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Background: Bone Health  
• ~10 million Americans age 50 and older have 

osteoporosis (8 million women). 
 

• Multiple effective measures to improve and maintain bone 
density and prevent fractures have been identified. 
 

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

 More research is needed to identify effective 
dissemination strategies in the field of bone health. 
 

 The Internet, an excellent dissemination medium, can be 
an effective tool in this endeavor. 
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Background:  
Dissemination & Implementation (D&I)   
“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 at the individual level?  

      Theory-Based Approach  
 How to assess the outcomes of the 

dissemination study?  
       REAIM Framework  
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Background:  
Dissemination & Implementation (D&I)  

• The RE-AIM framework (Reach, Effectiveness, 
Adoption, Implementation, and Maintenance) 

 

– Conceptualizes the impact of an intervention beyond 
an assessment of its effectiveness/efficacy. 

– Assess additional benefits of online interventions 
targeting large numbers of individuals.  

(http://cancercontrol.cancer.gov/is/reaim/index.html) 
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RE-AIM: D&I Framework in Online Trials  
Dimensi

on Research Plan  Modified RE-AIM for Online Study  

Reach • How and whom 
to reach?  

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

Effective
ness 

• What 
outcomes? Effectiveness of an intervention 

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

Impleme
ntation 

• Individual level: 
SCT approach  

• Fidelity plans 

Individual’s usage of the intervention and 
perceived usability (uniform interventions 
are provided to both settings).   

Maintena
nce 

• 8-wk vs. 12-mo 
Intervention  

Long-term effects of an intervention on 
individuals 
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Study Aim 

• To examine the impact of two social cognitive 
theory based online bone health programs on the 
RE-AIM dimensions among older adults (> 50 yrs) 
recruited from two large online communities 

 

(1) An 8-week Bone Power program 
(2) A 12-month Bone Power Plus program:  
    The Bone Power program followed by bi-weekly theory-

based eNewsletters for 10 months 
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Design 
• A three-arm RCT with five observations (baseline, 

8 weeks, 6, 12, and 18 months)  
 

• Data collection: Online surveys 
 

• Interventions:  
(1) 8-week Bone Power program 
(2) 12-month Plus program:  

8-week Bone Power program followed by bi-  weekly 
eNewsletters for 10 months 

(3) Control group: No intervention 
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Interventions 
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Theory-Based Online Bone Power 
Program  

Platform  
 

• Online learning management program as the 
overarching infrastructure (Blackboard) 

•   Web pages   
  
 
Program Components:  
 

• Learning modules/Self assessment quizzes  
• Discussion boards 
• Ask-the-Experts 
• Video lectures  
• Virtual libraries   
• Toolkit 
• Theory-based eHealth newsletters 
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Theory-Driven Online Health Programs 

• Social Cognitive Theory:  Guiding framework for 
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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Application of SCT in the Trial  

• Development of the Bone Power program based 
on SCT.  

• Use of a small group approach (~20 per group) 
• Deployment of a learning module(s) with an  

accompanying discussion forum each week 
• Moderated discussion boards based on SCT 
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https://bonehealth.umaryland.edu/webapps/discussionboard/do/forum?action=list_threads&nav=discussion_board_entry&course_id=_20402_1&conf_id=_35471_1&forum_id=_75907_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1591881_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/forum?action=list_threads&nav=discussion_board_entry&course_id=_20402_1&conf_id=_35471_1&forum_id=_75907_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1606568_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/forum?action=list_threads&nav=discussion_board_entry&course_id=_20402_1&conf_id=_35471_1&forum_id=_75907_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1606893_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/forum?action=list_threads&nav=discussion_board_entry&course_id=_20402_1&conf_id=_35471_1&forum_id=_75907_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1607091_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1607485_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/forum?action=list_threads&nav=discussion_board_entry&course_id=_20402_1&conf_id=_35471_1&forum_id=_75907_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1605711_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1605813_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/forum?action=list_threads&nav=discussion_board_entry&course_id=_20402_1&conf_id=_35471_1&forum_id=_75907_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1605029_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1605325_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/forum?action=list_threads&nav=discussion_board_entry&course_id=_20402_1&conf_id=_35471_1&forum_id=_75907_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1591880_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/forum?action=list_threads&nav=discussion_board_entry&course_id=_20402_1&conf_id=_35471_1&forum_id=_75907_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1607232_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1607484_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/forum?action=list_threads&nav=discussion_board_entry&course_id=_20402_1&conf_id=_35471_1&forum_id=_75907_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1607082_1
https://bonehealth.umaryland.edu/webapps/discussionboard/do/message?action=list_messages&forum_id=_75907_1&nav=discussion_board_entry&conf_id=_35471_1&course_id=_20402_1&message_id=_1607480_1
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• Settings 
 

- MyHealtheVet and  SeniorNet 
 

• Sample 
 

− Age >50 yrs  
− Access to the Internet/e-mail  
− Able to use the Internet/e-mail independently 
− Able to read and write English 
− Reside in a community setting in the U. S.  
 

• Recruitment: 11/30/2010 – 7/6/2011 
•  A total of 866 participants (mean age: 62.8 + 8.5 ) 
• ~ 60 participants were randomized into 3 groups  
• 48 groups (32 separate web intervention sites)  

 

Sample/ Settings/ Recruitment  
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Procedures  
• A cohort of approx. 60 participants  
• Baseline survey 
• Randomization (Bone Power; Bone Power Plus; Control) 
• 8-week Online Bone Power program  
• 8-week follow up survey  
• Bone Power Plus group: Biweekly eHealth newsletter for 

10 months 
• 6-month follow-up survey  
• 12-month follow-up survey 
• 18-month follow-up survey 
• Control group – Receive Bone Power CD-ROM  
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Fidelity Monitoring of the Intervention  
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Tx Fidelity Monitoring area  Plan 
Delivery of treatment Access to the program website  

Receipt of treatment Program usage / Knowledge 
assessment  

Enactment of Tx skills Changes in behaviors  



Selected Findings 
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Retention / Fidelity Monitoring   
• Attrition rates  

– 8 wks, 18.6%; 6 mos, 19.9%; 18 mos, 19.3% 
• Fidelity monitoring of the intervention  

- All intervention group participants (100%) logged 
onto the Bone Power website.  

- 74.2% reviewed five or more modules. 
- On average, 63% of participants in each group 

reviewed the new learning content weekly during 
the first four weeks (Bone Power core modules). 
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Major Outcomes: Effectiveness  
• At 8 weeks, the Bone Power group showed significantly 

greater improvement as compared to the control group on all 
selected outcomes.  

• At 18 months, the effects of the Bone Power intervention 
decreased.   
– With the booster, the effects were still significant in osteoporosis 

knowledge and calcium self-efficacy.  
– Without the booster, the effects were significant in osteoporosis 

knowledge and calcium self-efficacy /outcome expectations.  
– Overall, there was no significant difference between the intervention 

conditions. 
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Implementation: Lessons Learned 

• Theory-based approach and use of small groups 
– An effective structure to follow-up on participants’ activities over time 
  

• Content management in a multi-year online health 
behavioral trial 
– Changes in external links to other credible other health websites 
– Changes in federal health guidelines (e.g., food pyramid)   
=> Continuous checking and sign up for website update service   
 

• Intervention development and management 
– Importance of usability testing  
– Consider the program’s technical compatibility with participants’ 

computer and Internet set up.  
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Implementation: Lessons Learned 
• Use of an online learning management program  

– An online learning management program (e.g., BB) can be an 
efficient tool to conduct large scale, multi-group intervention trials.  

• Easy duplication of intervention programs 
• Pre-scheduled release dates  
• Broadcasting announcement  

•  Communication with participants  
– Availability of a toll-free number for questions and technical support 

has shown to be important in online trials, especially for older adult 
participants.  

– Challenges associated with e-mail communication  
• Follow up with participants via phone when they do not receive 

responses via e-mail.  
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Conclusion  
• Focus of health care is shifting from disease 

management to disease prevention and health 
maintenance. 

•   

• Findings suggest a significant potential for using 
online programs to improve the health of this 
population.  
 

• Further research of online booster interventions 
will offer opportunities to develop more robust 
online behavioral interventions.  
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