
 5 

Chapter 2  Methods 

2.1  Study Design 

    This program was a pre-/post-test control group design of 

osteoporosis. Posters and flyers were posted on bulletin boards and 

mailed to residents in the community. Recruited participants were ages 40 

and above women. Eventually, the program recruited three groups, 

including Treatment I, Treatment II, and Control groups. Treatment I 

group and Control group had 34 women and 38 women, respectively, 

from the same county (Changzhi town in Pingdong). Treatment II group 

had 41 women from another city (Neihu region in Taipei). Treatment I 

and Treatment II groups completed pre-test questionnaires followed by 

the osteoporosis prevention program. After completion of the prevention 

program, they completed post-test questionnaires. On the other hand, 

participants in the Control group completed the pre-test questionnaires at 

the first meeting. Eight weeks later, they completed the post-test 

questionnaires. BMD was assessed in the three groups two times, once 

before the prevention program and once after twelve weeks. 

    This study consisted of Study 1 and Study 2. Study 1 researched the 

effect of the osteoporosis prevention program (Treatment I group versus 

Control group). Study 2 researched the effect of the osteoporosis 

prevention program between rural and urban sites (Treatment I group 

versus Treatment II group). 
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2.2  Program Development 

    Prior studies have identified constructs of Social Cognitive Theory 

(Piaseu, Belza & Mitchell, 2001; Piaseu, Schepp & Belza, 2002), Health 

Belief Model (Ali, 1996; Rubin & Cummings, 1992; Turner, Hunt, 

DiBrezzo & Jones, 2004; Tussing & Chapman-Novakofski, 2005) and 

Social Support Theory (Sallis, Grossman, Pinski, Patterson & Nader, 

1987) as significant in health prevention behavior regarding osteoporosis. 

These constructs were used to the develop osteoporosis prevention 

program content. The program content was mainly focused on 

consumption of calcium-rich foods and weight-bearing exercise. The 

course consisted of an eight-week program, meeting once a week for a 

two-hour period (Table 2). It offered various activities -- bone mass 

density (BMD) measurement, a high-calcium recipe contest, weight- 

bearing exercises, diet and exercise record keeping and personal 

testimonies -- to increase self-efficacy, to alter behavior for better 

self-care, and to promote the incorporation of these activities into the 

daily life schedule of participants. The prevention program developed and 

distributed osteoporosis passports and handbooks to supplement the 

course teaching materials.  
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Table 2. Course component for the eight-week osteoporosis prevention 
program 

Course Component 

1. Identifying osteoporosis, including general information, risk factors, 

potential consequences, prevention strategies. 

2. Introducing information on bone mass density, including measuring 

instruments, measuring positions, and measuring methods. 

3. Balancing the diet; sources of nutrients in prevention of osteoporosis, 

including calcium, vitamin D, vitamin K, isoflavone, sodium; 

benefits of exercise; correcting walking posture. 

4. Selecting calcium-rich foods for consumption; assessing the diet 

record and identifying advantages and disadvantages; medical 

treatment; weight-bearing exercises. 

5. Choosing calcium-rich foods to design high-calcium recipes; 

reviewing weight-bearing exercise. 

6. Avoiding falls, dealing with fractures, assisting with osteoporosis 

patients. 

7. High-calcium recipe contest, cooking breakfast and lunch. 

8. High-calcium recipe contest, cooking dinner and snacks. 

 

2.3  Measurement 

    Based on Han in “Association between Lifestyle and Hipbone 

Mineral Density in Women Participating in Health Checkups”, 

knowledge, health belief, self-efficacy, dietary calcium intake and 

weight-bearing exercise were assessed using a modification of the 

osteoporosis prevention behavior questionnaire. This questionnaire had 

satisfactory reliability coefficient – perceived susceptibility at 0.89; 

perceived severity at 0.75; perceived barriers at 0.89; perceived benefits 

at 0.97; and self-efficacy at 0.68 (Han, Chang & Chi, 2003). Heel BMD 

was assessed using a quantitative ultrasound bone densitometer 

(SUNLIGHT OMNISENSE 7000s).     
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    There were six subscales in the osteoporosis prevention behavior 

questionnaire. Knowledge subscale consisted of 15 items that measured 

knowledge of osteoporosis. Discrimination index was 0.32. Health belief 

subscale consisted of 49 items that measured health beliefs related to 

osteoporosis. It included four variables: perceived susceptibility, 

perceived severity, perceived barriers, and perceived benefits. Each item 

ranged from 1 (strongly disagree) to 10 (strongly agree). Reliability 

coefficients were 0.86, 0.90, 0.89, and 0.93, respectively. In construct 

validity, KMO of perceived susceptibility was 0.78 and one factor 

explained 70.43% variance; KMO of perceived severity was 0.83 and one 

factor explained 63.50% variance; KMO of perceived barriers was 0.80 

and one factor explained 29.01% variance; KMO of perceived benefits 

was 0.88 and one factor explained 63.50% variance. Health belief 

subscale had satisfactory construct validity. Self-efficacy subscale 

consisted of 7 items that measured confidence in performing health 

behaviors to prevent osteoporosis. It included calcium-rich food and 

supplement intake, exercise, and avoidance of smoking, alcohol, and 

beverages with caffeine. Each item ranged from 1 (not at all confident) to 

5 (very confident). Reliability coefficient was 0.71. In construct validity, 

KMO of self-efficacy was 0.67 and two factors, which were named 

preventive factor and protective factor, explained 61.83% variance. Social 

support subscale consisted of 11 items that measured degree of friends, 

family and medical staff help with osteoporosis. It included indicating 

about benefits, providing information, engaging together, giving praise, 

and encouraging calcium-rich food intake and exercise. Each item ranged 

from 1 (never) to 5 (always). Reliability coefficient was 0.93. In construct 
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validity, KMO of social support was 0.84 and two factors, which were 

named emotional factor and informational factor, explained 42.59% 

variance. Dietary calcium intake and weight-bearing exercise measured 

weekly consumption of calcium-rich foods and weekly amount of 

weight-bearing exercise. 

 

2.4  Statistical Analysis 

    Statistical analysis was accomplished using the Statistical Package 

for the Social Sciences 13.0 (SPSS 13.0). Utilizing paired t and ANCOVA, 

they compared the difference within and among groups. MANCOVA was 

applied total health belief scores, and total social support scores among 

groups. For ANCOVA, when the homogeneity of within regression 

coefficient was significantly different, Johnson-Neyman was used. 
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