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Ongoing study: 
“Dissemination of a Theory-Based Bone Health 

Program in Online Communities”

• To examine the impact of two social cognitive theory 
(SCT) based online bone health programs on the RE-
AIM dimensions among members (> 50 years) of two 
large online communities (SeniorNet; MyHealtheVet)



• To examine the initial impact of the SCT-based 
online bone health intervention on the 
participants setting health goals 
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Aim 



Background 
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Background: Bone Health 
• An estimated 10 million Americans age 50 and older are 

living with osteoporosis (8 million women).

• Approximately 50% of women and 25% of men over age 
50 will experience an osteoporosis-related fracture in 
their remaining lifetime (direct care costs, $12 to $19 
billion per year).
– For older adults, hip fractures are the most devastating type of

fracture (mortality rates, 18-33% at 12 months; subsequent 
fractures, 10-20%).
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Background: Bone Health 
• Multiple effective measures to improve and maintain 

bone density and to prevent fractures have been 
identified.

• Only 3–23% of adults at high risk for osteoporosis have 
received a bone mineral density (BMD) test, and only 
11– 44 % take calcium and vitamin D supplements.

• More research must be conducted to identify effective 
dissemination strategies in the field of bone health. 

• The Internet, by nature an excellent dissemination 
medium, can be an effective tool in this endeavor.
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Background:
Online Bone Health Websites  

• Online interventions have unique additional benefits
– Ability to reach large numbers of individuals 
– Distribute uniform interventions to multiple sites

• Currently, a great deal of health information is available 
on the web (e.g., the National Institutes of Health [NIH]; 
the National Osteoporosis Foundation [NOF]).

• Adult online users are particularly interested in online 
health information.

• Many studies have tested the effects of online 
interventions (e.g., smoking, exercise, and obesity). 
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Background:
Challenges in Dissemination Efforts 

• Many laypersons are either unaware of  helpful health 
websites or overwhelmed by the amount of information 
available.

• A great opportunity exists to improve dissemination 
strategies to effectively package and deliver the 
available online health resources to large numbers of 
laypersons. 

• Most online  intervention studies have focused on 
assessing short-term effects of specific online programs  
rather than investigating methodologies to disseminate 
those online resources to yield long-term outcomes. 
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Background: Dissemination
• “Dissemination” in our study emphasizes a mechanism 

that will package and deliver resources to target 
populations and encourage them to make positive 
changes in specific health behaviors. 

� How to package and deliver the online 
intervention? 

Theory -based Approach 
� How to assess the outcomes of the 

dissemination study? 

REAIM Framework 
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Theory -Driven Online Health Programs: 
Social Cognitive Theory 

• Social Cognitive Theory: A guiding framework in the 
development  and implementation of the study

– Goal setting 
– Motivation 
– Outcomes expectation (OE)
– Self-efficacy (SE)

* Mastery experience
* Vicarious experiences
* Verbal persuasion
* Physiological and emotional states
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Currently Ongoing Study 
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“Dissemination of a Theory-Based Bone Health 
Program in Online Communities”

• To examine the impact of two SCT-based online bone 
health programs on the RE-AIM dimensions among 
members (> 50 years) of two large online communities 

(1) 8-week SCT-based Online Bone Health (TO-
BoneH ealth ) program

(2) 12-month TO-BoneHealth Plus program: 
TO-BoneHealth program followed by bi-weekly SCT-
based eNewsletters with follow-up of each individual’s 
maintenance of bone health behaviors for 10 months.
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Design
• A randomized controlled trial (RCT) using a 3-group 

comparison design with repeated measures (8 weeks, 6, 
12, and 18 months) 

• Data collection: Online surveys
• Intervention Conditions: 

(1) 8-week TO-BoneHealth program
(2) 12-month TO-BoneHealth Plus program 
(3) Control group: No intervention
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Outcome Measures 
Reach : The number  of individuals in each of the two online communities who 

participate in the trial 

Effectiveness dimension:  
a. Knowledge of osteoporosis (calcium  and vitamin D intake and exercise) 

and environmental safety 
b. Self-efficacy and outcome expectations for calcium intake and exercise

c. Health behaviors (i.e., calcium and vitamin D intake and exercise)

d. eHealth literacy
e. Incidence of falls

f. Initiation of a discussion about bone health with a primary care provider

Implementation : The extent of the intervention usage 

Maintenance (long-term effects on individuals ): The extent to 
which the two intervention groups’ participants maintain their planned bone 
health behaviors.
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Settings
• MyHealtheVet
• SeniorNet

Sample
• Age 50 years or older
• Access to the Internet/e-mail (at home or other 

places such as public libraries, computer labs, etc)
• Able to use the Internet/e-mail independently
• Reside in a community setting in the United States
• Able to read and write English

Sample/Settings
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Recruitment Period: 11/30/2010 – 7/6/2011
• A total of 866 participants were recruited online.  
• Mean age: 62.8 + 8.5 
• A cohort of approximately 60 participants were 

randomized into 3 groups and started interventions at 
the same time. 

(1) BonePower; (2) BonePower_Plus;  (3) Control

• 48 groups (32 separate web intervention sites) 

Recruitment
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Current Study Progress  

• All participants completed the EOT (8-week) 
survey 

• 6-month and 12-month surveys are in progress.
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Sample Demographics (N = 866)
Variables N (%)

Gender

Male 549 (63.4%)

Age (mean: 62.8 ± 8.5)

50 – 65 578 (66.8%)

65-74 194 (22.4%)

>75 93 (10.8%)

Ethnicity

White 776 (89.6%)

Education

HS or Below 111 (12.9%)

Some College 309 (35.7%)

College or higher Degree 140 (51.5%)

WEB Experience

<5 years 37 (4.3%%)

5-10 Years 107(12.4%)

>10 Years 721 (83.4%)
18



Intervention 
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Theory -Based Online Bone Power 
Program 

Platform 
• Online learning management program as an 

overarching infrastructure (Blackboard)
• Web pages  

Program Components: 
• Learning modules / Self assessment quizzes 
• Discussion board
• Ask-the-Experts
• Video lectures 
• Virtual libraries  
• Toolkit
• Theory-based eHealth newsletters
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Methods 
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Procedures 
• A cohort of approx. 60 participants 
• Baseline survey 

– Goal Attainment Scale: setting health goals for calcium and 
vitamin D intake, exercise, other goals

• Randomization  (BoneHealth ; BoneHealth Plus; Control)
• 8-week Online Bone Power program

– Upon review of the Overview module (1st week), intervention 
group participants  were given an opportunity to revise their 
health goals (voluntary option)

• End-of-treatment (EOT) survey 
• Plus group: Biweekly eHealth newsletters for 10 months
• 6-, 12-, and 18-month follow-up survey 
• Control group – Receive Bone Power CD-ROM
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Goal Attainment Scale (GAS)
• GAS assesses the effect of the intervention on 

individualized goals that would not typically be 
addressed by most standardized measurement scales.

• The scaling procedure involves:
– defining a unique goal
– Specifying a range of possible outcomes for the goal on a 6-

point Likert scale (“meeting the goals all of the time,” +5; “did not 
follow the plan at all,” 0)

• Some evidence of construct validity of the measure by 
correlating other measures.

• In this study, participants set their individualized goals for 
calcium and vitamin D intake, activity/exercise, and other 
individualized health behaviors. 
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Category Calcium 
intake

Vitamin D 
intake

Activity/Exerci
se 

Other 

My goals 
for  the 
next 4 
weeks are:

Bone Health Goal Attainment
[In Baseline Survey]

Now we would like you to set your health goals for calcium/vitamin intake and 
activity/exercise, as well as other goals for the next 4 weeks. 

In the next row please list goals (1-3 goals) that are appropriate for you and your situation. 
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Bone Health Goal Attainment
[In Follow Up Survey]
Previously, you set your health goals for calcium/vitamin intake and activity/exercise, as 
well as other goals. 

Now please evaluate your goal achievement for each category by using the chart below. 
You may need to review the goals you set before. 

Since the last time I set my goals, I…

Did not 
meet the 

goals

Seldom 
met the 
goals

Met the goals 
slightly less 
than half of 

the time

Met the 
goals half 

of the 
time

Met the 
goals 

most of 
the time

Completely 
met 

planned 
goals

Calcium intake 
Vitamin D intake 
Activity/Exercise
Other (your 
personal goal) 

If you could not meet your goals, briefly describe…

The reasons:

Plans to meet 
your goals:

(continues)
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Intervention Groups: BoneHealth & BoneHealth Plus
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Category Calcium 
intake

Vitamin D 
intake

Activity/Exerci
se 

Other 

My goals 
for  the 
next 4 
weeks are:

Now we would like you to set your health goals for calcium/vitamin intake and 
activity/exercise, as well as other goals for the next 4 weeks. 

In the next row please list goals (1-3 goals) that are appropriate for you and your 
situation. 
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Data Analysis 
• GAS data at baseline and Post-module 1 were matched 

and assessed by 3 coders, 
– Coder 1 & 3: An experienced researcher who had conducted 

multiple content analyses 
– Coder 2: A doctoral student who had conducted similar analyses 

in other studies 

• Coder 1 & 2 separately evaluated the content using the 
same rating guidelines. 
– Findings were compared and discrepancies were discussed. 

• The third coder validated the final coding. 
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Data Analysis
Coding rules: Criteria to be considered as improved goals

• More detailed goal setting (e.g., amount of calcium) that is toward 
the right direction

• Amount of calcium, vitamin D, or exercise that became more 
consistent with the national and/or professional organizational 
guidelines.  

• Start discussion about bone health with the primary providers
• BMD test – discuss with the primary care provider, plan, and 

schedule
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Results
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Bone Health Goals (Intervention Groups) 
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Bone Health Goals (Intervention Groups) 



Bone Health Goals (Intervention Groups) 
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Results
• Among 604 intervention group participants, 418 (69.3%) 

submitted the revised goals.
• Improved goals: 

– Calcium intake  - 196 (46.9%) participants 
– Vitamin D intake - 117 (30%) participants
– Exercise - 184 (44%) participants 

• Discuss their bone health with their healthcare providers: 
96 participants 
– including 45 who set a goal to discuss the BMD test or have 

scheduled  the BMD
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Results
• Worsened goals: 

– Calcium intake: 1 participant (decreased calcium intake amount)
– Exercise: 4 participants (decreased exercise amount)
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Discussion:  Further Analyses Needs 
(selected) 

• Differences in demographical characteristics of the 
participants whose goals were improved vs. not 
improved

• Relationship between the improvement in goals and 
intervention usage

• Participants’ self-evaluation of goal attainment in follow 
up surveys 

• The impact of the improvement in goal setting on health 
behavioral outcomes (e.g., self efficacy, changes in 
behaviors) 

• Changes in health goals overtime 
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Conclusion 
• Bone Power program’s positive effects on the early 

phase of behavioral change trajectory (i.e., setting 
specific goals). 

• Further analyses regarding the impact of the changes on 
health outcomes will be conducted. 

• If the approach used in this study is proven to be 
effective, it can serve as a model for many other eHealth 
studies. 
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Thank you!!

Q & A
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RE-AIM Framework: 
Dissemination Study

Dimension Original RE-AIM

Reach Number and proportion of  individuals willing to  
participate in a given program 

Effectiveness Effectiveness/efficacy of an intervention 

Adoption Number and proportion of settings willing to initiate a 
program

Implementation Extent to which the intervention is implemented  as 
intended across settings 

Maintenance Long-term effects of an intervention (individual 
level)/sustainability of a program (organization level)

The RE-AIM framework was modified in our eHealth project.  
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RE-AIM Framework: 
Dissemination Study

Dimension Modified RE-AIM for Online Study 

Reach
The number of individuals reached  will be more 
meaningful than  the proportions.

Effectiveness Effectiveness/efficacy of an intervention

Adoption Not applicable in this study because the recruitment 
sites were selected based on convenience. 

Implementation

Modified at the individual level using the individual’s 
usage and perceived usability, because in this study, 
our team will provide uniform interventions to both 
settings. 

Maintenance
Long-term effects of an intervention on individuals 
only (the length of the program is limited to the length 
of our study)
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Course Modules and Contents
(All modules: (1) External links;  (2) Self Assessment Quizzes)

General Instructions for using the learning modules; Glossaries

WK1 
M1: Importance of bone health; Confidence /adherence to health plans
•Self assessment: a. Calcium/vitamin D consumption; b. Activity/Exercise; c. 
Osteoporosis Risk; 
•Goal setting: a. Calcium/vitamin D consumption; b. Activity/Exercise 

WK2 
M2: Osteoporosis: General overview : Bone structures; Definition of osteoporosis; 
Risk factors; Symptoms; Prevention; Diagnosis; Tx options; 

WK3 
M3, Part I: Calcium and Vitamin D: Importance of a balanced diet; Amount of  
calcium &  vitamin D in food; Methods to increase calcium & vitamin D consumption 
M4, Part I: Activity/Exercise : Who should exercise; What kinds of activities improve 
health and mobility, etc. 

WK4 

M3, Part II: Calcium  and Vitamin D: Part II - Calcium & Vitamin D Supplement; 
Cooking tips and recipes 
M4, Part II: Activity/Exercise Part II - Different types of exercise, e.g., The NIA 
exercise videotape [demo]

WK5 M5: Osteoporosis Medications - Osteoporosis medications

WK6
M6: Falls and Fracture - Falls: The problem; risk factors; prevention; what to do in 
case of a fall; home safety; Hip Fracture: Outcomes of hip fractures; risk factors; 
prevention; recovery from hip fracture

WK7 M7: Home Safety - Home safety; What to do in case of a fall

WK8 [Reviews]


