wu et al., (2004) on Chinese women over 50 in mainland China. The
proportion of osteoporosis were 49% at the lumbar site of the spine and 19% at the total
hip area from the findings reported by Lynn, Lau and Leung (2005), and were more than
32% at different sites of the spine and 19% at the total hip area from the findings by Wu
et al. (2004).

Typically, a person reaches his/her peak bone mass around age 30 to 40 and then
loses about 0.5% or more of bone mass every year after the age of 40 (Kohrt et al., 2004).
Studies have shown that the prevalence of osteoporosis in women starts to rise
substantially after the age of 50 and doubles after the age of 60. The prevalence of
osteoporosis among Caucasian women was found to be less than 1% before the age of 49
but rose sharply to 14.8% between the age of 50 to 59, and continued to rise to 21.6%,
38.5%, and 70% at ages of 60 to 69, 70 to 79 and 80 and above, respectively (WHO,
2003). A similar pattern was observed in Chinese women. Liao et al. (2002) measured
2,702 females by dual-energy x-ray absorptomertry (DEXA). And they found that the
prevalence of osteoporosis was less than 5% before the age of 50, but increased sharply
to 23.9% in women aged 50 to 59, then more than doubled to 56.3% in women aged 60 to
69, and eventually leveled off at 71.8% and 83.2% at ages of 70 to 79 and 80 and above,
respectively. The sharp increase of osteoporosis prevalence at the age of 50 and its

doubling at the age of 60 suggest two time points where intervention programs may be
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most effective. In summary, the high prevalence of osteoporosis in Chinese women
suggested public health needs for effective intervention programs in this minority

population.

Modifiable Risk Factors of Osteoporosis—Calcium Intake

Osteoporosis is a complicated disease. Many factors involved in the process of
achieving an optimal bone mass early in life and preserving bone mass late in life. Some
of these factors are of lifestyle and behavioral choices. These modifiable risk factors are
the targets of potential interventions.

Nutritional factors, especially calcium and vitamin D, play crucial roles in
achieving a peak bone mass and maintaining a healthy bone structure throughout the
whole life span. Because the living bone system continues to undergo bone resorption
(i.e., breaking down the bones) and formation (i.e. building new bones), an adequate
calcium supply from either diet or supplement is critically important. Increasing calcium
and vitamin D intake has been shown to increase BMD (Chapuy et al. 2002; Shea et al,
2002; Tang et al. 2007). Chapuy et al. (2002) studied the effects of increased intake of
calcium and vitamin D in an elderly population with a mean age of 85.2 years. They
found that the BMD in the femoral neck bone increased 0.29% annually in the group that
treated with calcium and vitamin D. Although the increase may seem small but it was
meaningful when it was compared with a decrease of 2.36% annually in the placebo
group. Additionally, the same study also showed that increased BMD resulted in fewer
bone fractures. Specifically, the incidence of hip fractures was 6.9% in the study

participants who took calcium and vitamin D and 11.1% among those who took the
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placebo. A positive treatment effect of calcium supplement alone and in combination
with vitamin D regarding BMD were also reported in most studies as shown in the two
large meta-analyses studies, i.e., Shea et al. (2002) and Tang et al. (2007). Tang et al.
(2007) identified 29 randomized trials from searching all publications on calcium and
vitamin D from January, 1966 to January, 2007. Of the 24 studies that reported bone
mineral density outcome, all except one (1) study showed a positive treatment effect of
calcium. The overall treatment effects (Intervention Group - Control Group) regarding
BMD change were 1.19% (95% CI: 0.76 to 1.61, p<0.001) at the spine and 0.54% (95%
CI: 0.35 to 0.73, p<0.001) at the hip. Of the 17 studies that reported fracture outcome, all
showed a reduced risk in the treatment group although a statistical significance was
achieved only in four of these studies. The overall reduction of the fracture risk did
reached statistical significance. The estimated relative risk of fracture from the meta-
analysis was 0.88 (95% CI: 0.83, 0.95).

The reasons why the risk reduction of fracture in some studies failed to reach
statistical significance may be complex. One reason could be because the risk reduction
was too small to be detected by the limited total number of participants with bone
factures in these studies. For example, the largest study in Tang et al. (2007) was a large-
scale, randomized, double-blind, placebo-controlled study. It was a sub-study (Jackson et
al., 2006) within the well-documented Women's Health Initiative. The study enrolled a
total of more than 38,000 postmenopausal women and followed them for an average of
seven years. However, despite the large number of participants in the study there were
only about 4,260 women, about 11% of the total, reported fracture outcomes. The

observed risks of total fracture were low, about 1.64% to 1.70%. However, it is worth
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noting that the fracture risks in the group treated with calcium and vitamin D were lower
compared with the placebo group. And there were reductions in the risk of fractures,
especially in the hip and the spine. For example, the estimated relative reductions in
fracture risk were 12% in the hip and 10% in the clinical vertebral. Judged by their 95%
confidence intervals reported these reductions were approaching the statistical
significance. Furthermore, as stated in a report by the Institute of Medicine (IOM)
“BMD is a reliable predictor for fracture risk later in life” (IOM, 2010), the increases in
the BMD may offer long-term benefits of reducing the risk of fracture.

Similarly, studies showed that an increased calcium intake was beneficial in older
Chinese women. Lau et al. (1992) randomized 50 Chinese women with ages between 62
to 92 years in Hong Kong to four study groups: calcium supplement, exercise, calcium
supplement plus exercise, and placebo. Although the numbers in each group were small,
this study showed that compared with the placebo group women in the two calcium
supplement groups had a much smaller decrease of BMD in the spine and femoral neck,
and an increase of BMD in Ward’s triangle and intertrochanteric area.

This study focused on the dietary calcium intake because increasing of dietary
calcium is considered safer than increasing of supplement calcium. The safety and
efficacy of supplement calcium have been controversial. Recently, there are reports that
suggest the supplement calcium may actually have caused harm. The findings from the
Women’s Health Initiative study suggested that the supplement calcium may have
increased the risk of kidney stone (Wallace et al., 2011) in postmenopausal women.
Interestingly, the same study found that dietary calcium may have decreased the risk of

kidney stone. In the same issue of British Medical Journal that republished the Wallace
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study, Fauve (2011) in his editorial “the risk of kidney stone formation: the form of
calcium matters” pointed out that the dietary calcium binds to dietary oxalate in the
intestinal lumen to prevent absorptions of both calcium and oxalate, thereby decreases
urine calcium oxalate super-saturation and the kidney stone formation. He further pointed
out that “optimal calcium intake can be achieved while minimizing kidney stone risk by
the use of dietary calcium sources and the avoidance of calcium supplements”. Other
studies suggested the supplement calcium may have increased the risk of cardiovascular
diseases (Bolland, Grey, Avenell, Gamble, & Reid, 2011; Li, Kaaks, Linseisen, &
Rohrmann, 2012). Given the controversies surrounding the supplement calcium, a
decision was made to promote the increase of dietary calcium intake only to avoid any

potential health risks that may be associated with the supplement calcium.

Calcium Intake in Chinese Women

The daily calcium intake was low in Chinese women, well below the amount of
1200 mg/day for women over 50 years of age as recommended by the U.S. dietary
guidance (IOM, 2010). Lau et al. (1992) found that daily intake of dietary calcium intake
was around 250 mg/day in Hong Kong Chinese women between the age of 62 and 92
year, less than 20% of the recommended amount. Wong et al. (2004) indicated that even
after they experienced osteoporosis fractures, the 187 Chinese women in their study still
had about only half of the recommended daily calcium intake. Tseng and Hernandez
(2005) used a food frequency questionnaire (FFQ) and a 24-hour recall to capture the
nutrients intake in U.S. Chinese women from Philadelphia, PA. They found that the

median daily intake of calcium was 591 gm/day by the 24-hour recall and 620 mg/day by
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the FFQ. Similar low dietary calcium intakes were reported by Babbar et al. (2006) in
elderly Chinese women in New York City, NY; by Lv and Brown (2011) in a group of
Chinese mothers of students who were attending weekend Chinese schools in
Philadelphia, PA. The median total calcium intake was around 644 mg/day in the study
by Babbar et al. (2006) and 319 to 394 mg/day in the study Lv and Brown (2011). The
low daily calcium intake revealed by these studies underscores the public health needs for

effective intervention programs to increase the calcium intake.

Theoretical Base for the Osteoporosis Intervention Program

This design of the intervention program was based on the Health Belief Model
(HBM) (Rosenstock, Strecher, & Becker, 1988). The HBM model was initially
developped to explain simple health behaviors such as praticipating in tuberculusis
screening. The origin of the HBM can be traced back to a study conducted by Hochbaum
in 1952 (Rosenstock, 1974). The objective of the study was to identify factors that
influenced the decision to obtain a chect X-ray for the earliy tuberculosos detection
(Hochbaum, 1958). The study found a clear relationship between a person's behavior
toward the chest X-ray and his beliefs, mainly perceived susceptibility and perceived
benefit, toward tuberculosis. The proportion of obtaining an X-ray was about 82% among
those who believed that they were susceptible to the disease and that an earlier detection
was beneficial. This participanting rate was nearly four times as high as the proportion
among the persons who did not hold these beliefs which was 21%. Another significant
finding was that the level of fear towards the disease played an important role in a

person's action. The proportion of persons who obtained an X-ray was the highest among
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those whose fear level was in the 'mid-range'. The study found that a fear level either too
high or too low impeded a person's action of obtaining a chest X-ray.

During the years between 1950s and 60s, more health behaviors such as the
detection of cervical cancer, immunization against flu were studied and the health belief
model matured along the way (Rosenstock, 1974). As Rosenstock stated in 1974, the
HBM initially included the concepts of perceived susceptability, severity, benefit, barrier,
and cue to action (Rosenstock, 1974). As the model was later extended to apply to
healthy life-style changes, behaviors that require persisted efforts and more sophisticated
skills, it became clear that the persons need to feel competent about performing the health
behaviors before they can take actions. Therefore, Rostenstock, Strecher, and Becker
proposed to add perceive self-efficacy to the model (1988).

The HBM provides guidance about how to motivate individuals to change their
behaviors. The model indicates that behavior change is the result of a cognitive process
that evaluates perceived susceptibility and severity of the health problem, benefits and
barriers to the behavior change, and self-efficacy for performing the change. In general, it
is accepted that people will take action to change their behavior in order to avoid a
condition if they believe that: 1) they are susceptible to the condition and the condition
has serious consequences; 2) believe that the benefit of the action outweighs the barriers
to taking the actions; and 3) they have the confidence in their ability to take the action
(Glanz, Rimer, & Lewis, 2002). The HBM has been used extensively in the design of
various interventions. In their book “Health Behavior and Health Education” (2003),
Glanz, Rimer and Lewis proved many examples of HBM being used in the intervetion

programs to boost the use of mammogram for early breast cancer detection or to promote
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proventive behaviors against AIDS. The HBM also has been used in many osteoporosis
intervention programs (Babbar et al, 2006; Blalock, Norton, Patel, & Dooly, 2005;
Doheny, Sedlak, Estok, Zeller, 2007; Kim, Horan, Gendler, & Patel, 1991).

The HBM is uniquely suitable for use as a theoretical framework for developing
an intervention program against osteoporosis for elderly Chinese women. Because studies
found that many elderly Chinese women do not realize that they are at risk or fully
understand the consequences of the disease, an intervention program aimed at raising the

knowledge level and improving self-efficacy could be efficacious.

Educational Intervention Programs for Osteoporosis

Educational intervention programs can be effective in increasing the knowledge
level of osteoporosis and self-efficacy for adopting a calcium-rich diet, thereby resulting
in an increase of their dietary calcium intake among Chinese women. For example,
dietary counseling, even in short duration, significantly increased the daily intake of
dietary calcium (Wong et al., 2004). In the study by Wong et al., Chinese women in
Hong Kong were randomized to either an intervention group or a control group.
Participants in the intervention group received a 45-minute one-on-one dietary counseling
session regarding the importance of calcium and protein as well as sources of calcium in
the Chinese diet at the initial visit, and two 15-minute reinforcement counseling sessions
at month 1 and month 4. At the month 4 follow-up visit, the dietary calcium intake in the
intervention group had an increase of 129.1 mg/day whereas the increase in the control
group was only 51.2 mg/day, a difference of 77.8 mg a day, which is statistically

significant.
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Brecher et al. (2002) studied the effects of knowledge of osteoporosis, belief
about osteoporosis and exercise, perceived susceptibility, and osteoporosis self-efficacy
on dietary calcium intake and exercise activity. The study enrolled women between the
ages of 25 to 75 years, 58 of them randomized to the intervention group and 52 of them
to the control group. At the beginning of the study, all women received the background
questionnaires through mail. After the subjects returned background questionnaires, they
were randomized to either the intervention or control group. Women in the intervention
group were given a 3-part educational program, which included a medical presentation of
risk factors of osteoporosis, dietary counseling, and an interactive exercise
demonstration. They then completed the follow-up questionnaires at the end of the
program; participants in the control group did not receive the educational program. They
completed follow-up questionnaires two weeks after the enrollment. Both groups
completed the questionnaires again at three months follow-up time. The study showed
that this modest 3-part education program, which lasted three hours, increased knowledge
scores and maintained this increase three months later. Although the intervention did not
increase calcium-intake, the study showed that more women in the intervention program
than in the control group reported an intention to do so immediately after the intervention
program and 83% of them reported that they had increased calcium intake three months
later compared to 58% of participants in the control group who reported doing so. These
studies suggested that intervention programs may be effective in increasing the

knowledge level, which may potentially lead to increased calcium intake.
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CHAPTER 3

METHODOLOGY

Study Design

The study was a quasi-experiment with two study groups, an Intervention and
Control Groups. Eight (8) Chinese community organizations in the Greater Philadelphia
area were recruited to participate in the study. To reduce any potential bias, the study
group assignment was not pre-determined for each organization. Instead, the assignment
was based on the timing of an organization’s agreement to participate and the balance of
the total participants recruited in each study group at the time. This random nature of the
study group assignment was designed to prevent the investigators from assigning
favorable organizations to the Intervention Group and consequently introducing bias to
the comparisons between the two study groups. The inclusion of a concurrent control
group in this manner minimized the effects that potential confounding factors may
introduce and provided a foundation to assess the intervention effects with more scientific

confidence.

Population and Study Sample

The targeted population of this study was Chinese American women who were at
least 50 years of age and were living in the Greater Philadelphia area. Studies had shown
that the calicium intake in this population of elder women was inadquate (Babbar et al.

2006; Lv & Brown, 2011; Tseng and Hernandez, 2005) and increasing intake of calcium
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can reduce the bone losses or even increase the bone masses in elderly women (Chapuy
et al., 2002; Lau, Woo, Leung, Swaminathan & Leung, 1992).

All study participants were recruited from community-based organizations who
are partners of the Center for Asian Health, Temple University. The inclusion criteria for
the study were as follows:

1. Age 50 or older

2. Self-identified Chinese ethnicity

3. Able to attend the workshop

4. Able to understand either Chinese (Mandarin or Cantonese) or English

5. Able to complete questionnaires by themselves or with help from study staff

Study recruitment was achieved through the assistance from the organization's
management. All participants from the same organization were assigned to the same
study condition because they tend to participate in the same activities and interact with
each other. Participants in the Intervention Group received an osteoporosis education
presentation and those in the Control Group watched a video about heptitis B.

Approximately, 200 women were recruited.

Study Procedures

An outline of the study procedures is schematically presented in Figure 1. At the
beginning of the study but before any education sessions, participants completed a
baseline assessment including demographic and socioeconomic information, knowledge
about osteoporosis, and measurement of HBM constructs. Upon completion of the

baseline assessment, the participants from the intervention organizations were assigned to
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the Intervention Group condition to receive an osteoporosis education presentation; the
participants from the control organizations were assigned to the Control Group condition.
They watched an educational video about hepatitis B infection and vaccination against
the infection. At the end of the workshops, participants completed the post-intervention
questionnaires.

About three months after the workshops, participants in both study groups
completed follow up assessment. Data collection for both groups occurred at the
organization sites. After completing all assessments, the Control Group participants
received the same osteoporosis education that the Intervention Group received, and had
their BMD measured.

The protocol and questionnaires for the study were reviewed and approved by the
Institutional Review Board (IRB), Temple University. The informed consents were
obtained from all participants. The IRB approval letter is provided in Appendix G and a

sample of the informed consent form is provided in Appendix H.

18



Recruit Organizations and
assign study groups

VAN

Intervention Group Organizations Control Group Organizations
Target Total Participants=100 Target Total Participants=100
v {7
1. Complete baseline questionnaire 1. Complete baseline questionnaire
Day 15 Receive osteoporosis program 2. Watch hepatitis B video
3. Complete post-intervention questionnaire 3. Complete post-intervention questionnaire
4. Have their BMD measured
A4 A4
1. Complete Month 3 questionnaire 1. Complete 3-month follow-up questionnaire
Month 3 2. Receive delayed intervention program
3. Have their BMD measured

Figure 1. Study procedure flow chart

4

Description of the Intervention Program

The intervention was a 30-minute education presentation conducted at the
organization site. The presentation consisted of the components of the knowledge level
and HMB constructs.

1. To increase the knowledge level, we:

a. explained the functions of the bone to support and protect the body, and
to serve as an reservoir for calcium and phosphorus; and when the intake
of calcium is low, the bone releases calcium to support vital body

functions;
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b. showed photos of osteoporetic and healthy bones, and explained that the
structurally weakened bones lose their ability to support and protect the
body;

c. explained how the bone structure can be damaged just like a house can be
damaged by termites;

d. explained how osteoporosis is diagnosed and what T-scores mean.

2. To increase perceived susceptibility, we:

a. explained the risk factors of osteoporosis: advanced age, being of Asian
race, small body frame, inadequate calcium intake, and lack of exercise;

b. showed prevalence by age, pointed out that the risk of osteoporosis is 6
out of 10 for Chinese women between the age of 60 to 69, 7 out of 10
between the age of 70 to 79, and 8 out of 10 for age 80 and above.

3. To increase perceived severity, we:

a. showed consequences of osteoporosis such as bone fracture, loss of
mobility and deformity;

b. explained that osteoporosis causes severe kyphosis (i.e. hunchback).

4. To increase perceived self-efficacy, we:

a. showed an example of food label on a milk bottle,

b. explained where to look for calcium content on the food labels,

c. provided a list of food items with high calcium content,

d. showed recipes of several traditional Chinese dishes with calcium-rich
ingredients.

The presentation slides are provided in Appendix F.
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Description of the Control Program

The participants in the Control Group watched a hepatitis B video that consisted
of the following video clips:
« apublic announcement for hepatitis B testing and vaccination from a well-
known Chinese scientist, David Ho, who was Time magazine’s Person of the
Year for 1991 for his contributions to the HIV treatment;
« apersonal experience of hepatitis B infection leading to liver cancer by a
Chinese movie star Jin Sumei;
« an education video about liver functions and hepatitis B transmission;
« apublic health education video about an Asian woman asking her doctor
about the hepatitis B test and what the results mean for her;
« avideo about the vaccination against hepatitis B infection.
The hepatitis B video was used for the Control Group because it did not relate to
osteoporosis yet offered valuable information about a disease that had a high prevalence

among Chinese.

Description of Questionnaires

The data were collected at three (3) time points, baseline, post-intervention, and
Month 3 after the intervention. The definitions of the time points are provided in Table 1.
To ease the burden on the study participants, not all components of the questionnaire
were administered at all time points. A summary of the questionnaire components
administered at each time point is provided in Table 2. The baseline and post-intervention
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questionnaires were administered before and after the workshops, respectively. The
Month 3 questionnaires were collected from the participants at about three months
follow-up at the organization site.

The details of the questionnaire are provided in this section. The questionnaires
were developed first in English, and then translated into Chinese. The Chinese version
was then back-translated to English to ensure the accuracy of the translations. The
Chinese version was then used in the study. The Chinese version of the questionnaires is
provided in Appendix D and the English version in Appendix E.

Most of the questionnaires were adopted from Blalock, Norton, Patel, and Dooley
(2005). The items were modified based on the considerations of study population’s age,
cultural background and educational level. After a pilot testing in a focus group, the items
were further modified for better clarity and easier understanding. See details in Section

Pilot Testing of the Questionnaires for Face Validity.

Table 1. Definition of Time Points During the Study

Time Point Name Description
Baseline Before the intervention/control session
Post-Intervention At the end of the intervention/control session

Month 3 After the Intervention | About 3 months after the intervention/control session

22



Table 2. Summary of Questionnaire Components Administered at Each Time Point

Components Of The Questionnaire Baseline In teIr)\?::;tion tﬁg (}?li};rigﬁz;
Demographic And Baseline Characteristics Yes No No
Baseline Osteoporosis Information Yes No No
Knowledge Level Of Osteoporosis Yes Yes No
Intention To Consume More Calcium-Rich
Food Items Yes Yes Yes
Perceived Self-Efficacy Yes Yes Yes
Perceived Susceptibility Yes Yes No
Perceived Severity Yes Yes No
Perceived Barriers Yes Yes No
Food Frequency Questionnaire (FFQ) Yes No Yes

Baseline Characteristics Information

Demographic and socioeconomic information collected at baseline were age,
weight, years lived in the U.S., educational level, employment status, income level,
English proficiency, and internet use. The health behavior and osteoporosis-related
information collected were whether or not participants lost height in the last five years,
when their last general health check-ups were, whether or not they were currently taking

vitamins or calcium supplement.

Knowledge Level of Osteoporosis

The knowledge level of osteoporosis was measured at baseline, post-intervention
and Month 3 after the intervention, using 12 questionnaire items as shown in Table 3,
along with the correct responses to the items. The possible responses to the items were
"1=Agree", "2=Disagree", and "3=Don't Know". The knowledge score was calculated as

the total number of correctly answered items divided by the total number of items that
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were responded to. The items to which a participant did not respond were excluded from
the score calculation. The score ranged from 0 to 1, 0 when none of the items were
responded to correctly and 1 when all items were answered correctly. If a participant did

not respond to any items, her score was set to missing.

Table 3. Correct Responses for the 12 Knowledge Items

Correct
Response
(1=Agree,
Questionnaire Item 2=Disagree)

e Bone cancer can be caused by osteoporosis. 2

o Bone fractures can be caused by osteoporosis. 1

e Sardine is rich in calcium. 1

e Bachoy is rich in calcium. 1

e Osteoporosis is caused by a virus. 2

e Osteoporosis can be diagnosed by a bone mineral density Test. 1

e Being overweight will increase my chance of getting osteoporosis. 2

o QGetting enough Vitamin D will decrease my chance of getting osteoporosis. 1

o Eating red meat will decrease my chance of getting osteoporosis. 2

o Taking estrogen after menopause will decrease my chance of getting osteoporosis. 1

e Wearing properly fitting shoes will decrease my chance of getting osteoporosis. 2

o Walking will decrease my chance of getting osteoporosis. 1

For measurements of perceived self-efficacy for adopting a calcium-rich diet,
perceived severity of osteoporosis, and perceived barriers to increasing calcium intake,
the possible responses to the questionnaire items were "Agree", "Disagree", and "Don't

Know". A score for an overall measurement was calculated as the total number of
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"Agree" responses divided by the total items that a participant responded to. The score

ranged from 0 to 1, 0 when a participant did not agree with any of the items she

responded to and 1 when she agreed to all items she responded to. The items to which a

participant did not respond were excluded from the score calculation. If a participant did

not respond to any items, her score was set to missing. Additional details specific to each

measurement are provided as follows.

Self-Efficacy for Adopting a Calcium-Rich Diet

Self-efficacy for adopting a calcium-rich diet was measured at baseline and post-

intervention by the following five questionnaire items.

1.

2.

I can find calcium contents from food labels.

I know which food items are high in calcium content.

Consuming calcium-rich food is not difficult.

I know how to select appropriate food to increase my calcium intake.

I can eat calcium-rich food on a regular basis.

Intentions to Consume More Calcium-Rich Food Items

The intention to consume more calcium-rich food items was measured at baseline,

post-intervention, and Month 3 after the intervention by asking participants to select one

of the following statements that most closely resembled their current thinking:

1.
2.

I have never seriously thought about consuming more calcium-rich food items.

I have thought about consuming more calcium-rich food items but decided against
it.

I am thinking about trying to consume more calcium-rich food items.

I will consume more calcium-rich food items next month.

I will consume more calcium-rich food items next week.
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6. I am currently doing things to consume more calcium-rich food items.

Perceived Severity of Osteoporosis

The perceived severity of osteoporosis was measure at baseline and post-
intervention by the following five questionnaire items: (1) The thought of getting
osteoporosis scares me; and if I get osteoporosis (2) my whole life will change; (3) I will
not be able to walk around; (4) I will lose height; and (5) I will not be able to do house

work.

Perceived Barriers to Increasing Calcium Intake

The perceived barriers to increasing calcium intake were measured at baseline and
post-intervention by the following seven questionnaire items:

1. Idon’t know which food items are high in calcium;

My neighborhood grocery stores do not carry calcium-rich food items that I like;
I don’t know how to cook calcium-rich food item;

I don’t like the taste of calcium-rich food items;

My family members don’t like the taste of calcium-rich food items;

Calcium-rich food costs too much;

A T o

Calcium-rich food items contain too much fat.

Perceived Susceptibility to Osteoporosis

The perceived susceptibility to osteoporosis was measured at baseline and post-
intervention by 2 questionnaire items, "I am concerned that [ may get osteoporosis" and
"It is very likely that I will get osteoporosis". The choices for the responses were "Agree",

"Disagree", and "Don't Know".

26



Calcium-Rich Food Item

The number of calcium-rich food items consumed was measured by a modified
food frequency questionnaire (FFQ) based on the one used by Tseng and Hernandez
(2005) in Chinese women living in Philadelphia, PA, which was the target population for
this study. As pointed out by Tseng and Hernandez, the 24-hour recall is considered a
more accurate measurement to capture the food consumption. Compared with the 24-hour
recall, the FFQ is less costly and easier to use. In their study, the FFQ captured most of
the commonly consumed foods and major nutrient source that the 24-hour recall method
captured, especially regarding the calcium intake. The FFQ captured 94% of the total
calcium intake as measured by the 24-hour recall. The FFQ used by Tseng and
Hernandez contained 88 items that measured not only the dietary calcium intake but also
other nutrients such as fat, cholesterol, carbohydrate, protein, fiber, folic acid, or iron. We
selected from their FFQ the 23 food items that have a calcium content >50 mg per 100
gm of food weight for the FFQ used in this study. The modified FFQ was administered at

two time points: baseline and Month 3 after the intervention.

Bone Mineral Density Measurement

As an incentive to encourage study participation and also a means to assess the
bone mineral density (BMD) in the study population, we measured participants' BMDs.
The BMD measurement was taken by Sahara Clinical Bone Sonometer (Hologic,
Bedford, MA) at the calcaneus (heel bone) site at baseline for the Intervention Group and
at Month 3 after the intervention for the Control Group. The three months difference in
the measurement times for the two groups was not expected to make any meaningful

differences because studies had shown that the BMD measurements at peripheral skeletal

27



sites were not changed even in people who were on osteoporosis medications that
changed their BMD at the spinal site at least 4% per year (Miller, 2002). T-scores were
recorded directly from the device with the reference database of young normal Caucasian
females provided by the manufacturer.

It is well established that BMD readings from peripheral devices, which the
Sahara device belongs to, are higher than the readings from the clinical gold standard of
central dual-energy x-ray absorptiometry (DEXA) machines, and consequently
underestimate the prevalence of osteoporosis. We did not intend to use the BMD reading
from Sahara for clinical diagnosis of osteoporosis or osteopenia. Instead, we used it as an
incentive to encourage the participation in the study and to collect information about the
bone mass in this population. We encouraged participants to consult with their family
doctors and to have their BMD measured by a clinical diagnostic machine if their BMD
reading was below -1.0, which was the level to be interpreted as 'low bone mass and at
increased risk of fracture' as recommended in the Sahara’s user manual (Hologic, 2000).
Additionally, we used a T-score of -2.0 from the device for osteoporosis based on the risk
of a hip fracture it is associated with. The risk of a hip fracture in women with T-score<-
2.0 from a peripheral device was found to be the same in women with a T-score<-2.5

from a DEXA machine (Miller, 2002).

Pilot Testing of the Questionnaires for Face Validity
The questionnaires were pilot tested in a focus group of four Chinese women who
were similar to the study population regarding age and education level. The objective of

the pilot testing was to evaluate whether or not the questionnaire items were understood
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easily and correctly. The following wording and question items were modified according

to the findings of the pilot test.

1.

Pilot participants had difficulty of deciding between "Strongly Agree" and "Agree".
At the discussion session following the pilot test they commented that they could not
decide which of the two they should select as their responses. A similar difficulty was
observed between "Strongly Disagree" and "Disagree". Additionally, they thought the
five choices were too many and confusing. Consequently, the original 5-point Likert
scale from strongly agree to strongly disagree was modified to a 3-point response
scale (Agree, Disagree, and Don't Know) for ease of use in this elderly population.
The wording "Osteoporosis may result in hip fractures" was changed to
"Osteoporosis may result in bone fractures". The Chinese translation of hip is more
difficult for the general population to understand. (“‘& 5T i FAGE AT A8 38 Al 85 350 B
Ir7 to “H BB I REIEE T )

The wording “Do you currently have health insurance?” was changed to “Do you
currently have medical insurance?” because the term commonly used among this
population is “medical insurance”. (“f&H HIAfERREIE?” to “f& HATA EIT IR
nge” )

The questionnaire items of “It is possible that I may get osteoporosis” and “It is likely
that I may get osteoporosis” were completely correlated with the questionnaire item
“I am concerned about getting osteoporosis” The four participants complained that
these questions were too similar. So “It is possible that I may get osteoporosis” was

removed from the questionnaire.
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5. Questionnaire item “Swimming will decrease my chance of getting osteoporosis” was
removed because swimming is not a weight-bearing exercise and it is not clear whether
or not swimming will decrease one's chance of getting osteoporosis.

6. Responses to “What is your annual household income?” were reformatted from
Arabic numbers to Chinese words, i.e., Less than $10,000; $10,000-$20,000;

$20,000-$30,000; $30,000-$40,000 and Above $40,000 to ©/bT —Jj; @—J7 & W

Ji,0—H & =75, @=75 £ WWJj; @ TIUN)

Reliability of the Questionnaires

The reliability of the questionnaire items in this study was evaluated by the test-
retest method. A total of 14 participants, who were similar to the study population but did
not participate in the study, were recruited for the test-retest assessment. The same
questionnaires were administered two times with a month interval between them. The
agreements between the responses to the same questionnaire item collected at the two
time points were assessed by Pearson’s correlation for continuous variables and by
Cohen’s kappa statistic for categorical variables. A kappa statistic from 0.21 to 0.40
indicates the strength of agreement is fair, 0.41 to 0.60 moderate, 0.61 to 0.80 substantial,
and 0.81 to 1.00 almost perfect (Landis & Koch, 1977). Additionally, the kappa statistic
is zero or misleadingly low when the responses from the two time points are in a full or
near full agreement but are not at least in a 2 by 2 dimension. These agreement situations
occurred in this study for questionnaire items asking for whether or not the participants
were taking HRT or having health insurance, for items about timing of last health check-
up, and for items about participants’ responses to two statements, / Won 't Be Able to
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Walk Around If I Get osteoporosis and I Won'’t Be Able to Do House Work If I Get
Osteoporosis. For these variables, although the kappa statistics were not calculated, the
high agreements were evident from the distributions of the responses at the two time
points.

A summary of the agreements is provided in Table 4. Overall, the agreements
between the responses at the two time points were high, especially for baseline
characteristic variables. Complete agreements were observed in responses to variables for
age, years lived in the U.S., marital status, education level, employment status, internet
use, whether the testers were taking HRT or had their BMD measured before the current
study. Additionally, the correlation of weight collected between the two time points was
0.86 (95% CI: 0.59, 0.95). For other demographic categorical variables that were not in
complete agreement, the kappa statistics were all >0.4 except for one, an indication of
better than moderate agreements. The only exception was for the questionnaire item
asking whether or not there were family members who had osteoporosis. The kappa (k)
was 0.18 (95% CI: -0.38, 0.71). Although the kappa estimate was low for this
questionnaire item, there were 71.4% (10 out of 14) participants who gave consistent
responses and only four (4) changed their responses between the two time points. So the
agreement for this questionnaire item was better than the kappa statistic suggested.

The agreements for the 12 questionnaire items measuring the knowledge of osteoporosis
were also good. They were >0.4 for 10 of them. The only two questionnaire items with
low kappa statistics were “Eating Red Meat Will Decrease My Chance of Getting
Osteoporosis” (k=0.30), and “Wearing Properly Fitted Shoes Will Decrease My Chance

of Getting osteoporosis” (k=0.24). Similar observations were made regarding the
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agreements with questionnaire items for perceived self-efficacy and perceived barriers.
The agreements for the two perceived susceptibility were good, k=0.59 for “I am
Concerned That I may Get Osteoporosis”, and k=0.67 for “It Is Very Likely That I Will
Get Osteoporosis™.

The agreements for the perceived severity questionnaire items were somewhat
lower. Near full agreement was observed for responses to two questionnaire items, “I
Won’t Be Able to Walk Around If I Get Osteoporosis” and “I Won’t Be Able To Do
House Work If I Get Osteoporosis”. But the agreements for the other three items were
low: k=0.20 for “It Scares Me To Think That I May Get osteoporosis”, k=0.26 for “My
Whole Life Will Change If I Get Osteoporosis”, k=0.21 for “I Will Loss Height If I Get

Osteoporosis”.
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Table 4. Summary of Test-Retest Reliability of Questionnaire Responses

Correlation/Kappa[1]
Questionnaire Item Response At Time 1 Response At Time 2 (95% CI)
Baseline Characteristic Variables
Mean (SD) Mean (SD)
Age 61 (12.3) 62 (12.7) 1.00 (1.00, 1.00)[2]
Weight 118 (10.7) 116 (11.7) 0.86 (0.59, 0.95)
Years Lived in the U.S. 20 (10.4) 20 (10.0) 1.00 (0.99, 1.00)
Marital Status n (%) n (%)
Married 10 (71.4) 9(64.3) 1.00 (1.00, 1.00)
Divorced/Separated 1(7.1) 1(7.1)
Widower 3(214) 3(214)
No Response 0 1(7.1)
Education level
<Elementary School 2 (14.3) 2(14.3) 1.00 (1.00, 1.00)
<High School Graduate 1(7.1) 1(7.1)
University 2(14.3) 2(14.3)
Graduate and Above 9(64.3) 9(64.3)
Employment Status
Employed 10 (71.4) 10 (71.4) 1.00 (1.00, 1.00)
Retired 2(14.3) 2(14.3)
Homemaker 2(14.3) 2(14.3)
Income Level
<$10K 4 (28.6) 2(15.4) 0.79 (0.48, 1.00)
$10K to $20K 0 1(7.7)
>$40K 10 (71.4) 10 (76.9)
English Proficiency
3(214) 3(23.1) 0.70 (0.34, 1.00)
Not Well 1(7.1) 2(154)
Well 10 (71.4) 8(61.5)
Internet Use
No 4 (28.6) 4 (28.6) 1.00 (1.00, 1.00)
Yes 10 (71.4) 10 (71.4)
Reduced Height
Yes 2 (14.3) 1(7.1) 0.63 (-0.02, 1.00)
No 12 (85.7) 12 (85.7)
No Response 0 1(7.1)
Taking Vitamin/Calcium
Yes 12 (85.7) 8 (57.1) 0.45 (-0.00, 0.91)
No 2(14.3) 5@35.7)
No Response 0 1(7.1)
Taking HRT
Yes 0 0 Full Match
No 14 (100.0) 14 (100.0)
Had Osteoporosis
Yes 6(42.9) 4 (28.6) 0.70 (0.32, 1.00)
No 8(57.1) 10 (71.4)
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Table 4. (Continued)

Correlation/Kappa[1]
Questionnaire Item Response At Time 1 Response At Time 2 (95% CI)

Osteoporosis in Family
Yes 2 (14.3) 4 (28.6) 0.18 (-0.36, 0.71)
No 12 (85.7) 10 (71.4)

BMD Measured
Yes 6(42.9) 6(42.9) 1.00 (1.00, 1.00)
No 8(57.1) 8(57.1)

Osteoporosis medication
Yes 3(21.4) 2(14.3) 0.76 (0.32, 1.00)
No 11(78.6) 12 (85.7)

Last Health Check-Up
<12 Months 13 (92.9) 13 (92.9) Near Full Match
>1 Year 0 1(7.1)
No Response 1(7.1) 0

Health Insurance
Yes 13 (92.9) 14 (100.0) Near Full Match
No 1(7.1) 0

Knowledge Of Osteoporosis

Bone Cancer Can Be Caused By Osteoporosis.
Disagree 11(78.6) 11(78.6) 1.00 (1.00, 1.00)
Don’t Know 3(21.4) 3(21.4)

Bone Fractures Can Be Caused By Osteoporosis.
Agree 12 (85.7) 12 (85.7) 0.44 (-0.18, 1.00)
Disagree 1(7.1) 0
Don’t Know 1(7.1) 2 (14.3)

Sardine Is Rich In Calcium.
Agree 7 (50.0) 10 (71.4) 0.57 (0.18, 0.96)
Disagree 7 (50.0) 4 (28.6)

Bachoy Is Rich In Calcium.
Agree 1(7.1) 2 (14.3) 0.75 (0.46, 1.00)
Disagree 7 (50.0) 8(57.1)
Don’t Know 6(42.9) 4 (28.6)

Osteoporosis Is Caused By A Virus.
Disagree 10 (71.4) 11(78.6) 0.43 (-0.10, 0.96)
Don’t Know 4 (28.6) 3(21.4)

Osteoporosis Can Be Diagnosed By A Bone Mineral Density Test.
Agree 13 (92.9) 12 (85.7) 0.63 (-0.02, 1.00)
Don’t Know 1(7.1) 2(14.3)
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Table 4. (Continued)
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Correlation/Kappa[1]
Questionnaire Item Response At Time 1 Response At Time 2 (95% CI)
Being Overweight Will Increase My Chance of Getting Osteoporosis.
Agree 3(21.4) 3(21.4) 0.67 (0.36, 0.99)
Disagree 7 (50.0) 5(35.7)
Don’t Know 4 (28.6) 6(42.9)
Getting Enough Vitamin D Will Decrease My Chance Of Getting Osteoporosis.
Agree 12 (85.7) 12 (85.7) 1.00 (1.00, 1.00)
Don’t Know 2 (14.3) 2 (14.3)
Eating Red Meat Will Decrease My Chance Of Getting Osteoporosis.
Agree 2 (14.3) 2 (14.3) 0.30 (-0.09, 0.69)
Disagree 9 (64.3) 6 (42.9)
Don’t Know 3(21.4) 6(42.9)
Taking Estrogen After Menopause Will Decrease my Chance Of Getting Osteoporosis.
Agree 7 (50.0) 6(42.9) 0.75 (0.47, 1.00)
Disagree 0 2(14.3)
Don’t Know 7 (50.0) 6(42.9)
‘Wearing Properly Fitted Shoes Will Decrease my Chance Of Getting osteoporosis.
Agree 2 (14.3) 1(7.7) 0.24 (-0.07, 0.56)
Disagree 7 (50.0) 11 (84.6)
Don’t Know 5@35.7) 1(7.7)
Walking Will Decrease My Chance Of Getting Osteoporosis.
Agree 10 (71.4) 7(53.8) 0.59 (0.22, 0.95)
Disagree 2 (14.3) 2 (15.4)
Don’t Know 2 (14.3) 4(30.8)
Efficacy of Adopting A Calcium-Rich Diet
I Can Find Calcium Content By Reading Food Labels.
Agree 12 (85.7) 12 (85.7) 0.44 (-0.18, 1.00)
Disagree 1(7.1) 0
Don’t Know 1(7.1) 2 (14.3)
I Know Which Food Items Are High In Calcium Content.
Agree 9(64.3) 9(64.3) 0.41 (-0.05, 0.87)
Disagree 1(7.1) 0
Don’t Know 4 (28.6) 5@35.7)
Consuming Calcium-Rich Food Is Not Difficult.
Agree 12 (85.7) 13 (92.9) 0.64 (0.01, 1.00)
Disagree 1(7.1) 0
Don’t Know 1(7.1) 1(7.1)
I Know How To Select Appropriate Food To Increase My Calcium Intake.
Agree 9(64.3) 10 (71.4) 0.27 (-0.10, 0.64)
Disagree 3(21.4) 2 (14.3)
Don’t Know 2(14.3) 2(14.3)
I Can Eat Calcium-Rich Food On A Regular Basis.
Agree 11 (78.6) 12 (85.7) 0.55 (0.14, 0.96)
Disagree 2(14.3) 0
Don’t Know 1(7.1) 2(14.3)




Table 4. (Continued)

36

Response At Time 1 Response At Time 2 Correlation/Kappa[1]
Questionnaire Item n (%) n (%) (95% CI)
Intention to Consume More Calcium-Rich Food Items.
Never Thought About It 1(7.1) 1(7.7) 0.30 (0.02, 0.58)
Decided Against It 1(7.1) 0
Thinking About It 4(28.6) 8 (61.5)
Doing So Currently 8(57.1) 4(30.8)
I Am Concerned That I May Get Osteoporosis.
Agree 10 (71.4) 8(57.1) 0.59 (0.24, 0.94)
Disagree 1(7.1) 2 (14.3)
Don’t Know 3(21.4) 4 (28.6)
It Is Very Likely That I Will Get Osteoporosis.
Agree 7 (50.0) 6(42.9) 0.67 (0.35, 0.98)
Disagree 2 (14.3) 4 (28.6)
Don’t Know 5(35.7) 4 (28.6)
Perceived Susceptibility
It Scares Me To Think That I May Get Osteoporosis.
Agree 2 (14.3) 3(21.4) 0.20 (-0.31, 0.71)
Disagree 12 (85.7) 10 (71.4)
Don’t Know 0 1(7.1)
My Whole Life Will Change If I Get Osteoporosis.
Agree 2 (15.4) 5(35.7) 0.26 (-0.09, 0.61)
Disagree 8 (61.5) 7 (50.0)
Don’t Know 3(23.1) 2(14.3)
Perceived Severity
1 Won’t Be Able To Walk Around If I Get osteoporosis.
Disagree 14 (100.0) 12 (85.7) Near Full Match
Don’t Know 0 1(7.1)
No Response 0 1(7.1)
I Will Loss height If I Get Osteoporosis.
Agree 9(69.2) 12 (85.7) 0.21 (-0.28, 0.71)
Disagree 3(23.1) 1(7.1)
Don’t Know 1(7.7) 1(7.1)
I Won’t Be Able To Do House Work If I Get Osteoporosis.
Agree 1(7.1) 0 Near Full Match
Disagree 13(92.9) 13(92.9)
Don’t Know 0 1(7.1)
I Don’t Know Which Food Items Are High In Calcium.
Agree Agree 6(46.2) 0.71 (0.38, 1.00)
Disagree Disagree 6 (46.2)
Don’t Know Don’t Know 1(7.7)




Table 4. (Continued)

Correlation/Kappa[1]
Questionnaire Item Response At Time 1 Response At Time 2 (95% CI)
Perceived Barriers of Adopting A Calcium-Rich Diet
Stores Don’t Carry Calcium-Rich Food Items That I Like.
Agree 2(14.3) 0 0.32 (-0.23, 0.87)
Disagree 11 (78.6) 12 (85.7)
Don’t Know 1(7.1) 2(14.3)
I Don’t Know How To Cook Calcium-Rich Food Items.
Agree 4 (28.6) 4 (28.6) 0.47 (0.11, 0.83)
Disagree 4 (28.6) 6 (42.9)
Don’t Know 6(42.9) 4 (28.6)
I Don’t Like The Taste Of Calcium-Rich Food.
Agree 0 1(7.1) 0.41 (-0.05, 0.87)
Disagree 9(64.3) 9(64.3)
Don’t Know 5@35.7) 4 (28.6)
My Family Members Don’t Like The Taste Of Calcium-Rich Food.
Agree 0 0 0.55(0.11, 0.99)
Disagree 8(57.1) 9(64.3)
Don’t Know 6(42.9) 5(35.7)
Calcium-Rich Food Cost Too Much.
Agree 0 0 0.43 (-0.10, 0.96)
Disagree 10 (71.4) 11(78.6)
Don’t Know 4 (28.6) 3(21.4)
Calcium-Rich Food Contain Too Much Fat.
Agree 0 1(7.1) 0.59 (0.11, 1.00)
Disagree 11 (78.6) 11(78.6)
Don’t Know 3(21.4) 2(14.3)

[2] The responses at Time 1 and Time 2 were matched except for one missing age at Time 2.

[1] Reliability of test-retest is measured by Pearson’s correlation for continuous variables (age, weight, and years living in the U.S),
and by Cohen’s Kappa for categorical variables.
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Statistical Analysis Plan

The details of the analysis methods are provided in this section. A summary of the

methods used to assess the primary and secondary hypothesis is provided in Table 5.

Table 5. Summary of Key Analysis Methods

. . Analysis
Hypothesis Endpoint Me t}}llo d Key Features

e Response variable=response score
Primary: The Intervention at post-intervention
Groupr}\;vould have a higher Knowledge . . . Exlflanatory variable=group
knowledge level of score=(correct | Mixed linear assignment, baseline score, and

& responses/total | regression S1g ’ . L
osteoporosis at post- responses) significant baseline variables
intervention. e Correlation among the participants
from the same site was modeled.
Primary: The Intervention
. Efficacy

Group would have a h%gher score=(correct | Mixed linear | Similar to the method for knowledge
self-efficacy for adopting a .
calcium-rich diet at post- responses/total | regression score
intervention. responses)

e Response variable=intention stage
Primary: The Interve.ntion The intention . . Exp.lanatory Variab.IGngroup
Group would have higher stage a Generalized assignment, baseline intention
intention to consume Be linear stage and significant baseline

. . . participant was . ;

calcium-rich food item at regression variables

post-intervention.

at

e Distribution=multinomial
e Link=logit

Secondary: The
Intervention Groups would
consume more calcium-
rich food items at Month 3
after the intervention.

Number of
calcium-rich
food items

Mixed linear
regression

Similar to the method for knowledge
score
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Baseline Characteristics

For baseline characteristics variables that were continuous, such as age, weight
and years lived in the U.S., means and their 95% confidence intervals were provided.
Additionally, group differences were assessed by a t-test. For categorical variables, such
as marital status or employment status, number and percentage for each category were

tabulated and group differences were evaluated by Pearson’s y” test.

Primary Hypotheses Regarding Effects of Intervention Program at Post-Intervention

The three primary hypotheses for this study were that, compared with the Control
Group, the Intervention Group at post-intervention would have: 1) a higher knowledge
level of osteoporosis; 2) a higher self-efficacy for consuming more calcium-rich food
items; and 3) a higher intention stage to consume more calcium-rich food items (see

Section Research Aim and Hypotheses for detail). The methods to test the three primary

hypotheses are described in this section.

Knowledge Level of Osteoporosis

The knowledge levels of osteoporosis were measured by 12 questions as

described in Section Description of Questionnaires. Briefly, a knowledge score was the

total number of correct responses divided by the total number of items that a participant
responded to. The score ranged from 0 to 1, 0 when a participant had zero correct
response to any items and 1 when a participant responded to all items correctly. The
mean and 95% confidence interval were provided by study group and time point.
Additionally, mixed linear regression models were used to estimate the group

difference. The associations between the knowledge score and individual baseline
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variables were evaluated one at a time at the presence of study group and baseline
knowledge score. The difference between the two study groups were estimated by a
mixed linear regression model adjusting for baseline knowledge score, baseline variables
that were found not to be the same between the two study groups or were found to be
significantly associated with post-intervention knowledge. Since the participants were
recruited from the organizations and were not randomized individually, the participants
from the same organization may be correlated and not independent observation units.
Therefore, the mixed model also included the organization as a random variable to
account for the correlations.

The knowledge level was also evaluated regarding each component questionnaire
item. The proportions of participants with correct responses were provided by study
group and time point for each individual items. The difference between the two study
groups regarding a questionnaire item was estimated by hierarchical logistic regression

models.

Self-Efficacy for Adopting a Calcium-Rich Diet

The five items used to measure perceived self-efficacy for adopting a calcium-

rich diet were listed in section Descriptions of Questionnaires. The endpoint for

hypothesis evaluation was the efficacy score. The analysis methods for the self-efficacy

score were similar to those used to analysize the knowledge score.

Intention to Consume More Calcium-Rich Food Items

The intentions of consuming more calcium-rich food items were measured by six

statements corresponding to six progressive stages of intention (see Section Descriptions
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of Questionnaires for detail). The distribution of intention stages was tabulated by study

group. The two study groups were compared by a Cochran-Mantel-Haenszel y” statistics
that tests whether the two study groups had the same mean stage score. Additionally, a
generalized linear model with a multinomial distribution and a cumulative logit link was
used to compare the two study groups with adjustment to baseline intention, baseline
variables that were found not to be the same between the two study groups, and the
baseline variables that were found to be significantly associated with post-intervention
knowledge. The odds ratio (Intervention Group/Control Group) for being at a higher
stage was provided to assess the magnitude of the difference between the two study

groups.

Secondary Hypothesis Regarding Intervention Effects at Month 3 After the Intervention

The secondary hypothesis for this study was that the participants in the
Intervention Group consumed more calcium-rich food items than did the participants in
the Control Group at Month 3 after the intervention. The total number of food items was
used to compare the two study groups by the same mixed linear regress model used for

knowledge score analysis.
Statistical Methods for Other Endpoints

Perceived Susceptibility

The perceived susceptibility was measured by asking the participants to respond
to the two statements: 1) I am concerned about getting osteoporosis; 2) It is very likely
that I will get osteoporosis. The possible response choices were “Agree”, “Disagree”, and

“Don't Know”. The effect of intervention program was evaluated for each statement
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separately. First, a Pearson's y* was used to test the significance of the association
between study group and the responses at post-intervention. Then the associations
between the post-intervention response to the statement and the individual baseline
variables were assessed using hierarchical logistic models. The dependent variable for the
models was the response to the statement, dichotomized as Agree or Disagree/Don't
Know. The exploratory variables were responses to the statement at baseline, study group,
and one individual baseline variable added to the models. After the significant baseline
variables were identified, the effects of intervention program were evaluated further by
odds ratios (Intervention Group/Control Group) using hierarchical logistic models in
three conditions: 1) no adjustment, 2) adjusting for baseline response to the statement
alone, and 3) adjusting for baseline response to the statement and significant baseline
variable identified as well as the baseline variables that were found to be different

between the study groups.

Perceived Severity

The intervention effects regarding perceived severity were evaluated by the same

methods used for the knowledge scores.
Perceived Barriers

The methods used to analyze perceived barriers were the same as those used for
the knowledge scores and self-efficacy scores.

Power

The study was designed to have an adequate power to detect a meaningful

increase of the knowledge level of osteoporosis by the intervention program. The sample
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size of 100 participants in each study group would have a power of 80% to detect a 20%
increase of knowledge score in the Intervention Group at the 2-sided alpha level of 5%.
For example, if the mean knowledge score at post-intervention was 0.6 in the
Intervention Group and 0.5 in the Control Group, the study design would have an 80% of
power to detect that difference between the two groups. The calculation assumed that the

standard deviation of the knowledge scores was 0.25.
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CHAPTER 4

RESULTS

Characteristics of the Study Population

A total of eight (8) community-based organizations were recruited. The first
organization was enrolled on 19-Sep-2011 and the last on 29-Apr-2012. The assignment
of each organization to a study group was not fixed but random, in the sense that the
assignment was based on the timing of the organization's consent to participate and the
total participants already enrolled in each study group.

A summary table of the eight organizations is provided below in Table 6. Three
organizations were assigned to the Intervention Group and five to the Control Group. A
total of 192 Chinese women who were at least 50 years of age were recruited from these
organizations, 102 from the three organizations assigned to Intervention Group and
another 90 from other five organizations assigned to the Control Group. The total number
of participants was different for each organization. The first organization recruited was
the largest with 70 participants. The two recruited last were the smallest, with six and
seven participants respectively. The proportions of participants reached for the Month 3
follow up were comparable: 74.5% in the Intervention Group and 73.3% in the Control

Group.
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Table 6. Summary of Organizations and Participants in the Study

Number of Participants
Study Organization Dated Pre- and Post- | Month 3 Follow

Group ID Description Recruited Intervention Up (%)
1000 Senior Center 09/17/2011 70 52 (74.3%)
Intervention 3000 Chinese Church 10/30/2011 14 14 (100%)
6000 Senior Housing 1/11/2012 18 10 (55.6%)
Total 102 76 (74.5%)
2000 Senior Housing 09/29/2011 36 29 (80.6%)

Sunday Chinese
4000 School 12/04/2011 25 19 (76.0%)
Control Community

5000 Center 12/15/2011 16 10 (62.5%)
7000 Chinese Church 3/25/2012 6 3 (50.0%)
8000 Buddhist Church 4/29/2012 7 5(71.4%)
Total 90 66 (73.3%)

Baseline Demographics

Summaries of the baseline information of the study participants are provided in
Table 7 for variables related to demographic and socioeconomic background information,
and in Table 8 for variables related to osteoporosis background information and general
health information. The tables show that the participants in this study had the baseline
characteristics as we anticipated in this population based on previous studies conducted in

similar communities (Ma, 2009). Specifically, the English proficiency was low, 86% of
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participants in the Intervention Group and 89% of participants in the Control Group
viewed their English proficient “Not Well at All” or “Not Well”; the education level was
low, 49% in the Intervention Group and 77% in the Control Group had no more than high
school education; the income level was low, 51% in the Intervention Group and 68% in
the Control Group had less than $10,000 annual income.

Additionally, the two tables show that the two study groups were similar
regarding most but not all baseline characteristics. For demographic variables (Table 7)
the participants in the two study groups were comparable (p-value>0.05) regarding age,
body weight, years lived in the US, martial status, employment status, income level, and
English Proficiency; but were somewhat different regarding education level (p-
value=0.001) and internet use (<0.001). For osteoporosis background (Table 8) the
participants in the two study groups were comparable (p-value>0.05) regarding whether
they had lost height in the past five years, were currently taking vitamin or calcium
supplements, were taking hormone replacement therapy, had been told by their doctors of
having had osteoporosis, or were currently taking medication to treat osteoporosis; but
were somewhat different regarding whether they had a family member who had
osteoporosis (p-value=0.008) and had their bone mineral density (BMD) measured (p-
value=0.004). For general health information (Table 8), the participants in the two study
groups were comparable regarding their last health check-up (p-value=0.541) but were
different regarding their health insurance status (p-value=0.04).

It appears that the Intervention Group had a higher education level and used the
internet more often. The Intervention Group also had higher proportions of participants

with a family member with osteoporosis, with the BMD measured before the study, and
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having health insurance. These differences between the two study groups at baseline
could potentially confound the evaluation of the intervention effects. However,
differences between study groups are common in observational studies. The differences
were anticipated at the design phase of the study and the analysis methods were planned
accordingly. The statistical analysis plan was designed to include sensitivity analyses to
evaluate the intervention effect adjusting for baseline parameters that were found to be
different between the study groups. In executing these statistical models, categories for
baseline variables with very low number of participants were combined with their
adjacent categories so the models could converge and make estimates. Specifically, the
category of “>3 years ” for last health check-up was combined with the category of “>1
year ”; the categories of “Never Married”, “Divorced/Separated”, and “widowed ” were
combined into one category of “Not Married”; the category of “Graduate And Above”
was combined with “University”; the category of “Unemployed” was combined with
“Retired ”; the category of “Very Well ” for English proficiency was combined with

“Well ”; and finally, the four levels of Income level >$10,000 were combined.
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Table 7. Summary of Baseline Variables Related to Demographics and
Socioeconomics by Study Group

Intervention Group (N=102) Control Group (N=90)
n Mean (95% CI) n Mean (95% CI) P-Value
Age 101 70.1 (68.3, 71.9) 89 69.4 (67.6, 71.2) 0.563
Weight 98 125.6 (121.9, 129.4) 86 125.3 (119.7, 130.8) 0.926
Years Lived in US 100 13.2(11.3, 15.2) 88 15.6 (12.9, 18.2) 0.164
Marital Status n Proportion (%) n Proportion (%) P-Value
Total 102 90 0.360
Married 66 64.7 50 55.6
Never Married 1 1.0 5 5.6
Divorced/Separated 6 59 6 6.7
Widower 26 25.5 27 30.0
No Response 3 2.9 2 2.2
Education Level
Total 102 90 0.001
<Elementary School 21 20.6 27 30.0
<High School Graduate 15 14.7 22 244
High School 14 13.7 20 22.2
University 46 45.1 15 16.7
Graduate and above 3 2.9 1 1.1
No Response 3 2.9 5 5.6
Employment Status
Total 102 90 0.982
Employed 12 11.8 10 11.1
Unemployed 3 2.9 2 2.2
Retired 54 52.9 47 52.2
Homemaker 25 24.5 25 27.8
No Response 8 7.8 6 6.7
Income Level
Total 102 90 0.051
<$10K 52 51.0 61 67.8
$10K to $20K 14 13.7 6 6.7
$20K to $30K 1 1.0 0 0.0
$30K to $40K 2 2.0 0 0.0
>$40K 7 6.9 1 1.1
No Response 26 25.5 22 24.4
English Proficiency
Total 102 90 0.062
46 45.1 47 52.2
Not Well 42 41.2 33 36.7
Well 10 9.8 2 2.2
Very Well 1 1.0 0 0.0
No Response 3 2.9 8 8.9
Internet Use
Total 102 90 <0.001
No 76 74.5 77 85.6
Yes 24 23.5 5 5.6
No Response 2 2.0 8 8.9
N=Participants in each study Group. n=Participants with indicated responses.
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Table 8. Summary of Baseline Health and Osteoporosis Information by Study Group

Intervention Group Control Group
N Proportion (%) N Proportion (%) P-Value
Reduced Height
Total 102 90 0.687
Yes 41 40.2 33 36.7
No 55 53.9 49 54.4
No Response 6 5.9 8 8.9
Taking Vitamin/Calcium
Total 102 90 0.348
Yes 78 76.5 62 68.9
No 21 20.6 22 24.4
No Response 3 2.9 6 6.7
Taking HRT
Total 102 90 0.406
Yes 6 5.9 2 2.2
No 89 87.3 80 88.9
No Response 7 6.9 8 8.9
Had Osteoporosis
Total 102 90 0.577
Yes 54 52.9 42 46.7
No 47 46.1 46 51.1
No Response 1 1.0 2 2.2
Osteoporosis in Family
Total 102 90 0.008
Yes 35 343 14 15.6
No 60 58.8 64 71.1
No Response 7 6.9 12 13.3
BMD Measured
Total 102 90 0.004
Yes 61 59.8 32 35.6
No 38 37.3 54 60.0
No Response 3 29 4 4.4
Osteoporosis Medication
Total 102 90 0.508
Yes 43 422 31 344
No 56 54.9 55 61.1
No Response 3 29 4 4.4
Last Health Check-Up
Total 102 90 0.541
Never 6 5.9 10 11.1
<12 Months 63 61.8 48 53.3
>1 Year 22 21.6 18 20.0
>3 Years 5 4.9 7 7.8
No Response 6 59 7 7.8
Health Insurance
Total 102 90 0.007
Yes 82 80.4 55 61.1
No 16 15.7 23 25.6
No Response 4 3.9 12 13.3

HRT = Hormone replacement therapy BMD = Bone mineral density
Smoking status at baseline was also collected. None of the participants smoked.
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Summary of Bone Mineral Density by T-Score

The distributions of the T-scores by study group are provided in Figure 2. The
figure shows that the T-score distributions for the two study groups were largely
overlapped, suggesting no significant difference between the two groups, although the
mean T-score in the Intervention Group [-1.3, (95%CI: -1.5, -1.1)] was slightly lower
when compared with the Control Group [-1.0, (95% CI: -1.3, -0.60)].

The proportions of participants with low bone density and osteoporosis were high
(Table 9). Overall, 59% (95% CI: 0.50, 0.68) of the study participants had low bone
mass (T-score<-1.0) and 24% (95% CI: 0.17, 0.33) had osteoporosis (T-score<-2.0).
Consistent with the observation regarding the T-score, the proportions of participants
with low bone mass and osteoporosis in the Intervention Group were somewhat higher,
although not significant, when compared with the Control Group. The proportions in the
Intervention Group and the Control Group were 66% (95% CI: 54%, 76%) and 48%
(95% CI: 33%, 63%) for low bone mass, and 28% (95% CI: 18%, 39%) vs. 19% (95% CI:

9%, 33%) for osteoporosis, respectively.
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Figure 2. Summary of T-Scores by Study Group

Table 9. Proportions of Low Bone Mass and Osteoporosis by Study Group

Intervention Group Control Group Both Groups
s/n Proportion (95% CI) s/n Proportion (95% CI) s/n Proportion (95% CI)
Low ?r"f‘“i lz)’[)ass 50/76 | 66% (54%, 76%) | 23/48 |  48% (33%, 63%) | 73/124 |  59% (50%, 68%)
OSt?;’Ef’z“’g)‘s 21176 | 28% (18%, 39%) 9/48 19% (9%, 33%) | 30/124 | 24% (17%, 33%)

The BMD was measure by Sahara Clinical Bone Sonometer the calcaneus (heel bone) site.
n = Number of participants with BMD score.
s = Number of participants with the condition.
CI = 95% confidence interval.
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Evaluation of the Intervention Effects at Post-Intervention

As stated in the section Specific Aims And Hypotheses, the three primary

hypotheses used to evaluate the efficacy of the intervention program were:

(1) The knowledge level of osteoporosis is higher in the Intervention Group
than that in the Control Group at post-intervention.

(2) The self-efficacy for adopting a calcium-rich diet is higher in the
Intervention Group than that in the Control Group at post-intervention.

(3) The intention to consume more calcium-rich food items is increased in the
Intervention Group compared with the Control Group at post-
intervention.

This section describes the results regarding the three primary hypotheses, and the

results regarding other endpoints that were measured at post-intervention.

Knowledge Level of Osteoporosis

The knowledge level of osteoporosis was measured by an osteoporosis knowledge
score that was composed of 12 individual knowledge items. Refer to Section Description

of Questionnaires for more details. The knowledge score served as a proxy measure for

an overall knowledge level about osteoporosis. It was calculated as the total number of
correct responses divided by the total number of items that a participant responded to.
The score ranged from 0 to 1, 0 when a participant had no correct response to any items
and 1 when a participant responded to all items correctly. If a participant did not response
to an item, this item was not contributed to the score calculation. If a participant did not
respond to any of the 12 items, her score was set to missing.
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A summary of knowledge scores by study group and time is provided in Figure 3.
The observed knowledge scores in the Intervention Groups were 0.45 (95% CI: 0.41,
0.50) at baseline and 0.63 (95% CI: 0.58, 0.67) at post-intervention, whereas scores in the
Control Group were 0.41 (95% CI: 0.36, 0.46) at baseline and 0.46 (95% CI: 0.42, 0.51)
at post-intervention. The analyses presented in Table 10 show that the Intervention Group
had a mean knowledge score that was similar to that in the Control Group at baseline (p-
value=0.515) but was higher than that in the Control Group at post-intervention (p-
value<0.05). The estimated difference (Intervention Group - Control Group) was 0.21
(95% CI: 0.03, 0.39; p-value=0.034) not adjusted; 0.17 (95% CI: 0.05, 0.29; p-
value=0.019) adjusted for baseline score; and 0.17 (95% CI: 0.02, 0.32; p-value=0.037)
adjusted for baseline knowledge score and baseline characteristic variables. All three
estimates showed that the Intervention Group had a higher knowledge score at post-
intervention.

Associations between the post-intervention knowledge scores and individual
baseline characteristic variables were explored using mixed linear regression models. The
model's dependent variable was the post-intervention knowledge score; the explanatory
variables were baseline knowledge score, study group and one additional baseline
variable as indicated in Table 11. The organization was modeled as a random-effect with
compound symmetry as the covariance structure. The results indicated that the study
group was a significant variable for post-intervention knowledge score. The baseline-
adjusted post-intervention knowledge score in the Intervention Group's was 0.17 (95% CI:
0.05, 0.29; p-value=0.019) higher than the score in the Control Group, supporting the

claim that the intervention program had increased knowledge scores. Additional variables
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identified as significant to the post-intervention knowledge score were baseline
knowledge score (p-value<0.001) and baseline efficacy score (p-value=0.005) although
the influences were small. The post-intervention knowledge score increased 0.05 for each
one tenth increase of baseline knowledge scores and 0.01 for each one tenth increase of
baseline efficacy scores.

After the significant baseline variables were identified, the effects of the
intervention program regarding knowledge scores were evaluated further, adjusting for
these significant variables and the five baseline characteristic variables that were not the
same for the two study groups, which were the variables for family member with
osteoporosis, having had BMD measure before, education level, health insurance, and
internet use. The results of this sensitive analysis are provided in Table 10. As stated
above, the Intervention Group had higher knowledge scores than did the Control Group at

post-intervention.
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Figure 3. Distributions of Overall Knowledge Scores by Study Group and Time

Table 10. Analysis of Intervention Effects Regarding Post-Intervention Knowledge

Scores
Intervention Group Control Group
Adjustment Time Point (N=102) (N=90) Difference P-value
n Mean (95% CI) n Mean (95% CI)
No Adjustment Baseline 102| 0.45(0.01,0.89) | 89| 0.41(0.33,0.49) | 0.04(-0.47,0.55) | 0.515
Post-Intervention | 101 | 0.65(0.50,0.79) | 90 | 0.44(0.33,0.55) 0.21(0.03,0.39) | 0.034
Baseline Score Post-Intervention | 101 | 0.63 (0.53, 0.73) 89 | 0.46 (0.39,0.54) 0.17 (0.05,0.29) | 0.019
Baseline Score, Significant| Post-Intervention | 85 | 0.60 (0.51, 0.69) 64| 0.43(0.35,0.51) 0.17 (0.02,0.32) | 0.037
Baseline Variables

Difference is Intervention Group minus Control Group.

Significant baseline characteristics variables are variables for having family member with osteoporosis, having BMD measured
before, education level, health insurance status, internet usage, baseline efficacy score, and baseline severity score.

CI=Confidence interval. N=Number of participants. n=Number of participants contributed to the analysis.
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Table 11. Analysis of Associations Between Post-Intervention Knowledge Scores
and Baseline Variables

Variable Parameter (95% CI) P-value

Study Group 0.17 (0.05. 0.29) 0.019
Baseline Knowledge Score 0.05 (0.04. 0.06) <.001
Baseline Efficacy Score 0.01 (0.00. 0.02) 0.005
Baseline Severity Score -0.01 (-0.02. 0.00) 0.055
Baseline Barrier Score -0.01 (-0.02. 0.00) 0.158
Baseline Intention Stage (Reference=Never Thought About It)

Decided Against It -0.07 (-0.15. 0.02) 0.123

Thinking About It -0.04 (-0.15. 0.08) 0.536

Will Do So Next Month -0.02 (-0.09. 0.04) 0.470

Will Do So Next Week 0.05 (-0.12. 0.22) 0.569

Doing So Currently 0.05 (-0.12. 0.22) 0.529
Baseline Being Concerned or Not -0.05 (-0.11. 0.01) 0.101
Baseline Response to How likely (Agree/Other) -0.03 (-0.08. 0.03) 0.392
Age -0.00 (-0.00. 0.00) 0.802
Weight 0.00 (-0.00. 0.00) 0.708
Reduced Height (Yes/No) 0.02 (-0.03. 0.08) 0.448
BMD Measured (Yes/No) 0.01 (-0.05. 0.06) 0.843
Taking Osteoporosis Medication (Yes/No) -0.00 (-0.06. 0.06) 0.953
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.07 (-0.04. 0.18) 0.206

>1 Year 0.01 (-0.06. 0.07) 0.845
Taking Vitamin/Calcium (Yes/No) -0.05 (-0.11. 0.02) 0.155
Taking HRT (Yes/No) -0.01 (-0.14. 0.13) 0.907
Had Osteoporosis (Yes/No) -0.01 (-0.07. 0.04) 0.680
Osteoporosis in Family (Yes/No) -0.01 (-0.08. 0.05) 0.699
Years Lived in US -0.00 (-0.00. 0.00) 0.527
Marital Status (Reference=Widow) -0.01 (-0.07. 0.04) 0.654
Education Level (Reference=<Elementary School)

<High School Graduate -0.01 (-0.09. 0.07) 0.786

High School 0.02 (-0.07.0.11) 0.688

University and Above 0.01 (-0.08. 0.09) 0.891
Employment Status (Reference=Homemaker)

Employed 0.04 (-0.07. 0.14) 0.479

Unemployed/Retired 0.02 (-0.04. 0.09) 0.517
Income Level (At Least 10K/Below 10K) 0.04 (-0.04.0.12) 0.311
Health Insurance (Have/Not Have) 0.04 (-0.03.0.11) 0.239
English Proficiency (Reference= Not Well at All)

Well/Very Well 0.05 (-0.08. 0.18) 0.459

Not Well 0.00 (-0.06. 0.06) 0.908
Internet Use (Yes/No) 0.02 (-0.06. 0.11) 0.573

P-values are the statistical significance for testing no difference, i.e. the parameter being 0.
In addition to the indicated variable, all models included the variables for baseline knowledge score and study group.
CI=Confidence interval. HRT=Hormone Replacement Therapy.
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In addition to the overall knowledge level, the intervention effect was also
evaluated regarding the 12 items that constituted the overall knowledge score
individually. The summaries (Table 12) show that the proportions of participants with
correct responses in the Intervention Group increased from baseline to post-intervention
for all individual items except one. The increases in the Intervention Group are

summarized below:

Percentage Points
Increase in the Questionnaire Item Name
Intervention Group
« Bone cancer can be caused by osteoporosis.
« Sardine is rich in calcium.
=25
« Bachoy is rich in calcium.
« Getting enough vitamin D will decrease my chance of getting
osteoporosis.
220 « Walking will decreased my chance of getting osteoporosis.
« Being overweight will increase my chance of getting
osteoporosis.
>10 « Taking estrogen after menopause will decrease my chance of
getting osteoporosis.
« Wearing properly fitted shoes will decrease my chance of
getting osteoporosis.
>5 « Osteoporosis can be diagnosed by a bone mineral density test.
« Bone fractures can be caused by osteoporosis.
<5 . )
« Osteoporosis is caused by a virus.
. Eating red meat will decrease my chance of getting osteoporosis.
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In contrast, the changes in the Control Group were not consistent and small in
magnitude. Of note, the proportions of correct responses regarding the two calcium-rich
food items increased more than 25 percentage points in the Intervention Group, from
56.6% to 81.8% for sardine and from 27.3% to 68.0% for bachoy, whereas the increases
in the Control Group were much smaller, from 45.3% to 48.8% for sardine and from
17.4% to 31.0% for bachoy. The differential increases between the two study groups
could be attributable to the intervention program because the program specifically
pointed out that these two food items are high in calcium. Also of interest is the high
proportion of participants who at baseline already knew that osteoporosis could cause
bone fracture, and that the BMD test could diagnose osteoporosis. There were 88.2% of
the participants in the Intervention Group and 81.8% in the Control Group who already
knew that osteoporosis could cause bone fractures; 83.5% in the Intervention Group and
75.6% in the Control Group knew that the BMD test could diagnose osteoporosis. The
high baseline knowledge on these two items made it hard for the intervention program to
improve the knowledge level further regarding these two questionnaire items.

Associations between the post-intervention response to individual questionnaire
items and the baseline characteristics were explored by logistic regression models. The
dependent variable was the post-intervention response (correct vs. incorrect), the
explanatory variables were study group, baseline response to the questionnaire item, and
one baseline characteristic variable as indicated in Table 13. Due to data limitations, the
potential correlation among participants from the same organization was not included in
the models, which may result in more variables being identified as influential at the p-

value of 0.05. The details of the analyses are provided in Appendix A and a summary of
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the resulting p-values in Table 13. The table shows that the baseline response was a
significant variable for its corresponding post-intervention response consistently for all
12 individual questionnaire items, which was also consistent with the finding regarding
the overall knowledge score. The study group was significant for 7 out the 12 items.
Other baseline characteristic variables were mostly not significant or marginally
significant.

After the significant variables were identified, the intervention effect was further
analyzed by logistic regression models adjusting for baseline variables. The dependent
variable was the post-intervention response (correct vs. incorrect), and the explanatory
variables were study group, baseline response to the item, and significant baseline
variables identified. The adjusted treatment effects for each individual questionnaire
items are provided in Table 14. The correlation of participants from the same
organization was not modeled in these logistic analyses, because otherwise the logistic
models would not converge to give estimates. Additionally, the baseline intention stage
and education level were modeled as a numeric rather than a character variable.

Table 14 shows that the intervention program was most effective in improving the
knowledge about sardine and bachoy being high in calcium. The adjusted odds ratios
(Intervention Group/Control Group) of knowing these food were rich in calcium were
4.77 (95% CI: 1.66, 13.72; p-value=0.004) for sardine and 5.42 (95% CI: 2.33, 12.64; p-
value<0.001) for bachoy. Additionally, the intervention program was effective in
improving the knowledge about osteoporosis not causing bone cancer, and about the
chances of getting osteoporosis by using HRT, wearing properly fitted shoes, or walking.

The odds ratios (Intervention Group vs. Control Group) of a correct response were 2.81
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(95% CI: 1.07, 7.36; p-value=0.035) about osteoporosis not causing bone cancer; 3.03
(95% CI: 1.17, 7.87; p-value=0.023) about using HRT; 4.18 (95% CI: 1.46, 11.91; p-
value=0.008) about wearing properly fitted shoes; and 3.41 (95% CI: 1.07, 10.91; p-
value=0.039) about walking. Furthermore, the intervention program probably was
effective in improving the knowledge about the ability of vitamin D in reducing the
chance of osteoporosis. The odds ratio was statistically significant after adjusting for
baseline response alone but was not after adjusting for both baseline response and
significant characteristic variables. The odds ratios were 3.29 (95% CI: 1.42, 7.63; p-
value=0.005) adjusting for baseline response alone and 2.65 (95% CI: 0.91, 7.71; p-
value=0.074). It is clear that in the latter case the adjusted odds ratio was still large, but
reduced sample sizes (n=79 in the Intervention Group and 64 in the Control Group) and
variability of the data reduced the precision of the estimate and caused the odds ratio not

to be significantly different from 1.
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Table 12. Summary of Individual Knowledge Items by Study Group and Time

Intervention Group

Control Group

61

Time Point Response n (%) n (%)
Bone Cancer Can Be Caused By Osteoporosis.
Baseline No Response 2 2
Total Responders 100 88
Agree 6 (6.0) 13 (14.8)
Disagree[1] 24 (24.0) 18 (20.5)
Don't Know 70 (70.0) 57 (64.8)
Post-Intervention No Response 10 3
Total Responders 92 87
Agree 9(9.8) 28 (32.2)
Disagree[1] 49 (53.3) 28 (32.2)
Don't Know 34 (37.0) 31 (35.6)
Bone Fractures Can Be Caused By Osteoporosis.
Baseline No Response 0 2
Total Responders 102 88
Agree[1] 90 (88.2) 72 (81.8)
Disagree 1(1.0) 0(0.0)
Don't Know 11 (10.8) 16 (18.2)
Post-Intervention No Response 1 1
Total Responders 101 89
Agree[1] 91 (90.1) 74 (83.1)
Disagree 5(5.0) 3(33.4)
Don't Know 5(5.0) 12 (13.5)
Sardine Is Rich In Calcium.
Baseline No Response 3 4
Total Responders 99 86
Agree[1] 56 (56.6) 39 (45.3)
Disagree 33.0) 6(7.0)
Don't Know 40 (40.4) 41 (47.7)
Post-Intervention No Response 3 4
Total Responders 99 86
Agree[1] 81 (81.8) 42 (48.8)
Disagree 1(1.0) 2(2.3)
Don't Know 17 (17.2) 42 (48.8)
Bachoy Is Rich In Calcium.
Baseline No Response 3 4
Total Responders 99 86
Agree[1] 27 (27.3) 15 (17.4)
Disagree 14 (14.1) 13 (15.1)
Don't Know 58 (58.6) 58 (67.4)
Post-Intervention No Response 5 3
Total Responders 97 87
Agree[1] 66 (68.0) 27 (31.0)
Disagree 7(7.2) 14 (16.1)
Don't Know 24 (24.7) 46 (52.9)




Table 12. (Continued)

Intervention Group

Control Group
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Time Point Response n (%) n (%)
Osteoporosis Is Caused By A Virus.
Baseline No Response 3 7
Total Responders 99 83
Agree 0(0.0) 14 (16.9)
Disagree[1] 51 (51.5) 33(39.8)
Don't Know 48 (48.5) 36 (43.4)
Post-Intervention No Response 2 0
Total Responders 100 90
Agree 4 (4.0 14 (15.6)
Disagree[1] 53 (53.0) 39 (43.3)
Don't Know 43 (43.0) 37 (41.1)
Osteoporosis Can Be Diagnosed By A Bone Mineral Density Test.
Baseline No Response 5 4
Total Responders 97 86
Agree[1] 81 (83.5) 65 (75.6)
Disagree 2(2.1) 1(1.2)
Don't Know 14 (14.4) 20(23.3)
Post-Intervention No Response 4 1
Total Responders 98 89
Agree[1] 87 (88.8) 70 (78.7)
Disagree 2(2.0) 0(0.0)
Don't Know 9(9.2) 19 (21.3)
Being Overweight Will Increase My Chance Of Getting Osteoporosis.
Baseline No Response 4 6
Total Responders 98 84
Agree 43 (43.9) 37 (44.0)
Disagree[1] 10 (10.2) 13 (15.5)
Don't Know 45 (45.9) 34 (40.5)
Post-Intervention No Response 6 4
Total Responders 96 86
Agree 46 (47.9) 47 (54.7)
Disagree[1] 22 (22.9) 13 (15.1)
Don't Know 28 (29.2) 26 (30.2)
Getting Enough Vitamin D Will Decrease My Chance Of Getting Osteoporosis.
Baseline No Response 4 3
Total Responders 98 87
Agree[1] 54 (55.1) 61 (70.1)
Disagree 6(6.1) 8(9.2)
Don't Know 38 (38.8) 18 (20.7)
Post-Intervention No Response 6 2
Total Responders 96 88
Agree[1] 80 (83.3) 61 (69.3)
Disagree 5(5.2) 5(5.7)
Don't Know 11 (11.5) 22 (25.0)




Table 12. (Continued)

Intervention Group

Control Group

Time Point Response n (%) n (%)
Eating Red Meat Will Decrease My Chance of Getting Osteoporosis.
Baseline No Response 6 3
Total Responders 96 87
Agree 15 (15.6) 21 (24.1)
Disagree[1] 38(39.6) 24 (27.6)
Don't Know 43 (44.8) 42 (48.3)
Post-Intervention No Response 9 3
Total Responders 93 87
Agree 23 (24.7) 15 (17.2)
Disagree[1] 36 (38.7) 30 (34.5)
Don't Know 34 (36.6) 42 (48.3)
Taking Estrogen After Menopause Will Decrease My Chance Of Getting Osteoporosis.
Baseline No Response 3 3
Total Responders 99 87
Agree[1] 32(32.3) 23 (26.4)
Disagree 10 (10.1) 15(17.2)
Don't Know 57 (57.6) 49 (56.3)
Post-Intervention No Response 11 4
Total Responders 91 86
Agree[1] 45 (49.5) 23 (26.7)
Disagree 17 (18.7) 19 (22.1)
Don't Know 29 (31.9) 44 (51.2)
Wearing Properly Fitted Shoes Will Decrease My Chance Of Getting Osteoporosis.
Baseline No Response 4 3
Total Responders 98 87
Agree 20 (20.4) 33 (37.9)
Disagree[1] 19 (19.4) 14 (16.1)
Don't Know 59 (60.2) 40 (46.0)
Post-Intervention No Response 9 3
Total Responders 93 87
Agree 29 (31.2) 35(40.2)
Disagree[1] 33 (35.5) 21(24.1)
Don't Know 31(33.3) 31(35.6)
‘Walking Will Decrease My Chance Of Getting Osteoporosis.
Baseline No Response 3 4
Total Responders 99 86
Agree[1] 58 (58.6) 53 (61.6)
Disagree 10 (10.1) 12 (14.0)
Don't Know 31 (31.3) 21 (24.4)
Post-Intervention No Response 9 4
Total Responders 93 86
Agree[1] 75 (80.6) 58 (67.4)
Disagree 99.7) 14 (16.3)
Don't Know 9(9.7) 14 (16.3)

[1]=Correct response.

Percentages are based on number of participants with response.
CI=Confidence interval. N=Number of participants. n=Number of participants in each category.
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Table 13. Summary of P-Values for Testing Associations Between Post-Intervention
Responses to Individual Knowledge Components and Baseline Variables

C12 Cl13 Cl4 Cl15 Cle C17 C18 C19 C20 C21 C22 C23
Cancer | Fracture | Sardine | Bachoy | Virus | BMD | Overwt | EnoughD | Meat |Estrogen| Shoe Walk
TRT <0.001" {<0.001""
0.002""| - ' ’ - - - 0.005"" ]0.039"{0.003™" | - 0.036"
Baseline . [<0.0017 . [<0.0017"]<0.001""[ <0.001" __ |<0.001{<0.0017"[<0.001""[ <0.001™
0.020"" | 0.003 0.001 <0.001
Efficacy 0.003™" - - - - 0.002™" - - - [0.030™ - -
Intention 00057 - 0.040" - - - - - - - - -
Severity - - - - - 0.0217 - - - - 0.029 -
Barrier - - - - - - - - - - - 0.027"
Concerned - - - - - - - - - - - -
Likely - - - - - - 0.0217 - - - - -
Age - - - - - - - - - - - -
Weight - - - - - - 0.002™" - 0.048° - - -
Height - - 0.036 - - - - - - - - -
Check-Up - - - - - - - - - - - -
Vita/Calcium - - - - - - - - - - - -
HRT - - - - - - - - - - - -
Medication - - - - - - - - - - - -
Osteoporosis - - - - - - - - - - - -
Family - - - - - - - - - - - -
BMD - - - - - - - - - - - 0.025™
Years - - - - - - - - - - - -
Marital - - - - - - - - - - - -
Education - - - - - - - 0.048" - - - -
Employment - - - - - - - - - - - -
Income - - - - - - - - - - - -
Insurance - - - - - - - - - - - -
English - - - - - - - - - - - -
Internet - - - - - - - - - - - -
Significance Level of p-values:
*4%<0.01, ** between 0.01 and 0.025, * between 0.025 and 0.05, and - >0.05.
C12Cancer=Bone Cancer Can Be Caused By Osteoporosis.
C13Fracture= Bone Fractures Can Be Caused By Osteoporosis.
Cl4Sardine=Sardine Is Rich In Calcium.
C15Bachoy=Bachoy Is Rich In Calcium.
C16Virus=Osteoporosis Is Caused By A Virus.
C17BMD=Osteoporosis Can Be Diagnosed By A Bone Mineral Density Test.
C180verwt= Being Overweight Will Increase My Chance Of Getting Osteoporosis.
C19EnoughD=Getting Enough Vitamin D Will Decrease My Chance Of Getting Osteoporosis.
C20Meat=Eating Red Meat Will Decrease My Chance of Getting Osteoporosis.
C21Estrogen=Taking Estrogen After Menopause Will Decrease My Chance Of Getting Osteoporosis.
C22Shoe= Wearing Properly Fitted Shoes Will Decrease My Chance Of Getting Osteoporosis.
C23Walk= Walking Will Decrease My Chance Of Getting Osteoporosis.
TRT=Study Group. Baseline=Corresponding baseline value. Efficacy=Baseline efficacy score.
Intention=Baseline intention stage. Severity=Baseline severity score. Barrier=Baseline barrier score.
Concerned=Being concerned at baseline. Likely=Likely to get osteoporosis at baseline. Age=Age at baseline.
Weight=Weight at baseline. Height=Had height reduction. Check-Up=Timing of last check-up.
Vita/Calcium=Taking vitamin and calcium. HRT=Taking hormone replacement therapy.
Medication=Taking osteoporosis medication. Osteoporosis=Told to have osteoporosis.
Family=Having family members with osteoporosis. BMD=Had bone mineral density measured before.
Years=Years lived in the U.S Marital=Marital status. =~ Education=Education level. Employment=Employment Status.
Income=Income level. Insurance=Having health insurance. English=English proficiency. Internet=Internet use.
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Table 14. Analysis of Post-Intervention Responses to Individual Knowledge Items

IBone Cancer Can Be Caused By Osteoporosis
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Time Imerv&‘i‘fgz?m“p Con&":lg(;;"“p 0dds Ratio (95% CI)
. » .
Adjustment Point I T 5d4ds(95% CT) | n | Odds (95% C1y | ntervention/Control) p, . o
Baseline | 100 | 0.32(0.20,0.50) | 88 | 0.26 (0.15,0.43) 1.23 (0.61, 2.45) 0.561
No Adjustment Post 92 1.14 (0.76,1.72) | 87 | 0.47(0.30,0.74) 240 (131,441 0.005
Baseline Response Post 90 | 3.21(1.64,6.28) | 85 1.16 (0.60, 2.24) 2.77(1.35,5.69) 0.006
Baseline Response, Significant
Baseline Variables [1][2] Post 74 | 546 (1.71,17.43) | 68 1.94 (0.60, 6.26) 2.81(1.07,7.36) 0.035
IBone Fractures Can Be Caused By Osteoporosis
: Intervention Grou Control Grou
Time P P 0dds Ratio (95% CI)
Adjustment Point n 0dds(95% CI) n Odds (95% CI)  |(Intervention/Control)| P-value
Baseline | 102 | 7.50 (4.11,13.70) | 88 | 4.50(2.62,7.74) 1.67 (0.74, 3.75) 0.216
No Adjustment Post |[101| 9.10(4.74,17.48) | 89 | 4.93(2.83,8.59) 1.84 (0.78, 4.35) 0.161
Baseline Response Post |101| 5.78(2.86,11.67) | 87 | 3.29(1.79, 6.02) 1.76 (0.73, 4.25) 0.209
Baseline Response, Significant
Baseline Variables [1] Post 86 | 5.60(1.56,20.08) | 63 | 6.00 (1.45,24.87) 0.93(0.32,2.72) 0.901
Sardine Is Rich In Calcium
Time Intervention Group Control Group 0Odds Ratio (95% CI)
Adjustment Point n 0dds(95% CI) n Odds (95% CI) (Intervention/Control)| p_y,jye
Baseline | 99 1.30(0.88,1.94) | 86 | 0.83(0.54,1.27) 1.57(0.88, 2.81) 0.129
No Adjustment Post 99 | 4.50(2.70,7.50) | 86 | 0.95(0.63, 1.46) 4.71 (2.43,9.15) <.001
Baseline Response Post 96 | 8.17(3.98,16.78) | 83 1.24 (0.67,2.27) 6.61 (2.70, 16.17) <.001
Baseline Response, Significant
Baseline Variables [1] Post 79 | 4.69(1.90,11.60) | 60 | 0.98(0.35,2.74) 4.77 (1.66, 13.72) 0.004
IBachoy Is Rich In Calcium
Time Intervention Group Control Group 0Odds Ratio (95% CI)
Adjustment Point n 0dds(95% CI) n Odds (95% CI) (Intervention/Control)| p_y,jye
Baseline | 99 | 0.37(0.24,0.58) | 86 | 0.21(0.12,0.37) 1.77 (0.87, 3.61) 0.114
No Adjustment Post 97 | 2.13(1.39,3.26) | 87 | 0.45(0.29,0.71) 4.73 (2.54, 8.82) <.001
Baseline Response Post 94 | 3.87(2.16,6.94) | 83 0.74 (0.41, 1.31) 5.27 (2.64, 10.53) <.001
Baseline Response, Significant
Baseline Variables [1] Post 82 | 3.16(1.46,6.87) | 62 | 0.58(0.23, 1.46) 5.42(2.33, 12.64) <.001




Table 14. (Continued)

Osteoporosis Is Caused By A Virus

Intervention Group

Control Group
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Time Odds Ratio (95% CI)
Adjustment Point | | 0dds95% CI) | n | Odds(95% cr [Intervention/Control) p_y,jye
Baseline | 99 1.06 (0.72,1.58) | 83 | 0.66(0.43,1.02) 1.61 (0.89,2.91) 0.114
No Adjustment Post | 100| 1.13(0.76,1.67) | 90 | 0.76(0.50, 1.16) 1.47 (0.83, 2.61) 0.184
Baseline Response Post 97 1.10 (0.69, 1.76) | 83 1.00 (0.60, 1.66) 1.11 (0.55,2.21) 0.773
Baseline Response, Significant
Baseline Variables [1] Post 84 | 090(0.44,1.85) | 61 0.78 (0.33, 1.84) 1.16 (0.49, 2.73) 0.732
Osteoporosis Can Be Diagnosed By A Bone Mineral Density Test
Time Intervention Group Control Group 0Odds Ratio (95% CI)
Adjustment Point | 1 | 0dds95% CI) | n | Odds(95% cr [Intervention/Control) p_y,jye
Baseline | 97 | 5.06(2.96,8.65) | 86 | 3.10(1.89,5.06) 1.64 (0.79, 3.39) 0.185
No Adjustment Post 98 | 791(4.22,14.81) | 89 | 3.68(2.22,6.12) 2.15(0.96, 4.81) 0.063
Baseline Response Post 93 | 5.28(2.58,10.79) | 85 | 2.96(1.62,5.42) 1.78 (0.70, 4.54) 0.227
Baseline Response, Significant
Baseline Variables [1] Post 80 | 6.60(2.15,20.25) | 63 | 3.42(0.95,12.24) 1.93 (0.53, 7.03) 0.318
IBeing Overweight Will Increase My Chance Of Getting Osteoporosis
Time Intervention Group Control Group 0Odds Ratio (95% CI)
Adjustment Point | | 0dds95% CI) | n | Odds(95% cr [Intervention/Control) p_y,jye
Baseline | 98 | 0.11(0.06,0.22) | 84 | 0.18(0.10,0.33) 0.62 (0.26, 1.50) 0.289
No Adjustment Post 96 | 0.30(0.18,0.48) | 86 | 0.18(0.10,0.32) 1.67 (0.78, 3.56) 0.185
Baseline Response Post 92 | 0.56(0.31,1.01) | 81 0.27 (0.14, 0.53) 2.06 (0.91, 4.66) 0.083
Baseline Response, Significant
Baseline Variables [1] Post 74 | 042(0.14,1.22) | 58 | 0.19(0.06, 0.57) 2.21(0.70, 7.02) 0.177
Getting Enough Vitamin D Will Decrease My Chance Of Getting Osteoporosis
Time Intervention Group Control Group 0Odds Ratio (95% CI)
Adjustment Point | 1 | 0dds95% CI) | n | Odds(95% cr [Intervention/Control) p ;e
Baseline | 98 1.23(0.82,1.83) | 87 | 2.35(1.48,3.71) 0.52 (0.28, 0.96) 0.037
No Adjustment Post 96 | 5.00(2.92,855) | 88 | 2.26(1.44,3.55) 2.21(1.10,4.47) 0.027
Baseline Response Post 92 | 597(3.19,11.17) | 86 1.81 (1.06, 3.09) 3.29 (1.42,7.63) 0.005
Baseline Response, Significant
Baseline Variables [1] Post 79 | 4.03(1.66,9.78) | 64 1.52 (0.54, 4.30) 2.65 (091, 7.71) 0.074




Table 14. (Continued)

|Eating Red Meat Will Decrease My Chance of Getting Osteoporosis

Intervention Group

Control Group

Baseline Variables [1]

Time Odds Ratio (95% CI)
Adjustment Point | | 0dds95%CI) | n | Odds(95%cr [Intervention/Control) p_y;jye
Baseline | 96 0.66 (0.44, 0.99) 87 0.38 (0.24, 0.61) 1.72 (0.92,3.21) 0.088
No Adjustment Post | 93| 0.63(042,096) |87 | 0.53(0.34,0.82) | 120(0.65,2.20) | 0.557
Baseline Response Post 87 0.68 (0.41, 1.11) 84 0.77 (0.46, 1.29) 0.88(0.43, 1.81) 0.731
Baseline Response, Significant
Baseline Variables [1] Post | 71 | 0.64(0.29,1.39) |59 | 055(0.21,1.40) | 1.17(0.46,2.96) | 0.740
Taking Estrogen After Menopause Will Decrease My Chance Of Getting Osteoporosis
Time Intervention Group Control Group Odds Ratio (95% CI)
Adjustment Point | | 0dds95%CI) | n | Odds(95%cr [Intervention/Control) p_y;j,e
Baseline | 99 0.48 (0.31, 0.73) 87 0.36 (0.22, 0.58) 1.33(0.70, 2.51) 0.381
No Adjustment Post | 91 | 0.98(0.65 1.48) |86 | 037(0.23,0.59) | 2.68(1.43,5.03) | 0.002
Baseline Response Post | 90 | 1.64(0.96,2.80) | 84 | 0.51(0.29,0.91) | 3.21(1.49,6.89) | 0.003
Baseline Response, Significant
Baseline Variables [1] Post | 74 | 1.16(0.51,2.65) | 60 | 038(0.14,1.06) | 3.03(1.17,7.87) | 0.023
'Wearing Properly Fitted Shoes Will Decrease My Chance Of Getting Osteoporosis
Time Intervention Group Control Group 0dds Ratio (95% CI)
Adjustment Point | | 0dds95% CI) | n | Odds(95%cr [Intervention/Control) p ;e
Baseline | 98 0.24 (0.15, 0.40) 87 0.19(0.11, 0.34) 1.25(0.59, 2.68) 0.559
No Adjustment Post | 93| 0.55(0.36,0.84) |87 | 032(0.19,0.52) | 1.73(0.90,3.31) | 0.099
Baseline Response Post 90 0.96 (0.57, 1.64) 84 0.50 (0.28, 0.90) 1.93 (0.94, 3.98) 0.075
Baseline Response, Significant
Baseline Variables [1] Post | 77 | 0.74(0.31,1.77) | 63 | 0.18(0.06,0.52) | 4.18(1.46,11.91) | 0.008
'Walking Will Decrease My Chance Of Getting Osteoporosis
Time Intervention Group Control Group 0dds Ratio (95% CI)
Adjustment Point | | 0dds95% CI) | n | Odds(95%cr [Intervention/Control) p ;e
Baseline | 99 1.41(0.95,2.11) 86 1.61 (1.04,2.48) 0.88(0.49, 1.59) 0.674
No Adjustment Post 93 4.17 (249, 6.97) 86 2.07 (1.32,3.25) 2.01(1.01,3.99) 0.045
Baseline Response Post 90 443 (2.51,7.82) 82 1.96 (1.18, 3.26) 2.26 (1.05,4.83) 0.036
Baseline Response, Significant | p 1 27 | 460189, 11.18) | 60 | 135(0.48,3.82) | 341(1.07,1091) | 0.039

12.

[2] Due to model convergence problem, the variables for health insurance and internet usage were removed from the model.
CI=Confidence interval. Odds=Probability of responding correctly vs. incorrectly

[1] Significant baseline characteristics variables are those for family member with osteoporosis, had BMD measured before the
current study, education level, health insurance, internet usage, baseline barrier score, and additional variables identified in Table
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Self-Efficacy for Adopting a Calcium-Rich Diet

The self-efficacy for adopting a calcium-rich diet was measured by an efficacy
score that consisted of 5 components, each measuring participants' perceived capability
of performing a task related to improving dietary calcium intake. Refer to Section

Description of Questionnaires for more details. The efficacy score was calculated as the

total number of tasks that the participants perceive themselves to be capable of
performing divided by the total number of tasks they responded to. The score ranged
from 0 to 1, 0 when a participant perceived that she was not capable of performing any of
the five tasks and 1 when a participant perceived that she was capable of performing all
five tasks. If a participant did not respond to a task item, the item was not contributed to
the score calculation. If a participant did not respond to any items, her efficacy score was
set to missing.

A summary of efficacy scores by study group and time is provided in Figure 4.
The efficacy score increased from baseline to post-intervention in the Intervention Group
but remained at about the same level in the Control Group. Specifically, the mean
efficacy scores were 0.52 (95% CI: 0.45, 0.60) at baseline and 0.77 (95% CI: 0.71, 0.84)
at post-intervention for the Intervention Group, and 0.52 (95% CI: 0.44, 0.61) and 0.50
(95% CI: 0.42, 0.59) for the Control Group. The analysis (Table 15) showed that the
intervention program was effective as evidence by higher efficacy scores in the
Intervention Group. The estimated difference (Intervention Group - Control Group) was
0.31 (95% CI: 0.08, 0.53; p-value=0.019) not adjusted; 0.28 (95% CI: 0.10, 0.46; p-
value=0.015) after adjusting for baseline efficacy score; and 0.34 (95% CI: 0.12, 0.56; p-

value=0.011) after adjusting for baseline efficacy score and significant characteristic
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variables. Clearly, the intervention program had increased efficacy score at post-
intervention.

The significant characteristic variables used to adjust the intervention effect in
Table 15 were the five baseline demographic variables that were found different between
the two groups at baseline and the influential baseline variables identified by the method
similar to the one used for the knowledge score. The results of influential variable
analysis are presented in Table 16. Besides the study group, the baseline efficacy score
was an influential variable (p-value<0.001) but its impact was small. For each one tenth
of increase in the baseline score, which ranges from 0 to 1, the post-intervention score
increased 0.05. Other influential variables identified were those for having family
member with osteoporosis, having had BMD measured before, having osteoporosis,

employment status, and English proficiency.
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Figure 4. Distributions of Overall Efficacy Scores by Study Group and Time

Table 15. Analysis of Intervention Effects Regarding Post-Intervention Efficacy Scores

Intervention Group Control Group

Adjustment Time Point (N=102) (N=90) Difference P-
n Mean (95% CI) n Mean (95% CI) | (Intervention - Control) |value
. Bascline 100| 0.55(0.20,0.89) | 89 | 0.50(0.29,0.72) 0.04 (-0.35,0.43)  [0.703
No Adjustment Post-Intervention | 99 | 0.80(0.62,0.99) | 90 | 0.50 (0.36, 0.63) 031(0.08,0.53)  [0.019
Baseline Score Post-Intervention | 97 | 0.78 (0.60,0.97) | 89 | 0.50 (0.40, 0.59) 0.28(0.10,046)  [0.015
Baseline Score, Significant| o 1o vention | 79 | 0.76 (0.60,092) | 64 | 042 (0.27,0.57) 0.34(0.12,0.56)  |0.011

Baseline Variables

Difference is Intervention Group minus Control Group.
Significant baseline characteristics variables are variables for having family member with osteoporosis, having had BMD measured
before, education level, health insurance status, internet usage, having osteoporosis, employment status, and English proficiency.
CI=Confidence interval. N=Number of participants. n=Number of participants contributed to the analysis.
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Table 16. Analysis of Associations Between Post-Intervention Efficacy Score

and Baseline Variables

Variable Parameter (95% CI) P-value

Study Group 0.28 (0.10. 0.46) 0.015
Baseline Efficacy Score 0.05 (0.03. 0.06) <.001
BMD Measured (Yes/No) 0.12 (0.02. 0.22) 0.015
Had Osteoporosis (Yes/No) 0.10 (0.00. 0.19) 0.047
Osteoporosis in Family (Yes/No) 0.15(0.04. 0.25) 0.008
Employment Status (Reference=Homemaker)

Employed 0.10 (-0.07. 0.27) 0.263

Unemployed/Retired 0.16 (0.05. 0.27) 0.004
English Proficiency (Reference= Not Well at All)

Well/Very Well 0.06 (-0.14. 0.27) 0.538

Not Well 0.13(0.03.0.23) 0.012
Baseline Knowledge Score 0.02 (-0.00. 0.04) 0.116
Baseline Severity Score -0.00 (-0.02. 0.01) 0.705
Baseline Barrier Score -0.01 (-0.03. 0.01) 0.342
Baseline Intention Stage (Reference=Never Thought About It)

Decided Against It -0.11 (-0.27. 0.06) 0.203

Thinking About It 0.00 (-0.21. 0.21) 0.981

Will Do So Next Month -0.08 (-0.19. 0.04) 0.214

Will Do So Next Week 0.22 (-0.09. 0.52) 0.160

Doing So Currently 0.14 (-0.16. 0.44) 0.363
Baseline Being Concerned or Not -0.01 (-0.11. 0.09) 0.846
Baseline Response to How likely (Agree/Other) 0.00 (-0.10. 0.11) 0.928
Age 0.00 (-0.01. 0.01) 0.860
Weight 0.00 (-0.00. 0.00) 0.824
Reduced Height (Yes/No) 0.05 (-0.05. 0.15) 0.344
Taking Osteoporosis Medication (Yes/No) 0.07 (-0.03. 0.17) 0.154
Last Health Check-Up (Reference=Never Checked)

<12 Months -0.08 (-0.26.0.11) 0.413

>1 Year 0.07 (-0.04. 0.17) 0.229
Taking Vitamin/Calcium (Yes/No) 0.10 (-0.01. 0.21) 0.082
Taking HRT (Yes/No) 0.09 (-0.14. 0.32) 0.433
Years Lived in US -0.00 (-0.01. 0.00) 0.710
Marital Status (Reference=Widow) 0.01 (-0.09.0.11) 0.863
Education Level (Reference=<Elementary School)

<High School Graduate -0.06 (-0.20. 0.08) 0.377

High School 0.02 (-0.14. 0.18) 0.808

University and Above 0.02 (-0.12.0.17) 0.743
Income Level (At Least 10K/Below 10K) 0.09 (-0.05. 0.23) 0.193
Health Insurance (Have/Not Have) 0.11(-0.01.0.23) 0.086
Internet Use (Yes/No) 0.06 (-0.07. 0.20) 0.362

CI=Confidence interval. HRT=Hormone Replacement Therapy.

P-values are the statistical significance for testing no difference, i.e. the parameter being 0.
In addition to the indicated variable, all models included the variables for baseline efficacy score and study group.
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In addition to the overall efficacy score, the intervention effect was further
evaluated regarding participants' perceived ability of performing the five tasks on the
questionnaire that constituted the overall efficacy score. The summaries (Table 17) show
that the proportions of participants who perceived themselves as capable of performing
the tasks increased more than 20 percentage points from baseline to post-intervention
consistently for all five tasks in the Intervention Group but not in the Control Group.
Specifically, the proportions of efficacy in the Intervention Group increased:

« from 60.6% to 80.4% for the questionnaire item “I Can Find Calcium Content of
Food by Reading Their Food Labels”,

o from 36.0% to 65.3% for “I know Which Food Items Are High in Calcium Content”,

o from 59.2% to 83.0% for “Consuming Calcium-Rich Food Is Not Difficult”,

« from 47.5% to 80.2% for “I Know How to Select Appropriate Food to Increase My
Calcium Intake”, and

o from 58.6% to 79.8% for “I Can Eat Calcium-Rich Food on a Regular Basis”.

The large increases in the Intervention Group but not in the Control Group
indicated that the intervention program was effective in increasing participants' perceived
self-efficacy about performing the 5 tasks.

Similar to the process used in analysis of individual components for knowledge
score, the baseline variables influencing individual self-efficacy components were
explored by logistic regression models. The resulting p-values are summarized in Table
18 and the details are provided in Appendix B. The analyses show that study group was
significant for all five tasks as evidenced by p-values<0.05, suggesting that the

intervention program had increased perceived self-efficacy at post-intervention for each
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task. Another consistently significant variable was corresponding baseline response. The
associated p-values were all highly significant (<0.001).

After the significant variables were identified, the intervention effects regarding
individual efficacy components were further evaluated adjusting for baseline variables.
The results from these analyses (Table 19) show that the intervention program
significantly increased the participants' self-efficacy for all five components. Specifically,
the adjusted odds ratios (Intervention Group/Control Group) of individual self-efficacy

WEre:

11.32 (95% CI: 2.96, 43.28; p-value<0.001) for “I Can Find Calcium

Content of Food by Reading Their Food Labels”;

3.56 (95% CI: 1.09, 11.62; p-value=0.035) for “I Know Which Food
Items Are High in Calcium Content”;

13.21 (95% CI: 3.57, 48.92; p-value<0.001) for “Consuming

Calcium-Rich Food Is Not Difficult”;

8.01 (95% CI: 2.55, 25.19; p-value<0.001) for “I know How to

Select Appropriate Food to Increase My Calcium Intake”; and
e 438 (95% CI: 1.25, 15.30; p-value=0.021) for “I Can Eat Calcium-

Rich Food on a Regular Basis”.
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Table 17. Summary of Individual Efficacy Items by Study Group and Time

Intervention Group

Control Group

Time Point Response n (%) n (%) P-Value
I Can Find Calcium Contents From Food Labels.
Baseline No Response 3 6
Total Responders 99 84 0.494
Agree 60 (60.6) 44 (52.4)
Disagree 5(5.1) 4(4.8)
Don't Know 34 (34.3) 36 (42.9)
Post-Intervention No Response 5 3
Total Responders 97 87 <.001
Agree 78 (80.4) 43 (49.4)
Disagree 3(3.1) 9(10.3)
Don't Know 16 (16.5) 35(40.2)
I Know Which Food Items Are High In Calcium Content.
Baseline No Response 2 5
Total Responders 100 85 0.415
Agree 36 (36.0) 37 (43.5)
Disagree 5(5.0) 6(7.1)
Don't Know 59 (59.0) 42 (49.4)
Post-Intervention No Response 4 2
Total Responders 98 88 0.001
Agree 64 (65.3) 34 (38.6)
Disagree 6(6.1) 9(10.2)
Don't Know 28 (28.6) 45 (51.1)
Consuming Calcium-Rich Food Is Not Difficult.
Baseline No Response 4 3
Total Responders 98 87 0.522
Agree 58(59.2) 51 (58.6)
Disagree 1(1.0) 3(3.4)
Don't Know 39 (39.8) 33(37.9)
Post-Intervention No Response 8 3
Total Responders 94 87 <.001
Agree 78 (83.0) 46 (52.9)
Disagree 4(4.3) 7 (8.0)
Don't Know 12 (12.8) 34 (39.1)
I Know How To Select Appropriate Food To Increase My Calcium Intake.
Baseline No Response 3 3
Total Responders 99 87 0.589
Agree 47 (47.5) 46 (52.9)
Disagree 33.0) 4(4.6)
Don't Know 49 (49.5) 37 (42.5)
Post-Intervention No Response 11 3
Total Responders 91 87 <.001
Agree 73 (80.2) 45 (51.7)
Disagree 0(0.0) 2(2.3)
Don't Know 18 (19.8) 40 (46.0)
I Can Eat Calcium-Rich Food On A Regular Basis.
Baseline No Response 3 4
Total Responders 99 86 0.508
Agree 58 (58.6) 46 (53.5)
Disagree 7(7.1) 4(4.7)
Don't Know 34 (34.3) 36 (41.9)
Post-Intervention No Response 8 4
Total Responders 94 86 0.053
Agree 75 (79.8) 55 (64.0)
Disagree 2(2.1) 2(2.3)
Don't Know 17 (18.1) 29 (33.7)

Percentages are based on number of participants with response.
CI=Confidence interval. N=Number of participants. n=Number of participants in each category.
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Table 18. Summary of P-Values for Testing Associations Between Post-intervention
Knowledge Score And Baseline Variables

Baseline Variable G41Label G42Item

G43Difficult

G44HowCa

G45EatCa

ok

TRT <0.001 <0.001"™"

<0.001™"

<0.001™"

0.023"

Baseline Response <0.001™" <0.001™"

<0.001""

<0.001""

<0.001"

0.005" -

0.003"

0.035"

Efficacy Score

ek

Intention Stage 0.002 - - -

Severity Score - 0.037 - - -

Barrier score - - - - -

Concerned - - - - -

Likely - - - - -

Age - - - - -

Weight - - - - -

Height - - - -

Check-Up - - - - -

Vita/Calcium

HRT - - - - -

Medication - - - - -

Osteoporosis - - - - -

Family

BMD

Years - - - - -

Marital - - - - -

Education - - - - -

Employment -

Income -

Insurance - - - - -

English - -

Internet - - - - -

Significance Level of p-values:
k% <0.01, **between 0.01 and 0.025, * between 0.025 and 0.05, - for >0.05.

G41Label=1I Can Find Calcium Contents From Food Labels.

G42Item= I Know Which Food Items Are High In Calcium Content.

G43Difficult= Consuming Calcium-Rich Food Is Not Difficult.

G44HowCa= I Know How To Select Appropriate Food To Increase My Calcium Intake.
G45EatCa=1 Can Eat Calcium-Rich Food On A Regular Basis.

TRT=Study Group. Concerned=Being concerned at baseline. Likely=Likely to get osteoporosis at baseline.

Age=Age at baseline. Weight=Weight at baseline. Height=Had height reduction. Check-Up=Timing of last check-up.
Vita/Calcium=Taking vitamin and calcium. HRT=Taking hormone replacement therapy.

Medication=Taking osteoporosis medication. Osteoporosis=Told to have osteoporosis.

Family=Having family members with osteoporosis. BMD=Had bone mineral density measured before.

Years=Years lived in the U.S Marital=Marital status. ~ Education=Education level. Employment=Employment Status.
Income=Income level. Insurance=Having health insurance. English=English proficiency. Internet=Internet use.
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Table 19. Analysis of Intervention Effects Regarding Individual Efficacy Items

I Can Find Calcium Contents From Food Labels

Intervention Group

Baseline Variables

Time _ Control Group (N=90) |Odds Ratio (95% CI)
Point (N=102) (Intervention/Control
Adjustment n | 0dds95%CD) | n | Odds(95% Cry | ntervention/Control) p, o
Baseline | 99 1.54(1.03,2.30) | 84 1.10 (0.72, 1.69) 1.40 (0.78, 2.52) 0.264
No Adjustment Post 97 | 4.11(2.49,6.78) | 87 | 0.98(0.64,1.49) 420 (2.18, 8.08) <.001
Baseline Response Post 95 | 4.01(2.33,6.89) |83 | 0.86(0.54,1.39) 4.64(2.25,9.57) <.001
Baseline Response, Significant
Baseline Variables Post 74 | 3.71(1.31,10.54) | 57 | 0.33(0.09, 1.19) 11.32(2.96,43.28) | <.001
I Know Which Food Items Are High In Calcium Content
Time Intervention Group Control Group Odds Ratio (95% CI)
Adjustment Point n 0dds(95% CI) n 0dds (95% CI)  |(Intervention/Control)| P-value
Baseline | 100 | 0.56 (0.37,0.85) | 85 | 0.77(0.50, 1.18) 0.73 (0.40, 1.32) 0.297
No Adjustment Post 98 1.88(1.24,2.85) | 88 | 0.63(0.41,0.97) 2.99 (1.64, 5.43) <.001
Baseline Response Post 96 | 3.00(1.79,5.01) |83 | 0.67(0.41,1.10) 4.47(2.17,9.18) <.001
Baseline Response, Significant
Baseline Variables Post 64 | 3.51(1.22,10.15) | 50 | 0.99(0.33,2.97) 3.56 (1.09, 11.62) 0.035
Consuming Calcium-Rich Food Is Not Difficult
Time Intervention Group Control Group Odds Ratio (95% CI)
Adjustment Point n 0dds(95% CI) n 0Odds (95% CI)  |(Intervention/Control)| P-value
Baseline | 98 1.45(0.97,2.17) | 87 1.42(0.92,2.17) 1.02 (0.57, 1.84) 0.938
No Adjustment Post 94 | 4.87(2.85,835) | 87 1.12(0.74, 1.71) 4.35(2.19, 8.60) <.001
Baseline Response Post 91 4.73(2.70,8.29) | 84 | 0.98(0.62,1.54) 4.85(2.34,10.05) <.001
Baseline Response, Significant
Baseline Variables Post 74 | 5.85(2.01,16.99) | 61 0.44 (0.14, 1.35) 13.21 (3.57,48.92) | <.001
I Know How To Select Appropriate Food To Increase My Calcium Intake
Time Intervention Group Control Group Odds Ratio (95% CI)
Adjustment Point n 0dds(95% CI) n 0dds (95% CI)  |(Intervention/Control)| P-value
Baseline | 99 | 0.90(0.61, 1.34) | 87 1.12(0.74, 1.71) 0.81 (0.45, 1.43) 0.463
No Adjustment Post 91 4.06(2.42,6.79) | 87 1.07 (0.70, 1.63) 3.79 (1.95, 7.36) <.001
Baseline Response Post 90 | 521(2.92,9.29) | 85 1.01 (0.63, 1.60) 5.18 (2.45,10.97) <.001
Baseline Response, Significant
Baseline Variables Post 76 | 4.47(1.55,1291) | 62 | 0.56(0.19, 1.66) 8.01 (2.55,25.19) <.001
I Can Eat Calcium-Rich Food On A Regular Basis
Time Intervention Group Control Group Odds Ratio (95% CI)
Adjustment Point n 0dds(95% CI) n 0dds (95% CI)  |(Intervention/Control)| P-value
Baseline | 99 1.41(0.95,2.11) | 86 1.15(0.75, 1.76) 1.23 (0.69, 2.20) 0.486
No Adjustment Post 94 | 3.95(2.39,6.53) | 86 1.77 (1.14, 2.76) 2.22(1.14,4.34) 0.019
Baseline Response Post 93 | 5.01(2.76,9.10) | 83 | 2.06(1.21,3.52) 2.43(1.13,5.22) 0.023
Bascline Response, Significant | 5 | 75 | 1062 (2.88,39.14) | 58 | 242(0.65,9.02) | 438(1.25,1530) | 0021

Significant baseline characteristics variables are those for family member with osteoporosis, had BMD measured before the current
study, education level, health insurance, internet usage, and significant baseline variables as indicated in Table 16.

CI=Confidence interval. Odds=Ratio of probabilities for feeling confident and not-confident to perform the task

76




Intention to Consume More Calcium-Rich Food Items

Intention to consume more calcium-rich food item was measured by statements of

six progressive stages as specified in Section Description of Questionnaires. Table 20

provides a summary of the distributions of stage by study group and time point. The table
shows that the distributions for the two study groups were similar at baseline (p-
value=0.078) but became different at post-intervention (p-value<0.001). The proportion
of participants who “Never Thought About It” decreased in the Intervention Group, from
11.7% at baseline to 5.6% post-intervention. However, no decrease was observed in the
Control Group; the proportions were 25.6% at both time points. The proportion of
participants who perceived that they were “Doing So Currently” in the Intervention
Group increased from 36.2% at baseline to 45.6% post-intervention, but no such increase
was observed in the Control Group.

The associations between baseline characteristic variables with post-intervention
Intention stage were evaluated for each variable individually using multinomial models
where the post-intervention intention stage was the dependent variable, and baseline
intention stage, study group, and one additional variable (as indicated in Table 22) were
the explanatory variables. The results showed that the study group was a significant
variable. The odds of being at a higher intention stage in the Intervention Group were
2.79 (95% CI: 1.51, 5.20) times as high as the odds in the Control Group. The p-value for
testing the significance of study group adjusted for baseline intention stage was 0.001
(shown in Table 22) and were <0.05 in all other models (not shown). The baseline

intention stage was a strong influential variable as well. The p-value for testing the

77



significance of baseline stage adjusted for study group was <0.001 (shown in Table 22)
and were <0.001 in all other models (not shown). The odds among participants who were
in a particular baseline intention stage were 2.03 (95% CI: 1.69, 2.48) times as high as the
odds among the participants in the intention stage one level lower. Additionally, Table 22
shows that the post-intervention intention stage was also associated with baseline efficacy
score, the status of last health check-up, and whether or not they were taking vitamins
and calcium supplement.

After the influential variables were identified, the intervention effect on the post-
intervention intention stage was further assessed adjusting for baseline intention stage,
and the five baseline characteristic variables and significant influential variables
identified by the multinomial logistic models, i.e., baseline efficacy score and status of
last health check-up. The result of this sensitivity analysis is provided in Table 21. The
odds ratio (Intervention Group/Control Group) of being at a more advanced stage was
2.81 (95% CI: 1.61, 4.92, p-value<0.001) with no adjustment; 2.79 (95% CI: 1.51, 5.16;
p-value= 0.001) with adjustment for baseline stage alone; and 3.29 (95% CI: 1.23, 8.82;
p-value=0.018) with adjustment for baseline stage and significant baseline variables. All
three estimated odds ratios were consistently substantially larger than 1, which
demonstrated that the intervention program had a strong effect in advancing participants'

intention stage for consuming more calcium-rich food items.
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Table 20. Summary of Intention Stages by Study Group and Time

Intervention Group Control Group
Time Point Intention (N=102) (N=90) P-value
n (Proportion) n (Proportion)
No Response 8 4
Total Responders 94 86 0.078
Never Thought About It 11(11.7) 22(25.6)
Decided Against It 5(5.3) 7(8.1)
Baseline Thinking About It 37(39.4) 27(31.4)
Will Do So Next Month 4(4.3) 1(1.2)
Will Do So Next Week 3(3.2) 2(2.3)
Doing So Currently 34(36.2) 27(31.4)
No Response 12 4
Total Responders 90 86 <.001
Never Thought About It 5(5.6) 22(25.6)
Decided Against It 3(3.3) 10(11.6)
Post-Intervention Thinking About It 34(37.8) 24(27.9)
Will Do So Next Month 4(4.4) 2(2.3)
Will Do So Next Week 3(3.3) 2(2.3)
Doing So Currently 41(45.6) 26(30.2)

IPercentages are based on number of subjects with response.
CI=Confidence interval. N=Number of participants. n=Number of participants in each category.

Table 21. Analysis of Intervention Effects Regarding Post-Intervention Intention Stages

Odds Ratio (95% CI)
Adjustment (Intervention/Control) P-value
No Adjustment 2.81(1.61,4.92) <.001
Baseline Stage 2.79 (1.51,5.16) 0.001
Baseline Stage, Significant Baseline Variables [1] 3.29(1.23, 8.82) 0.018

[1] These variables were whether or not having family member with osteoporosis, had BMD measured before the current study,
education level, health insurance, internet usage, baseline efficacy score and last health check-up status.

CI=Confidence interval.
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Table 22. Analysis of Associations Between Post-Intervention Intention Stages

and Baseline Variables

Odds Ratio (95% CI)
Variable (Intervention/Control) P-value

Study Group 2.79 (1.51, 5.20) 0.001
Baseline Intention Stage 2.03 (1.69, 2.48) <.001
Baseline Efficacy Score 1.18 (1.08, 1.30) <.001
Last Health Check-Up (Reference=More Than 1 Year)

Never 0.60 (0.18, 1.88) 0.383

Within 1 Year 2.50 (1.26, 5.02) 0.009
Taking Vitamin/Calcium (Yes/No) 2.67 (1.30, 5.55) 0.008
Baseline Knowledge Score 1.01 (0.88, 1.16) 0.854
Baseline Severity Score 1.00 (0.90, 1.10) 0.954
Baseline Barrier Score 0.87 (0.74, 1.01) 0.072
Baseline Response to Being Concerned (Yes/No) 0.84 (0.43, 1.59) 0.587
Baseline Response to How likely (Likely/Not Likely) 1.13(0.59,2.13) 0.716
Age 0.99 (0.96, 1.03) 0.621
Weight 1.00 (0.99, 1.02) 0.635
Reduced Height (Yes/No) 1.49 (0.79, 2.85) 0.220
BMD Measured (Yes/No) 1.32(0.70, 2.50) 0.393
Taking Osteoporosis Medication (Yes/No) 1.37 (0.73, 2.59) 0.332
Taking HRT (Yes/No) 2.17(0.44, 13.7) 0.369
Had Osteoporosis (Yes/No) 1.18 (0.64, 2.16) 0.600
Osteoporosis in Family (Yes/No) 1.59 (0.77, 3.30) 0.212
Years Lived in US 0.98 (0.95, 1.01) 0.123
Marital Status (Not Married/Married) 0.67 (0.36, 1.25) 0.209
Education Level (Reference=<Elementary School)

University and above 1.80(0.78, 4.13) 0.165

High School 0.94 (0.39, 2.25) 0.892

<High School Graduate 1.50(0.59, 3.83) 0.393
Employment Status (Reference=Homemaker)

Employed 1.58(0.57, 4.50) 0.385

Unemployed/Retired 1.37 (0.68, 2.75) 0.381
Income Level (At Least 10K/Below 10K) 0.74 (0.33, 1.70) 0.480
Health Insurance (Have/Not Have) 1.07 (0.51,2.24) 0.860
English Proficiency (Reference= Not Well at All)

Well/Very Well 1.30 (0.38, 4.99) 0.688

Not Well 1.57(0.82, 3.03) 0.171
Internet Use (Yes/No) 0.84(0.33, 2.09) 0.716

Besides indicated variable, all models included baseline intention stage and study group.
BMD=Bone mineral density. CI=Confidence interval. HRT=Hormone replacement therapy.

Additionally, change patterns (stage advanced, not changed, or reverted) from
baseline to post-intervention were also evaluated using the data from participants who
had intention stage responses at both time points. Table 23 provides a summary of

proportions of participants with each change pattern by study group. It is observed that
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more participants who advanced their intervention stages in the Intervention Group than
in the Control Group. The proportions of participants advanced their intention stages
were 24.1% (95% CI: 15.4, 34.7) in the Intervention Group and 19.3% (95% CI: 11.4,
29.4) in the Control Group. Figure 5 provides the details of the stage change patterns. The
shaded cells provide the number and percentage of participants whose intention stages
were not changed between the two measurement times; the cells above the shaded cells
provide the number of participants whose stage advanced, and the cells underneath the

shaded cells provide number of participants whose stages reserved.

Table 23. Summary of Changes in Intention Stages by Study Group

Status of Stage Change Intervention Group Control Group
(From Baseline to Post-Intervention) n Proportion (95% CI) n Proportion (95% CI)
Advanced 20 24.1 (95% CI: 15.4, 34.7) 16 19.3 (95% CI: 11.4,29.4)
Not Change 53 63.9 (95% CI: 52.6, 74.1) 47 56.6 (95% CI: 45.3, 67.5)
Reverted 10 12.0 (95% CI: 5.9, 21.0) 20 24.1 (95% CI: 15.4, 34.7)

n=Number of participants with indicated stage change status.
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Intervention Group .
Post-Intervention Stage
Frequency
Percent 1 2 3 4 5 6 Total
1 3 0 3 0 0 4 10
3.61 0.00 3.61 0.00 0.00 4.82 12.05
2 0 1 2 0 0 2 5
% 0.00 1.20 2.4 0.00 0.00 2.4 6.02
8
N 3 2 1 20 2 0 5 30
) 2.41 1.20 2410 2.41 0.00 6.02 36.14
=
© 4 0 0 2 1 0 1 4
% 0.00 0.00 2.41 1.20 0.00 1.20 4.82
m
5 0 0 0 1 1 1 3
0.00 0.00 0.00 1.20 1.20 1.20 3.61
6 0 0 2 0 2 27 31
0.00 0.00 2.4 0.00 2.4 32.53 37.35
Total 5 2 29 4 3 40 83
6.02 2.41 34.94 4.82 3.61 48.19  100.00
Control Group Post-Intervention Stage
Frequency
Percent 1 2 3 4 5 6 Total
1 14 1 3 0 1 2 21
16.87 1.20 3.61 0.00 1.20 2.41 25.30
2 0 4 0 1 0 1 6
% 0.00 4.82 0.00 1.20 0.00 1.20 7.23
@
e
n 3 5 3 13 1 0 5 27
(o) 6.02 3.61 15.66 1.20 0.00 6.02 32.53
c
8 4 0 0 1 0 0 0 1
© 0.00 0.00 1.20 0.00 0.00 0.00 1.20
m
5 1 0 0 0 0 1 2
1.20 0.00 0.00 0.00 0.00 1.20 2.M
6 1 1 7 0 1 16 26
1.20 1.20 8.43 0.00 1.20 19.28 31.33
Total 21 9 24 2 2 25 83
25.30 10.84 28.92 2.41 2.4 30.12  100.00
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Figure 5. Summary of Changes in Intention Stages From Baseline to Post-Intervention
Perceived Susceptibility
The perceived susceptibility was measured by asking the participants whether
they agreed with the following two statements: 1) I am concerned about getting
osteoporosis. 2) It is very likely that I will get osteoporosis. Analysis results are provided

in this section.

Post-Intervention Response to “I Am Concerned That I May Get Osteoporosis”

Table 24 shows that the proportions of study participants who agreed with the
statement were 68.8% in the Intervention Group and 63.5% in the Control Group at
baseline, and 61.3% in the Intervention Group and 59.8% in the Control Group at post-
intervention. The p-values from the y* testing the association between the study group
and the agreement with the statement were 0.755 at baseline and 0.923 at post-
intervention, indicating the concern responses were not statistically different between the
study groups at both time points. It also seems that the proportions of being concerned
about getting osteoporosis were lowered in both study groups at post-intervention.

The variables that might have influenced participants' post-intervention concerns
were explored using hierarchical logistic regression models. The dependent variable was
the post-intervention concern response, and the explanatory variables were baseline
concern response, study group, and one additional baseline variable as indicated in Table
26. The table shows that post-intervention concerns were strongly influenced by
participants' baseline concerns. The odds of being concerned at post-intervention among

participants who were also concerned at baseline were 4.79 (95% CI: 1.92, 11.96) times
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as high as the odds among the participants who were not concerned at baseline. Baseline
knowledge score, efficacy score, and severity score were also significant. Higher baseline
knowledge scores and efficacy scores led to lower post-intervention concerns. For each
one tenth of baseline knowledge score increase, the odds reduced by 11% (i.e. 100x(1-
0.89); 95% CI: 5%, 18%; p-value=0.001); for each one tenth of baseline efficacy score
increase, the odds reduced by 9% (95% CI: 3%, 16%; p-value=0.005). On the other hand,
higher baseline severity scores led to higher post-intervention concerns. The odds ratio
was 1.22 (95% CI: 1.09, 1.35; p-value<0.001) for a one tenth difference in baseline
severity score. The baseline intention stage was not a significant factor in post-
intervention concerns (p-value>0.05).

Additional influential baseline variables were those whether or not participants
were taking osteoporosis medication (p-value=0.012), were taking hormone replacement
therapy (p-value<0.001), had been told by their doctors of having osteoporosis (p-
value=0.005), years lived in the U.S. (p-value=0.005), income level (p-value=0.006),
English proficiency (p-values <0.001 and 0.076) and education level (p-values=0.555,
0.120, and 0.040). The odds ratios of being concerned were 1.69 (95% CI: 1.12, 2.55)
between the participants who were taking osteoporosis medication and those who were
not; 5.34 (95% CI: 2.63, 10.85) between those who were taking HRT and those who were
not; 1.84 (95% CI: 1.20, 2.81) between those who had been told by their doctor that they
had osteoporosis and those who had not; 0.47 (95% CI: 0.28, 0.81) between those with
income of >$10,000 and those with income of <$10,000. The odds of being concerned
were lower in the participants who rated their English proficiency high. Compared with

participants whose English proficiency rating was “Not Well at All”, the odds ratios were
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0.17 (95% CI: 0.08, 0.35; p-value<0.001) for participants whose proficiency rating was
“Well” or “Very Well”, and 0.54 (95% CI: 0.27, 1.07; p-value=0.076) for “Not Well”.

Years living in the U.S. was also a significant variable that influenced the post-
intervention concern (p-value=0.010), but its effect was small. For each additional year
lived in the U.S., the odds of being concerned decreased by 3% (95% CI: 1%, 5%).
Education level was marginally significant.

Based on the analysis of influential baseline variables, the effect of the
intervention program was further analyzed adjusting for these variables. As shown in
Table 25, both study groups had similar odds of being concerned at baseline and at post-
intervention. The odds at baseline was 1.26 (95% CI: 0.67, 2.38; p-value=0.471). At post-
intervention, the odds ratios were 1.07 (95% CI: 0.67, 1.71; p-value=0.791) with no
adjustment; 1.04 (95% CI: 0.59, 1.85; p-value=0.886) adjusted for baseline concern; and
0.62 (95% CI: 0.30, 1.29; p-value=0.201) adjusted for the baseline concern and
significant baseline characteristics as indicated in Table 26 and the five baseline
characteristic variables that were different between the study groups. None of these odds
ratios were statistically different from the no-difference odds ratio of 1, which confirmed
that the intervention program did not change participants' perceived susceptibility

regarding their post-intervention concerns of getting osteoporosis.
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Table 24. Summary of Post-Intervention Responses to “I Am Concerned That I May Get

Osteoporosis”
. . . Intervention Group Control Group
Time Point Variable (N=102) (N=90) P-Value
No Response 6 5
Baseline Total Responders 96 85 0.755
Agree 66 (68.8%) 54 (63.5%)
Disagree 15 (15.6%) 15 (17.6%)
Don't Know 15 (15.6%) 16 (18.8%)
No Response 9 3
Total Responders 93 87 0.923
Post-Intervention Agree 57 (61.3%) 52 (59.8%)
Disagree 21 (22.6%) 19 (21.8%)
Don't Know 15 (16.1%) 16 (18.4%)

Percentage is based on total responders.

Table 25. Analysis of Intervention Effects Regarding Post-Intervention Responses to
“I am Concerned That I May Get Osteoporosis”

Intervention Group

Control Group

Odds Ratio (95% CI)

Variables [1]

(N=102) (N=90)
Adjustment Time Point n 0dds(95% CI) n 0dds(95% CI)  |(Intervention/Control), P-value
Baseline 96 | 2.20(1.35,3.58) | 85 1.74 (1.16, 2.62) 1.26 (0.67, 2.38) 0.471
INo Adjustment Post-Intervention | 93 1.58 (1.17,2.14) | 87 1.49 (1.04, 2.13) 1.07 (0.67, 1.71) 0.791
Baseline Score Post-Intervention | 89 1.30(0.81, 2.11) 82 1.25(0.85, 1.85) 1.04 (0.59, 1.85) 0.886
IBaseline Score,
Significant Baseline | Post-Intervention | 55 1.83 (0.66, 5.06) | 45 2.94(1.39,6.21) 0.62 (0.30, 1.29) 0.201

[1] Significant baseline characteristics variables are those for family member with osteoporosis, having had BMD measured,
education level, health insurance status, internet usage, taking medications for osteoporosis, taking hormone replacement therapy,
income level, English proficiency, baseline knowledge score, efficacy score, severity score, and years lived in the U.S..

Odds= (Probability of concerned)/(probability of not concerned). CI=Confidence interval.
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Table 26. Analysis of Associations Between Post-Intervention Responses to

“I Am Concerned That I May Get Osteoporosis” and Baseline Variables

Variable Odds Ratio (95% CI) P-value

Study Group 0.96 (0.54, 1.70) 0.886
Baseline Concerned (Agree/Other) 4.79 (1.92, 11.96) <.001
Baseline Knowledge Score 0.89 (0.82, 0.95) 0.001
Baseline Efficacy Score 0.91 (0.84, 0.97) 0.005
Baseline Severity Score 1.22 (1.09, 1.35) <.001
Taking Osteoporosis Medication (Yes/No) 1.69 (1.12, 2.55) 0.012
Taking HRT (Yes/No) 5.34 (2.63, 10.85) <.001
Had Osteoporosis (Yes/No) 1.84 (1.20, 2.81) 0.005
Income Level (At Least 10K/Below 10K) 0.47 (0.28, 0.81) 0.006
English Proficiency (Reference= Not Well at All)

Well/Very Well 0.17 (0.08, 0.35) <.001

Not Well 0.54(0.27, 1.07) 0.076
Years Lived in US 1.03 (1.01, 1.05) 0.010
Education Level (Reference=<Elementary School)

<High School Graduate 1.20 (0.65, 2.22) 0.555

High School 0.67 (0.40, 1.11) 0.120

University and Above 0.44 (0.20, 0.96) 0.040
Baseline Barrier Score 1.04 (0.87, 1.25) 0.650
Baseline Intention Stage (Reference=Never Thought About It)

Decided Against It 2.16 (0.51,9.19) 0.296

Thinking About It 1.36 (0.89, 2.08) 0.155

Will Do So Next Month 0.79 (0.53, 1.17) 0.230

Will Do So Next Week 0.28(0.02, 5.12) 0.391

Doing So Currently 2.35(0.59,9.41) 0.226
Baseline Response to Likely (Agree/Other) 1.41 (0.88, 2.26) 0.149
Weight 0.99 (0.98, 1.00) 0.270
Reduced Height (Yes/No) 1.22(0.85,1.73) 0.277
BMD Measured (Yes/No) 1.03 (0.68, 1.54) 0.896
Last Health Check-Up (Reference=Never Checked)

<12 Months 1.91 (0.57, 6.42) 0.297

>1 Year 1.44 (0.63, 3.30) 0.385
Taking Vitamin/Calcium (Yes/No) 1.29 (0.55, 3.04) 0.555
Osteoporosis in Family (Yes/No) 1.43 (0.96, 2.13) 0.077
Marital Status (Reference=Widow) 0.96 (0.60, 1.52) 0.856
Employment Status (Reference=Homemaker)

Employed 0.42 (0.11, 1.65) 0.215

Unemployed/Retired 0.75(0.26, 2.10) 0.578
Health Insurance (Have/Not Have) 0.87(0.38, 1.97) 0.734
Internet Use (Yes/No) 1.15(0.87, 1.52) 0.332

CI=Confidence interval. HRT=Hormone Replacement Therapy.

P-values are for testing the significance of odds ratio being 1 for no difference.
In addition to the indicated variable, all models include the variables for baseline agreement and study group.
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Post-Intervention Response to “It Is Very Likely That I Will Get Osteoporosis”

The distributions of the responses to the questionnaire item “It Is Very Likely
That I Will Get Osteoporosis” are summarized in Table 27. The proportions of agreeing
with the statement that it was very likely that they would get osteoporosis were 73.7% in
the Intervention Group and 53.5% in the Control Group at baseline, and 65.6% in the
Intervention Group and 56.8% in the Control Group at post-intervention. The p-values
from the * test for the association between agreement with the statement and study group
designation were 0.015 at baseline and 0.341 at post-intervention, suggesting differences
at baseline but not at post-intervention. Additionally, it seems that the proportion of
agreeing decreased in the Intervention Group. However, the large difference between the
two study groups at baseline made the adjustment necessary when evaluating the post-
intervention responses, which was performed and described below.

Similar to the analyses for the responses to “I Am Concerned That I May Get
Osteoporosis”, the variables that might have influenced participants' post-intervention
responses to “It Is Very Likely That I Will Get Osteoporosis” were explored using
hierarchical logistic regression models, and results are presented in Table 29. The results
show that post-intervention responses were strongly associated with the baseline
responses. The odds of agreeing with the statement at post-intervention among the
participants who also agreed with the statement at baseline were 9.02 (95% CI: 5.72,
14.22; p-value <0.001) times as high as the odds among those who did not agree with the

statement at baseline. However, the study group was not significant (p-value=0.771) after
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adjusting for baseline responses, which suggested that the intervention program did not
have any effects on perceived susceptibility as measured by post-intervention response to
the perceived likelihood of getting osteoporosis.

Other baseline variables that influenced the post-intervention agreement with the
statement are variables for whether or not the participants were taking osteoporosis
medication (p-value=0.001), were taking HRT (p-value=0.009), or had been told by their
doctors of having osteoporosis (p-value=0.001). The odds ratios of agreeing with the
statement were 3.09 (95% CI: 1.54, 6.18) between the participants who were taking
medication for osteoporosis and those who were not; 2.32 (95% CI: 1.23, 4.37) between
those who were taking HRT and those who were not taking HRT; 3.32 (95% CI: 1.62,
6.81) between those had been told by their doctors of having had osteoporosis and those
had not.

The weight and years living in the U.S. were also statistically significant.
However, the effects were small. For each pound of increase in weight, the odds reduced
by 1% (95% CI: 0%, 2%; p-value=0.017); for each additional year lived in the U.S., the

odds increased by 5% (95% CI: 1%, 9%; p-value=0.005).
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Based on the analysis of influential variables, the effect of the intervention
program regarding “It Is Very Likely That I Will Get Osteoporosis” was further
evaluated adjusting for these variables and the five baseline characteristic variables that
were different between the two study groups at baseline. As shown in Table 28, the odds
ratio (Intervention Group/Control Group) of agreeing with the statement was 1.45 (95%
CI: 0.95, 2.22; p-value=0.089) with no adjustment; 0.95 (95% CI: 0.65, 1.37; p-
value=0.771) with adjustment of baseline response; and 0.95 (95% CI: 0.62, 1.55; p-
value=0.919) with adjustment of both baseline response and significant baseline variables.

All these odds ratios suggested no intervention effect regarding this endpoint.
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Table 27. Summary of Post-Intervention Responses to “It Is Very Likely That I Will Get

Osteoporosis”
. . . Intervention Group Control Group
Time Point Variable (N=102) (N=90) P-Value
No Response 7 4
Baseline Total Responders 95 86 0.015
Agree 70 (73.7%) 46 (53.5%)
Disagree 5(5.3%) 11 (12.8%)
Don't Know 20 (21.1%) 29 (33.7%)
No Response 9 2
Total Responders 93 88 0.341
Post-Intervention Agree 61 (65.6%) 50 (56.8%)
Disagree 8 (8.6%) 13 (14.8%)
Don't Know 24 (25.8%) 25 (28.4%)

IPercentage is based on total responders.

Table 28. Analysis of Intervention Effects Regarding Post-Intervention Responses to
“It Is Very Likely That I Will Get Osteoporosis”

Intervention Group Control Group . o
(N=102) (N=90) Odds Ratio (95% CI)
Adjustment Time Point n 0dds(95% CI) n 0dds(95% CI)  |(Intervention/Control)| P-value

Baseline 95 2.80(1.49,5.28) | 86 1.15(0.82, 1.61) 2.43(1.19,4.99) 0.015

INo Adjustment Post-Intervention | 93 1.91(1.37,2.66) | 88 1.32(1.01, 1.72) 1.45(0.95, 2.22) 0.089

IBaseline Score Post-Intervention | 89 1.15(0.85, 1.54) 84 1.21(0.99, 1.48) 0.95 (0.65, 1.37) 0.771
Baseline Score,

Significant Baseline | Post-Intervention | 70 0.97 (0.34,2.81) 55 1.00 (0.25, 3.99) 0.98 (0.62, 1.55) 0.919
Variables [1]

[1] Significant baseline characteristics variables are those for family member with osteoporosis, having had BMD measured,
education level, health insurance status, internet usage, taking medications for osteoporosis, taking hormone replacement therapy,
weight, and years lived in the U.S.

N=Number of participants in each study group;

Odds=(Probability of likely)/(probability of not likely). CI=Confidence interval.
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Table 29. Analysis of Associations Between Post-Intervention Responses to
“It Is Very Likely that I Will Get Osteoporosis” and Baseline Variables

Variable Odds Ratio (95% CI) P-value

Study Group 1.06 (0.73, 1.53) 0.771
Baseline Response to Likely (Agree/Other) 9.02 (5.72, 14.22) <.001
Weight 0.99 (0.98, 1.00) 0.017
Taking Osteoporosis Medication (Yes/No) 3.09 (1.54, 6.18) 0.001
Taking HRT (Yes/No) 2.32(1.23,4.37) 0.009
Had Osteoporosis (Yes/No) 3.32(1.62,6.81) 0.001
Years Lived in US 1.05 (1.01, 1.09) 0.005
Baseline Knowledge Score 1.07 (0.87, 1.31) 0.547
Baseline Efficacy Score 1.01 (0.95, 1.07) 0.789
Baseline Severity Score 1.11 (0.99, 1.25) 0.083
Baseline Barrier Score 0.97 (0.85, 1.10) 0.597
Baseline Intention Stage (Reference=Never Thought About It)

Decided Against It 1.35(0.47, 3.89) 0.582

Thinking About It 0.97 (0.32, 2.96) 0.964

Will Do So Next Month 0.77 (0.41, 1.47) 0.434

Will Do So Next Week 1.05(0.25,4.31) 0.949

Doing So Currently 2.05(0.59,7.07) 0.258
Baseline Being Concerned or Not 0.99 (0.45,2.19) 0.982
Reduced Height (Yes/No) 1.54 (0.95, 2.50) 0.081
BMD Measured (Yes/No) 1.47 (0.53, 4.02) 0.458
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.79 (0.21, 3.01) 0.730

>1 Year 1.07 (0.53, 2.18) 0.844
Taking Vitamin/Calcium (Yes/No) 1.34 (0.62, 2.89) 0.461
Osteoporosis in Family (Yes/No) 1.45 (0.70, 3.02) 0.318
Marital Status (Reference=Widow) 1.12 (0.70, 1.79) 0.645
Education Level (Reference=<Elementary School)

<High School Graduate 0.94 (0.47, 1.85) 0.849

High School 0.56 (0.30, 1.03) 0.061

University and Above 0.90 (0.49, 1.66) 0.743
Employment Status (Reference=Homemaker)

Employed 0.55(0.20, 1.52) 0.247

Unemployed/Retired 0.57 (0.18, 1.82) 0.340
Income Level (At Least 10K/Below 10K) 2.11(0.74, 6.04) 0.162
Health Insurance (Have/Not Have) 3.01(0.94,9.61) 0.063
English Proficiency (Reference= Not Well at All)

Well/Very Well 0.80(0.42, 1.55) 0.513

Not Well 0.94 (0.74, 1.19) 0.611
Internet Use (Yes/No) 1.70 (0.78, 3.68) 0.179

P-values are for testing the significance of odds ratio being 1 for no difference.
In addition to the indicated variable, all models include the variables for baseline agreement and study group.
CI=Confidence interval. HRT=Hormone Replacement Therapy.
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Perceived Severity

The perceived Severity was measured by participants' agreement with the
following five questionnaire statements: (1) “The thought of getting osteoporosis scares
me, and if I get osteoporosis”, (2) “My whole life will change”, (3) “I will not be able to
walk around”, (4) “I will lose height”, and (5) “I will not be able to do house work”. A
score for an overall measure of severity was calculated as the total number of "Agree"
responses divided by the total number of items that participants responded to. The items
to which a participant did not respond were excluded from the score calculation. The
severity score ranged from 0 to 1, 0 when a participant did not agree with any of the
items she responded to and 1 when she agreed to all items she responded to. If a
participant did not respond to any items, her severity score was set to missing.

The distributions of the severity score by study group and time point are presented
in Figure 6. The mean severity score in the Intervention Group was 0.41 (95% CI: 0.35,
0.47) at baseline and 0.50 (95% CI: 0.44, 0.57) at post-intervention, and In the Control
Group was 0.39 (95% CI: 0.32, 0.45) at baseline and 0.36 (95% CI: 0.29, 0.43), which
suggested that the intervention program increased severity scores in the Intervention
Group.

To further evaluate the intervention effect adjusting for differences in baseline
characteristic variables, the associations between baseline characteristic variables with
the post-intervention severity score were first evaluated for each variable individually
using a mixed model and the results are presented in Table 31. The results showed that
the study group was not statistically significant. The p-value was 0.342 adjusted for

baseline severity score. On the other hand, the baseline severity score was a strong
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influential variable (p-value<0.001). For each one tenth increase in the baseline severity
score, there was a 0.05 increase in the post-intervention severity score. Additionally, it
appeared that the overall severity scores at post-intervention were not associated with
most of the baseline characteristic variables except the educational level, which was only
marginally influential.

The analysis results of adjusted intervention effects regarding perceived severity
(Table 30) suggest that the difference between the two study groups was not statistically
significant, leading to a conclusion that the intervention program did not increase post-
intervention severity scores. However, there was a noticeable increase of post-
intervention severity scores in the Intervention Group and noticeable difference between
the study groups at post-intervention, especially when adjusted for baseline scores and
significant baseline variables. This difference was 0.16 (95% CI: -0.08, 0.40), quite
substantial for a score with a possible range from 0 to 1. The lack of statistical
significance could be due to the limited sample size.

In addition to the overall severity score, the intervention effects were also
evaluated regarding the five components that made up the overall severity score. A
summary of the responses to the five questionnaire statements is provided in Table 32.
The table indicates that the two study groups were not different at baseline regarding each
of the five components as evidenced by the p-values of Pearson's x> >0.05 although there
were numerical differences between the two groups. At post-intervention, there were
some indications that the two study groups became different. The p-values for testing the
association of study group and post-intervention response were 0.046 for the

questionnaire statement regarding being scared of osteoporosis, 0.098 regarding whole
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life change, 0.053 regarding the ability to walk, 0.009 regarding losing height, and 0.094
regarding the ability to perform house work. The perceived severity increased from
baseline to post-intervention regarding all five questionnaire statements but one in the
Intervention Group. The increases in the Intervention Group were 14.2% regarding whole
life change, 14.6% regarding the ability to walk, 6.6% regarding losing height, and 13.3%
regarding the ability to perform house work. In contrast with the increases in the
Intervention Group, the changes in the Control Group were not consistent and small in
magnitude. The changes in the Control Group were -8.5% regarding being scared, -6.8%
regarding whole life change, 1.7% regarding the ability to walk, 2.8% regarding losing
height, and -3.5% regarding the ability to perform house work.

The potential intervention effect to increase perceived severity at post-
intervention was further evaluated adjusting for baseline variables. The significant
baseline variables were first identified using hierarchical logistic models as described
before for each component. The results of this analysis are summarized in Table 33 and
the details are provided in Appendix C.

After the associations were analyzed, the odds ratios (Intervention Group/Control
Group) were adjusted for the significant variables identified and the five baseline
characteristic variables. The adjusted odds ratios, presented in Table 34, show that the
analysis results regarding each individual statement of perceived severity were consistent
with these regarding the overall severity score. The odds in the Intervention Group were
at least twice as high as the odds in the Control Group post-intervention. Specifically, the
odds ratios after adjusting for both baseline response and significant baseline variables

were 2.85 (95% CI: 1.00, 8.11; p-value=0.050) regarding being scared; 3.74 (95% CIL:
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2.22,6.31; p-value<0.001) regarding whole life change; 2.18 (95% CI: 0.72, 6.63; p-
value=0.170) regarding the ability to walk; 3.14 (95% CI: 1.09, 9.08; p-value=0.035)
regarding loss height; and 3.47 (95% CI: 0.56, 21.66; p-value=0.183) regarding the
ability to perform house work. Although the p-values were not all significant, there were
some indications that the intervention program had increased perceived severity as

measured by both the overall score and individual questionnaire statements.
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Figure 6. Distributions of Severity Scores by Study Group and Time Point

Table 30. Analysis of Intervention Effects Regarding Post-Intervention Severity Scores

Intervention Group

Control Group Diff
ifference

Adjustment Time Point (N=102) (N=90) (95% CI) P-value
n Mean (95% CI) n Mean (95% CI)

No Adjustment Baseline 100| 0.40(0.22,0.58) 87 | 0.39(0.27,0.51) | 0.00(-0.20,0.21) | 0.963

Post-Intervention | 101| 0.48(0.27,0.68) | 90 | 0.41(0.25,0.57) | 0.07(-0.19,0.33) | 0.523

Baseline Score Post-Intervention | 99 | 0.49 (0.32, 0.66) 87 | 0.40(0.27,0.53) | 0.09(-0.13,0.30) | 0.342
Baseline Score,

Significant Baseline Post-Intervention | 86 | 0.52(0.35,0.70) | 64 | 0.36(0.21,0.52) | 0.16 (-0.08, 0.40) | 0.140
Variables [1]

Difference is Intervention Group minus Control Group.
[1] Significant baseline characteristics variables are those for family member with osteoporosis, having had BMD measured,

education level, health insurance status, internet usage, and education level.
CI=Confidence interval. N=Number of participants. n=Number of participants contributed to the analysis.
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Table 31. Analysis of Associations Between Post-Intervention Severity Scores and
Baseline Variables

Variable Parameter (95% CI) P-value

Study Group 0.09 (-0.13. 0.30) 0.342
Baseline Severity Score 0.05 (0.04. 0.07) <.001
Education Level (Reference=<Elementary School)

Graduate and above 0.13 (-0.20. 0.46) 0.439

University -0.15 (-0.27. -0.03) 0.018

High School -0.07 (-0.20. 0.06) 0.308

<High School Graduate -0.12 (-0.24. -0.00) 0.048
Baseline Knowledge Score -0.02 (-0.03. 0.00) 0.057
Baseline Efficacy Score -0.00 (-0.01. 0.01) 0.622
Baseline Intention Stage (Reference=Never Thought About It)

Decided Against It -0.03 (-0.15. 0.10) 0.670

Thinking About It -0.09 (-0.36.0.17) 0.500

Will Do So Next Month -0.05 (-0.32. 0.22) 0.723

Will Do So Next Week -0.12 (-0.24. 0.00) 0.053

Doing So Currently 0.05 (-0.14. 0.24) 0.616
Baseline Response to Being Concerned -0.01 (-0.10. 0.07) 0.753
Baseline Response to How likely 0.01 (-0.08. 0.10) 0.807
Age 0.00 (-0.01. 0.01) 0.966
Weight 0.00 (-0.00. 0.00) 0.640
Reduced Height (Yes/No) 0.00 (-0.09. 0.09) 0.991
BMD Measured (Yes/No) 0.00 (-0.08. 0.09) 0.910
Taking Osteoporosis Medication (Yes/No) 0.03 (-0.06. 0.12) 0.503
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.00 (-0.15. 0.15) 0.995

>1 Year -0.04 (-0.20. 0.12) 0.625

>3 Years 0.06 (-0.16. 0.27) 0.606
Taking Vitamin/Calcium (Yes/No) -0.01 (-0.10. 0.09) 0.853
Taking HRT (Yes/No) -0.03 (-0.23.0.17) 0.738
Had Osteoporosis (Yes/No) 0.05 (-0.04. 0.13) 0.300
Osteoporosis in Family (Yes/No) 0.03 (-0.07. 0.13) 0.511
Years Lived in US 0.00 (-0.00. 0.00) 0.692
Marital Status (Reference=Widow)

Married -0.02 (-0.12.0.07) 0.639

Never Married 0.12 (-0.16. 0.40) 0.393

Divorced/Separated -0.07 (-0.24. 0.11) 0.454
Employment Status (Reference=Homemaker)

Employed -0.09 (-0.25. 0.06) 0.246

Unemployed/Retired -0.03 (-0.13. 0.06) 0.515
Income Level (At Least 10K/Below 10K) -0.02 (-0.14. 0.09) 0.698
Health Insurance (Have/Not Have) 0.03 (-0.08. 0.14) 0.620
English Proficiency (Reference=Not Well at All)

Well/Very Well 0.10 (-0.09. 0.30) 0.293

Not Well 0.01 (-0.08. 0.10) 0.815
Internet Use (Yes/No) 0.05 (-0.07. 0.18) 0.421

P-values are the statistical significance for testing no difference, i.e. the parameter being 0.
In addition to the indicated variable, all models include the variables for baseline severity score and study group.
CI=Confidence interval. HRT=Hormone Replacement Therapy.
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Table 32. Summary of Responses to Individual Severity Statements by Study Group and

Time
Time Point ‘ Response Intervention Group Control Group P-Value
It scares me to think that I may get osteoporosis n (%) n (%)
Pre-Intervention No Response 4 5
Total Responders 98 85 0.261
Agree 55(56.1) 40(47.1)
Disagree 34(34.7) 31(36.5)
Don't Know 9(9.2) 14(16.5)
Post-Intervention No Response 10 2
Total Responders 92 88 0.046
Agree 51(55.4) 34(38.6)
Disagree 30(32.6) 34(38.6)
Don't Know 11(12.0) 20(22.7)
My whole life will change if I get osteoporosis. n (%) n (%)
Pre-Intervention No Response 4 5
Total Responders 98 85 0.593
Agree 37(37.8) 37(43.5)
Disagree 37(37.8) 32(37.6)
Don't Know 24(24.5) 16(18.8)
Post-Intervention No Response 4
Total Responders 98 90 0.098
Agree 51(52.0) 33(36.7)
Disagree 33(33.7) 42(46.7)
Don't Know 14(14.3) 15(16.7)
I won’t be able to walk around if I get osteoporosis. n (%) n (%)
Pre-Intervention No Response 4 5
Total Responders 98 85 0.816
Agree 15(15.3) 16(18.8)
Disagree 63(64.3) 52(61.2)
Don't Know 20(20.4) 17(20.0)
Post-Intervention No Response 5 2
Total Responders 97 88 0.053
Agree 29(29.9) 18(20.5)
Disagree 57(58.8) 49(55.7)
Don't Know 11(11.3) 21(23.9)
I will loss height if I get osteoporosis n (%) n (%)
Pre-Intervention No Response 4 4
Total Responders 98 86 0.173
Agree 73(74.5) 53(61.6)
Disagree 10(10.2) 13(15.1)
Don't Know 15(15.3) 20(23.3)
Post-Intervention No Response 7 3
Total Responders 95 87 0.009
Agree 77(81.1) 56(64.4)
Disagree 14(14.7) 16(18.4)
Don't Know 44.2) 15(17.2)
I won’t be able to do house work if I get osteoporosis. n (%) n (%)
Pre-Intervention No Response 4 4
Total Responders 98 86 0.371
Agree 19(19.4) 19(22.1)
Disagree 64(65.3) 48(55.8)
Don't Know 15(15.3) 19(22.1)
Post-Intervention No Response 4 4
Total Responders 98 86 0.094
Agree 32(32.7) 16(18.6)
Disagree 52(53.1) 56(65.1)
Don't Know 14(14.3) 14(16.3)

Percentages are based on number of participants with response. CI=Confidence interval.
N=Number of participants. n=Number of participants in each category.
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Table 33. Summary of P-Values Testing Associations Between Responses to Individual
Severity Statements and Baseline Variables at Post-intervention

Baseline Variable E29Score E30Change E31Walk E32Short E33HouseWork

TRT 0.012" 0.038 0.025"

FFE FEF

Baseline Response <0.001™" <0.001 <0.001 <0.001"" <0.001""

Baseline Efficacy Score 0.0257

£

Baseline Knowledge Score 0.002™" 0.0127 <0.001" 0.0117 0.032

£33

Intention Stage 0.010™" 0.005"" - 0.018" 0.024

Severity Score - - - - _

Barrier score -

Concerned - - - - -

Likely - - - - -

Age

Weight 0.019” - - - 0.034"

Height - -

Check-Up - - 0.029 - -

Vita/Calcium - - - -

HRT - - - - 0.016"
Medication - - - - -

Osteoporosis - - - - _

Family - - - - -

BMD - - - - -

Years

Marital 0.002"" 0.0017 0.008"" -

Education

Employment 0.001" - - R N

Income - - - - -

Insurance -

English - 0.035 0.041"

Internet - - - 0.022" -

Significance Level of p-values:
*** <0.01, ** between 0.01 and 0.025, * between 0.025 and 0.05, - for >0.05.

E29Scare=It Scares Me To Think That I May Get Osteoporosis.
E30Change=My Whole Life Will Change If I Get Osteoporosis.

E31Walk=I Will Not Be Able To Walk Around If I Get Osteoporosis.
E32Short=I Will Loss Height If I Get Osteoporosis.

E33HouseWork=I Will Not Be Able To Do House Work If I Get Osteoporosis.

TRT=Study Group. Concerned=Being concerned at baseline. Likely=Likely to get osteoporosis at baseline. Age=Age
at baseline. Weight=Weight at baseline. Height=Had height reduction. Check-Up=Timing of last check-up.
Vita/Calcium=Taking vitamin and calcium. HRT=Taking hormone replacement therapy. Medication=Taking osteoporosis
medication. Osteoporosis=Told to have osteoporosis. Family=Having family members with osteoporosis.

BMD=Had bone mineral density measured before. Years=Years lived in the U.S Marital=Marital status.
Education=Education level. Employment=Employment Status. Income=Income level. Insurance=Having health
insurance. English=English proficiency. Internet=Internet use.
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Table 34. Analysis of Post-Intervention Responses to Individual Severity Statements

It scares Me to Think That I May Get Osteoporosis

Intervention Group

Control Group

Baseline Variables [1]

(N=-102) (N=90) Odds Ratio (95% C
Adjustment Time Point| n | Odds95%CI) | n | Odds95%cpy | neervention/Control) p 0 ) o
Baseline | 98 1.10 (0.74, 1.62) 85 0.93(0.35,2.43) 1.18(0.42,3.34) 0.753
No Adjustment Post 92 1.24 (1.11, 1.39) 88 0.64 (0.34,1.21) 1.94 (1.01, 3.72) 0.046
Baseline Score Post 89 1.02 (0.86, 1.23) 84 0.50 (0.30, 0.85) 2.04 (1.17,3.56) 0.012
B;szgl‘fnzc\‘/’;;aillg;:ﬁc]ant Post | 65| 0.58(0.21,1.60) | 58 | 0.20(0.05,091) | 2.85(1.00,8.11) | 0.050
My Whole Life Will Change If I Get Osteoporosis
Intervention Group Control Group Odds Ratio (95% CI)
Adjustment Time Point | n 0dds(95% CI) n 0dds(95% CI)  |(Intervention/Control) P-value
Baseline | 98 | 0.63(0.63,0.64) | 85 | 0.77(0.69,0.84) | 0.82(0.75,091) | <001
No Adjustment Post 98 1.01 (0.65, 1.57) 90 0.61(0.31, 1.21) 1.64 (0.73, 3.67) 0.230
Baseline Score Post 95 1.46 (0.89, 2.40) 85 0.61 (0.30, 1.26) 2.39(0.95, 5.98) 0.064
B%Si‘e‘;fnzc\‘/’;zaillge?ﬁ?ant Post | 77 | 2.16(1.10,424) |60 | 0.58(0.33,1.01) | 3.74(2.22,631) | <001
I Will Not Be Able to Walk Around If I Get Osteoporosis
Intervention Group Control Group Odds Ratio (95% CI)
Adjustment Time Point | n 0dds(95% CI) n 0dds(95% CI)  |(Intervention/Control)| P-value
Baseline | 98 | 0.20(0.17,024) | 85 | 0.23(0.15,037) | 0.87(0.54,1.40) | 0564
No Adjustment Post 97 0.40 (0.26, 0.63) 88 0.27 (0.14, 0.53) 1.48 (0.66, 3.30) 0.336
Baseline Score Post 94 1.01 (0.61, 1.68) 84 0.51(0.20, 1.33) 1.97 (0.72, 5.39) 0.189
B%Si‘e‘;fnzc\‘/’;zaillge?ﬁﬁant Post | 74 | 438(1.17,1647) | 55 | 2.01(0.54,7.54) | 2.18(0.72,6.63) | 0.170
I Will Loss Height If I Get Osteoporosis
Intervention Group Control Group Odds Ratio (95% CI)
Adjustment Time Point | n 0dds(95% CI) n 0dds(95% CI)  |(Intervention/Control) P-value
Baseline | 98 2.82(1.88,4.23) 86 1.58(1.09, 2.28) 1.79 (1.03, 3.09) 0.038
No Adjustment Post 95 | 495(2.17,11.32) | 87 2.02 (0.98, 4.18) 2.44(0.81,7.34) 0.111
Baseline Score Post | 92 | 3.77(2.23,640) | 83 | 1.55(0.82,2.95) | 243(1.05561) | 0.038
B;szgl‘fnzc\‘/’;;a%lg;:ﬁc]ant Post | 76 | 3.43(1.97,598) |59 | 1.09(0.33,3.60) | 3.14(1.09,9.08) | 0.035
1 Will Not Be Able to Do House Work If I Get Osteoporosis
Intervention Group Control Group Odds Ratio (95% CI)
Adjustment Time Point | n 0dds(95% CI) n 0dds(95% CI)  |(Intervention/Control), P-value
Baseline | 98 0.26 (0.18, 0.38) 86 0.28 (0.19, 0.42) 0.93 (0.54, 1.59) 0.781
No Adjustment Post 98 0.38(0.19, 0.79) 86 0.26 (0.15, 0.45) 1.47 (0.59, 3.65) 0.409
Baseline Score Post 94 0.96 (0.54, 1.71) 83 0.36 (0.17, 0.76) 2.69 (1.13,6.38) 0.025
Baseline Score, Significant Post | 71 | 0.61(0.23,1.62) | 53 | 0.18(0.04,0.74) | 3.47(0.56,21.66) | 0.183

[1] Significant baseline characteristics variables are those for family member with osteoporosis, had BMD measured before,
education level, health insurance, internet usage, and significant variable (p-value<0.05) as identified in Table 32.

CI=Confidence interval. BMD=Bone mineral density. HRT=Hormone replacement therapy.

Odds=(Probability of agree)/(probability of not agree).
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Perceived Barriers to Increasing Calcium Intake

Perceived barriers to increasing calcium intake were measured by the number of

barriers the participants perceived to have by responding to the following seven

statements.

1.

N o kW

I don’t know which food items are high in calcium.

My neighborhood grocery stores do not carry calcium-rich food items that I
like.

I don’t know how to cook calcium-rich food item.

I don’t like the taste of calcium-rich food items.

My family members don’t like the taste of calcium-rich food items.
Calcium-rich food costs too much.

Calcium-rich food items contain too much fat.

Similar to the calculations of the knowledge score, efficacy score, and severity

score, the barrier score was calculated by adding the total number of barriers a participant

perceived to have and dividing it by the total statements that she responded to. The items

that a participant did not respond to were excluded from her barrier score calculation. The

barrier score ranged from 0 to 1, 0 when a participant responded either “Disagree” or

“Don't Know” to all items that she responded to and 1 when she responded “Agree” to all

items that she responded to. If a participant did not respond to any items, her barrier score

was set to missing.

A summary of barrier scores by study group and time is provided in Figure 7. The

mean barrier scores were 0.22 (95% CI: 0.18, 0.26) in the Intervention Group and 0.22

(95% CI: 0.15, 0.24) in the Control Group at baseline; and 0.24 (95% CI: 0.19, 0.28) in
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the Intervention Group and 0.18 (95% CI: 0.14, 0.22) in the Control Group at post-
intervention. The two study groups were not statistically different from each other at
baseline (p-value=0.5601, Table 35) or post-intervention (p-value=0.4529, Table 35),
which suggested that the intervention program did not decrease the number of perceived
barriers to increasing calcium intake.

The seven individual barrier items that made up the perceived barrier score were
also evaluated and a summary is provided in Table 36. Judged by the p-values from the
Pearson's * testing, the response distributions between the two study groups at baseline
were comparable for five out seven items, namely:

« Stores Don't Carry Calcium-Rich Food Items That I Like,

« I Don't Like the Taste of Calcium-Rich Food Items,

« My Family Members Don't Like the Taste of Calcium-Rich Food,

« Calcium-Rich Food Cost Too Much, and

« Calcium-rich Food Contain Too Much Fat.

However, they were different for the other two, “I Don't Know Which Food Items
Are High in Calcium” and “I Don't Know How to Cook Calcium-Rich Food Items”. At
post-intervention, the two study groups displayed differences in more items. In addition
to the two items that were different at baseline, the two study groups were different post-
intervention for “My Family Members Don't Like the Taste of Calcium-Rich Food” and
“Calcium-Rich Food Cost Too Much”. However, the proportions of participants with
perceived barriers were not uniformly decreased from baseline to post-intervention in the
Intervention Group, suggesting either no effect or a mixed effect of the intervention

program on participants' perceived barriers.
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Further exploratory analyses were conducted to identify variables that were
significantly associated with the post-intervention barrier scores using the same method
as the one used to identify significant variables for the knowledge score, efficacy score
and severity score. The results, presented in Table 37, confirmed that the intervention
program (i.e., study group) did not have a significant impact on post-intervention barrier
score. On the other hand, the results show that the baseline barrier score was an
influential variable which impacted the post-intervention barrier score, although the
influence was small. For each one tenth increase of the baseline barrier score, the post-
intervention barrier score increased 0.03, out of a maximum of 1. Other significant
variables for post-intervention barrier score were whether or not a participants had lost
height (p-value=0.026) and education level (p-value=0.974 for the education level of
“<High School” and 0.660 for “High School ” and 0.012 for “University And Above”, all
compared to “<Elementary School”). The results for adjusted intervention effects are
provided in Table 35. The two study groups were not statistically significantly different
regarding post-intervention barrier scores, again suggesting that the intervention program

had no impact regarding this endpoint.
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Figure 7. Distributions of Barrier Scores by Study Group and Time

Table 35. Analysis of Intervention Effects Regarding Post-Intervention Barrier Scores

Intervention Group Control Group
Adjustment Time Point (N=102) (N=90) Difference P-value
n Mean (95% CI) n Mean (95% CI)
No Adjustment Baseline 101| 0.22(0.11, 0.33) 89 0.18 (0.09, 0.26) 0.04 (-0.10,0.18) | 0.506
Post-Intervention | 99 0.21(0.11, 0.32) 90 0.17 (0.09, 0.25) 0.04 (-0.09,0.17) | 0.453
Baseline Score Post-Intervention | 98 0.21(0.12,0.31) 89 0.18 (0.11, 0.26) 0.03 (-0.09, 0.15) | 0.542
Baseline Score, Significant| p o\ 1 ovention | 81 | 0.24(0.12,0.36) | 62 | 0.15(0.04,0.25) | 0.09 (-0.08,0.26) | 0.204
Baseline Variables

Difference is Intervention Group minus Control Group.

Significant baseline characteristics variables are variables for having family member with osteoporosis, having BMD measured
before, education level, health insurance status, internet usage, and height reduction within next 5 years.

CI=Confidence interval. N=Number of participants. n=Number of participants contributed to the analysis.
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Table 36. Summary of Individual Barriers by Study Group and Time

Intervention Group

Control Group

Time Point Response n (%) n (%) P-Value
I Don’t Know Which Food Items Are High in Calcium.
Baseline No Response 2 4
Total Responders 100 86 0.021
Agree 43 (43.0) 21 (24.4)
Disagree 17 (17.0) 24 (27.9)
Don't Know 40 (40.0) 41 (47.7)
Post-Intervention No Response 5 1
Total Responders 97 89 0.020
Agree 35(36.1) 33 (37.1)
Disagree 37 (38.1) 19 (21.3)
Don't Know 25(25.8) 37 (41.6)
Stores Don't Carry Calcium-Rich Food Items That I Like.
Baseline No Response 4 3
Total Responders 98 87 0.176
Agree 8(8.2) 12 (13.8)
Disagree 30 (30.6) 33 (37.9)
Don't Know 60 (61.2) 42 (48.3)
Post-Intervention No Response 6 2
Total Responders 96 88 0.064
Agree 17 (17.7) 10 (11.4)
Disagree 43 (44.8) 30 (34.1)
Don't Know 36 (37.5) 48 (54.5)
I Don’t Know How to Cook Calcium-Rich Food Item.
Baseline No Response 1 1
Total Responders 101 89 0.022
Agree 49 (48.5) 32 (36.0)
Disagree 6(5.9) 16 (18.0)
Don't Know 46 (45.5) 41 (46.1)
Post-Intervention No Response 7 3
Total Responders 95 87 <.001
Agree 31(32.6) 23 (26.4)
Disagree 40 (42.1) 17 (19.5)
Don't Know 24 (25.3) 47 (54.0)
I Don’t Like the Taste of Calcium-Rich Food Item.
Baseline No Response 2 3
Total Responders 100 87 0.671
Agree 13 (13.0) 11 (12.6)
Disagree 42 (42.0) 42 (48.3)
Don't Know 45 (45.0) 34 (39.1)
Post-Intervention No Response 8
Total Responders 94 90 0.077
Agree 25 (26.6) 14 (15.6)
Disagree 43 (45.7) 39 (43.3)
Don't Know 26 (27.7) 37 (41.1)
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Table 36 (Continued)

Intervention Group

Control Group

Time Point Response n (%) n (%) P-Value
My Family Members Don’t Like the Taste of Calcium-Rich Food.
Baseline No Response 4 4
Total Responders 98 86 0.606
Agree 14 (14.3) 12 (14.0)
Disagree 32 (32.7) 34 (39.5)
Don't Know 52(53.1) 40 (46.5)
Post-Intervention No Response 7 2
Total Responders 95 88 0.009
Agree 23 (24.2) 8(9.1)
Disagree 45 (47.4) 41 (46.6)
Don't Know 27 (28.4) 39 (44.3)
Calcium-Rich Food Cost Too Much.
Baseline No Response 3 2
Total Responders 99 88 0.485
Agree 19 (19.2) 21(23.9)
Disagree 31(31.3) 31(35.2)
Don't Know 49 (49.5) 36 (40.9)
Post-Intervention No Response 7 1
Total Responders 95 89 0.019
Agree 11 (11.6) 14 (15.7)
Disagree 61 (64.2) 39 (43.8)
Don't Know 23 (24.2) 36 (40.4)
Calcium-Rich Food Contain Too Much Fat.
Baseline No Response 2 2
Total Responders 100 88 0.581
Agree 9(9.0) 12 (13.6)
Disagree 45 (45.0) 36 (40.9)
Don't Know 46 (46.0) 40 (45.5)
Post-Intervention No Response 7 1
Total Responders 95 89 0.056
Agree 11 (11.6) 10 (11.2)
Disagree 56 (58.9) 38 (42.7)
Don't Know 28 (29.5) 41 (46.1)

Percentages are based on number of participants with response. CI=Confidence interval.
N=Number of participants. n=Number of participants in each category.
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Table 37. Analysis of Associations Between Post-Intervention Barrier Scores

And Baseline Variables
Variable Parameter (95% CI) P-value

Study Group 0.03 (-0.09. 0.15) 0.542
Baseline Barrier Score 0.03 (0.02. 0.05) <.001
Reduced Height (Yes/No) -0.08 (-0.14. -0.01) 0.026
Education Level (Reference=<Elementary School)

<High School Graduate 0.00 (-0.09. 0.09) 0.974

High School -0.02 (-0.12. 0.08) 0.660

University and Above -0.12 (-0.21. -0.03) 0.012
Baseline Knowledge Score -0.01 (-0.02. 0.01) 0.311
Baseline Efficacy Score 0.00 (-0.00. 0.01) 0.384
Baseline Severity Score -0.00 (-0.01. 0.01) 0.797
Baseline Intention Stage

(Reference=Never Thought About It)

Decided Against It -0.05 (-0.15. 0.04) 0.265

Thinking About It -0.00 (-0.14. 0.14) 0.986

Will Do So Next Month -0.03 (-0.11. 0.05) 0.452

Will Do So Next Week 0.02 (-0.18. 0.23) 0.819

Doing So Currently -0.11 (-0.31. 0.09) 0.291
Baseline Being Concerned or Not -0.01 (-0.08. 0.07) 0.887
Baseline Response to How likely (Agree/Other) 0.04 (-0.03.0.11) 0.224
Age -0.00 (-0.01. 0.00) 0.624
Weight 0.00 (-0.00. 0.00) 0.098
BMD Measured (Yes/No) 0.03 (-0.04. 0.09) 0.396
Taking Osteoporosis Medication (Yes/No) 0.01 (-0.06. 0.07) 0.830
Last Health Check-Up (Reference=Never Checked)

<12 Months -0.03 (-0.15. 0.09) 0.644

>1 Year -0.04 (-0.16. 0.07) 0.443
Taking Vitamin/Calcium (Yes/No) -0.02 (-0.09. 0.06) 0.661
Taking HRT (Yes/No) 0.04 (-0.12. 0.20) 0.615
Had Osteoporosis (Yes/No) -0.01 (-0.07. 0.06) 0.852
Osteoporosis in Family (Yes/No) -0.03 (-0.11. 0.04) 0.382
Years Lived in US 0.00 (-0.00. 0.00) 0.630
Marital Status (Reference=Widow) -0.06 (-0.12. 0.01) 0.088
Employment Status (Reference=Homemaker)

Employed 0.05 (-0.07. 0.16) 0.444

Unemployed/Retired 0.04 (-0.03. 0.12) 0.275
Income Level (At Least 10K/Below 10K) -0.04 (-0.13. 0.06) 0.434
Health Insurance (Have/Not Have) 0.01 (-0.08. 0.09) 0.880
English Proficiency (Reference= Not Well at All)

Well/Very Well -0.05 (-0.20. 0.10) 0.482

Not Well -0.04 (-0.10. 0.03) 0.287
Internet Use (Yes/No) 0.06 (-0.03. 0.15) 0.197

CI=Confidence interval. HRT=Hormone Replacement Therapy.

P-values are the statistical significance for testing no difference, i.e. the parameter being 0.
In addition to the indicated variable, all models include the variables for baseline barrier score and study group.
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Evaluation of the Intervention Effects at Month 3 After the Intervention

As stated in SectionS Description of Questionnaires, the perceived self-efficacy

for adopting a calcium-rich diet, intention to consume more calcium-rich food items, and
the number of calcium-rich food items consumed were measured at Month 3 after the
intervention.

An error occurred when printing the Month 3 questionnaires for the Coffee Cup
site, the largest and first organization that participated in this study. The consequence of
the error was that the identification pages were accidentally not printed and, therefore,
were not included in the questionnaires. As a result, the Month 3 questionnaires from the
Coffee Cup site could not be identified at the individual level. However, it is clear that
these nameless questionnaires were all from the Coffee Cup site because the Month 3
data were collected one site at a time. This error affected 49 questionnaires, about 66.2%
of a total 74 Month 3 questionnaires collected from the Intervention Group. The results
presented in this section are based on site-level identifications. No adjustments based on
individual-level baseline characteristics were performed. A preliminary summary of

Month 3 data from the Intervention Group was present in this section.

Number of Calcium-Rich Food Items Consumed

The number of calcium-rich food items was measured by the modified food

frequency questionnaires (FFQ) as described in Section Description of Questionnaires.

The FFQ contained 23 calcium-rich food items, and was administered at two time points:

baseline and Month 3 after the intervention. The group means of total number of calcium-
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rich food items and their 95% confidence intervals at each time point are presented
Figure 8. The figure shows that the means were not changed from baseline and Month 3
after the intervention, suggesting that the intervention program may not have any
discernable effects on the total number of calcium-rich food items consumed.

An interesting observation is that the proportions of participants who consumed
dairy products were high, despite the fact that 95% of Asians are lactose-intolerant
(USDHHS, 2006). Table 38 provides the proportions of participants who consumed each
food item by time (baseline or post-intervention). There were about 82% to 84% of
participants who drank milk, 40.0% to 71.0% who ate yogurt, and 28.9% to 39.4% who
ate cheese. The proportions of participants who consumed other calcium-rich food items
were also high. For example, about 87.8% to 93.1% of participants ate tofu, 89.2% to
93.4% ate broccoli or Chinese broccoli, and similar proportions for cabbage or green
vegetables. From the data collected in this study, it was not possible to estimate the
quantities of these assumptions. Therefore we could not assess the intervention effect on

the amount of dietary calcium intake.
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Table 38. Proportions of Participants Who Consumed Individual Food Items in the

Intervention Group by Time

Baseline (N=102)

Month 3 (N=76)

Food Items n (%) n (%)
Milk (Beverage) 84 (82.4) 65 (85.5)
Cold Breakfast Cereals With Milk 73 (71.6) 59 (77.6)
Pancakes or Waftles 44 (43.1) 31 (40.8)
Yogurt 64 (62.7) 54 (71.1)
Cheese 39 (38.2) 22 (28.9)
Broccoli or Chinese Broccoli 91 (89.2) 71 (93.4)
Cabbage or Napa Cabbage 92 (90.2) 69 (90.8)
Dark Green, Leafy Vegetables 93 (91.2) 70 (92.1)
Beans or Peas 96 (94.1) 66 (86.8)
Tofu 95(93.1) 68 (89.5)
Taro 57 (55.9) 48 (63.2)
Fish 94 (92.2) 71(93.4)
Other Seafood 82 (80.4) 60 (78.9)
Sandwiches with Ham, Bacon, or Sausage 54 (52.9) 37 (48.7)
Egg 95(93.1) 69 (90.8)
Steamed Bun 85(83.3) 61 (80.3)
Bread 78 (76.5) 56 (73.7)
Bagel or English Muffin 49 (48.0) 21 (27.6)
Deep-Fried Wheat Dough Stick 22 (21.6) 13 (17.1)
Chinese Sweet Pastry 70 (68.6) 52 (68.4)
Ice Cream 50 (49.0) 29 (38.2)
Salty Snacks 57 (55.9) 36 (47.4)
Peanuts or Other Nuts or Seeds 82 (80.4) 66 (86.8)

CI=Confidence interval.

n=Number of participants in each category.

N=Number of participants with questionnaire.

Percentages are based on number of participants with questionnaire.
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Self-Efficacy for Adopting a Calcium-Rich Diet

The self-efficacy for adopting a calcium-rich diet was measured by an efficacy
score that consisted of five statements, each measuring perceived self-efficacy for
performing five tasks related to improving dietary calcium intake. Refer to Section

Description of Questionnaires for more details. The self-efficacy was measured at all

three time points (baseline, post-intervention, and Month 3 after the intervention). A
summary of the efficacy scores by time is presented in Figure 9. The mean of efficacy
scores in the Intervention Group was 0.52 (95% CI: 0.45, 0.60) at baseline, increased to
0.77 (95% CI: 0.71, 0.84) at post-intervention, and maintained at the increased level at
0.69 (95% CI: 0.62, 0.77) at Month 3 after the intervention. A further investigation was
performed to assess changes regarding individual efficacy tasks. Figure 10 presents a
summary of proportions of participants who felt confident in performing each efficacy
task. The changes in the efficacy proportions over time were consistent for all five tasks
and were also consistent with the changes over time observed in the overall efficacy
scores. A consistent trend is that the efficacy proportions at post-intervention were
increased from their baseline levels and largely maintained at about the increased level at
Month 3 after the intervention, suggesting that the intervention effect observed at the

post-intervention probably have persisted to three months after the intervention.
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Intention to Consume More Calcium-Rich Food Items

The intention to consume more calcium-rich food items was measured by
statements of six progressive stages at all three (3) time points. The results at baseline and

post-intervention are described in details in Section Evaluation of The Intervention

Effects at Post-Intervention. The summaries of the results at Month 3 after the

intervention are presented in Table 39, along with the results from baseline and post-
intervention for reference purposes. As shown in Table 39, the proportions of participants
who “Never Thought About It” were 11.7 at baseline, 5.6% at post-intervention, and
10.1% at Month 3 after the intervention; the proportions of those who “Doing So
Currently” were 36.2% at baseline, 45.6% at post-intervention, and 37.7% at Month 3

after the intervention.

Table 39. Summary of Intention Stages in the Intervention Group by Time

Baseline Post-Intervention Month 3
(N=102) (N=102) (N=102)
Intention Stage n (%) n (%) n (%)
No Response 8 12 5
Total Responders 94 90 69
Never Thought About It 11(11.7) 5(5.6) 7(10.1)
Decided Against It 5(5.3) 3(3.3) 9(13.0)
Thinking About It 37(39.4) 34(37.8) 25(36.2)
Will Do So Next Month 4(4.3) 4(4.4) 1(1.4)
Will Do So Next Week 3(3.2) 3(3.3) 1(1.4)
Doing So Currently 34(36.2) 41(45.6) 26(37.7)
Percentages are based on the total number of responders.
CI=Confidence interval.
IN=Number of participants with questionnaires at each time point.
m=Number of participants in each category.
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CHAPTER 5

DISCUSSION

The purpose of this dissertation study was to evaluate the efficacy of an
osteoporosis intervention program for Chinese women who lived in the Greater
Philadelphia area. An effective program for this high risk population will provide a useful
tool for public health professionals who work with them. The Health People 2020 calls
for a 10 percent reduction in the proportion of adults with osteoporosis. Towards this goal,
we strive to establish an effective intervention program against osteoporosis by
increasing the knowledge level of osteoporosis, self-efficacy for adopting a calcium-rich
diet, and the intention to consume more calcium-rich food items. The intervention
program being evaluated was designed based on the main constructs of the Health Belief
Model, and was tailored to the cultural background and characteristics of the population.

The study recruited eight Chinese community organizations and assigned them to
either the Intervention Group or the Control Group based on the timing of their
agreement to participate and the balance of the total participants cumulated in each study
group at the time. This random nature of the study group assignment was put in place to
prevent investigators from assigning favorable organizations to the Intervention Group
and thereby reduced the biases in assessing the intervention effects. The inclusion of a
concurrent control group minimized the effects that confounding factors may cause and
therefore provided a foundation to evaluate the intervention effects with more scientific

rigor.
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The questionnaires used in this study were developed first in English, and then
translated into Chinese. The Chinese version was then back-translated to English to
assess the accuracy of the translations. The Chinese version was used in the study.

The population for this study was Chinese women who were at least 50 years of
age and living in the Greater Philadelphia area. The participants were recruited from the
Chinese community organizations in the area with the assistance from the organizations’
leaders. The participants in this study displayed characteristics that are typical in elderly
Chinese women living in or near major metropolitan areas. Their English proficiency and
education level were low. Nearly 93% of participants rated their English proficiency as
‘Not Well at All’ or ‘Not Well’; 46% had an education level below high school graduate.
These characteristics were consistent with observations from many studies of Chinese
communities in other metropolitan areas, such as New York City (Babbar et al., 2006;
Wang et al., 2010) or Chicago (Shah et al., 2010). Because of the limitations in language
skill and education level, the education intervention programs those are effective for the
general American population may not work in this population. In this study, we built the
content of the program with a language that was easy to understand and delivered the
program in Mandarin Chinese. Additionally, we had assistants who speak Cantonese and
other Chinese regional languages standing by to help any participants with language
barriers.

The two study groups in this quasi-experimental study were comparable in many
baseline characteristics but were not entirely similar. The differences that were most
relevant to the assessment of the intervention program were that the participants in the

Intervention Group had more education, were more likely to have a family member with
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osteoporosis, to have BMD measured before, to have health insurance, and to use the
internet. To ensure valid comparisons between the two study groups, all analyses were
adjusted for these differences and other baseline variables that were significantly

associated with the endpoints under evaluation.

Significance of the Study Findings

The study confirms that the proportion of low bone mass (osteopenia and
osteoporosis) is high. The proportion of participants with low bone mass was 59%, 24%
with T-score <-2.5 and 35% between -1 to -2.5, in this study population as measured by
the T-scores at the heel bone site by an ultrasound device using the young-normal
reference provided by the device manufacture. The low bone mass was indicated if a
participant’s T-score was <-1.0 based on the instruction from the device’s user manual.
Because it is well established that the T-scores from ultrasound peripheral devices are
higher than those from dual-energy x-ray absorptiometry machines and tend to
underestimate the proportion of low bone mass (Miller, 2006). It is most likely that the
proportion of low bone mass in this population was actually even higher. The National
Osteoporosis Risk Assessment study (Siris et al., 2001) showed that the women with low
bone mass had an increased risk of bone fracture. For example, compared with women
with normal bone mass, the risk of a hip fracture was 2.74 times as high among women
with a T-score <-2.5 and 1.73 among women with a T-score between -1 and -2.5. The
high proportion of participants with low bone mass indicates real public health needs for

effective interventions against osteoporosis in elderly Chinese women.
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The findings from this study also indicated that the intervention program we
designed for the elderly Chinese women was effective. First, the results suggested that
the intervention program was effective in increasing the knowledge level of osteoporosis
at post-intervention. The knowledge levels in the Intervention Group were similar to
those in the Control Group at baseline, but were significantly higher at post-intervention.
The difference (Intervention Group — Control Group) in the mean knowledge score at
post-intervention was 0.17 (p-value=0.037), adjusted for variables that were different at
baseline or were significantly associated with the post-intervention knowledge score.

Additionally, the intervention effects were also demonstrated by the large
increases in the components of the knowledge score. The increases of the proportions of
participants who knew that sardine and bachoy are rich in calcium were substantial in the
Intervention Group: 25 percentage points for sardine and 39 for bachoy. In contrast, the
increases in the Control Group were relatively small: 3 for sardine and 12 for bachoy.
The presentation in the education session for the Intervention Group specifically pointed
out a list of calcium-rich food items including sardine and bachoy. The increased
knowledge about them indicated that the participants in the Intervention Group were
learning during the session.

The finding that the intervention program increased the knowledge level in this
study was consistent with other studies of osteoporosis intervention programs. Education
programs of different types and lengths have been found effective in increasing the
knowledge in diverse populations. Sedlak, Doheny, and Jones (2000) implemented three
education programs of various intensities in different target populations: an intense

program for young college women, an intermediate program for a general community
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sample of women, and a brief program for women nurses. In all three samples, the
knowledge level increased after the programs regardless of their intensity levels. Similar
increases of knowledge level were reported by Blalock et al. (2000), Ribeiro and
Blakeley (2001), Tussing and Chapman-Novakofski (2005), Lv and Brown (2011), and
Leslett et al. (2011). Although the increase in knowledge level does not necessarily
translate to behavior changes, the increase is important because previous studies (Blalock
et al., 2000; Oudshoorn et al., 2012) have shown that a higher knowledge level was
associated with higher calcium-intake.

Second, the results indicated that the intervention program increased self-efficacy
substantially. The mean efficacy score in the Intervention Group increased from 0.52 at
baseline to 0.77 at post-intervention. In contrast, the mean efficacy score in the Control
Group remained about the same, 0.52 at baseline and 0.50 at post-intervention. The
difference in the post-intervention efficacy scores between the two study groups was 0.34
(p-value=0.011). The proportions of participants who felt confident to performe the tasks
for calcium intake increased more than 20 percentage points from baseline to post-
intervention for all five individual tasks in the Intervention Group. At post-intervention,
the participants in the Intervention Group felt more confident that they could find calcium
contents from food labels, eat calcium-rich food on a regular basis, knew which food
items are high in calcium content, and how to select appropriate food to increase their
calcium intake. Additionally, they felt consuming calcium-rich food was not difficult.
Furthermore, the study showed that the increased self-efficacy level was maintained at
Month 3 after the intervention. The mean self-efficacy scores in the Intervention Group

were 0.52 at baseline, 0.77 at post-intervention, and 0.69 at Month 3 after the intervention.
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The intervention program’s ability to increase perceived self-efficacy is
significant because changing an eating habit requires long-term actions by the
participants. The confidence in performing tasks to consume more calcium-rich food
items is essential to enable such long-term behavior changes. In fact, Rosenstock,
Strecher, and Becker (1988) felt that self-efficacy is so important to lifestyle change that
they recommend it be added to the HBM. Indeed, a higher self-efficacy has been linked
to higher calcium-intake. In their study of an osteoporosis intervention program, Tussing
and Chapman-Novakofski (2005) found the increase in self-efficacy was significantly
associated with the increase in calcium-intake.

Third, the study suggested that intervention program was useful to increase
participants’ intentions of consuming more calcium-rich food items. The proportion of
participants who never thought about consuming more calcium-rich food items decreased
from 12% at baseline to 6% at post-intervention in the Intervention Group. In contrast,
the proportions at both time points remained the same in the Control Group. Similarly,
the proportions of participants who perceived that they were currently consuming more
calcium-rich food items increased from 36% at baseline to 41% at post-intervention in
the Intervention Group but did not increase in the Control Group. The odds ratio
(Intervention Group/Control Group) of being at a higher intention stage was 3.29 (p-
value=0.018), adjusted for significant baseline variables at post-intervention. However,
the study also found that this increase may not have sustained through Month 3 after the
intervention. The distributions of the intention stage at Month 3 after the intervention

were similar to that at baseline in the Intervention Group.
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Additionally, there were indications that the intervention program increased the
participants’ perceived severity of osteoporosis. The observed mean severity scores in the
Intervention Group were 0.41 at baseline but increased to 0.50 at post-intervention. The
proportions of participants who perceived severity towards individual severity
components were also increased substantially more in the Intervention Group as
compared with the Control Group. From baseline to post-intervention, the increases in the
Intervention Group were 14 percentage points for the proportion of participants who
perceived their “whole life will change”, 15 for those who perceived that they “won’t be
able to walk around”, 7 for those who perceived that they “will loss height”, and 13 for
those who perceived that they “won’t be able to do housework™. The only proportion that
did not increase was for participants who agreed with “It scares me to think that [ may get
osteoporosis”; it decreased 0.7 percentage points. The adjusted odds ratios (Intervention
Group/Control Group) for these individual components were all >2. Even though the
statistical significances were achieved for only three out of the five components, the
changes in the Intervention Group may still be real and meaningful. It should be pointed
out that the statistical significance depends on the number of participants in each study
group. For a fixed difference, larger sample sizes tend to yield results that are more
statistically significant. In our case, a larger sample size might have yielded significant
results. Therefore, the non-significance results need to be viewed in the context of the
magnitudes of the differences and the consistency of the differences in these endpoints.
The large increases in the overall severity score and individual severity components, and
the consistency of the changes lend evidences that the intervention program increased

perceived severity of osteoporosis.
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The intervention program did not seem to reduce the perceived barriers overall.
The mean of the total barriers in the Intervention Group at post-intervention was not
reduced from its baseline level. The changes regarding the seven individual barriers were
not consistent with each other and did not suggest any intervention effects. The lack of
intervention effect to reduce perceived barriers may in part due to the fact that the barrier
levels were low at the baseline. The mean barrier scores at baseline were 0.22 and 0.18 in
the Intervention Group and the Control Group, respectively. The proportions of
participants who identified the potential barriers listed on the questionnaire were low
(<20%) for five barriers. The exceptions were the two barriers for not knowing which
food items were high in calcium and how to cook calcium-rich food items. Interestly, the
intervention program appeared to be effective regarding these two particular barriers. The
proportions of participants who identified them as barriers were reduced in the
Intervention Group from baseline to post-intervention: from 43% to 36% for not knowing
which food items were high in calcium and from 49% to 33% for not knowing how to
cook calcium-rich food items. The intervention program may be effective to reduce the
true perceived barriers.

On the other hand, it seems that the intervention program did not increase
participants’ perceived susceptibility at post-intervention. The proportions of participants
who were concerned that they might get osteoporosis or those who thought they were
very likely to get osteoporosis did not change after the intervention program.

Additionally, our study found no increases in the number of calcium-rich food
items consumed at Month 3 after the intervention, which was not entirely unexpected.

The intervention programs that aimed at increasing calcium intake had mixed results.
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While some showed no effects (Ribeiro & Blakeley, 2001; Sedlak, Doheny, & Jones,
2000), others reported significant increases (Brecher et al., 2002; Wong et al., 2004;
Tussing & Chapman-Novakofski, 2005; Lv & Brown, 2010). A noted difference between
the programs that worked and those who did not is that the ones worked were more
interactive and over repeated sessions. For example, the program by Lv and Brown (2011)
was six (6) weekly interactive sessions that each lasted 1.5 to 2 hours long. The programs
by Tussing and Chapmen-Novakofski (2005) had eight (8) weekly interactive lessons.
Their lesson plans included games of guessing calcium contents of food items, and
portion practices where the participants were asked to cut out a 1-0z chesses then weight
it or to pour out an 8-0z of milk then measure it. They found their program increased
calcium intake from 644 mg/day at baseline to 821 mg/day at post-intervention.
Furthermore, it may be of interest to note that this study found a significant
proportion of participants consumed dairy products, despite a common condition of
lactose intolerance. More than 80% of participants drank milk, more than 40% ate yogurt,
and around 30% ate cheese. We could not, however, calculate the amount they consumed
and consequently we could not determine whether or not the amount was large enough to

contribute sufficiently to the recommended the dose of 1200 mg/day.

Limitations of the Study

Although the study indicated that the intervention program was effective in many
ways, the study has some limitations. The mean age of the study population was about 70
years. Investigators who study intervention programs for elderly populations need to be

mindful about the burden that the study procedures placed on the participants. To ease the
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burden, the educational session was designed to be only about 30 minutes long. The need
of data collection was balanced with its burden to participants. For example, a long
questionnaire at baseline before the education session was balanced with a short post-
intervention questionnaire. Similarly, we limited the number of items on the Month 3
questionnaire to avoid negative feelings towards completing the questionnaires and to
encourage participants’ responses. In doing so, however, some information was not
collected at Month 3. For example, the knowledge level or self-efficacy was not
measured at Month 3 so we were not able to assess whether the increased knowledge
level or self-efficacy was maintained in a longer period.

Additionally, the FFQ we used in this study may not be appropriate for this
population in the workshop setting. For each food item, the FFQ asks for three pieces of
information: how many servings in what period (day, week, or month) and the serving
size. Although women in the focus group and those who participated in the test-retest
were able to provide the three pieces of the information for each food item, greater than
25% of the women in the workshop missed at least one piece of the information.

Consequently, we were not able to calculate the amount of their calcium intakes.

Recommendations for Future Researches

Our intervention program provides a base for future investigations of an effective
intervention program. It will be of interest to investigate whether incorporating
interactive activities and reinforcement sessions can improve the intervention

effectiveness of increasing dietary calcium intake.
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As shown in Lv and Brown (2005), repeated interventions may be necessary for
participants to take actions. It may be useful for future intervention programs to add
weekly or bi-weekly reinforcement sessions. The main objective of these sessions can be
to remind the participants of the key messages of osteoporosis intervention. The sessions
can be of a short duration or even a phone call. These reinforce sessions may help
participants maintain their increased intention to consume more calcium-rich food item
during times after the intervention.

Additionally, interactive features may facilitate the learning process and increase
self-efficacy (Tussing & Chapman-Navokofski, 2005). At the design stage, interactive
activities for the intervention program, such as sharing personal experiences with
osteoporosis, activities to learn how to read food labels, and pot-luck party with calcium-
rich dishes, were considered. However, the organization leaders were reluctant to
participate. They concerned about the time and effort it would take to plan and implement
these activities. Given the limited budget and the deadline of the dissertation, these
interactive activities were not implemented. However, future researchers may be able to
incorporate these activities into their intervention programs and study the efforts of these
interactive activities.

Future researchers may want to improve the FFQ we used in this study. Unless it
is a small group setting, where participants’ attention can be more easily directed to focus
on answering questionnaires, the FFQ may not be suitable for use in this elderly
population. It may be necessary to reduce the number of food items on the FFQ by
including only items with higher calcium content. For each food item a participant

consumes the FFQ asks three pieces of information. For elderly women, this may be too
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much a mental burden for them to complete all three responses for all 23 food items.
Although the reduction may result in less accurate estimates of calcium intake, it may
yield more complete sets of responses to each food item which at least may provide some

useful estimates.

Conclusions

The effectiveness of the intervention program was demonstrated in this quasi-
experimental, 2-group paralle comparison study. The study showed that the intervention
program, if designed and delived properly for the characteristics of the target population,
can increase the knowledge level of osteoporosis, self-efficacy for adopting a calcium-
rich diet, and intention to consume more calcium-rich food items. The intervention
program, while still needed some improvement, provides a useful tool for public health
professionals to work with. Additionally, the elderly Chinese women living in the Greater
Philadelphia area studied in this study in many ways resembled those living in other
metropolitan cities, the findings from this study may reasonably be extend to them. The
success of this intervention program shows that a culturally appropriate intervention
program can be effective in elderly Chinese women with limited English proficiency and

education level.
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Appendix A
Analysis of Associations Between the Post-Intervention Knowledge Items
and Baseline Variables

Knowledge Item: Bone Cancer Can Be Caused By Osteoporosis

Variable Odds Ratio (95% CI) P-value

Study Group 0.24 (0.10, 0.58) 0.002
Baseline Response 3.66 (1.23, 10.87) 0.020
Baseline Efficacy Score 0.84 (0.75, 0.94) 0.003
Baseline Intention Stage 0.70 (0.54, 0.90) 0.005
Baseline Severity Score 1.03 (0.90, 1.17) 0.701
Baseline Barrier Score 1.03 (0.85, 1.24) 0.793
Baseline Being Concerned or Not 0.46 (0.19, 1.09) 0.079
Baseline Response to How likely (Agree/Other) 0.56 (0.24, 1.29) 0.172
Age 1.02 (0.97, 1.07) 0.457
Weight 1.00 (0.99, 1.02) 0.820
Reduced Height (Yes/No) 0.77 (0.32, 1.82) 0.547
BMD Measured (Yes/No) 1.01 (0.44, 2.34) 0.983
Taking Osteoporosis Medication (Yes/No) 0.71(0.30, 1.72) 0.454
Last Health Check-Up (Reference=Never Checked)

<12 Months 3.45(0.81, 14.66) 0.093

>1 Year 1.92 (0.69, 5.37) 0.212
Taking Vitamin/Calcium (Yes/No) 0.45(0.19, 1.08) 0.075
Taking HRT (Yes/No) 1.00(0.11,9.32) 1.000
Had Osteoporosis (Yes/No) 1.08 (0.48,2.41) 0.854
Osteoporosis in Family (Yes/No) 0.35(0.10, 1.31) 0.119
Years Lived in US 1.02 (0.99, 1.05) 0.264
Marital Status (Reference=Widow) 1.78 (0.78, 4.05) 0.171
Education Level (Reference=<Elementary School)

<High School Graduate 0.59 (0.20, 1.78) 0.350

High School 0.72 (0.24, 2.19) 0.568

University and Above 0.36 (0.11, 1.15) 0.085
Employment Status (Reference=Homemaker)

Employed 0.41(0.09, 1.84) 0.244

Unemployed/Retired 0.45(0.18, 1.12) 0.085
Income Level (At Least 10K/Below 10K) 1.38 (0.38, 5.02) 0.628
Health Insurance (Have/Not Have) 1.24 (0.46, 3.36) 0.675
English Proficiency (Reference=Not Well at All)

Well/Very Well 0.71 (0.08, 6.50) 0.762

Not Well 0.90 (0.37, 2.20) 0.822
Internet Use (Yes/No) 3.95(0.49, 31.76) 0.197
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Analysis of Associations Between the Post-Intervention Knowledge Items
and Baseline Variables (Continued)

Knowledge Item: Bone Fractures Can Be Caused By Osteoporosis

Variable Odds Ratio (95% CI) P-value

Study Group 1.76 (0.73, 4.25) 0.209
Baseline Response 4.34 (1.66, 11.34) 0.003
Baseline Efficacy Score 1.08 (0.96, 1.23) 0.214
Baseline Severity Score 1.01 (0.88, 1.16) 0.899
Baseline Barrier Score 0.94 (0.77, 1.15) 0.531
Baseline Intention Stage 0.96 (0.75, 1.24) 0.761
Baseline Being Concerned or Not 1.04 (0.41, 2.65) 0.939
Baseline Response to How likely (Agree/Other) 1.17 (0.47,2.94) 0.734
Age 0.97 (0.92, 1.02) 0.249
Weight 1.01 (0.99, 1.03) 0.524
Reduced Height (Yes/No) 1.10 (0.44,2.78) 0.836
BMD Measured (Yes/No) 1.17 (0.46, 2.98) 0.737
Taking Osteoporosis Medication (Yes/No) 1.21(0.47, 3.10) 0.697
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.66 (0.16, 2.76) 0.573

>1 Year 1.19 (0.40, 3.55) 0.757
Taking Vitamin/Calcium (Yes/No) 1.36 (0.48, 3.81) 0.560
Taking HRT (Yes/No) 12E9 (0.00, ) [1] 1.000
Had Osteoporosis (Yes/No) 1.31(0.54, 3.16) 0.547
Osteoporosis in Family (Yes/No) 2.45 (0.66, 9.07) 0.180
Years Lived in US 0.98 (0.95, 1.02) 0.355
Marital Status (Reference=Widow) 0.83 (0.34, 2.06) 0.695
Education Level (Reference=<Elementary School)

<High School Graduate 0.84 (0.26, 2.66) 0.763

High School 3.06 (0.59, 15.86) 0.183

University and Above 1.80(0.51, 6.39) 0.363
Employment Status (Reference=Homemaker)

Employed 0.80(0.17, 3.84) 0.778

Unemployed/Retired 0.67 (0.23, 1.94) 0.461
Income Level (At Least 10K/Below 10K) 0.96 (0.26, 3.47) 0.948
Health Insurance (Have/Not Have) 1.34(0.49, 3.69) 0.566
English Proficiency (Reference=Not Well at All)

Well/Very Well 0.83 (0.09, 7.54) 0.871

Not Well 0.60 (0.24, 1.51) 0.276
Internet Use (Yes/No) 0.30 (0.04, 2.38) 0.252
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Analysis of Associations Between the Post-Intervention Knowledge Items
and Baseline Variables (Continued)

Knowledge Item: Sardine Is Rich In Calcium.

Variable Odds Ratio (95% CI) P-value

Study Group 6.61(2.70, 16.17) <.001
Baseline Response 32.50 (11.52,91.64) <.001
Baseline Intention Stage 1.28 (1.01, 1.62) 0.040
Reduced Height (Yes/No) 2.72 (1.07, 6.94) 0.036
Baseline Efficacy Score 1.07 (0.96, 1.19) 0.244
Baseline Severity Score 0.93 (0.81, 1.07) 0.301
Baseline Barrier Score 0.98 (0.79, 1.20) 0.826
Baseline Being Concerned or Not 1.20 (0.48, 2.98) 0.698
Baseline Response to How likely (Agree/Other) 0.89 (0.36, 2.22) 0.803
Age 1.04 (0.99, 1.09) 0.135
Weight 1.02 (1.00, 1.04) 0.051
BMD Measured (Yes/No) 1.34(0.56, 3.21) 0.507
Taking Osteoporosis Medication (Yes/No) 0.96 (0.39, 2.40) 0.938
Last Health Check-Up (Reference=Never Checked)

<12 Months 1.89(0.39,9.22) 0.434

>1 Year 0.66 (0.24, 1.82) 0.421
Taking Vitamin/Calcium (Yes/No) 0.59 (0.21, 1.70) 0.331
Taking HRT (Yes/No) 0.77 (0.09, 6.66) 0.812
Had Osteoporosis (Yes/No) 0.68 (0.29, 1.64) 0.394
Osteoporosis in Family (Yes/No) 1.56 (0.54, 4.48) 0.408
Years Lived in US 1.02 (0.98, 1.06) 0.279
Marital Status (Reference=Widow) 1.11 (0.44, 2.76) 0.830
Education Level (Reference=<Elementary School)

<High School Graduate 1.69 (0.49, 5.81) 0.406

High School 1.31(0.37,4.67) 0.677

University and Above 0.83 (0.28, 2.49) 0.743
Employment Status (Reference=Homemaker)

Employed 1.49 (0.32, 7.00) 0.616

Unemployed/Retired 1.55(0.57, 4.19) 0.389
Income Level (At Least 10K/Below 10K) 2.00 (0.54, 7.43) 0.303
Health Insurance (Have/Not Have) 2.54(0.91, 7.09) 0.075
English Proficiency (Reference= Not Well at All)

Well/Very Well 3.12(0.32,30.22) 0.326

Not Well 1.25(0.52,3.01) 0.619
Internet Use (Yes/No) 1.73 (0.50, 5.94) 0.384
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Analysis of Associations Between the Post-Intervention Knowledge Items
and Baseline Variables (Continued)

Knowledge Item: Bachoy Is Rich In Calcium.

Variable Odds Ratio (95% CI) P-value

Study Group 5.27 (2.64, 10.53) <.001
Baseline Response 7.42 (2.90, 19.02) <.001
Baseline Efficacy Score 1.07 (0.97, 1.17) 0.160
Baseline Severity Score 0.95 (0.84, 1.06) 0.352
Baseline Barrier Score 1.03 (0.87,1.22) 0.721
Baseline Intention Stage 1.04 (0.86, 1.25) 0.724
Baseline Being Concerned or Not 0.59 (0.27,1.27) 0.175
Baseline Response to How likely (Agree/Other) 0.68 (0.32, 1.45) 0.319
Age 1.00 (0.96, 1.04) 0.907
Weight 1.00 (0.98, 1.02) 0.946
Reduced Height (Yes/No) 0.93 (0.46, 1.91) 0.852
BMD Measured (Yes/No) 1.00 (0.48, 2.08) 0.991
Taking Osteoporosis Medication (Yes/No) 0.95(0.47,1.93) 0.881
Last Health Check-Up (Reference=Never Checked)

<12 Months 1.66 (0.42, 6.60) 0.470

>1 Year 1.54 (0.68, 3.45) 0.298
Taking Vitamin/Calcium (Yes/No) 0.69 (0.29, 1.62) 0.390
Taking HRT (Yes/No) 0.82(0.12, 5.48) 0.836
Had Osteoporosis (Yes/No) 0.76 (0.38, 1.53) 0.441
Osteoporosis in Family (Yes/No) 1.48 (0.66, 3.33) 0.343
Years Lived in US 0.99 (0.96, 1.03) 0.702
Marital Status (Reference=Widow) 1.39 (0.67, 2.87) 0.370
Education Level (Reference=<Elementary School)

<High School Graduate 0.54 (0.19, 1.54) 0.248

High School 0.54 (0.19, 1.54) 0.247

University and Above 0.54(0.21, 1.42) 0.214
Employment Status (Reference=Homemaker)

Employed 1.88(0.57, 6.15) 0.297

Unemployed/Retired 1.10(0.48, 2.52) 0.815
Income Level (At Least 10K/Below 10K) 1.35(0.52, 3.49) 0.538
Health Insurance (Have/Not Have) 1.26 (0.55,2.93) 0.584
English Proficiency (Reference=Not Well at All)

Well/Very Well 0.49 (0.12, 2.08) 0.336

Not Well 1.02 (0.49, 2.13) 0.951
Internet Use (Yes/No) 1.56 (0.58, 4.18) 0.376
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Analysis of Associations Between the Post-Intervention Knowledge Items

and Baseline Variables (Continued)

Knowledge Item: Osteoporosis Is Caused By A Virus.

Variable Odds Ratio (95% CI) P-value

Study Group 0.70 (0.17, 2.90) 0.621
Baseline Response 16.25 (3.79, 69.62) <.001
Baseline Efficacy Score 0.94 (0.81, 1.10) 0.442
Baseline Severity Score 1.04 (0.86, 1.25) 0.693
Baseline Barrier Score 1.01 (0.77, 1.32) 0.951
Baseline Intention Stage 0.83(0.59, 1.16) 0.266
Baseline Being Concerned or Not 0.76 (0.21,2.71) 0.670
Baseline Response to How likely (Agree/Other) 1.33(0.35, 5.09) 0.681
Age 1.03 (0.96, 1.10) 0.462
Weight 1.01 (0.99, 1.04) 0.348
Reduced Height (Yes/No) 0.64 (0.17,2.41) 0.513
BMD Measured (Yes/No) 0.57 (0.16, 2.04) 0.384
Taking Osteoporosis Medication (Yes/No) 0.70 (0.18, 2.70) 0.607
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.93 (0.10, 8.39) 0.945

>1 Year 1.45 (0.32, 6.50) 0.626
Taking Vitamin/Calcium (Yes/No) 4.66 (0.50, 43.05) 0.175
Taking HRT (Yes/No) 0.00 (0.00, )[1] 1.000
Had Osteoporosis (Yes/No) 0.88(0.26, 2.95) 0.840
Osteoporosis in Family (Yes/No) 0.60 (0.11, 3.16) 0.549
Years Lived in US 0.99 (0.93, 1.05) 0.681
Marital Status (Reference=Widow) 1.01 (0.30, 3.40) 0.982
Education Level (Reference=<Elementary School)

<High School Graduate 0.32 (0.06, 1.70) 0.182

High School 0.17 (0.02, 1.67) 0.129

University and Above 0.15(0.02, 1.38) 0.094
Employment Status (Reference=Homemaker)

Employed 0.00 (0.00, ) [1] 1.000

Unemployed/Retired 0.55(0.16, 1.92) 0.346
Income Level (At Least 10K/Below 10K) 0.00 (0.00, )[1] 1.000
Health Insurance (Have/Not Have) 0.76 (0.17, 3.36) 0.719
English Proficiency (Reference= Not Well at All)

Well/Very Well 0.00 (0.00, ) [1] 1.000

Not Well 0.26 (0.06, 1.14) 0.074
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Analysis of Associations Between the Post-Intervention Knowledge Items
and Baseline Variables (Continued)

Knowledge Item: Osteoporosis Can Be Diagnosed By A Bone Mineral Density Test.

Variable Odds Ratio (95% CI) P-value

Study Group 1.78 (0.70, 4.54) 0.227
Baseline Response 11.30 (4.49, 28.46) <.001
Baseline Efficacy Score 1.27 (1.09, 1.49) 0.002
Baseline Severity Score 0.84 (0.73,0.97) 0.021
Baseline Barrier Score 0.92(0.74, 1.14) 0.448
Baseline Intention Stage 1.18 (0.92, 1.52) 0.200
Baseline Being Concerned or Not 0.47 (0.16, 1.40) 0.175
Baseline Response to How likely (Agree/Other) 1.07 (0.40, 2.88) 0.888
Age 1.01 (0.96, 1.06) 0.825
Weight 1.01 (0.99, 1.04) 0.244
Reduced Height (Yes/No) 1.67 (0.56, 4.94) 0.355
BMD Measured (Yes/No) 2.14(0.72, 6.40) 0.172
Taking Osteoporosis Medication (Yes/No) 1.45 (0.55, 3.83) 0.451
Last Health Check-Up (Reference=Never Checked)

<12 Months 1.65 (0.26, 10.46) 0.596

>1 Year 1.04 (0.36, 3.00) 0.944
Taking Vitamin/Calcium (Yes/No) 0.85(0.27,2.63) 0.772
Taking HRT (Yes/No) 1.46 (0.14, 15.66) 0.753
Had Osteoporosis (Yes/No) 1.02 (0.40, 2.58) 0.964
Osteoporosis in Family (Yes/No) 1.28 (0.39, 4.20) 0.686
Years Lived in US 0.98 (0.94, 1.02) 0.276
Marital Status (Reference=Widow) 0.77 (0.30, 2.00) 0.592
Education Level (Reference=<Elementary School)

<High School Graduate 0.90 (0.25, 3.25) 0.872

High School 2.04 (0.51, 8.16) 0.316

University and Above 2.32(0.58,9.25) 0.235
Employment Status (Reference=Homemaker)

Employed 0.85(0.21, 3.40) 0.820

Unemployed/Retired 2.35(0.82,6.72) 0.110
Income Level (At Least 10K/Below 10K) 3.06 (0.59, 15.97) 0.184
Health Insurance (Have/Not Have) 1.04 (0.35, 3.09) 0.939
English Proficiency (Reference= Not Well at All)

Well/Very Well 1.55(0.15, 15.49) 0.710

Not Well 0.90 (0.33, 2.40) 0.826
Internet Use (Yes/No) 0.85(0.22, 3.25) 0.817
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Analysis of Associations Between the Post-Intervention Knowledge Items
and Baseline Variables (Continued)

Knowledge Item: Being Overweight Will Increase My Chance Of Getting Osteoporosis.

Variable Odds Ratio (95% CI) P-value

Study Group 0.60 (0.30, 1.21) 0.150
Baseline Response 10.04 (4.90, 20.55) <.001
Baseline Response to How likely (Agree/Other) 0.38(0.17, 0.87) 0.021
Weight 1.03 (1.01, 1.06) 0.002
Baseline Efficacy Score 1.00 (0.91, 1.10) 0.928
Baseline Severity Score 0.91 (0.80, 1.03) 0.133
Baseline Barrier Score 0.99 (0.83, 1.18) 0.909
Baseline Intention Stage 1.15(0.94, 1.39) 0.166
Baseline Being Concerned or Not 1.27 (0.60, 2.70) 0.536
Age 1.00 (0.97, 1.04) 0.845
Reduced Height (Yes/No) 1.29 (0.62, 2.69) 0.497
BMD Measured (Yes/No) 1.60 (0.76, 3.37) 0.216
Taking Osteoporosis Medication (Yes/No) 1.46 (0.70, 3.02) 0.312
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.53(0.11, 2.42) 0.408

>1 Year 0.99 (0.44,2.22) 0.975
Taking Vitamin/Calcium (Yes/No) 1.13 (0.48, 2.66) 0.784
Taking HRT (Yes/No) 1.30(0.23,7.21) 0.764
Had Osteoporosis (Yes/No) 1.26 (0.63, 2.55) 0.515
Osteoporosis in Family (Yes/No) 2.28(0.98,5.31) 0.056
Years Lived in US 0.97 (0.94, 1.01) 0.155
Marital Status (Reference=Widow) 1.50(0.72, 3.14) 0.280
Education Level (Reference=<Elementary School)

<High School Graduate 0.69 (0.23, 2.02) 0.496

High School 0.82(0.28,2.41) 0.716

University and Above 0.64 (0.24, 1.67) 0.359
Employment Status (Reference=Homemaker)

Employed 1.00 (0.28, 3.52) 0.999

Unemployed/Retired 0.82(0.35, 1.95) 0.654
Income Level (At Least 10K/Below 10K) 1.00 (0.36, 2.74) 0.994
Health Insurance (Have/Not Have) 1.53 (0.64, 3.63) 0.338
English Proficiency (Reference=Not Well at All)

Well/Very Well 0.67 (0.15, 2.89) 0.589

Not Well 0.55(0.26, 1.20) 0.135
Internet Use (Yes/No) 1.25(0.45, 3.48) 0.675
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Analysis of Associations Between the Post-Intervention Knowledge Items
and Baseline Variables (Continued)

Knowledge Item: Getting Enough Vitamin D Will Decrease My Chance Of Getting

Osteoporosis.
Variable Odds Ratio (95% CI) P-value

Study Group 3.29(1.42,7.63) 0.005
Baseline Response 9.48 (4.06, 22.12) <.001
Education Level (Reference=<Elementary School)

<High School Graduate 0.93 (0.32,2.76) 0.902

High School 0.69 (0.23, 2.04) 0.499

University and Above 3.70 (1.01, 13.54) 0.048
Baseline Efficacy Score 1.08 (0.98, 1.21) 0.134
Baseline Severity Score 0.99 (0.88, 1.12) 0.905
Baseline Barrier Score 0.91(0.75, 1.11) 0.358
Baseline Intention Stage 1.03 (0.83,1.28) 0.795
Baseline Being Concerned or Not 0.53(0.22, 1.26) 0.150
Baseline Response to How likely (Agree/Other) 1.03 (0.44,2.37) 0.951
Age 0.99 (0.95, 1.04) 0.717
Weight 1.00 (0.98, 1.02) 0.970
Reduced Height (Yes/No) 1.76 (0.69, 4.48) 0.235
BMD Measured (Yes/No) 1.16 (0.50, 2.71) 0.733
Taking Osteoporosis Medication (Yes/No) 0.88(0.38, 2.03) 0.764
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.36 (0.09, 1.38) 0.136

>1 Year 0.93(0.37,2.34) 0.872
Taking Vitamin/Calcium (Yes/No) 1.61 (0.66, 3.90) 0.295
Taking HRT (Yes/No) 2.53(0.27,23.74) 0.417
Had Osteoporosis (Yes/No) 0.53(0.23,1.21) 0.131
Osteoporosis in Family (Yes/No) 1.27 (0.49, 3.30) 0.620
Years Lived in US 0.99 (0.96, 1.03) 0.734
Marital Status (Reference=Widow) 0.77 (0.34, 1.72) 0.521
Employment Status (Reference=Homemaker)

Employed 1.46 (0.39, 5.49) 0.576

Unemployed/Retired 2.21(0.92,5.29) 0.076
Income Level (At Least 10K/Below 10K) 1.49 (0.41, 5.46) 0.549
Health Insurance (Have/Not Have) 1.04 (0.41, 2.68) 0.929
English Proficiency (Reference= Not Well at All)

Well/Very Well 0.56 (0.09, 3.28) 0.517

Not Well 1.47 (0.63, 3.42) 0.372
Internet Use (Yes/No) 1.03 (0.29, 3.66) 0.967
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Analysis of Associations Between the Post-Intervention Knowledge Items
and Baseline Variables (Continued)

Knowledge Item: Eating Red Meat Will Decrease My Chance of Getting Osteoporosis.

Variable Odds Ratio (95% CI) P-value

Study Group 2.41 (1.04,5.56) 0.039
Baseline Response 7.67 (3.22, 18.23) <.001
Weight 1.02 (1.00, 1.04) 0.048
Baseline Efficacy Score 1.01 (0.91, 1.13) 0.803
Baseline Severity Score 0.98 (0.86, 1.13) 0.823
Baseline Barrier Score 1.03 (0.85, 1.25) 0.757
Baseline Intention Stage 1.08 (0.87, 1.35) 0.476
Baseline Being Concerned or Not 2.76 (0.98, 7.80) 0.055
Baseline Response to How likely (Agree/Other) 1.50 (0.59, 3.82) 0.397
Age 1.04 (0.99, 1.09) 0.092
Reduced Height (Yes/No) 1.71 (0.74, 3.97) 0.210
BMD Measured (Yes/No) 1.25 (0.54, 2.88) 0.601
Taking Osteoporosis Medication (Yes/No) 0.79 (0.34, 1.84) 0.585
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.82(0.17, 3.98) 0.808

>1 Year 1.03 (041, 2.58) 0.955
Taking Vitamin/Calcium (Yes/No) 2.53(0.83,7.71) 0.103
Taking HRT (Yes/No) 0.65 (0.07, 5.85) 0.697
Had Osteoporosis (Yes/No) 0.85(0.38, 1.89) 0.687
Osteoporosis in Family (Yes/No) 0.93(0.35, 2.49) 0.892
Years Lived in US 1.02 (0.98, 1.06) 0.272
Marital Status (Reference=Widow) 1.47 (0.64, 3.38) 0.366
Education Level (Reference=<Elementary School)

<High School Graduate 0.42 (0.11, 1.60) 0.205

High School 0.30(0.07, 1.26) 0.099

University and Above 1.11 (0.39, 3.13) 0.850
Employment Status (Reference=Homemaker)

Employed 0.83(0.17, 4.05) 0.814

Unemployed/Retired 1.26 (0.46, 3.47) 0.656
Income Level (At Least 10K/Below 10K) 0.45(0.12, 1.63) 0.222
Health Insurance (Have/Not Have) 0.76 (0.28, 2.07) 0.597
English Proficiency (Reference= Not Well at All)

Well/Very Well 0.92 (0.16, 5.16) 0.925

Not Well 1.09 (0.45, 2.63) 0.853
Internet Use (Yes/No) 0.42(0.14, 1.22) 0.110
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Analysis of Associations Between the Post-Intervention Knowledge Items
and Baseline Variables (Continued)

Knowledge Item: Taking Estrogen After Menopause Will Decrease My Chance Of
Getting Osteoporosis.

Variable Odds Ratio (95% CI) P-value

Study Group 3.21(1.49, 6.89) 0.003
Baseline Response 12.75 (5.62,28.93) <.001
Baseline Efficacy Score 1.13 (1.01, 1.26) 0.030
Baseline Severity Score 0.92 (0.81, 1.05) 0.223
Baseline Barrier Score 1.03 (0.86, 1.22) 0.759
Baseline Intention Stage 1.15(0.93, 1.41) 0.202
Baseline Being Concerned or Not 1.15(0.52, 2.55) 0.726
Baseline Response to How likely (Agree/Other) 0.79 (0.36, 1.74) 0.561
Age 0.96 (0.92, 1.00) 0.065
Weight 1.02 (1.00, 1.03) 0.092
Reduced Height (Yes/No) 1.03 (0.48,2.24) 0.938
BMD Measured (Yes/No) 1.28 (0.60, 2.76) 0.521
Taking Osteoporosis Medication (Yes/No) 0.83(0.39, 1.79) 0.643
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.54 (0.12, 2.46) 0.424

>1 Year 0.76 (0.33, 1.76) 0.529
Taking Vitamin/Calcium (Yes/No) 0.98 (0.41, 2.38) 0.972
Taking HRT (Yes/No) 3.28 (0.64, 16.81) 0.155
Had Osteoporosis (Yes/No) 1.63 (0.75, 3.51) 0.215
Osteoporosis in Family (Yes/No) 0.75(0.30, 1.85) 0.530
Years Lived in US 0.97 (0.94, 1.01) 0.123
Marital Status (Reference=Widow) 1.60 (0.74, 3.44) 0.229
Education Level (Reference=<Elementary School)

<High School Graduate 1.14 (0.36, 3.64) 0.820

High School 1.74 (0.56, 5.45) 0.338

University and Above 1.81 (0.66, 4.99) 0.250
Employment Status (Reference=Homemaker)

Employed 1.67 (0.46, 6.10) 0.435

Unemployed/Retired 1.19 (0.46, 3.05) 0.721
Income Level (At Least 10K/Below 10K) 1.05 (0.39, 2.88) 0.917
Health Insurance (Have/Not Have) 0.82(0.33, 2.08) 0.681
English Proficiency (Reference= Not Well at All)

Well/Very Well 4.35(0.96, 19.63) 0.056

Not Well 1.73 (0.78, 3.82) 0.176
Internet Use (Yes/No) 0.76 (0.26,2.17) 0.605
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Analysis of Associations Between the Post-Intervention Knowledge Items
and Baseline Variables (Continued)

Knowledge Item: Wearing Properly Fitted Shoes Will Decrease My Chance Of Getting

Osteoporosis.
Variable Odds Ratio (95% CI) P-value

Study Group 0.97 (0.47, 1.99) 0.924
Baseline Response 9.97 (4.56, 21.78) <.001
Baseline Severity Score 1.14 (1.01, 1.29) 0.029
Baseline Efficacy Score 0.98 (0.89, 1.07) 0.629
Baseline Barrier Score 0.93 (0.78, 1.11) 0.430
Baseline Intention Stage 0.98 (0.81, 1.19) 0.861
Baseline Being Concerned or Not 1.20 (0.55, 2.62) 0.655
Baseline Response to How likely (Agree/Other) 1.11 (0.50, 2.46) 0.803
Age 1.00 (0.96, 1.04) 0.908
Weight 1.01 (0.99, 1.02) 0.481
Reduced Height (Yes/No) 1.95 (0.94, 4.05) 0.072
BMD Measured (Yes/No) 1.49 (0.69, 3.25) 0.310
Taking Osteoporosis Medication (Yes/No) 1.93 (0.93, 4.01) 0.078
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.91 (0.23, 3.61) 0.890

>1 Year 0.93 (0.42,2.07) 0.865
Taking Vitamin/Calcium (Yes/No) 1.45 (0.58, 3.65) 0.428
Taking HRT (Yes/No) 0.87(0.14, 5.49) 0.884
Had Osteoporosis (Yes/No) 1.90 (0.92, 3.95) 0.084
Osteoporosis in Family (Yes/No) 1.98 (0.87, 4.52) 0.103
Years Lived in US 1.03 (0.99, 1.07) 0.098
Marital Status (Reference=Widow) 1.06 (0.51, 2.19) 0.874
Education Level (Reference=<Elementary School)

<High School Graduate 1.19(0.42,3.32) 0.744

High School 0.60 (0.20, 1.84) 0.370

University and Above 0.58 (0.22, 1.52) 0.266
Employment Status (Reference=Homemaker)

Employed 0.86(0.24,3.11) 0.813

Unemployed/Retired 1.17 (0.50, 2.75) 0.723
Income Level (At Least 10K/Below 10K) 1.13 (0.41, 3.09) 0.819
Health Insurance (Have/Not Have) 1.04 (0.42, 2.58) 0.926
English Proficiency (Reference= Not Well at All)

Well/Very Well 0.87(0.19, 4.06) 0.862

Not Well 0.82(0.38, 1.77) 0.610
Internet Use (Yes/No) 1.75 (0.58, 5.33) 0.322
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Analysis of Associations Between the Post-Intervention Knowledge Items

and Baseline Variables (Continued)

Knowledge Item: Walking Will Decrease My Chance Of Getting Osteoporosis.

Variable Odds Ratio (95% CI) P-value

Study Group 2.26 (1.05,4.83) 0.036
Baseline Response 6.19 (2.86, 13.40) <.001
Baseline Barrier Score 0.82(0.69, 0.98) 0.027
BMD Measured (Yes/No) 2.58 (1.13,5.91) 0.025
Education Level (Reference=<Elementary School)

<High School Graduate 0.63(0.19, 2.10) 0.453

High School 0.68 (0.18, 2.51) 0.559

University and Above 0.31(0.10, 0.95) 0.041
Baseline Efficacy Score 1.00 (0.91, 1.10) 0.985
Baseline Severity Score 1.00 (0.88, 1.14) 0.951
Baseline Intention Stage 0.92(0.74, 1.13) 0.400
Baseline Being Concerned or Not 0.66 (0.29, 1.52) 0.329
Baseline Response to How likely (Agree/Other) 1.20 (0.54, 2.65) 0.655
Age 1.03 (0.99, 1.08) 0.155
Weight 1.00 (0.98, 1.01) 0.646
Reduced Height (Yes/No) 1.18 (0.53, 2.64) 0.686
Taking Osteoporosis Medication (Yes/No) 1.69 (0.74, 3.84) 0.214
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.92(0.22,3.73) 0.902

>1 Year 1.08 (0.44, 2.63) 0.863
Taking Vitamin/Calcium (Yes/No) 0.75 (0.30, 1.89) 0.539
Taking HRT (Yes/No) 0.80(0.12, 5.13) 0.809
Had Osteoporosis (Yes/No) 1.97 (0.92, 4.23) 0.082
Osteoporosis in Family (Yes/No) 1.31(0.52,3.27) 0.568
Years Lived in US 1.04 (1.00, 1.07) 0.061
Marital Status (Reference=Widow) 2.13(0.93,4.87) 0.072
Employment Status (Reference=Homemaker)

Employed 0.60 (0.17, 2.12) 0.430

Unemployed/Retired 0.83(0.35, 1.98) 0.673
Income Level (At Least 10K/Below 10K) 0.76 (0.26, 2.20) 0.614
Health Insurance (Have/Not Have) 1.57 (0.62, 3.96) 0.338
English Proficiency (Reference= Not Well at All)

Well/Very Well 0.37 (0.08, 1.71) 0.203

Not Well 0.84 (0.38, 1.85) 0.657
Internet Use (Yes/No) 2.81(0.99,7.93) 0.051

and study group.

Other=Disagree and Do Not Know combined.

[1] Models for these variables did not converge so the estimates and p-values are not reliable.
P-values are for testing the significance of odds ratio being 1 for no difference.
Models evaluating individual variables besides baseline response and study group all included the variables for baseline agreement

BMD=Bone mineral density. CI=Confidence interval. HRT=Hormone Replacement Therapy.
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Appendix B
Analysis of Associations Between the Post-Intervention Self-Efficacy Items
and Baseline Variables

Self-Efficacy Item: I Can Find Calcium Contents From Food Labels.

Variable Odds Ratio (95% CI) P-value

Study Group 4.64 (2.25,9.57) <.001
Baseline Response 0.18 (0.09, 0.36) <.001
Baseline Efficacy Score 1.21 (1.06, 1.39) 0.005
Baseline Intention Stage 1.41 (1.13,1.75) 0.002
BMD Measured (Yes/No) 2.47(1.17,5.22) 0.018
Taking Vitamin/Calcium (Yes/No) 2.36(1.02,5.43) 0.044
Osteoporosis in Family (Yes/No) 2.72 (1.06, 6.99) 0.037
Baseline Severity Score 0.94 (0.84, 1.06) 0.333
Baseline Barrier Score 0.93(0.78, 1.11) 0.430
Baseline Being Concerned or Not 0.82 (0.38, 1.76) 0.610
Baseline Response to How likely (Agree/Other) 1.15 (0.54, 2.46) 0.721
Age 0.99 (0.95, 1.03) 0.684
Weight 1.00 (0.98, 1.01) 0.632
Reduced Height (Yes/No) 1.25(0.59, 2.65) 0.555
Taking Osteoporosis Medication (Yes/No) 1.79 (0.84, 3.81) 0.128
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.33(0.08, 1.28) 0.107

>1 Year 1.13(0.49, 2.61) 0.774
Taking HRT (Yes/No) 3.43(0.39,30.23) 0.267
Had Osteoporosis (Yes/No) 1.95(0.95, 3.99) 0.069
Years Lived in US 0.97 (0.94, 1.01) 0.112
Marital Status (Reference=Widow) 1.12 (0.54, 2.35) 0.758
Education Level (Reference=<Elementary School)

<High School Graduate 0.44 (0.16, 1.23) 0.119

High School 0.90 (0.30, 2.73) 0.856

University and Above 1.73 (0.61, 4.89) 0.304
Employment Status (Reference=Homemaker)

Employed 0.87(0.25, 3.02) 0.832

Unemployed/Retired 1.62 (0.71, 3.72) 0.250
Income Level (At Least 10K/Below 10K) 1.27 (0.43,3.73) 0.663
Health Insurance (Have/Not Have) 2.27(0.97,5.32) 0.060
English Proficiency (Reference= Not Well at All)

Well/Very Well 2.28(0.40, 13.13) 0.355

Not Well 1.53(0.71, 3.30) 0.275
Internet Use (Yes/No) 1.06 (0.37, 3.08) 0912
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Analysis of Associations Between the Post-Intervention Self-Efficacy Items
and Baseline Variables (Continued)

Self-Efficacy Item: I Know Which Food Items Are High In Calcium Content.

Variable Odds Ratio (95% CI) P-value

Study Group 4.47(2.17,9.18) <.001
Baseline Response 0.14 (0.07, 0.30) <.001
Baseline Severity Score 0.89 (0.79, 0.99) 0.037
BMD Measured (Yes/No) 2.08(1.02,4.24) 0.045
Employment Status (Reference=Homemaker)

Employed 5.29 (1.53,18.28) 0.008

Unemployed/Retired 2.30(1.03,5.13) 0.043
Income Level (At Least 10K/Below 10K) 3.32(1.19,9.25) 0.022
Baseline Efficacy Score 1.16 (1.00, 1.35) 0.053
Baseline Barrier Score 0.86 (0.73, 1.01) 0.068
Baseline Intention Stage 1.15(0.94, 1.41) 0.174
Baseline Being Concerned or Not 0.73 (0.35, 1.52) 0.407
Baseline Response to How likely (Agree/Other) 0.86 (0.41, 1.81) 0.690
Age 0.99 (0.95, 1.03) 0.576
Weight 1.00 (0.98, 1.01) 0.790
Reduced Height (Yes/No) 0.82(0.41, 1.64) 0.575
Taking Osteoporosis Medication (Yes/No) 1.61 (0.80, 3.24) 0.184
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.78 (0.21, 2.95) 0.716

>1 Year 1.68 (0.77, 3.67) 0.196
Taking Vitamin/Calcium (Yes/No) 1.93 (0.86, 4.34) 0.113
Taking HRT (Yes/No) 1.19(0.24, 5.95) 0.836
Had Osteoporosis (Yes/No) 1.53 (0.78, 2.99) 0.217
Osteoporosis in Family (Yes/No) 1.99 (0.88, 4.52) 0.100
Years Lived in US 0.98 (0.95, 1.01) 0.296
Marital Status (Reference=Widow) 0.98 (0.48, 1.99) 0.950
Education Level (Reference=<Elementary School)

<High School Graduate 0.65(0.23, 1.89) 0.432

High School 1.21 (0.42, 3.50) 0.726

University and Above 1.45 (0.57, 3.68) 0.436
Health Insurance (Have/Not Have) 2.01(0.87, 4.66) 0.105
English Proficiency (Reference= Not Well at All)

Well/Very Well 3.06 (0.70, 13.43) 0.139

Not Well 1.54(0.75,3.17) 0.243
Internet Use (Yes/No) 1.08 (0.43,2.74) 0.873
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Analysis of Associations Between the Post-Intervention Self-Efficacy Items
and Baseline Variables (Continued)

Self-Efficacy Item: Consuming Calcium-Rich Food Is Not Difficult.

Variable Odds Ratio (95% CI) P-value

Study Group 4.85(2.34,10.05) <.001
Baseline Response 0.28 (0.14, 0.57) <.001
Employment Status (Reference=Homemaker)

Employed 1.61 (0.48, 5.43) 0.442

Unemployed/Retired 4.61 (1.98, 10.76) <.001
English Proficiency (Reference= Not Well at All)

Well/Very Well 0.66 (0.15, 2.89) 0.579

Not Well 3.24(1.45,7.28) 0.004
Baseline Efficacy Score 1.14 (0.99, 1.32) 0.068
Baseline Severity Score 1.00 (0.89, 1.12) 0.940
Baseline Barrier Score 1.09 (0.91, 1.30) 0.363
Baseline Intention Stage 1.06 (0.87, 1.30) 0.557
Baseline Being Concerned or Not 0.83 (0.38, 1.79) 0.627
Baseline Response to How likely (Agree/Other) 1.19 (0.56, 2.53) 0.655
Age 1.02 (0.98, 1.06) 0.340
Weight 1.00 (0.98, 1.02) 0.976
Reduced Height (Yes/No) 1.21 (0.58, 2.50) 0.609
BMD Measured (Yes/No) 2.10(0.99, 4.45) 0.053
Taking Osteoporosis Medication (Yes/No) 1.30 (0.63, 2.70) 0.478
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.48 (0.13, 1.83) 0.281

>1 Year 1.43 (0.63, 3.23) 0.393
Taking Vitamin/Calcium (Yes/No) 1.43 (0.62, 3.29) 0.399
Taking HRT (Yes/No) 1.21(0.20, 7.33) 0.834
Had Osteoporosis (Yes/No) 1.66 (0.82, 3.38) 0.160
Osteoporosis in Family (Yes/No) 2.02(0.82,4.92) 0.124
Years Lived in US 1.00 (0.97, 1.03) 0.888
Marital Status (Reference=Widow) 0.95 (0.46, 1.96) 0.881
Education Level (Reference=<Elementary School)

<High School Graduate 0.79 (0.29, 2.18) 0.653

High School 1.55(0.51, 4.72) 0.441

University and Above 1.05 (0.39, 2.83) 0.921
Income Level (At Least 10K/Below 10K) 1.58 (0.49, 5.10) 0.441
Health Insurance (Have/Not Have) 1.45 (0.63, 3.33) 0.379
Internet Use (Yes/No) 1.56 (0.55, 4.43) 0.405
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Analysis of Associations Between the Post-Intervention Self-Efficacy Items
and Baseline Variables (Continued)

Self-Efficacy Item: I Know How To Select Appropriate Food To Increase My Calcium

Intake.
Variable Odds Ratio (95% CI) P-value

Study Group 5.18 (2.45,10.97) <.001
Baseline Response 0.19 (0.09, 0.39) <.001
Baseline Efficacy Score 1.28 (1.09, 1.51) 0.003
BMD Measured (Yes/No) 2.78 (1.29,5.98) 0.009
Osteoporosis in Family (Yes/No) 2.69 (1.04, 6.97) 0.041
English Proficiency (Reference= Not Well at All)

Well/Very Well 1.28 (0.27, 6.13) 0.761

Not Well 2.42(1.10,5.32) 0.028
Baseline Severity Score 1.03 (0.92, 1.16) 0.584
Baseline Barrier Score 0.88 (0.74, 1.05) 0.155
Baseline Intention Stage 1.18 (0.95, 1.47) 0.133
Baseline Being Concerned or Not 1.03 (0.48, 2.19) 0.948
Baseline Response to How likely (Agree/Other) 1.22 (0.58,2.57) 0.607
Age 1.01 (0.97, 1.06) 0.482
Weight 1.00 (0.99, 1.02) 0.555
Reduced Height (Yes/No) 1.58 (0.75, 3.31) 0.229
Taking Osteoporosis Medication (Yes/No) 1.28 (0.61, 2.69) 0.508
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.29 (0.08, 1.09) 0.067

>1 Year 1.13(0.49, 2.60) 0.766
Taking Vitamin/Calcium (Yes/No) 1.71 (0.76, 3.86) 0.197
Taking HRT (Yes/No) 1.11(0.17,7.16) 0.914
Had Osteoporosis (Yes/No) 1.87(0.92, 3.81) 0.086
Years Lived in US 0.99 (0.96, 1.02) 0.433
Marital Status (Reference=Widow) 0.67 (0.33, 1.39) 0.284
Education Level (Reference=<Elementary School)

<High School Graduate 0.64 (0.24, 1.74) 0.384

High School 1.38 (0.46, 4.10) 0.565

University and Above 1.65 (0.60, 4.50) 0.331
Employment Status (Reference=Homemaker)

Employed 1.05 (0.33,3.35) 0.929

Unemployed/Retired 2.10(0.92,4.77) 0.078
Income Level (At Least 10K/Below 10K) 1.95 (0.63, 5.99) 0.245
Health Insurance (Have/Not Have) 1.73 (0.76, 3.95) 0.191
Internet Use (Yes/No) 1.34 (0.47, 3.86) 0.588
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Analysis of Associations Between the Post-Intervention Self-Efficacy Items
and Baseline Variables (Continued)

Self-Efficacy Item: I Can Eat Calcium-Rich Food On A Regular Basis.

Variable Odds Ratio (95% CI) P-value

Study Group 243 (1.13,5.22) 0.023
Baseline Response 0.10 (0.04, 0.23) <.001
Baseline Efficacy Score 1.18 (1.01, 1.37) 0.035
Osteoporosis in Family (Yes/No) 3.05 (1.06, 8.81) 0.039
Employment Status (Reference=Homemaker)

Employed 2.24(0.59, 8.56) 0.239

Unemployed/Retired 2.71(1.13, 6.50) 0.026
English Proficiency (Reference= Not Well at All)

Well/Very Well 1.91(0.32, 11.42) 0.478

Not Well 3.21(1.34,7.65) 0.009
Baseline Severity Score 1.05(0.93,1.19) 0.446
Baseline Barrier Score 0.98 (0.82, 1.18) 0.862
Baseline Intention Stage 1.14 (0.89, 1.46) 0.289
Baseline Being Concerned or Not 1.22(0.54,2.74) 0.638
Baseline Response to How likely (Agree/Other) 1.00 (0.44, 2.29) 0.999
Age 1.00 (0.96, 1.05) 0.883
Weight 1.01 (0.99, 1.03) 0.256
Reduced Height (Yes/No) 2.08 (0.91, 4.76) 0.082
BMD Measured (Yes/No) 1.58(0.71, 3.51) 0.266
Taking Osteoporosis Medication (Yes/No) 1.06 (0.48, 2.33) 0.886
Last Health Check-Up (Reference=Never Checked)

<12 Months 2.43(0.57, 10.40) 0.231

>1 Year 2.15(0.85, 5.44) 0.105
Taking Vitamin/Calcium (Yes/No) 2.09 (0.87,5.02) 0.099
Taking HRT (Yes/No) 1.02 (0.15, 6.74) 0.988
Had Osteoporosis (Yes/No) 0.99 (0.46, 2.14) 0.988
Years Lived in US 1.02 (0.99, 1.05) 0.242
Marital Status (Reference=Widow) 0.83(0.38, 1.79) 0.629
Education Level (Reference=<Elementary School)

<High School Graduate 1.27 (0.42, 3.86) 0.677

High School 1.43 (0.45, 4.60) 0.545

University and Above 1.19 (0.40, 3.51) 0.755
Income Level (At Least 10K/Below 10K) 1.16 (0.36, 3.71) 0.802
Health Insurance (Have/Not Have) 1.98 (0.82, 4.80) 0.129
Internet Use (Yes/No) 1.00 (0.32, 3.07) 0.993

P-values are for testing the significance of odds ratio being 1 for no difference.

Models evaluating individual variables besides baseline efficacy score and study group all included the variables for baseline
agreement and study group.

BMD=Bone mineral density. CI=Confidence interval. HRT=Hormone Replacement Therapy.

Other=Disagree and Do Not Know combined.
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Appendix C

Analysis of Associations Between the Post-Intervention Severity Items

and Baseline Variables

Severity Item: It scares Me to Think That I May Get Osteoporosis.

Variable Odds Ratio (95% CI) P-value

Study Group 2.04(1.17,3.56) 0.012
Baseline Response 14.09 (6.41, 30.97) <.001
Baseline Knowledge Score 0.83(0.74, 0.93) 0.002
Baseline Efficacy Score 0.91 (0.84, 0.99) 0.025
Baseline Intention Stage (Reference=Never Thought About It)

Decided Against It 0.40 (0.10, 1.63) 0.202

Thinking About It 1.05 (0.22, 4.89) 0.953

Will Do So Next Month 0.07 (0.00, 1.13) 0.061

Will Do So Next Week 0.24 (0.08, 0.71) 0.010

Doing So Currently 1.09 (0.20, 5.93) 0916
Weight 0.98 (0.97, 1.00) 0.019
Marital Status (Reference=Widow)

Married 0.62 (0.24, 1.57) 0314

Never Married 2.95(1.10,7.95) 0.032

Divorced/Separated 0.18 (0.06, 0.53) 0.002
Employment Status (Reference=Homemaker)

Employed 0.64 (0.14, 3.06) 0.579

Unemployed/Retired 0.40 (0.23, 0.70) 0.001
Age 0.98 (0.94, 1.03) 0.433
Reduced Height (Yes/No) 1.47 (0.73, 2.96) 0.282
BMD Measured (Yes/No) 1.17 (0.67, 2.06) 0.582
Taking Osteoporosis Medication (Yes/No) 1.24 (0.58, 2.63) 0.582
Last Health Check-Up (Reference=Never Checked)

<12 Months 1.44 (0.49, 4.23) 0.503

>1 Year 1.66 (0.39, 7.16) 0.495

>3 Years 2.19(0.92,5.24) 0.077
Taking Vitamin/Calcium (Yes/No) 1.50(0.42, 5.38) 0.530
Taking HRT (Yes/No) 1.74 (0.91, 3.31) 0.094
Had Osteoporosis (Yes/No) 1.74 (0.62, 4.87) 0.294
Osteoporosis in Family (Yes/No) 1.25(0.39, 3.98) 0.709
Years Lived in US 0.99 (0.96, 1.01) 0.222
Education Level (Reference=<Elementary School)

Graduate and above 0.39 (0.00, 72.34) 0.725

University 0.43 (0.18, 1.00) 0.050

High School 0.61(0.15, 2.39) 0.473

<High School Graduate 0.41(0.13, 1.36) 0.145
Income Level (At Least 10K/Below 10K) 0.65(0.17, 2.56) 0.542
Health Insurance (Have/Not Have) 0.90 (0.45, 1.81) 0.773
English Proficiency (Reference= Not Well at All)

Well/Very Well 0.98 (0.10, 9.90) 0.983

Not Well 1.13(0.47,2.71) 0.792
Internet Use (Yes/No) 1.18 (0.45, 3.06) 0.738
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Analysis of Associations Between the Post-Intervention Severity Items
and Baseline Variables (Continued)

Severity Item: My Whole Life Will Change If I Get Osteoporosis.

Variable Odds Ratio (95% CI) P-value

Study Group 2.39(0.95, 5.98) 0.064
Baseline Response 6.23 (3.50, 11.08) <.001
Baseline Knowledge Score 0.88(0.79, 0.97) 0.012
Baseline Intention Stage (Reference=Never Thought About It)

Decided Against It 0.51(0.08, 3.23) 0.473

Thinking About It 0.34 (0.03, 3.83) 0.381

Will Do So Next Month 1.25(0.15, 10.21) 0.838

Will Do So Next Week 0.16 (0.04, 0.58) 0.005

Doing So Currently 1.31(0.12, 14.22) 0.827
Marital Status (Reference=Widow)

Married 0.50 (0.30, 0.85) 0.009

Never Married 5.73(1.99, 16.47) 0.001

Divorced/Separated 0.62 (0.11, 3.54) 0.592
Education Level (Reference=<Elementary School)

Graduate and above 0.59 (0.04, 9.57) 0.707

University 0.25(0.11, 0.54) <.001

High School 0.44 (0.15, 1.30) 0.135

<High School Graduate 0.23 (0.10, 0.50) <.001
Health Insurance (Have/Not Have) 1.64 (1.16, 2.32) 0.005
English Proficiency (Reference= Not Well at All)

Well/Very Well 1.64 (1.03, 2.60) 0.035

Not Well 1.65(0.98, 2.79) 0.061
Baseline Efficacy Score 0.94 (0.88, 1.01) 0.090
Age 1.00 (0.95, 1.05) 0.933
Weight 0.99 (0.97, 1.01) 0.426
Reduced Height (Yes/No) 0.99 (0.56, 1.74) 0.967
BMD Measured (Yes/No) 0.67 (0.36, 1.22) 0.191
Taking Osteoporosis Medication (Yes/No) 1.19 (0.55, 2.55) 0.658
Last Health Check-Up (Reference=Never Checked)

<12 Months 1.00 (0.27, 3.74) 0.997

>1 Year 0.34 (0.06, 1.88) 0.216

>3 Years 0.61 (0.11, 3.20) 0.555
Taking Vitamin/Calcium (Yes/No) 1.06 (0.59, 1.89) 0.849
Taking HRT (Yes/No) 0.60 (0.32, 1.13) 0.115
Had Osteoporosis (Yes/No) 1.58 (0.77,3.22) 0.209
Osteoporosis in Family (Yes/No) 1.15(0.83, 1.59) 0411
Years Lived in US 1.02 (0.99, 1.06) 0.238
Employment Status (Reference=Homemaker)

Employed 0.70 (0.19, 2.57) 0.592

Unemployed/Retired 0.70 (0.30, 1.66) 0.422
Income Level (At Least 10K/Below 10K) 1.14 (0.36, 3.61) 0.824
Internet Use (Yes/No) 1.85(0.99, 3.46) 0.054
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Analysis of Associations Between the Post-Intervention Severity Items

and Baseline Variables (Continued)

Severity Item: I Will Not Be Able to Walk Around If I Get Osteoporosis.

Variable Odds Ratio (95% CI) P-value

Study Group 1.97(0.72, 5.39) 0.189
Baseline Response 15.65 (10.76, 22.74) <.001
Baseline Knowledge Score 0.83 (0.77, 0.90) <.001
Last Health Check-Up (Reference=Never Checked)

<12 Months 2.84(0.70, 11.53) 0.145

>1 Year 2.86 (0.87,9.45) 0.084

>3 Years 7.23(1.22,42.70) 0.029
Taking HRT (Yes/No) 1.42 (1.06, 1.88) 0.017
Marital Status (Reference=Widow)

Married 1.04 (0.50, 2.18) 0.907

Never Married 3.11(0.45, 21.66) 0.252

Divorced/Separated 2.95(1.33,6.55) 0.008
Education Level (Reference=<Elementary School)

Graduate and above 7.24 (1.03, 50.73) 0.046

University 0.34 (0.18, 0.66) 0.001

High School 0.96 (0.43,2.11) 0916

<High School Graduate 0.58 (0.25, 1.34) 0.203
English Proficiency (Reference= Not Well at All)

Well/Very Well 2.04 (1.03, 4.02) 0.041

Not Well 0.89 (0.57, 1.37) 0.589
Baseline Efficacy Score 0.95(0.90, 1.01) 0.133
Baseline Intention Stage (Reference=Never Thought About It)

Decided Against It 1.26 (0.35, 4.50) 0.727

Thinking About It 0.24 (0.03, 1.77) 0.162

Will Do So Next Month 2.87(0.32,25.47) 0.345

Will Do So Next Week 0.78 (0.14, 4.25) 0.776

Doing So Currently 1.88 (0.14, 24.72) 0.629
Age 0.98 (0.95, 1.01) 0.186
Weight 1.02 (1.00, 1.04) 0.050
Reduced Height (Yes/No) 0.94 (0.55, 1.63) 0.838
BMD Measured (Yes/No) 0.93 (0.61, 1.41) 0.727
Taking Osteoporosis Medication (Yes/No) 0.81 (0.46, 1.42) 0.456
Taking Vitamin/Calcium (Yes/No) 0.78 (0.44, 1.40) 0.412
Had Osteoporosis (Yes/No) 0.69 (0.33, 1.41) 0.305
Osteoporosis in Family (Yes/No) 1.80 (0.67, 4.86) 0.243
Years Lived in US 0.99 (0.95, 1.03) 0.577
Employment Status (Reference=Homemaker)

Employed 0.82(0.34, 1.97) 0.661

Unemployed/Retired 1.15 (0.65, 2.06) 0.626
Income Level (At Least 10K/Below 10K) 1.07 (0.82, 1.39) 0.623
Health Insurance (Have/Not Have) 0.76 (0.37, 1.54) 0.443
Internet Use (Yes/No) 0.70 (0.47, 1.03) 0.071
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Analysis of Associations Between the Post-Intervention Severity Items

and Baseline Variables (Continued)

Severity Item: I Will Loss Height If I Get Osteoporosis.

Variable Odds Ratio (95% CI) P-value

Study Group 2.43 (1.05,5.61) 0.038
Baseline Response 4.52 (3.01, 6.78) <.001
Baseline Knowledge Score 1.09 (1.02, 1.16) 0.011
Baseline Intention Stage (Reference=Never Thought About It)

Decided Against It 2.28(1.15,4.53) 0.018

Thinking About It 2.83(0.52, 15.35) 0.228

Will Do So Next Month 0.61(0.12, 3.12) 0.555

Will Do So Next Week 1.07 (0.43, 2.63) 0.887

Doing So Currently 1.39(0.41,4.72) 0.600
Internet Use (Yes/No) 1.60 (1.07,2.38) 0.022
Baseline Efficacy Score 1.06 (0.99, 1.12) 0.088
Age 1.03 (0.98, 1.09) 0.285
Weight 1.00 (0.98, 1.02) 0.730
Reduced Height (Yes/No) 2.16 (0.84, 5.56) 0.111
BMD Measured (Yes/No) 1.08 (0.81, 1.43) 0.600
Taking Osteoporosis Medication (Yes/No) 1.54 (0.90, 2.63) 0.115
Last Health Check-Up (Reference=Never Checked)

<12 Months 0.85(0.15, 4.82) 0.859

>1 Year 0.83 (0.15, 4.53) 0.827

>3 Years 4.05 (0.26, 63.65) 0.320
Taking Vitamin/Calcium (Yes/No) 0.86 (0.41, 1.81) 0.696
Taking HRT (Yes/No) 0.65(0.17, 2.45) 0.525
Had Osteoporosis (Yes/No) 1.31(0.80, 2.13) 0.284
Osteoporosis in Family (Yes/No) 1.35(0.75,2.43) 0.325
Years Lived in US 1.02 (0.99, 1.04) 0.166
Marital Status (Reference=Widow)

Married 1.20(0.95, 1.52) 0.119

Never Married 0.80(0.28, 2.28) 0.675

Divorced/Separated 1.02 (0.46, 2.24) 0.967
Employment Status (Reference=Homemaker)

Employed 0.38(0.10, 1.42) 0.150

Unemployed/Retired 1.45 (0.60, 3.46) 0.408
Income Level (At Least 10K/Below 10K) 0.70 (0.28, 1.78) 0.456
Health Insurance (Have/Not Have) 1.44(0.95,2.19) 0.089
English Proficiency (Reference= Not Well at All)

Well/Very Well 0.43 (0.13, 1.39) 0.160

Not Well 1.08 (0.60, 1.96) 0.787
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Analysis of Associations Between the Post-Intervention Severity Items
and Baseline Variables (Continued)

Severity Item: I Will Not Be Able to Do House Work If I Get Osteoporosis.

Variable Odds Ratio (95% CI) P-value

Study Group 2.69 (1.13, 6.38) 0.025
Baseline Response 12.71 (5.94, 27.19) <.001
Baseline Knowledge Score 0.86 (0.76, 0.99) 0.032
Baseline Intention Stage (Reference=Never Thought About It)

Decided Against It 0.91 (0.28, 2.95) 0.869

Thinking About It 0.25(0.07, 0.83) 0.024

Will Do So Next Month 0.82(0.22,2.98) 0.759

Will Do So Next Week 0.55(0.17, 1.83) 0.329

Doing So Currently 1.22(0.22, 6.88) 0.822
Weight 1.02 (1.00, 1.04) 0.034
Taking HRT (Yes/No) 0.48 (0.26, 0.87) 0.016
Education Level (Reference=<Elementary School)

Graduate and above 5.66 (0.80, 39.98) 0.082

University 0.30(0.13, 0.74) 0.009

High School 0.89(0.32,2.48) 0.829

<High School Graduate 0.27 (0.08, 0.92) 0.036
English Proficiency (Reference= Not Well at All)

Well/Very Well 2.62(1.23,5.59) 0.013

Not Well 0.56 (0.36, 0.87) 0.009
Baseline Efficacy Score 0.99 (0.93, 1.04) 0.622
Age 1.00 (0.98, 1.02) 0.850
Reduced Height (Yes/No) 0.67 (0.36, 1.23) 0.193
BMD Measured (Yes/No) 0.93 (0.41,2.09) 0.860
Taking Osteoporosis Medication (Yes/No) 0.82(0.53, 1.28) 0.385
Last Health Check-Up (Reference=Never Checked)

<12 Months 1.10(0.30, 4.04) 0.888

>1 Year 0.84 (0.22,3.27) 0.804

>3 Years 1.91 (0.55, 6.63) 0.311
Taking Vitamin/Calcium (Yes/No) 0.50(0.22, 1.12) 0.090
Had Osteoporosis (Yes/No) 0.84 (0.47, 1.50) 0.551
Osteoporosis in Family (Yes/No) 0.70 (0.40, 1.22) 0.207
Years Lived in US 1.01 (0.99, 1.03) 0.484
Marital Status (Reference=Widow)

Married 1.27 (0.47, 3.43) 0.635

Never Married 1.23(0.22,6.91) 0.813

Divorced/Separated 0.72 (0.27, 1.95) 0.521
Employment Status (Reference=Homemaker)

Employed 1.10(0.41, 2.96) 0.854

Unemployed/Retired 1.45 (0.69, 3.03) 0.322
Income Level (At Least 10K/Below 10K) 0.95(0.48, 1.86) 0.874
Health Insurance (Have/Not Have) 1.40 (0.45, 4.29) 0.560
Internet Use (Yes/No) 1.38 (0.70, 2.69) 0.350

IP-values are for testing the significance of odds ratio being 1 for no difference.

Models evaluating individual variables besides baseline response and study group all included the variables for baseline agreement
and study group.

BMD=Bone mineral density. CI=Confidence interval. HRT=Hormone Replacement Therapy.
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Appendix D

Questionnaires Used (Chinese)
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Osteoporosis Prevention for Chinese Women & \ 10 22 & Jii 5 FaiE R BH
Food Frequency Questionnaire TX & [A]4R

Thank you for agreeing to answer these questions. These questions are about different foods you eat. Please
think about how often you've eaten these foods over the last month, and also how much you usually eat
when you eat it. Try to include every time you eat the food, whether you made it at home, bought it from a
restaurant, or had it as leftovers. Although the answers may be hard to remember, please do the best you
can.

SR BIZ XL (AR, (R 3 B AR T ) AR R B, 1A — TR RA— A iz ik ek
B, EREM - TRAZFICE RSB IENERIR, EREIZERA N, (HiFREEIZ,

For example, if you drink 2 cups of coffee a day, and your cup is 8 oz size, this is what you would fill in:
beqn, IRIERDE T 2608, MRN8 oz, 1ETKLLT I AUHE
EXAMPLE f5i|1-:

Coftee O never, or less than 2 glasp(es) 5 per
ek once a month (GO

TO NEXT FOOD)

MRANE, B H : XS
Rt (BT What size cup or glass? #F-HJ K7 oo 0o
'Y 0 12 0z

O 16

Or if you eat rice once every day and have 1'% bowls each time, this is what you would fill in:
WARARGRIZAKR, —KIZ1RHE, BT HREE
EXAMPLE 7-:

Rice O never, or less than \_i_ﬁe(s) R per
R once a month (GO

TO NEXT FOOD)

MRANZ, Bt H
AF|—x (BT
T

day X
O week J&
month

How much each time?
FIRIZZ A 2

You can use the PICTURES to help you think about how much you eat. Choose the one that’s closest to the
amount that you usually eat. /R R LA Z P45 IR, e mcBal i,

Please remember that your participation is voluntary, and all the information that you provide will be kept
confidential. If there is any question that you do not want to answer, you may skip it and go on to the next
question. THIC(E, IREOBNE HIEH), ArARITTEHBS AR, RA PR AR, B 58
TR,
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Picture A (B A)

2 tablespoons K] Ya cup #f= 4 tablespoons K]

2 cup #= 2 bowl i

1cup# =1bowl#i =509 (— %)
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How often do you drink the following beverages?
IR AT L2 50 T AR 2
Milk, as a beverage O never, or less than _ glass(es) #~ per 0O day K
Ay, AR once a month (GO O week J&
TO NEXT FOOD) M [0 month A
KA, BifE A A What size cup or glass? A 1-FJK/N O 6 oz
Bk ET &Y O 8oz
) O 12 oz
O 160z
The following foods are cereals and dairy products. How often do you eat the following?
AR AL s
Cold breakfast O never, or less than _ time(s) ¥k per O day X
cereals with milk once a month (GO TO 0O week J&
ISFAENER S I NEXT FOOD) M3EA 0O month A
SNy "z, BiREAAEI— | How much each time? FKE £ /0? O Y cuptf
(BT —8'%) (see PICTURE A 2FEE [T A) O Y% cup #f
O 1 cup #F

O 1% cup #F

Pancakes or waffles | O

never, or less than

time(s) {X per O day K

i AU RA L Df once a month (GO TO O week Jf
NEXT FOOD) MR O month H
"2, BeREAAEI | How much each time? — XMz LH 2 O 1
(EIT—8Y) O 2
a3
O 4
Yogurt O never, or less than container(s) & per O day X
f Y once a month (GO TO 0O week J&
NEXT FOOD) MR O month A
"2, BiREAAEI K | What size container? & THIK/N O 60z
EIT—EM) O 8oz (1 cupff)
Cheese, inslicesor [ O never, or less than _ time(s) &k per O day X
wedges, including once a month (GO TO 0O week JE
on sandwiches NEXT FOOD) M kA ] month A
Ea’ LA, IR "z, B AEI | How much each time? —¥MZJLA? O 1
scRBHR, AREE | @T R 02
=R HY O3
04
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Page 8 of 11

The next foods are vegetables, including fresh, frozen, canned, or stir-fried, eaten at home, outside, or as

leftovers. For the questions about how much you eat each time, please look at PICTURE A.

THIBEE, COEETERY, mURE. WEER, BUEN. FEER. SRSRIER AR,

(ZHEEIESEETA)

Broccoli or Chinese | 0 never, or less than _ time(s) kK per O day K
broccoli once a month (GO TO 0O week JE
GREAE. ARIE NEXT FOOD) M#A O month J
"z, SR AREI— | How much each time? RIE%/4 2 O Y cuptf
(BT &) O Y cup #F
O 1 cup #F
0 1% cup #F
Cabbage or Napa O never, or less than _ time(s) X per O day K
cabbage once a month (GO TO 0O week JE
ENS PN =R NEXT FOOD) MR [0 month A
"z, SifEHAREI— | How much each time? HKIE%/4 2 O Y cuptf
(BT —8%) O % cup #f
O 1 cup #&
0 1% cup #F
Dark green, leafy O never, or less than _ time(s) X per O day X
vegetables, such as once a month (GO TO 0O week J&
bok choy, spinach, NEXT FOOD) M4 0 month A
% ﬁgiﬂd g;]eéls o "2, BUREAAEI I | How much each time? BKE%4 2 O Y cuptf
BESE, MBS | @) 0 v cup
. EREUIR R O 1 cup #F
O 1% cup #F
Beans or peas, such | [0 never, or less than _ time(s) Ik per O day K
as green beans, once a month (GO TO 0O week J&
snow peas, or green NEXT FOOD) M kA 00 month A
peas "z, B A B | How much each time? £KIE%4 2 O Y cuphf
TR, ik BT —£4) O v cup #F
2, Fu., HFH
O 1 cup #F
0O 1% cup #F
Tofu, including soft, | 0 never, or less than _ time(s) kK per O day K
dried, and fried once a month (GO TO 00 week &
TG, ARG NEXT FOOD) M kR O] month A
. BHEE, SET "z, B A AEI— | How much each time? KIE %/ 2 O Y cuptf
R TEn BT —£4) O v cup
O 1 cup #&
O 1% cup #F
Taro O never, or less than _ time(s) Ik per O day X
Fk once a month (GO TO 0O week JE
I\LEXT‘ILOOD) M EEK O] month H
"z, SR AREI— | How much each time? FIKIE %/ 2 O <V cuptf
(BT —8%) O Y cup #F
O 1 cup #&
0O 1cup#F
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These next foods are meat, poultry, and fish, eaten at home or from a restaurant. For the questions about how
much you eat each time, please look at PICTURE A.

FHIRENG, A, f, NeRAEFIUES. HSFEERA

Fish, including O never, or less than time(s) X per O day K

steamed, broiled, or once a month (GO TO 0O week JE

baked NEXT FOOD) M3A 0 month H

o5 WA, 1 ", SR AEIR | How much each time? fKIZ%4 2 O Y4 cup#f

. HER (BT —8=W) O Y cup #F
O 1 cup #F
0 1% cup #f

Other seafood, such | 0 never, or less than time(s) X per O day K

as shrimp or crab once a month (GO TO 0O week J&

Hoeiphk, andfeg NEXT FOOD) M RA O month A

L "2, BRERAAE R | How much each time? fKIE %02 O Y cup#t

EIT—'Y) O Y% cup M

O 1 cup #F
O 1% cup #F

Sandwiches with O never, or less than time(s) X per O day X

ham, bacon, or once a month (GO TO 0O week J&

sausage NEXT FOOD) M kA 00 month A

L SAEUINEN "2, Bt AAEI I | How much each time? —XIZJLH 2 O %

A, &7 (EIF 8% Ol
O 1'%
mi

scrambled, or stir- O never, or less than time(s) X per O day X

fried once a month (GO TO 0O week J&

E, HE. PE. NEXT FOOD) MRA O month

Ve "2, Bt A AEI R | How much each time? —ME LA 2 O 1

(BT —8&) 02

0 3 (1 cup #F)
04
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These next foods are bread and dessert items.

(EIT 8%

T e AN

Steamed bun O never, or less than time(s) X per O day K

=D once a month (GO TO 0O week J&
NEXT FOOD) Mk~ O month H
"2, BiREAAEI— | How much each time? — K 1ZJLIA 2

ol
02
0 3 (1 cup #F)
O 4

Bread, including in

never, or less than

time(s) X per O day K

sandwiches or once a month (GO TO 0 week J&
hamburgers NEXT FOOD) M¥kA [0 month H
ﬁfﬂ] ; s =R "z, BREAAE R | How much each time? —IEJLA 2 O 1
FAP R (EIF—8Y) 02
O3
O 4
Bagel or English never, or less than time(s) X per O day K
muffin once a month (GO TO 00 week J&
i ) R e e NEXT FOOD) MK O month A
"z, Bk AAEI— | How much each time? —XIZJLR 2 O %
EIT—EY) mi
O 1%
O 2
Deep-fried wheat never, or less than time(s) X per O day K
dough stick once a month (GO TO 0O week J&
MBS NEXT FOOD) MR O month A
hZ, BBl How much each time? k%02 O 37 (7.5 cm)
EIT—8&M) 0 6” (15 cm)
0 97 (23 cm)
0 127 (30.5 cm)
Chinese sweet never, or less than time(s) X per O day K
pastry, such as bean once a month (GO TO 0 week J&
paste cake or buns NEXT FOOD) M A4~ 0 month A
Ehﬁﬁﬁ,ﬁ, s "z, B A | How much each time? —KIZJLA? O %
@EE NI (T &%) 01
O 1%
O 2
Ice cream never, or less than time(s) X per Oday X
VRIEHE once a month (GO TO COweek J&
NEXT FOOD) M ¥R CJmonth H
"z, SiREH Bl | How many scoops each time? ol
(EIT—8&M) FFIRIZJLER 2 O 2
a3
O 4
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These next foods are snacks. For questions about how much you eat, please look at PICTURE A.
THeXTER "HBEEESELRA
Salty snacks, such O never, or less than time(s) X per O day X
as potato chips, rice once a month (GO TO 00 week
crackers, or popcorn NEXT FOOD) M kA 00 month A
EE%",‘E\‘D; ﬁ[l%)f "z, B AARE R | How much each time? AKIZ% 2 O Vi cuphh
N **ﬁﬁﬁii L??EZJ(%* (?U‘Fgf.@%) O % cup S
(= O 1 cup #F
O 1% cup #F

Peanuts or other never, or less than time(s) X per O day X

nuts or seeds once a month (GO TO 0O week JE

MBS B R & NEXT FOOD) M3~ O] month H

iy "z, B AT | How much each time? £5K1E%4> 2 O Vi cuphh

(EIT—&Y) O % cup

O 1 cup A
O 1% cup #F

169




N Lo BUGAARE T Page 1 of 2

TR REARERE RS (G52

&1 1D AR H

R AT U 2

LB E GMAE SRR . OF & QA [HE OUNSIPE
2. HIRGWMIE R BEIE R I, OFE QA [HE OUNSIPE

3. WwTHaSmEENE. OFRE  QAHE  OANE

l
it

4. AXEWEFREYE. OFE QA [F OUNIPE]

5. BBUSAVIE R B EE TR . OFE QA FE OUNIE

6. B LA LS Wrd B A e . O QA FE ORI

7. HEXEINEAE REAMENIZ . OFE QA FE OUNIE

D

8. UL YA mD IR BT R AE IHL & . ORI QA [F = O A HIIE

=

9. Mo BAFH RGAMENNLZ . OFE QA [F O A HIIE

10. 2828 )5 Wi FIMECR 2 i D B A3 B A E Pl = . OFE QA [HE O A HIIE
11 FEER T 218 S A E REENL . OFE QA [HE OUNSIPE

12 AT E RGAE LS. OFE QA [F O A HIIE

13. AL H GAME . OFE QA [F O A HIIE

14. JARE T RESAF B RBAME . QA QA FE OUNIE

15. B LW IES 2 b AT H FURAME ML 2 . OFE QA FE OUNIE

16. K2 o AR B EZ I NV B A2 R85 OFE QA [ O A HIIE

17. B BRgRAAE RS o] ATB ¥, O [F] & QA [F O A HIIE

18. MBI AT RE B AV E R FH 1. OFE QA [HE OUNSIPE

170



N Lo BUGAARE T Page 2 of 2

19. WERFAT T8 BURAME, FAVBEN LGSR . OFK QA OUNIE

20. MARFAT 1B HEANE, HAREES) 1. OFE QA FE OUNIbE

21 WERIAT T B RRAAE, X% OFE QA A O A HIIE

22. MARPAT 1B RGHNE, BMARMKS T . OFE QA [FE O A HIE

23, WAHERE B S R, OFE QA [FE O A HIIE

24, W ML Ak T B BCA RE XK = &Y. OFE QA [HE O A HIIE

25. AFHE T RS Y. OFE QA [F O A HIIE

26. MAEX L BYINHRIE. OFK QA [F O A HIIE

27. MAIFE AA B = & EIRiE. OFE QA FE OUNIE

28. FESE AT, OFE OENEs O HIE

a

29. A R E KL RN . OFA QA FE OUNIE

30. WHEMN B S ER TP G M S E. OFE QA [F O A HIIE

31, REEW L EY) S EE. OFE OZNED=S OANGIE

32. R HEAS B A IFAAE. OFRE QA [HE OUNSIPE

33. FATE U ILEF S IER BYIRIG IR SN E. OFE QA [HE O A HIIE

34. WHELHIZ G FENEY. OFHE QA [F O A HIIE

35. T ML M E A £ — A B eI S I AT AT N IR A .
———RHNREANEEIE L E 20 m SR b
——REFEEZ TR, HIEA TR,
—— W HAT LSS E IR A R dh .

— R T H 2B R
——HRAE TR I T
——— HArRIEEZ I =i R b .

171



46 N33 L TR A i TS Page 1 of 8

WP RGIERERE (ZHEE)

110 1D AR H

ERE LR AN ?
1 REENEREERTRIIAEMNSSE. OFK QA FE OUNIE

2. WHNEWLERYIEEE. OFRE QA FE OUN I

3. BHESRMIFAME. OFE QA [F O A HIIE

4. PREMTIEFESE ' YRE MBS A E. OFRK QA [F O A HIIE

5. WRELAHIZEWFEENEY. OHE QA [HE O A HIIE

6. T8 M BN IE A R AN R EERR I I 2 AT AT IR
———WHNREATINEH ST E T2 &dh .
— UG FEL B R, HAREAN T K.
—— R H AL & EBA L e S B Ao
—— R H ZIE TR
— AT B2 R b
——— HATRIEE 212 85 8 b

172



6 NIE LB TS RE TR Page 2 of 8

Osteoporosis Prevention for Chinese Women £ \ 1022 5 B AAJE THEY
Food Frequency Questionnaire (X &[4

Thank you for agreeing to answer these questions. These questions are about different foods you eat. Please
think about how often you've eaten these foods over the last month, and also how much you usually eat
when you eat it. Try to include every time you eat the food, whether you made it at home, bought it from a
restaurant, or had it as leftovers. Although the answers may be hard to remember, please do the best you
can.

2RI 2 X e B, ()l 32 B RAR TR R &4, B8 — NIRIER K09 — H Hiz e & ik
B, BEREM— T RIEFCARIEIMEETELA R, BAREILERARME, (B &R,

For example, if you drink 2 cups of coffee a day, and your cup is 8 o0z size, this is what you would fill in:

begn, AREERIE T 2ARE, MR- RN oz, 1HTELL T T AIHE

EXAMPLE #ij-f-:
Coftee QO never, or less than 2 glass(es) B~ per
R once a month (GO

TO NEXT FOOD)

MARAME, SR | what size cup or glass? FR-1-HI K/ 0o
RE—% (B F— o o
1=%7) O 12 oz
O 16
Or if you eat rice once every day and have 1'% bowls each time, this is what you would fill in:
IRARFERIZKTR, —IRWC1%RE, 15T%LL T = UE S
EXAMPLE/]¥-:
Rice O never, or less than < \_i_ﬁe(s) X per day X
R once a month (GO O week /&
TO NEXT FOOD)
WA, o5 month
ARSI (FF How much each time?
&) (=34 20 e O 1cup#f (1 bowl)
X 1% cup
O 2 cups/Hh

You can use the PICTURES to help you think about how much you eat. Choose the one that’s closest to the
amount that you usually eat. /R F] A Z T ERIE Fr, 2o s,

Please remember that your participation is voluntary, and all the information that you provide will be kept
confidential. If there is any question that you do not want to answer, you may skip it and go on to the next

question. THICE, FRAUZIZ RIS, FrARTTRHB MR, ARA R AR, Bid =3
1728
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Picture A (B 5 A)

2 tablespoons K] Ya cup = 4 tablespoons X*~]

Y2 cup #+= 2 bowl i

1cup# =1 bowl B =50g (— M)
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How often do you drink the following beverages?
IR RS 2251 T Ak 2

Milk, as a beverage O never, or less than _ glass(es) A~ per O day K
SR T once a month (GO O week J&
TO NEXT FOOD) M 00 month A
KA, HedH A What size cup or glass? M FHIK/N O 60z
B—& BT —-BY O 8oz
) O 12 oz
O 160z
The following foods are cereals and dairy products. How often do you eat the following?
AR RN .
Cold breakfast O never, or less than _ time(s) X per O day X
cereals with milk once a month (GO TO 0O week J&
mINBREER N NEXT FOOD) M KA 00 month A
A4y "2, difg B | How much each time? FHAIZZ /2 O Y cup #F
(EIT—8Y) (see PICTURE A 2FEE FA) O % cup #f
O 1 cup #&
O 1% cup #F
Pancakes or waffles | [0 never, or less than _ time(s) X per O day K
R R BT once a month (GO TO O week J&
NEXT FOOD) MK O month
"2, iR AAEI | How much each time? — kLA ? O 1
(BT —8%) O 2
a3
04
Yogurt O never, or less than __ container(s) & per OO0 day K
ety once a month (GO TO O week J&
NEXT FOOD) M KA 0 month A
"2, BeREAAEI K | What size container? £ THIK/N O 6 0z
(EIT—&Y) O 8 oz (1 cup#f)
Cheese, inslicesor | 0 never, or less than _ time(s) ¥k per O day X
wedges, including once a month (GO TO O week J&
on sandwiches NEXT FOOD) MK 0 month A
EE], FLES, TR "z, BifEAAEI— | How much each time? — K JLA? O 1
soRbk, Ak | @ oam) g 2
£ =Ry O3
04
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The next foods are vegetables, including fresh, frozen, canned, or stir-fried, eaten at home, outside, or as

leftovers. For the questions about how much you eat each time, please look at PICTURE A.

THIBEE, CEHTERY, TR, RELERY, RUDE, FEERY. SRSRRETR AR,

(ZHEEIEZEE T A)

Broccoli or Chinese | [0 never, or less than _ time(s) X per O day X
broccoli once a month (GO TO 0O week JE
AL, A NEXT FOOD) MR 00 month A
"z, BUREAAEI I | How much each time? BIKEZ4 2 O Y cup
(BT —8%) O % cup #f
O 1 cup #&
0 1% cup #F
Cabbage or Napa O never, or less than _ time(s) ¥k per O day X
cabbage once a month (GO TO 0O week J&
LIPS PN EP S NEXT FOOD) M KA O month A
"2, BEA AE K | How much each time? fKIE %02 O Y cup
(B T8 O Y% cup #F
O 1 cup #F
O 1% cup #f
Dark green, leafy O never, or less than _ time(s) X per O day X
vegetables, such as once a month (GO TO 0O week J&
bok choy, spinach, NEXT FOOD) Mk 00 month A
2r muStiEd greens . "2, difg B | How much each time? k2% 2 O Y% cup #f
?ﬁ%ﬁ A3 G F—8) O % cup &
. HEEREIR O 1 cup #f
O 1% cup #f
Beans or peas, such | [0 never, or less than _ time(s) &k per O day X
as green beans, once a month (GO TO 0O week J&
SNOw peas, or green NEXT FOOD) M kA 00 month A
peas "2, iR AAEI | How much each time? k%20 2 O Y cup #F
TR, Angg EIT—2&8) O % cup ¥
2. BH, 59
> > O 1 cup #F
O 1% cup #F
Tofu, including soft, | OO never, or less than _ time(s) Ik per O day X
dried, and fried once a month (GO TO 0O week JE
SIS, AR NEXT FOOD) M KA 0 month A
. BEE. GET "z, SifEHAREI— | How much each time? HKIE%/ 2 O Y cup
N NEN (BT —8&w) O % cup #F
O 1 cup #&
0 1% cup #F
Taro O never, or less than _ time(s) Rk per O day K
BN once a month (GO TO 0 week J&
NEXT FOOD) Mk~ O month H
"2, BEA AE R | How much each time? fKIZ%/0 2 O <V cup #F
(EIT &%) O Ycup #
O 1 cup #F
O 1cup#F
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much you eat each time, please look at PICTURE A.

THRXS, W, f, REREFSEN. B ERFA

These next foods are meat, poultry, and fish, eaten at home or from a restaurant. For the questions about how

Fish, including O never, or less than _ time(s) K per O day K

steamed, broiled, or once a month (GO TO 0O week J&

baked NEXT FOOD) Mk~ O month H

LRk e DN "z, Bt HAEl R How much each time? f:k/Z2/0 2 O Yacup A

1. HEAY EIT—8EM) 00 % cup #F
0 1 cup #F
O 1% cup M

Other seafood, such | 0 never, or less than _ time(s) &k per O day X

as shrimp or crab once a month (GO TO O week J&

HEMER, AR NEXT FOOD) MRA O month

e B "z, B AAE I | How much each time? fKIZZ/0 2 O Y cup F

EIT—EW) O Y cup

0 1 cup #F
O 1% cup #

Sandwiches with O never, or less than _ time(s) X per O day X

ham, bacon, or once a month (GO TO 0 week J&

siusagf ‘ NEXT FOOD) M A O month H

— IR KR, "z, B AREI— | How much each time? —/RXIZ LR 2 O %

SN 7 (EIT—R&Y) Ol
O 1%
a2

scrambled, or stir- O never, or less than _ time(s) K per O day K

fried once a month (GO TO O week &

E, HE. W&, NEXT FOOD) M KA O month f

VR "2, iR A AEI | How much each time? —VKIZJLH 2 O 1

EIT—EY) 02

0 3 (1cup #)
04
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These next foods are bread and dessert items.

T TR A
Steamed bun O never, or less than time(s) X per O day X
=D once a month (GO TO 0O week JE
NEXT FOOD) MK O month A
"2, BeREAAEI | How much each time? — K%L 2 O 1
(BT &%) 02
031 cup
O 4
Bread, including in never, or less than time(s) X per O day X
sandwiches or once a month (GO TO 0O week JE
hamburgers NEXT FOOD) M¥KA O month H
) i =E "z, A AEI | How much each time? —XZJLA? O 1
FR (EIT &) O 2
O3
04
Bagel or English never, or less than time(s) X per O day X
muffin once a month (GO TO 0O week J&
T o P i e AR B NEXT FOOD) M kR 00 month A
"z, Bk AAEI | How much each time? —XIZJLH 2 O %
(BT —8&) Ol
O 1%
O 2
Deep-fried wheat never, or less than time(s) X per O day X
dough stick once a month (GO TO 0O week J&
HES NEXT FOOD) M3~ O] month H
"z, BefEAEII | How much each time? ARKIZ547 O 37 (7.5 cm)
EIT—EM) 0 6”7 (15 cm)
O 9”7 (23 cm)
0 127 (30.5 cm)
Chinese sweet never, or less than time(s) X per O day X
pastry, such as bean once a month (GO TO 0O week JE
paste cake or buns NEXT FOOD) MK O month A
AR, g "z, A AEI— | How much each time? —RIZJLA? O %
S (BT —fe1) O
O 1%
O 2
Ice cream never, or less than time(s) X per Oday X
TR once a month (GO TO Cweek J&
NEXT FOOD) MK Cmonth H
Wz, BUREAAEIIR | How many scoops each time? Ol
EIT &) RURIZ L2 O 2
a3
4
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These next foods are snacks. For questions about how much you eat, please look at PICTURE A.

Salty snacks, such O never, or less than time(s) X per O day X

as potato chips, rice once a month (GO TO 0O week JE

crackers, or popcorn NEXT FOOD) M A~ 00 month A

E}ZEH,%:':E\C'L\;\ ﬁ[l%)f "z, B HAEI | How much each time? fKIZ %/ 2 O Vi cup #

;Eﬂr*ﬁz@ii BEIF S (BT —A&W) O % cup #F

1 O 1 cup A
O 1% cup #F

Peanuts or other never, or less than time(s) X per O day K

nuts or seeds once a month (GO TO 0O week J&

B EERE & NEXT FOOD) MEAR 00 month H

- "z, BUREAAEI | How much each time? BKIE%A 2 O Vi cup #f

(BT —8=W) O Y cup #F

O 1 cup #
O 1%cup #F
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Osteoporosis Intervention Questionnaire (Day 1)

YourStudyID ~~ Date

1. Age years

2. Weight Ib

3. Did you lose height in the last 5 years? ® Yes @ No
4. When was your last general health check-up?

10.

11.

12.

13.

14.

15.

16.

17.

1) I never had a general health check-up
2) Within the last 12 months
3) More than 1 year ago

4) More than 3 year ago

I am currently taking vitamins or calcium supplement. ® Yes @ No
Do you smoke? ® Yes @ No

Do you use hormone replacement therapy? ® Yes @ No

Did your doctor tell you that you have osteoporosis? ® Yes @ No
Do you have any family members with osteoporosis? ® Yes @ No

if Yes, what is your relationship with she/he (e.g., mother, aunt, grandmother, etc.)
Did you have your bone mineral density measured before? ® Yes @ No

Are you currently taking any medications to treat osteoporosis? ® Yes @ No

Bone cancer can be caused by osteoporosis. DAgree @Disagree ®Don't know

Bone fractures can be caused by osteoporosis. DAgree @Disagree ®Don't know

Sardine is rich in calcium. ®Agree ®@Disagree ®Don't know

Bachoy is rich in calcium. @Agree @Disagree ®Don't know

Osteoporosis is caused by a virus. DAgree @Disagree @Don't know

Osteoporosis can be diagnosed by a bone mineral density test. DAgree @Disagree @Don't know
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Being overweight will increase my chance of getting osteoporosis. DAgree @Disagree ®Don't

know

Getting enough Vitamin D will decrease my chance of getting osteoporosis. DAgree  @Disagree
®Don't know

Eating red meat will decrease my chance of getting osteoporosis. DAgree @Disagree @Don't know

Taking estrogen after menopause will decrease my chance of getting osteoporosis. DAgree  @Disagree

®Don't know

Wearing properly fitted shoes will decrease my chance of getting osteoporosis. DAgree  @Disagree
®Don't know

Walking will decrease my chance of getting osteoporosis. DAgree @Disagree @Don't know

I am concerned that I may get osteoporosis. DAgree @Disagree @Don't know

It is very likely that I will get osteoporosis. DAgree @Disagree  ®Don't know

Consuming an adequate amount of calcium will reduce my chance of getting osteoporosis. DAgree

@Disagree  ®Don't know

Most people who are important to me think that I should consume adequate calcium. DAgree
@Disagree ®Don't know

Osteoporosis can be prevented. DAgree @Disagree  ®Don't know

It scares me to think that I may get osteoporosis. DAgree @Disagree 3Don't know

My whole life will change if I get osteoporosis. DAgree @Disagree ®Don't know

I won’t be able to walk around if T get osteoporosis. DAgree @Disagree Don't know

I will loss height if I get osteoporosis. DAgree @Disagree ®Don't know

I won’t be able to do house work if I get osteoporosis. DAgree @Disagree ®Don't know

I don’t know which food items are high in calcium. DAgree @Disagree ®Don't know

My neighborhood grocery stores do not carried calcium-rich food items that I like. @Agree @Disagree

®Don't know

I don’t know how to cook calcium-rich food items. DAgree ®@Disagree ®Don't know

I don’t like the taste of calcium-rich food items. ®DAgree @Disagree ®Don't know

My family members don’t like the taste of calcium-rich food. DAgree @Disagree Don't know

Calcium-rich food items cost too much. DAgree @Disagree ®Don't know
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40. Calcium-rich food items contain too much fat. ®Agree @Disagree ®Don't know

41. 1 can find calcium contents by reading food labels. ®DAgree @Disagree ~ @Don't know
42. 1know which food items are high in calcium content. ®Agree @Disagree ~ @Don't know
43. Consuming calcium-rich food is not difficult. ®Agree =~ @Disagree =~ @Don't know

44. T1know how to select appropriate food to increase my calcium intake. @Agree ®@Disagree ®Don't

know

45. 1 can eat calcium-rich food on a regular basis. DAgree @Disagree ~ ®Don't know

46. Please select ONLY ONE statement that best describes your current behavior.
——1I have never seriously thought about consuming more calcium-rich food items.

——1I have thought about consuming more calcium-rich food items but decided against it.

I am thinking about trying to consume more calcium-rich food items.
——1I will consume more calcium-rich food items in next month.

——1I will more calcium-rich food items in next week.

I am currently doing things to consuming more calcium-rich food items.

47. How many years have you lived in the U.S.? years
48. What is your current marital status?
___D)Married _ 2)Nevermarried __ 3) Divorced/Separated _ 4) Widower
49. What is the highest grade of school you completed? (Check one below)
____ 1) No education or elementary school
____2) Below high school graduate
___ 3)High school
____4) University (or college or some college, or associate degree)

5) Graduate and above

50. Which of the following describes you currently?
1) Employed
2) Unemployed

3) Retired
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4) Homemaker

5) Student

51. What is your annual household income?
1) Less than $10,000
__2)$10,000-$20,000
__3)$20,000-$30,000

4) $30,000-$40,000

5) Above $40,000
52. Do you currently have health insurance? ® Yes @ No
53. How well do you think you speak English?

1) not at all 2) not well 3) well 4) very well
54. Do you often use the Internet for sources of information? ® Yes
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Osteoporosis Prevention for Chinese Women % A 10 22 & i B A i RS
Food Frequency Questionnaire (X &[4

Thank you for agreeing to answer these questions. These questions are about different foods you eat. Please
think about how often you've eaten these foods over the last month, and also how much you usually eat
when you eat it. Try to include every time you eat the food, whether you made it at home, bought it from a
restaurant, or had it as leftovers. Although the answers may be hard to remember, please do the best you
can.

Z R IE] Z X L B, [A) 3 ERARPTZ AR R &Y, B8 — MRED £8— A iz it gk
B, BRER - TRAERCERAImEELLER IR, BREIZERAIRME, (LIFRERIZ,

For example, if you drink 2 cups of coffee a day, and your cup is 8 oz size, this is what you would fill in:
bedn, JRECKNE T2RM0EE, AT RS oz, 1KLL T AAE
EXAMPLE i 1-:

Coftee O never, or less than 2 glasp(es) 5 per
e once a month (GO

TO NEXT FOOD)

MRANg, BifEH ~ T
Al (H T What size cup or glass? A1~ K7 = 0ag
T O 12 oz

O 16

Or if you eat rice once every day and have 1'% bowls each time, this is what you would fill in:
INFARRERIZKIR, —IRIZ1%HE, R GRS
EXAMPLE]¥-:

Rice O never, or less than i y

R once a month (GO <£1_ﬁe (5) % per
TO NEXT FOOD)

MEAZ, B A
AF—k (FITF—
1=%7)

day K
0 week J&
month

How much each time?
FRIRNZ /) 2

You can use the PICTURES to help you think about how much you eat. Choose the one that’s closest to the
amount that you usually eat. R FLASZ AR Fr, et is,

Please remember that your participation is voluntary, and all the information that you provide will be kept
confidential. If there is any question that you do not want to answer, you may skip it and go on to the next

question. THICE, RAVZIZRBIEH), FrARTTRHB QR , ARA R AR, Bid =3
R 1F=
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Picture A (B A)

2 tablespoons K/J Ya cup = 4 tablespoons X*)

2 cup #r= 2 bowl i

1 cup #f =1 bowl %i =50 g (— W)
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How often do you drink the following beverages?
IR AT 22 50 T AR 2
Milk, as a beverage O never, or less than _ glass(es) /8 per O day K
SR G once a month (GO O week J&
TO NEXT FOOD) M [0 month A
KAy, BifEA AR What size cup or glass? M F-HIK/N O 60z
Bk EIT-BY O 8oz
) O 12 oz
O 160z
The following foods are cereals and dairy products. How often do you eat the following?
A R RN EL ] Ao
Cold breakfast O never, or less than _ time(s) &k per O day X
cereals with milk once a month (GO TO 0O week JE
MBI RER R NEXT FOOD) Mk~ O month H
JNA=TY "Z, SRR AEI | How much each time? 41K/ 2 O Y cuphF
(BT &%) (see PICTURE A ZFE FrA) 00 % cup #F
O 1 cup #&

O 1% cup #

Pancakes or waffles | O

never, or less than

time(s) {X per [0 day K

FEE R Rl !

Rl B Lot once a month (GO TO O week J#]
NEXT FOOD) M kA O month A
"2, Bk AAEI | How much each time? — k%)L ? O 1
EIT—8EY) o2
O3
0 4
Yogurt O never, or less than _ container(s) & per O day X
Y once a month (GO TO O week J#
NEXT FOOD) M kA O month H
"2, BiREAAEI K | What size container? £ THIK/N O 60z
EIT—&) O 8 oz (1 cup#f)
Cheese, in slices or | 0 never, or less than _ time(s) X per O day X
wedges, including once a month (GO TO 0O week J&
on sandwiches NEXT FOOD) M kA O month H
Eﬁ, B, AR Wz, BifEHARBI—K How much each time? —{X"zJLF ?
gk, wEk (BT —8=W)

oood
AW —
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(ZHEEIEZEE T A)

The next foods are vegetables, including fresh, frozen, canned, or stir-fried, eaten at home, outside, or as
leftovers. For the questions about how much you eat each time, please look at PICTURE A.
THIEE, SEEHERY, MmURR. WEER, FUOR). FEM. A SLAOEFEIGR ),

Broccoli or Chinese | [0 never, or less than time(s) X per O day X
broccoli once a month (GO TO 0O week J&
=& A NI NEXT FOOD) M kA O month H
"z, BUREAAEI I | How much each time? BKE%4 2 O Y cuptf
EI'F—8&Y) O % cup #
O 1 cup #
0 1% cup #F
Cabbage or Napa O never, or less than time(s) X per O day K
cabbage once a month (GO TO 0O week J&
EER N E P NEXT FOOD) M4 O month A
"2, BRERAAE R | How much each time? fKIE %42 O Y cup#t
EIT—'Y) O Y cup #
O 1 cup #F
O 1% cup #f
Dark green, leafy O never, or less than time(s) X per O day X
vegetables, such as once a month (GO TO 0O week J&
bok choy, spinach, NEXT FOOD) M R4 00 month A
% ;iuStgd g;]eéls o "z, B AAREI | How much each time? fKIZ /0 2 O Y cupht
i Eig?}t# - (FIT—84) O % cup #f
N AREKNTTAR D 1 Cup 1%:
0O 1% cup #F
Beans or peas, such [ 0 never, or less than time(s) X per O day X
as green beans, once a month (GO TO 0O week JE
Snow peas, or green NEXT FOOD) M kA O month H
peas "2, BiREAAEI | How much each time? /K120 2 O Y cuphf
Y, ik EI T ¥)
S O % cup #F
2, B KEFX
O 1 cup #&
O 1% cup #F
Tofu, including soft, | O never, or less than time(s) X per O day K
dried, and fried once a month (GO TO 0O week J&
G, ARG NEXT FOOD) M3k~ 0 month H
N @%Fﬁ?\ SIET iz, BifEHAREl—k How much each time? £:R/Z2/0 2 O Y4 cuphh
O 1 cup #F
0 1% cup #F
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Taro

O never, or less than

once a month (GO TO
NEXT FOOD) M &4
Iz, BifE A AREI—R
(BT —8&w)

_ time(s) R per O day X

O week Ji

[0 month H
How much each time? kW% 2

O <% cupﬂ
O Y cup #F
O 1 cup #&

O 1cup #

These next foods are meat, poultry, and fish, eaten at home or from a restaurant. For the questions about how
much you eat each time, please look at PICTURE A.

THEY, W, B, ReEEZREE, ESERFA

Fish, including O never, or less than time(s) X per O day K

steamed, broiled, or once a month (GO TO 0O week J&

baked NEXT FOOD) MR O month A

R (P N "2, A AE K | How much each time? £k %70 2 O Y cuphf

EONPEiS:D) EIT—&) 00 Y cup #F
O 1 cup #f
0 1% cup #F

Other seafood, such never, or less than time(s) X per O day K

as shrimp or crab once a month (GO TO 0O week J&

Hemnk, anihek NEXT FOOD) MkA O month H

LS "z, 8 A2 | How much each time? FIRWZZ/0 2 O Yacuphh

EI'F—8&W) 0 Y cup #F

O 1 cup #f
00 1% cup #F

Sandwiches with never, or less than time(s) 7K per O day K

ham, bacon, or once a month (GO TO 0 week J&

sausage NEXT FOOD) M¥KA 0 month A

SR PN R "2, SR AE W | How much each time? —RIZJLR? O %

BN, &g EIT—8EM) Ol
O 1'%
O 2

scrambled, or stir- never, or less than time(s) X per O day K

fried once a month (GO TO 0 week J&

B, AE, DE, NEXT FOOD) M ARA O month f3

Ve "2, BEH AR | How much each time? —kIZJ LR 2 O 1

(BT —8=w) 02

O 3 (1 cup #5)
O 4
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These next foods are bread and dessert items.

(EIT 8%

I A RN A

Steamed bun O never, or less than _ time(s) X per O day X

=D once a month (GO TO 0O week JE
NEXT FOOD) M kA O month A
"2, Bk AAEI | How much each time? — &1 JLIL 2

a
a
a
|

1
2
3(1cup #F)
4

Bread, including in

never, or less than

time(s) 7K per O day K

sandwiches or once a month (GO TO 0O week J&
hamburgers NEXT FOOD) M KA 00 month A
i ; oL = "2, A AR | How much each time? —IE LA ? O 1
IR (BT —8&) O 2
O3
O 4
Bagel or English never, or less than time(s) X per O day X
muffin once a month (GO TO 0O week J&
T e [ e e AL NEXT FOOD) M 3kA~ 00 month A
"2, A AE K | How much each time? — XIS /LR 2 O %
EIT—&%) Ol
O 1%
O 2
Deep-fried wheat never, or less than time(s) X per O day K
dough stick once a month (GO TO 0O week J&
GBS NEXT FOOD) M KA O month A
"z, BUREAAEI | How much each time? K5 %/02 O 37 (7.5 cm)
EIT—EM) 0 6” (15 cm)
O 97 (23 cm)
0 127 (30.5 cm)
Chinese sweet never, or less than time(s) X per O day X
pastry, such as bean once a month (GO TO 0O week J&
paste cake or buns NEXT FOOD) Mk~ 00 month A
PGP, g "z, i A AEI— | How much each time? —RIZJLA? O %
g A (@ T —fe) O
O 1%
O 2
Ice cream never, or less than time(s) X per Oday K
TR once a month (GO TO Cweek J&
NEXT FOOD) M kA Omonth H
Wz, BiEHAE R | How many scoops each time? o1
(EIT—8=Y) FRKRIZ LA 2 O 2
a3
O 4
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These next foods are snacks. For questions about how much you eat, please look at PICTURE A.

THEXATRR, "HEETFZELRA

Salty snacks, such

O never, or less than

time(s) X per O day X

as potato chips, rice once a month (GO TO 0O week J&

crackers, or popcorn NEXT FOOD) M kA O month H

}32%;'5\'[); ﬁ”%ﬂ: iz, 8 HAREI—K | How much each time? FIRWZZ/0 2 O Yacupth

. KB K EIT—EWY) O Y cup #F

1t O 1 cup #f
O 1% cup #F

Peanuts or other never, or less than _ time(s) K per O day K

nuts or seeds once a month (GO TO O week J&

A B e S NEXT FOOD) M kA 0 month H

b+ Wz, Bt H ARE—IR How much each time? F-RWZ22%/0? O Y cupth

EIT—'W) O Y cup #F

O 1cup #F
O 1% cup #F
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Osteoporosis Intervention Questionnaire (Post-Intervention)

Your Study ID Date

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bone cancer can be caused by osteoporosis. DAgree @Disagree 3Don't know

Bone fractures can be caused by osteoporosis. DAgree @Disagree ®Don't know

Sardine is rich in calcium. ®DAgree ®@Disagree ®Don't know

Bachoy is rich in calcium. @Agree @Disagree ®Don't know

Osteoporosis is caused by a virus. DAgree @Disagree @Don't know

Osteoporosis can be diagnosed by a bone mineral density test. DAgree @Disagree @Don't know

Being overweight will increase my chance of getting osteoporosis. DAgree @Disagree @Don't

know

Getting enough Vitamin D will decrease my chance of getting osteoporosis. DAgree @Disagree

®Don't know

Eating red meat will decrease my chance of getting osteoporosis. DAgree @Disagree 3Don't know

Taking estrogen after menopause will decrease my chance of getting osteoporosis. DAgree  @Disagree

®Don't know

Wearing properly fitted shoes will decrease my chance of getting osteoporosis. DAgree @Disagree

®Don't know

Walking will decrease my chance of getting osteoporosis. DAgree @Disagree ®Don't know

I am concerned that I may get osteoporosis. DAgree @Disagree ®Don't know

It is very likely that I will get osteoporosis. D Agree @Disagree ®Don't know

Consuming an adequate amount of calcium will reduce my chance of getting osteoporosis. DAgree

@Disagree  ®Don't know

Most people who are important to me think that I should consume adequate calcium. DAgree

@Disagree  ®Don't know

Osteoporosis can be prevented. DAgree @Disagree  ®Don't know

It scares me to think that I may get osteoporosis. DAgree @Disagree ®Don't know

My whole life will change if I get osteoporosis. DAgree @Disagree ®Don't know

I won’t be able to walk around if T get osteoporosis. DAgree @Disagree  ®Don't know
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21. Twill loss height if T get osteoporosis. DAgree @Disagree  ®Don't know

22. Twon’t be able to do house work if I get osteoporosis. DAgree @Disagree  Don't know

23. Tdon’t know which food items are high in calcium. DAgree @Disagree ®Don't know

24. My neighborhood grocery stores do not carried calcium-rich food items that I like. @Agree @Disagree
®Don't know

25. Idon’t know how to cook calcium-rich food items. ®DAgree ®@Disagree ®Don't know

26. Idon’t like the taste of calcium-rich food items. DAgree @Disagree  ®Don't know

27. My family members don’t like the taste of calcium-rich food. DAgree @Disagree ®Don't know

28. Calcium-rich food items cost too much. DAgree @Disagree ®Don't know

29. Calcium-rich food items contain too much fat. ®Agree ®@Disagree ®Don't know

30. I can find calcium contents by reading food labels. DAgree @Disagree ~ ®Don't know
31. Tknow which food items are high in calcium content. @Agree ®@Disagree =~ @Don't know
32. Consuming calcium-rich food is not difficult. ® Agree @Disagree =~ ®Don't know

33. 1know how to select appropriate food to increase my calcium intake. @Agree @Disagree ®Don't

know

34. 1can eat calcium-rich food on a regular basis. DAgree ®@Disagree ®Don't know

35. Please select ONLY ONE statement that best describes your current behavior.
——1I have never seriously thought about consuming more calcium-rich food items.

——1I have thought about consuming more calcium-rich food items but decided against it.

I am thinking about trying to consume more calcium-rich food items.
—1I will consume more calcium-rich food items in next month.

——1I will more calcium-rich food items in next week.

I am currently doing things to consuming more calcium-rich food items.
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Osteoporosis Intervention Questionnaire (Month 3 Follow-Up)

Your Study ID Date

1. Ican find calcium contents by reading food labels. DAgree @Disagree ~ ®Don't know
2. 1know which food items are high in calcium content. ®Agree @Disagree ~ @Don't know
3. Consuming calcium-rich food is not difficult. DAgree =~ @Disagree =~ ®Don't know

4. Tknow how to select appropriate food to increase my calcium intake. @Agree @Disagree ®Don't

know

5. I can eat calcium-rich food on a regular basis. DAgree @Disagree ~ @Don't know

6. Please select ONLY ONE statement that best describes your current behavior.
——1I have never seriously thought about consuming more calcium-rich food items.

—1I have thought about consuming more calcium-rich food items but decided against it.

I am thinking about trying to consume more calcium-rich food items.
——1 will consume more calcium-rich food items in next month.

——1I will more calcium-rich food items in next week.

I am currently doing things to consuming more calcium-rich food items.
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Osteoporosis Prevention for Chinese Women % A 10 22 & i B A i RS
Food Frequency Questionnaire (X &[4

Thank you for agreeing to answer these questions. These questions are about different foods you eat. Please
think about how often you've eaten these foods over the last month, and also how much you usually eat
when you eat it. Try to include every time you eat the food, whether you made it at home, bought it from a
restaurant, or had it as leftovers. Although the answers may be hard to remember, please do the best you
can.

Z R IE] Z X L B, [A) 3 ERARPTZ AR R &Y, B8 — MRED £8— A iz it gk
B, BRER - TRAERCERAImEELLER IR, BREIZERAIRME, (LIFRERIZ,

For example, if you drink 2 cups of coffee a day, and your cup is 8 oz size, this is what you would fill in:
bedn, JRECKNE T2RM0EE, AT RS oz, 1KLL T AAE
EXAMPLE i 1-:

Coftee O never, or less than 2 glasp(es) 5 per
e once a month (GO

TO NEXT FOOD)

MRANg, BifEH ~ T
Al (H T What size cup or glass? A1~ K7 = 0ag
T O 12 oz

O 16

Or if you eat rice once every day and have 1'% bowls each time, this is what you would fill in:
INFARRERIZKIR, —IRIZ1%HE, R GRS
EXAMPLE]¥-:

Rice O never, or less than i y

R once a month (GO <£1_ﬁe (5) % per
TO NEXT FOOD)

MEAZ, B A
AF—k (FITF—
1=%7)

day K
0 week J&
month

How much each time?
FRIRNZ /) 2

You can use the PICTURES to help you think about how much you eat. Choose the one that’s closest to the
amount that you usually eat. R FLASZ AR Fr, et is,

Please remember that your participation is voluntary, and all the information that you provide will be kept
confidential. If there is any question that you do not want to answer, you may skip it and go on to the next

question. THICE, RAVZIZRBIEH), FrARTTRHB QR , ARA R AR, Bid =3
R 1F=
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Picture A (B A)

2 tablespoons K/J Ya cup = 4 tablespoons X*)

2 cup #r= 2 bowl i

1 cup #f =1 bowl %i =50 g (— W)
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How often do you drink the following beverages?
IR AT 22 50 T AR 2
Milk, as a beverage O never, or less than _ glass(es) /8 per O day K
SR G once a month (GO O week J&
TO NEXT FOOD) M [0 month A
KAy, BifEA AR What size cup or glass? M F-HIK/N O 60z
Bk EIT-BY O 8oz
) O 12 oz
O 160z
The following foods are cereals and dairy products. How often do you eat the following?
A R RN EL ] Ao
Cold breakfast O never, or less than _ time(s) &k per O day X
cereals with milk once a month (GO TO 0O week JE
MBI RER R NEXT FOOD) Mk~ O month H
JNA=TY "Z, SRR AEI | How much each time? 41K/ 2 O Y cuphF
(BT &%) (see PICTURE A ZFE FrA) 00 % cup #F
O 1 cup #&

O 1% cup #

Pancakes or waffles | O

never, or less than

time(s) {X per [0 day K

FEE R Rl !

Rl B Lot once a month (GO TO O week J#]
NEXT FOOD) M kA O month A
"2, Bk AAEI | How much each time? — k%)L ? O 1
EIT—8EY) o2
O3
0 4
Yogurt O never, or less than _ container(s) & per O day X
Y once a month (GO TO O week J#
NEXT FOOD) M kA O month H
"2, BiREAAEI K | What size container? £ THIK/N O 60z
EIT—&) O 8 oz (1 cup#f)
Cheese, in slices or | 0 never, or less than _ time(s) X per O day X
wedges, including once a month (GO TO 0O week J&
on sandwiches NEXT FOOD) M kA O month H
Eﬁ, B, AR Wz, BifEHARBI—K How much each time? —{X"zJLF ?
gk, wEk (BT —8=W)

oood
AW —
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(ZHEEIEZEE T A)

The next foods are vegetables, including fresh, frozen, canned, or stir-fried, eaten at home, outside, or as
leftovers. For the questions about how much you eat each time, please look at PICTURE A.
THIEE, SEEHERY, MmURR. WEER, FUOR). FEM. A SLAOEFEIGR ),

Broccoli or Chinese | [0 never, or less than time(s) X per O day X
broccoli once a month (GO TO 0O week J&
=& A NI NEXT FOOD) M kA O month H
"z, BUREAAEI I | How much each time? BKE%4 2 O Y cuptf
EI'F—8&Y) O % cup #
O 1 cup #
0 1% cup #F
Cabbage or Napa O never, or less than time(s) X per O day K
cabbage once a month (GO TO 0O week J&
EER N E P NEXT FOOD) M4 O month A
"2, BRERAAE R | How much each time? fKIE %42 O Y cup#t
EIT—'Y) O Y cup #
O 1 cup #F
O 1% cup #f
Dark green, leafy O never, or less than time(s) X per O day X
vegetables, such as once a month (GO TO 0O week J&
bok choy, spinach, NEXT FOOD) M R4 00 month A
% ;iuStgd g;]eéls o "z, B AAREI | How much each time? fKIZ /0 2 O Y cupht
i Eig?}t# - (FIT—84) O % cup #f
N AREKNTTAR D 1 Cup 1%:
0O 1% cup #F
Beans or peas, such [ 0 never, or less than time(s) X per O day X
as green beans, once a month (GO TO 0O week JE
Snow peas, or green NEXT FOOD) M kA O month H
peas "2, BiREAAEI | How much each time? /K120 2 O Y cuphf
Y, ik EI T ¥)
S O % cup #F
2, B KEFX
O 1 cup #&
O 1% cup #F
Tofu, including soft, | O never, or less than time(s) X per O day K
dried, and fried once a month (GO TO 0O week J&
G, ARG NEXT FOOD) M3k~ 0 month H
N @%Fﬁ?\ SIET iz, BifEHAREl—k How much each time? £:R/Z2/0 2 O Y4 cuphh
O 1 cup #F
0 1% cup #F
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Taro

O never, or less than

once a month (GO TO
NEXT FOOD) M &4
Iz, BifE A AREI—R
(BT —8&w)

_ time(s) R per O day X

O week Ji

[0 month H
How much each time? kW% 2

O <% cupﬂ
O Y cup #F
O 1 cup #&
0 1% cup #F

These next foods are meat, poultry, and fish, eaten at home or from a restaurant. For the questions about how
much you eat each time, please look at PICTURE A.

THEY, W, B, ReEEZREE, ESERFA

Fish, including O never, or less than time(s) X per O day K

steamed, broiled, or once a month (GO TO 0O week J&

baked NEXT FOOD) MR O month A

R (P N "2, A AE K | How much each time? £k %70 2 O Y cuphf

EONPEiS:D) EIT—&) 00 Y cup #F
O 1 cup #f
0 1% cup #F

Other seafood, such never, or less than time(s) X per O day K

as shrimp or crab once a month (GO TO 0O week J&

%%Yﬁ%, ANk I\LEXTEPOD) }\}\iE'\K O month H

LS "z, 8 A2 | How much each time? FIRWZZ/0 2 O Yacuphh

EI'F—8&W) 0 Y cup #F

O 1 cup #f
00 1% cup #F

Sandwiches with never, or less than time(s) 7K per O day K

ham, bacon, or once a month (GO TO 0 week J&

sausage NEXT FOOD) M¥KA 0 month A

SR PN R "2, SR AE W | How much each time? —RIZJLR? O %

BN, &g EIT—8EM) Ol
O 1'%
O 2

scrambled, or stir- never, or less than time(s) X per O day K

fried once a month (GO TO 0 week J&

B, AE, DE, NEXT FOOD) M ARA O month f3

Ve "2, BEH AR | How much each time? —kIZJ LR 2 O 1

(BT —8=w) 02

O 3 (1 cup #5)
O 4
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These next foods are bread and dessert items.

(EIT 8%

I A RN A

Steamed bun O never, or less than _ time(s) X per O day X

=D once a month (GO TO 0O week JE
NEXT FOOD) M kA O month A
"2, Bk AAEI | How much each time? — &1 JLIL 2

a
a
a
|

1
2
3(1cup #F)
4

Bread, including in

never, or less than

time(s) 7K per O day K

sandwiches or once a month (GO TO 0O week J&
hamburgers NEXT FOOD) M KA 00 month A
e ; eliE =G Wz, BUREAAEIR | How much each time? —RIZJLA 2 O 1
IR (BT —8&) O 2
O3
O 4
Bagel or English never, or less than time(s) X per O day X
muffin once a month (GO TO 0O week J&
T o P e 5 AR T NEXT FOOD) M KA 00 month A
"2, A AE K | How much each time? — XIS /LR 2 O %
EIT—&%) Ol
Ol
O 2
Deep-fried wheat never, or less than time(s) X per O day K
dough stick once a month (GO TO 0O week J&
GBS NEXT FOOD) MK O month A
"z, BUREAAEI | How much each time? K5 %/02 O 37 (7.5 cm)
EIT—EM) 0 6” (15 cm)
O 97 (23 cm)
0 127 (30.5 cm)
Chinese sweet never, or less than time(s) X per O day X
pastry, such as bean once a month (GO TO 0O week J&
paste cake or buns NEXT FOOD) Mk~ 00 month A
PSUHEA, A "2, BH AR | How much each time? —RIZJLA? 0O %
@EEID) (BT —8&) 0l
Ol
O 2
Ice cream never, or less than time(s) X per Oday K
TR once a month (GO TO Cweek J&
NEXT FOOD) M kA Omonth H
Wz, BiEHAE R | How many scoops each time? o1
(BT —8=W) FRKRIZ LA 2 O 2
a3
O 4
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These next foods are snacks. For questions about how much you eat, please look at PICTURE A.

THEXATRR, "HEETFZELRA

Salty snacks, such

O never, or less than

time(s) X per O day X

as potato chips, rice once a month (GO TO 0O week J&

crackers, or popcorn NEXT FOOD) M kA O month H

}32%;'5\'[); ﬁ”%ﬂ: iz, 8 HAREI—K | How much each time? FIRWZZ/0 2 O Yacupth

. KB K EIT—EWY) O Y cup #F

1t O 1 cup #f
O 1% cup #F

Peanuts or other never, or less than _ time(s) K per O day K

nuts or seeds once a month (GO TO O week J&

A B e S NEXT FOOD) M kA 0 month H

b+ Wz, Bt H ARE—IR How much each time? F-RWZ22%/0? O Y cupth

EIT—'W) O Y cup #F

O 1cup #F
O 1% cup #F
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Office for Human Subjects Protections Student Faculty Conference Center
I I I EM PI E Institutional Review Board 3340 N Blroad Street - $uite 304
Medical Intervention Committees Al & A2 Philadelphia, Pennsylvania 19140

TY*® Social and Behavioral Committee B Phone:215.707.3390 Fax:215.707.8387
UNIVERS[ e-mail: irb@temple.edu

Pl:  MA, GRACE X Date: 01-Aug-2011
Committee: B BEHAVIORAL AND SOCIAL SCIENCES
Protocol Number: 13816

Project Title:  Osteoporosis Prevention in Chinese American Women - Knowledge, Self-Efficacy, and
Intention

The Temple Institutional Review Board acknowledges receipt of your memo dated July 27, 2011 requesting the following
amendments to the above referenced protocol:

1.The questionnaires regarding food intake have been modified.
2. Time point for collecting osteoporosis knowledge has been changed.

The modified consent forms in English and Chinese have been attached to this submission.

This amendment and associated documents have been reviewed and approved within the IRB Office for its intended
use.

Thank you for keeping the IRB informed of your research.
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K1 A A
FESRAE NIA 0B BRORAARE TR — RN, B BRARE & R )

RS 5#E:

R RS L 76 R o0 I BEREAT — TR FOR VA — AT HUH R A 2. AT R B AR | R 0 &
XA BUGANAE ORI, 3R i TR R A5 I R R/ A 2 B A B wh AR o SRR B S X AT 7,
TERAHOBIE S I — A>T PR sz il vl (20— N B T]). 08 2l BORAE T T RIT AR 2 BT AN )
SERMR AN A, /£ 3 JREVIN B 5@ RAE KR SSRERIA G . ARSI TR 7T R 52 12
PRIV, AT B AT 7 58 e W R Tt &l o

FITA B )B4 2 B DR A7 AL EBAAE T B . FRATRRIMSR 5 T8 1058 T A UM B AR T AL, 2 I3 TOURTT 4 58
EHTHRE, BTERASE. EABAEARMIN R BT 7. BIX B AA KR E R BET
T2 7R s Cgeid 3 HER AR A0 A R 2 B A B IF BRI E 2 53X 7t .

RN R 2 5%, ERELLT R
HCIERFUIRICHT NI T LA IS5 HIFY, e 7 LUBER K A (P2 A
S, B 215-707-3390, A FHEF: IRB@temple.edu, 26L{ i ifl )
Temple University
Temple Research Administration
Institutional Review Board Coordinator
Student Faculty Conference Center
3340 North Broad Street, Suite 304
Philadelphia, PA 19140

S BT I ™ 1% (R ETCHT T FE il e PERE T 1 19 7 22 5 A8 A P Y o P R
H KNI Z IRFGIFLE P (R BRTEDI A KA, IS, M, XL PR, &
IIERITEHI KAFFZ R ABIFIRE > FPERFR B LT H G #A1L, BLRBRF AT TR EL
B IZ I H R R R ICIH AT IEGTE . PRI TR 2K %o ol
HFNSHHELRLY L

FOUI »

hz ey b, VEMERAE B X

FAE, HIHEF G
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