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Abstract 

Title of Dissertation: Development and Usability Testing of a Facebook-based Obesity 

Prevention Program for Korean American Adolescents 

Bu Kyung Park, Doctor of Philosophy, 2014 

Dissertation Directed by: Eun-Shim Nahm, PhD, RN, FAAN, Professor  

  University of Maryland Baltimore School of Nursing 

 

Background: Adolescent obesity rates have quadrupled in the past three decades in the 

United States. Although Korean American (KA) adolescents have had lower obesity rates 

than the national average, acculturation may increase the risk for obesity. No health 

educational resources specifically tailored for them are available. Currently, social 

networking sites (e.g., Facebook) have become popular among adolescents. Thus, a 

culturally tailored obesity prevention program for KA adolescents was developed using 

Facebook (Healthy Teens). The content of the program was developed by an expert panel 

based on social cognitive theory, and the online program was developed applying web 

usability principles for adolescents. 

Objective: To evaluate the usability of a Facebook-based obesity prevention program for 

KA adolescents.  

Methods: Initial usability testing was conducted using heuristic evaluation by four 

experts upon the completion of the development. The Healthy Teens program was 

revised based on the findings. Then, user testing was conducted using observation, think-

aloud method, audiotaping, capturing of screen activity, and surveys. Twenty participants 

were recruited from two Korean language schools (mean age 15.40±1.50 years). Content 



  

analysis using inductive coding approach was performed on the user testing transcriptions 

by three coders. Descriptive statistics were used to analyze quantitative data 

(demographics, perceived usability, eHealth literacy, and health behaviors). 

Results: All participants were Facebook users and had used it for an average of 3.75 

years and 1.86 hours daily. Content analysis identified 27 themes under the three 

categories of content, appearance, and navigation. Participants offered positive comments 

on content, such as ―liked content related to Korean diet.‖ However, they mentioned that 

some resources and graphics were not age appropriate. Although the Facebook platform 

provides very limited flexibility in building the site, participants reported that the 

appearance of the program was appropriate. Most participants did not experience 

difficulties navigating the program. Perceived usability was 62.25±6.29 (range 10-70). 

Conclusions: Our preliminary findings indicated that the Healthy Teens program was 

perceived usable and useful by KA adolescents and can be used as a robust platform to 

deliver health education to adolescents. Further research is needed to develop optimal 

usability guidelines that can be applied to develop such programs.  
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Chapter 1. Introduction 

1.1 Background and Significance 

Adolescent Obesity and Korean American Immigrants 

Obesity in children and adolescents is defined as a body mass index (BMI in 

kg/m
2
) equal to or greater than the 95th percentile for age and gender on CDC growth 

charts (Ogden, Carroll, Kit, & Flegal, 2014). The National Health and Nutrition 

Examination Survey (NHANES) has reported that the prevalence of obesity has 

quadrupled (5% to 21%) during the last three decades (Ogden et al., 2014); hence, 

healthcare professionals have become concerned about the documented increase of 

obesity in children and adolescents. Adolescence is an important period in terms of health 

promotion because behavioral patterns developed in adolescence can influence and later 

increase risk for adverse health events into adulthood (Butryn et al., 2010; Lawrence, 

Gootman, & Sim, 2009).  

In this study, Korean Americans (KAs) are defined as individuals living in the 

U.S. who indicated their race as Korean (U.S. Census Bureau, 2012). The population of 

KAs is approximately 1.7 million (U.S. Census Bureau, 2012). The population of KAs 

who reside in Maryland is approximately 49,000, and that of KA children and 

adolescents is approximately 7,000 (U.S. Census Bureau, 2011). Asian American 

adolescents, including KA adolescents, had obesity prevalence lower than the national 

average and all other main racial/ethnic groups. The prevalence of Asian American 

obesity was 10% and 4% among Asian American adolescent boys and girls, compared to 

14% and 10% among Non-Hispanic White adolescent boys and girls, respectively 

(Gordon-Larsen, Adair, & Popkin, 2003; Y. Wang & Beydoun, 2007).  
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According to the studies of generational differences in health-related behaviors in 

immigrants, however, Asian immigrants are more likely to be obese in the second 

generation than in the first generation due to acculturation, such as changes in eating 

habits (Hauck, Hollingsworth, & Morgan, 2011; Smith, Kelly, & Nazroo, 2012). 

Acculturation occurs when different cultures have continuous first-hand contact. That 

leads to cultural changes in either or both groups (Redfield, Linton, & Herskovits, 1936). 

KA immigrants‘ eating habit changes are significantly related to acculturation, and these 

dietary habit changes are more obvious in adolescents than in their parents (Kim & 

Wolpin, 2008). Though KA adolescents are at risk of obesity, research about physical 

activity and healthy eating in this population has not been widely performed, and 

educational health resources tailored to their acculturated diet and lifestyle are not 

available.  

Social Networking Sites and Adolescents 

 Given the full integration of social networking sites (SNSs) into the lives of 

adolescents and their comfort level with new technologies, utilizing SNSs for adolescent 

health research may increase the chance of reaching adolescents in a rapid and effective 

manner. The Pew Research Center (Madden, Lenhart, Duggan, Cortesi, & Gasser, 2013) 

reported that 95% of adolescents use the Internet, and their most popular online activity is 

the use of SNSs. Facebook and Twitter are the most popular SNSs in the U.S. (eBizMBA 

Rank, 2014). For the purposes of this project, Facebook is the most suitable SNS 

platform because it provides more useful features than other SNSs do to deliver 

structured health educational content. For example, Facebook has an image/video sharing 

function, no word limits in Note postings, and privacy protection and confidentiality (e.g., 
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one can invite selected users to a private group). On the other hand, Twitter has a 140-

character limit per posting (Twitter, 2014), which may make it difficult to deliver more 

in-depth educational content.   

Originally, SNSs were developed to improve social communication among 

socially close others (e.g., family and friends). Recently, however, they have been used 

for sharing health information and for providing social support among people with 

chronic conditions (Greene, Choudhry, Kilabuk, & Shrank, 2011; Ravert, Hancock, & 

Ingersoll, 2004). Studies have shown that SNSs may impact people‘s health decisions and 

behaviors (Lau et al., 2011; Young, 2011). SNSs also have been used for adolescent 

health research (Bull, Levine, Black, Schmiege, & Santelli, 2012; Litt & Stock, 2011; 

Ralph, Berglas, Schwartz, & Brindis, 2011), including obesity prevention (Cavallo et al., 

2012; Kelty, Morgan, & Lubans, 2012; Napolitano, Hayes, Bennett, Ives, & Foster, 2013). 

In a few studies for adolescent obesity prevention, Facebook was used as a platform to 

provide social support and information regarding healthy diet and physical activity (Bull 

et al., 2012; Cavallo et al., 2012; Kelty et al., 2012; Napolitano et al., 2013). The findings 

from those studies showed increases in social support and/or physical activity in the SNS-

based intervention group, but the results of two of these studies (Cavallo et al., 2012; 

Kelty et al., 2012) were not statistically significant. Therefore, more research is needed to 

investigate the effectiveness of using SNSs for adolescent obesity prevention studies. 

Usability of the Teen-targeted Health Education Programs and Usability 

Assessment Methods 

For SNS-based programs to be effective, they must be usable. If the program is 

difficult to use and has many errors, people will choose not to use it (Nielsen, 2012). 
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Usability is a multidimensional construct (Nielsen, 1993). Several experts have defined 

usability differently. Rubin and Chisnell (2008) defined usability as, ―the user can do 

what he or she wants to do the way he or she expects to be able to do it, without 

hindrance, hesitation, or questions‖ (p. 4). Nielsen (1993) defined the five components of 

usability as (1) learnability (how easy it is for first time users to learn the system to 

complete basic tasks), (2) efficiency (how quickly users can perform tasks once they have 

learned the system), (3) memorability (how users can easily re-perform the tasks after a 

period of not using the system), (4) errors (how many errors do users make, how severe 

are the errors, how easily users can recover from the errors), and (5) satisfaction (how 

much users like the system).  

 There are several methods for usability evaluation found in the literature (Moore, 

Bias, Prentice, Fletcher, & Vaughn, 2009; Nielsen, 1993; Stinson et al., 2010). Among 

various techniques, the most frequently used methods are heuristic evaluation, user 

testing, surveys, or focus groups. Heuristic evaluation, one of the discount usability 

evaluation methods, is a professional review of the website using commonly accepted 

rules of good judgment by experts (Nielsen, 1994). It is time- and cost-effective 

compared to user testing with end users (Nielsen, 1994). This was used first to evaluate 

usability of a health educational program in this dissertation study.  

Another frequently used method is user testing. User testing is the technique that 

asks people who are representative of the target audience to evaluate the website (Rubin 

& Chisnell, 2008). Usability evaluation with real users is the most fundamental and 

irreplaceable method because it provides direct information about exact problems 

(Nielsen, 1993). To get the most valuable evaluation of a new system or technology from 
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participants, a think-aloud method (continuously verbalizing thoughts) is frequently used 

(Nielsen, 1993). This method may help researchers to understand how users view health 

educational programs and what frustrates or discourages them. However, the main 

disadvantage of the method is that it seems unnatural to most people (Nielsen, 1993). 

Nielsen (1993) recommended giving a short think-aloud demonstration to participants 

before the testing to minimize this drawback. 

Both heuristic evaluation with experts and user testing with end users can help the 

researchers find more usability issues. Heuristic evaluation may find issues that are not 

identified by user testing, and user testing may also uncover issues that are not caught by 

heuristic evaluation. Therefore, employing both of these evaluation methods is 

recommended for the best result as the two methods supplement each other (Nielsen, 

1995). 

1.2 Purpose of the Study 

The specific aims of this study were to:  

1) Develop a social cognitive theory (SCT)-based program, Healthy Teens 

(online health education program on Facebook), which includes physical 

activity and healthy eating modules for KA adolescent obesity prevention; 

2) Conduct usability evaluation of the Healthy Teens program using two 

methods: (a) heuristic evaluation, which aims to identify usability problems 

according to Nielsen‘s heuristics (Nielsen, 1994) by experts; and (b) user 

testing, which aims to assess user performance on the Healthy Teens program 

using observation, a think-aloud method (Nielsen, 1993), and a Perceived 
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Health Web Site Usability Questionnaire (PHWSUQ) (Nahm, Resnick, & 

Mills, 2006); and 

3) Revise the program based on the results from the usability evaluation  

Research Questions 

1. What is the usability of the Healthy Teens program based on the heuristic evaluation 

by experts? 

2. What is the usability of the Healthy Teens program based on the users‘ evaluation 

through observation and think-aloud methods?  

3. What is the perceived usability of the Healthy Teens program assessed by the 

PHWSUQ? 

1.3 Theoretical Framework 

 This study was guided by two important theoretical frameworks. The content of 

Healthy Teens program was developed based on SCT (Bandura, 1997, 1998, 2004), and 

the evaluation of the Facebook-based Healthy Teens program was guided by the 

technology acceptance model (TAM).  

Content Development Based on Social Cognitive Theory 

 SCT provides a framework for understanding and changing human behavior 

(Bandura, 1997, 1998, 2004). Therefore, SCT guided the development of the program to 

change unhealthy behaviors to healthy lifestyles among KA adolescents. In the Healthy 

Teens program, outcome expectations, goal setting, and self-efficacy in changing one‘s 

healthy behaviors will be emphasized. Table 1-1 describes application of SCT to the 

Healthy Teens program. 
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Table 1-1.  

SCT Components in the Healthy Teens Program Content Development  

Components Definition Application to the program 

Outcome 

expectations 

Anticipation of the 

probable outcomes that 

would ensue as a result of 

engaging in the behavior 

under discussion 

Modules: Emphasize positive outcomes 

of healthy diet and regular physical 

activity in terms of physical outcomes 

(e.g., less chance of diabetes) and self-

evaluations (e.g., good self-image) 

Goal setting or 

self-control 

Setting goals and 

developing plans to 

accomplish chosen 

behaviors 

Modules: Emphasize the importance of 

setting health goals and include teen-

friendly tools to help in setting goals 

Discussion forum: Keep track of their 

goals whether they meet the goal or 

not; if not, discuss the reasons. 

Self-efficacy   

Mastery 

experience  

 

A person‘s own 

experiences of success or 

failure: the most effective 

source for creating strong 

self-efficacy  

Discussion forum: Discussion topics 

aim to encourage participants to think 

about prior and ongoing healthy 

behaviors (e.g., increased amount of 

physical activity or healthier food 

choice) 

Vicarious 

experience

s 

Observing the success of 

others who are similar to 

oneself instills faith in 

one‘s own success at  

comparable activities 

Discussion forum: Ask participants to 

share success story of healthy behaviors 

Social 

(verbal) 

persuasion 

People who are persuaded 

verbally have faith in their 

capability to succeed. This 

component is widely used 

because of its ease and 

ready availability 

Discussion forum: Receive positive 

feedback for efforts in healthy diet and 

physical activity from the researcher or 

other participants 

Physiologi

cal and 

emotional 

states  

These states influence an 

individual‘s self-efficacy 

judgments about specific 

tasks; any behavior 

change associated with 

stress will hinder the 

change process 

Modules: Explain that many people 

may struggle and it is important to stay 

motivated; Include several multimedia 

resources to make this program fun for 

adolescents   

Discussion forum: Ask participants to 

share their strategies to overcome 

barriers; they will learn from each other 

how to reduce physiological or 

emotional factors (e.g., pain or stress) 

that can interfere with behavioral 

change  
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Program Evaluation Based on Technology Acceptance Model 

The ultimate aim of developing the Healthy Teens program was to change 

adolescents‘ unhealthy behaviors. For the program to be effective, adolescents must 

accept the program and use it. TAM (Figure 1-1) explains how users accept or reject new 

technology (Davis, 1986, 1989; V. Venkatesh & Davis, 2000).  Davis (1986) stated an 

individual‘s system usage is determined by intention to use (IU), which is the most 

proximal antecedent to use information technology. Behavioral intention has two 

determinants: perceived usefulness and perceived ease of use. Perceived usefulness (PU) 

is defined as the perspective user‘s subjective probability that using a specific application 

system will increase his/her job performance within an organizational context (Davis, 

1986). Perceived ease of use (PEOU) is defined as the degree to which the prospective 

user expects the target system to be free of effort (Davis, 1986).   

TAM has gone through changes of determinants of PU and PEOU in TAM2 (V. 

Venkatesh & Davis, 2000) and TAM3 (Viswanath Venkatesh & Bala, 2008), for example, 

voluntariness, subjective norm, image, and job relevance were added. The various 

determinants may help to predict acceptance of the program. However, this study focused 

on the usability of the Healthy Teens program, and some determinants were not relevant 

to the purpose of the study; therefore, only the core constructs of TAM were included in 

this study. Consistent with this theory, after the development of the Healthy Teens 

program, we tested usability of the program by employing heuristic evaluation and user 

testing as well as using the PHWSUQ (Nahm, Resnick, & Mills, 2006).   
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Figure 1-1.  

Application of TAM for Usability Evaluation of the Healthy Teens Program 

 

 

1.4 Overview of the Three Manuscripts 

This dissertation includes three manuscripts, which were developed based on the 

specific aims of the dissertation study, as Chapters 2, 3, and 4. Each manuscript is a 

milestone in each phase of the dissertation research. The first manuscript focuses on a 

systematic literature review (published in the Journal of Nursing Scholarship); the 

second manuscript describes the development of the Healthy Teens program based on the 

usability principles for adolescents (will be submitted to the Health Educational 

Research) and the third manuscript summarizes findings from the dissertation study (will 

be submitted to CIN: Computers, Informatics, Nursing). 

The first manuscript entitled, ―A systematic review of social networking sites: 

Innovative platforms for health research targeting adolescents and young adults‖ is 

included in Chapter 2. This paper reviewed the evidence to determine if SNSs are 

effective tools for health research in the adolescent and young adult populations. The 

review reported that SNSs can become a valuable platform to access, recruit, and deliver 
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health interventions in a cost-effective manner to youth populations as well as hard-to-

reach minority or underserved populations (Park & Calamaro, 2013). 

The second manuscript entitled, ―Development of a teen-friendly health education 

program on Facebook: Lessons learned‖ is included in Chapter 3. This paper presents the 

development processes of the Healthy Teens program and evaluation of the program 

employing heuristic evaluation. In addition, the paper reviews Web usability principles 

for adolescents and describes the lessons learned from the development of a teen-friendly 

health education program on Facebook. Developing health educational programs on 

Facebook in accordance with Web usability principles for adolescents can be challenging, 

and more studies are needed. Facebook is a program that has a great potential to approach 

and interact with target populations. The findings from this study will provide guidance 

to other researchers and program developers who are planning to develop similar 

educational programs on Facebook.  

The third manuscript entitled, ―A Facebook-based obesity prevention program for 

Korean American adolescents: Usability Evaluation‖ is included in Chapter 4. This 

manuscript reports the major findings from the dissertation study, which is the user 

testing of the Healthy Teens program by 20 KA adolescents. 
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Chapter 2: A Systematic Review of Social Networking Sites: Innovative Platforms 

for Health Research Targeting Adolescents and Young Adults (Manuscript 1) 
1
 

2.1. Abstract 

Purpose: To review the evidence to determine if social networking sites (SNS) are 

effective tools for health research in the adolescent and young adult populations. 

Design: Systematic review of published research articles focused on use of SNS for 

youth health research. 

Methods: Seventeen articles were selected that met the following criteria: used SNS at 

any stage of study, participants between 13 and 25 years of age, English language, and 

both international and national studies. Reviewers categorized selected studies based on 

the way SNS were used. 

Findings: Utilization of SNS for effectively implementing research with adolescents and 

young adults include (a) recruitment, (b) intervention, and (c) measurement. Four 

findings about advantages of using SNS apparent in this review are (a) ease of access to 

youth, (b) cost effectiveness in recruitment, (c) ease of intervention, and (d) reliable 

screening venue of mental status and high-risk behaviors. 

Conclusions: Although this literature review showed relatively minimal research to date 

on the use of SNS for research targeting adolescents and young adults, the impact of 

using SNS for health research is of considerable importance for researchers as well as 

participants. With careful focus, SNS can become a valuable platform to access, recruit, 

and deliver health interventions in a cost-effective manner to youth populations as well as 

hard-to-reach minority or underserved populations. 

                                                 
1 Park, B. K., & Calamaro, C. (2013). A review of social networking sites: Innovative platforms for health research 

targeting adolescents and young adults. Journal of Nursing Scholarship, 45: 256-264. DOI: 

10.1111/jnu.1203 
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Clinical Relevance: The evidence demonstrates the usefulness of SNS as innovative 

platforms for health promotion among adolescents and young adults. 

Key words: Adolescent, young adult, social networking sites, health promotion 

2.2 Introduction 

Adolescents, defined as 11 to 21 years of age (Bright Futures, 2012), and young 

adults, defined as 18 to 25 years of age (National Survey on Drug Use and Health, 2010), 

are proportionally the largest age groups accessing the Internet multiple times on a daily 

basis. Almost 95% to 97% of both adolescents and young adults (AYAs) are online on a 

daily basis (Pew Research Center, 2011, 2012). AYAs are also the earliest adopters and 

heaviest users of new technology (Schmidt & Anderson, 2007). With the continued 

sophistication of new technologies (such as ―smartphones,‖ defined as a handheld devices 

that integrate the features of mobile phone with a handheld computer or personal digital 

assistant [Mobile Marketing Association, n.d.], laptops, iPads (Apple, Cupertino, CA, 

USA), and tablets) in combination with wireless access to the Internet, new digital media 

have become ingrained in AYAs‘ everyday living on a 24-7 basis. With constant access 

in any location, new technologic advances have allowed for overwhelming popularity of 

social media, as AYAs are able to connect at all hours. Web 2.0 indicates a new way of 

utilizing the World Wide Web in which all users (i.e., developers and end users) create 

and publish contents in a participatory and collaborative manner (Kaplan & Haenlein, 

2010). Kaplan and Haenlein (2010) defined social media as the Internet-based 

applications built on Web 2.0, and suggested six types of social media: collaborative 

projects, blogs, content communities, social networking sites (SNS), virtual game worlds, 

and virtual social worlds. 
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One of the six types of social media mentioned by Kaplan and Haenlein (2010) is 

the SNS, defined as any website that allows users to create profiles, formulate 

connections with others, and view content made by others (Ellison, 2007). This type of 

website has exploded over the past decade. Facebook is currently the largest SNS and 

second most popular website in the United States after Google (Alexa, 2012). Almost 

half of Facebook users were AYAs; 10% were 13 to 17 years of age and 35% were 18 to 

25 years of age in 2011 (Burbary, 2011). Despite Facebook‘s global domination, there are 

also other SNS with features similar to those of Facebook popular in various regions and 

countries. For example, Bebo is popular in the United Kingdom and Hi5 is popular in 

Latin America (Upbin, 2012). Previous studies have found that AYAs are interested in 

not only utilizing SNS for communicating with friends, but also for searching and 

obtaining health-related information (Baptist et al., 2011; Hedge & Donald, 2011). This 

then may indicate the important potential of using SNS as a medium for maximizing the 

dissemination of health-related information among AYAs, given their access frequency 

and comfort level with SNS. As communication methods and ways of social connections 

have changed, such as texting and messaging via Facebook, or posting a ―tweet‖ via 

Twitter, utilizing SNS would be an opportunity to access AYAs to engage in health-

related issues (Klass, 2012). 

Indeed, several studies using social media including SNS have demonstrated 

some early success with conducting health research (Lau et al., 2011). Three review 

articles (Gold et al., 2011; Lau et al., 2011; Pujazon-Zazik & Park, 2010) have previously 

examined the use of SNS for health research, all indicating that while SNS show potential, 

there is a need for further research in this area. Given the movement toward the use of 
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SNS as a tool for research, there is still a paucity of information on their efficacy as a tool 

to conduct health research with successful outcomes. To our knowledge, no systematic 

reviews have focused on the use of SNS through the whole research process, from 

recruitment to measurement, for AYA health. The purpose of this systematic review is to 

examine how SNS are currently being used for recruitment, intervention, and 

measurement in the health research of AYAs. 

2.3. Methods 

This study was conducted using the Preferred Reporting Items for Systematic 

Reviews and Meta Analysis (PRISMA) guidelines. PRISMA is a guideline published by 

an international group of experts on intervention and methodology to streamline and 

improve reporting systematic reviews and meta-analyses. The reason PRISMA guidelines 

were used for this systematic review is that they consist of a 27-item checklist and a 4-

phase diagram, which included items deemed essential for transparent reporting of a 

systematic review (Liberati et al., 2009). 

Inclusion Criteria 

Articles were selected for this review by using predefined selection criteria: (a) 

studies using English language; (b) both international and national; (c) published in peer 

reviewed journals; (d) studies using SNS for at any stage of study, such as recruitment, 

intervention, or measurement; and (e) participants‘ ages between 13 and 25 years. Studies 

focused on AYA health without any restriction on the type of study setting (e.g., school, 

community, clinic), provider of the intervention, or variable measured (e.g., knowledge, 

behavior, physical status, psychosocial status) were included. We excluded studies that 

solely described the potential of SNS for health-related research among AYAs. The 
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eligible minimum age to sign up for most SNS is 13 years or older, and currently the 

most active age range is 18 to 25 years (Burbary, 2011). Therefore, age inclusion criteria 

for this systematic review include those from 13 to 25 years. 

Search Strategy 

Given the relative newness of social media within the past decade, the search 

strategy was limited to the past 10 years. Seven databases included were Medline, 

Cumulative Index to Nursing and Allied Health Literature, PsycINFO, HealthSTAR, 

Evidence-Based Medicine Reviews, Education Resources Information Center, and Web 

of Science. Search terms included those denoting SNS (i.e., online social networking 

websites, online social media, Facebook, MySpace, Twitter), adolescent and young adult 

(i.e., teen, youth, college student), and health (i.e., health promotion, health education, 

wellbeing). Reference lists from all retrieved articles were also reviewed for potentially 

relevant studies. 

Study Quality 

All titles and abstracts were reviewed independently by two reviewers. Two 

reviewers (B.K.P. and C.C.), who were not blinded to authors, journals, or institutions, 

independently reviewed all retrieved titles and abstracts. Papers likely to contain data on 

AYA health-related studies using SNS were then examined in full text to confirm their 

eligibility for inclusion. If there was a disagreement among reviewers, a third external 

reviewer would be asked to examine the study in question. 

Data Extraction 

The following information was extracted from every available study using key 

identifiers (author, publication year, title, country of origin), study characteristics 
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(purpose, research setting, target population and age, sample size), study methods (design, 

SNS involvement, intervention type, measures), and results (key findings, results related 

to using SNS). Because of the limited number of studies and lack of homogeneity, only 

descriptive statistics were undertaken, and meta-analysis was not performed for this 

article. 

Detailed evidence tables were created focusing on literature obtained during the 

searches. Table 2-1 includes all studies extracted. Table 2-2 provides a summary of 

studies utilizing SNS for a recruitment venue, an intervention tool, and a measurement 

tool. 

2.4. Results 

Study Selection 

The search of databases yielded 90 citations, and 11 additional citations were 

found through other sources. The review of full text of 29 remaining studies, after 

screening title and abstract, eliminated 12: five did not utilize SNS in their studies, six did 

not meet age criteria, and one did not aim for health promotion. Therefore, 17 articles 

were identified as meeting required inclusion criteria (Figure 2-1, available with online 

version of this article). 

Characteristics of Included Studies 

Design. Among the 17 selected articles, four studies were randomized controlled 

trials (RCT) or group RCT, one study was a quasi-experimental design, four studies were 

descriptive studies, and eight studies were mixed method or qualitative studies. In terms 

of SNS utilization, seven studies used SNS for measuring participants‘ health status, three 
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studies used SNS for recruitment, and seven studies used SNS for intervention platform. 

Facebook was the most popular SNS among selected studies (n = 12). 

Participants. The included studies involved 5,102 participants who were 13 to 25 

years age. Most studies were conducted in the United States (n = 13), and the rest were 

conducted in Australia (n = 2), New Zealand (n = 1), and the United Kingdom (n = 1). 

Current Usage of SNS and Their Effectiveness for AYA Health 

SNS for recruitment. Three studies resulted in cost effectiveness of using an 

SNS, Facebook, for recruitment into a survey or follow-up study compared with other 

recruitment methods. Two of the studies advertised on Facebook for recruitment of the 

age group delineated (Fenner et al., 2012; Ramo & Prochaska, 2012). Facebook 

advertisement provides the choice of target audience based on a user‘s profile 

information, such as age, gender, location, language, and key words. Recruitment 

occurred as follows: A user clicked the posted advertisement and was redirected out of 

Facebook to the study website. Once consent was obtained, the subject would complete 

an online survey. The average cost for recruitment via Facebook advertisement was 

approximately $20 (Fenner et al., 2012) and $4 (Ramo & Prochaska, 2012) per subject 

who completed the survey. Another study created a Facebook account to locate and send 

messages to potential participants (Jones, Saksvig, Grieser, & Young, 2012). This study 

reported that authors could find 78 potential participants at Facebook out of 175 who 

could not be recruited through traditional methods (including mailings, e-mail, phone 

calls, and school visits). The authors sent messages to recruit girls to a follow-up study, 

and the recruitment cost using Facebook was free. 



  

18 

SNS for intervention. Seven studies delivered intervention via SNS with various 

topics, such as sexual health, alcohol use, and physical activity (Hedge & Donald, 2011; 

Kelty, Morgan, & Lubans, 2012; Litt & Stock, 2011; Moreno et al., 2009; Napolitano, 

Hayes, Bennett, Ives, & Foster, 2013; Ralph, Berglas, Schwartz, & Brindis, 2011; Yager 

& O‘Keefe, 2012). Five of the studies created an account and developed web pages 

within the pages of the SNS to deliver health information and to communicate with 

participants. Yager and O‘Keefe (2012) developed the ―Teen Sexual Health Information‖ 

page on Facebook to provide sexual health information to assist adolescents in making 

informed decisions. The result of the survey for the Facebook page evaluation reported 

58% of respondents said they learned more about sexually transmitted infections, and 

50% said the information on the page was sufficient (Yager & O‘Keefe, 2012). Hedge 

and Donald (2011) developed the ―Watford Sexual Health Centre‖ sites on four SNS 

(MySpace, Facebook, Bebo, and Hi5) to use as patient forums and sexual health 

information sources to reach larger audience. The survey evaluating the sites showed that 

85% of users said the site was useful, and 81% said they would use the sites for sexual 

health information. Ralph et al. (2011) evaluated California‘s TeenSMART Outreach 

program sites on MySpace, which aimed to reach low-income uninsured teens in order to 

provide sexual health services. Surveys and focus groups with adolescent participants 

showed that 50% were interested in receiving sexual health information via MySpace. 

Challenges described by the staff of the TeenSMART program were overcoming 

technological barriers, ensuring teens‘ safety from inappropriate contact, and remaining 

timely and relevant given the dynamic nature of the Internet. The intervention (Kelty et 

al., 2012) for girls‘ physical activity, which combined a 6-week face-to-face session and a 
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6-week online social support session using Facebook, increased physical activity in the 

intervention group but not in the control group (p = .11, Cohen‘s d = 0.8). Napolitano et 

al. (2013) reported that the 8-week weight loss of the Facebook Plus (Facebook [handouts 

and podcasts], text message, and personalized feedback intervention) group (−2.4 ± 2.5 

kg) was significantly greater than that of the Facebook group (−0.63 ± 2.4 kg; p < .05) 

and control group (−0.24 ± 2.6 kg; p < .05). 

Two intervention studies discouraging online displays of risk behaviors reported 

some effectiveness. Litt and Stock (2011) found that normative perceptions of alcohol 

use among older peers were positively associated with willingness to use alcohol (r = .33), 

favorability of prototypes (r = .39), affective attitudes toward alcohol use (r = .24), older 

age (r = .22), and past alcohol use (r = .18; all p < .05). Moreno et al. (2009) selected 

subjects whose profile displayed three or more references to sexual behaviors or 

substance use. Subjects in the intervention group received an email highlighting the risky 

nature of online personal disclosure and providing a link to clinical resources with 

information about sexually transmitted infections and free testing. Results illustrated that 

the proportion of profiles with sexual references in the intervention group decreased more 

significantly than did those in the control group (13.7 % vs. 5.3 %, respectively, p = .05). 

SNS for measuring health status. Seven studies reported the potential for 

identifying AYAs‘ health status by analyzing their SNS profiles‘ contents, such as texts 

or images involving high-risk behaviors. The authors of those studies utilized SNS‘s 

profiles as a window to interpret users‘ physical and mental health. Six of the studies 

(Egan & Moreno, 2011a; Moreno, Briner, et al., 2010; Moreno, Brockman, Rogers, & 

Christakis, 2010; Moreno, Christakis, Egan, Brockman, & Becker, 2012; Egan & Moreno, 
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2011b; Moreno, Jelenchick, et al., 2011) adopted a mixed methods design that collected 

text and images as well as users‘ demographic information on profiles, and one study 

(Griffiths & Casswell, 2010) only focused on a qualitative method using content analysis. 

In terms of contents, four studies analyzed the profile for alcohol references, two studies 

analyzed stress and depressive symptoms, and one study analyzed sexual references. 

Content analysis of alcohol references revealed that youth communicate with 

others on their SNS profiles how they consume alcohol (Griffiths & Casswell, 2010; 

Moreno, Briner, et al., 2010; Moreno et al., 2012; Moreno, Jelenchick, et al., 2011). Egan 

and Moreno (2011a) reported that male college students‘ display of alcohol references 

increased with entering college for the classes of 2011 and 2012, and an increase in 

number of Facebook friends was significantly associated with an increase in displayed 

alcohol references (p < .001, confidence interval, 0.009, 0.02). Moreno, Briner, et al. 

(2010) found that among profiles from four selected sociodemographic communities 

(urban, rural, and two suburban), there were no significant differences in frequency of 

alcohol display. The authors applied Car Relax Alone Forget friends or Family Trouble 

(CRAFFT) problem drinking criteria on collected text to determine associations and 

consequences linked to problem drinking behaviors. For example, if the reference 

indicated driving while drinking, it was coded as ―C (= Car)‖ using the CRAFFT criteria, 

and only a few (3%) met the criteria. Moreno et al. (2012) reported the prevalence of 

alcohol references among the 307 college students‘ profiles: 64% were nondisplayers, 

20% were alcohol displayers, and 16% were intoxication or problem drinking displayers. 

Content analysis of stress and depression references of college students revealed 

that they may disclose on their profiles those references that may not be easy for them to 
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discuss openly offline. Egan and Moreno (2011b) reported that the prevalence of 

references among college freshmen to stress, weight concerns, depressive symptoms, and 

alcohol use were 37%, 6%, 24%, and 73%, respectively. Moreno, Jelenchick, et al. 

(2011) reported that 25% of college students‘ profiles displayed one or more depressive 

symptoms, and 2.5% of profiles met the criteria for major depressive episode. Content 

analysis of sexual references on adolescents‘ profiles indicated that adolescents who 

displayed sexual references on their profiles were more likely to have friends displaying 

sexual references (χ2 = 4.1, p = .04; Moreno, Brockman, et al. 2010). 
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Table 2-1.  

Summary of Included 17 Studies  

Author, 

year 

Design, level 

of evidence 

N Age 

range 

(yrs) 

Fe

mal

e 

Purpose SNS 

involvement  

Site Setti

ng 

Egan & 

Moreno 

(2011) 

Mixed 

method 

(Content 

analysis + 

descriptive/lo

gistic 

regression), 

Level VI 

300 18-

19 

62

% 

To evaluate whether 

Facebook is a useful 

venue for identifying 

stress-related 

conditions among 

college students 

Measurement 

(profile) 

Faceb

ook 

USA 

Fenner 

et al. 

(2012) 

Descriptive 

study, 

Level VI 

426 

(cons

ent); 

278 

(com

plete 

surve

y) 

16-

25 

100

% 

To examine the 

feasibility of web-

based recruiting of  

female youth using an 

SNS for health 

research 

Recruitment Faceb

ook 

Aust

ralia 

Griffiths 

& 

Casswel

l (2010) 

Qualitative 

study, Level 

VI 

150 16-

18 

N/

A 

To examine how youth 

engage with alcohol 

and reproduce alcohol 

marketing messages 

and alcohol-related 

branding in an SNS 

Measurement 

(textual 

analysis of 

SNS pages 

and 

cyberspace 

ethnography) 

Bebo New 

Zeal

and 

Hedge 

& 

Donald 

(2011)  

Descriptive 

study, Level 

VI 

78 15-

25 

63

% 

To use an SNS as a 

venue for patient 

forum, getting 

feedback from, and 

sexual health 

information source to a 

larger audience  

Intervention 

(developing 

SNS group 

profile 

named 

―Watford 

Sexual 

Health 

Centre‖) 

MySp

ace, 

Faceb

ook, 

Bebo, 

Hi5 

UK 

Jones, 

Saksvig, 

Grieser, 

& 

Young 

(2012) 

Descriptive 

study, Level 

VI 

43 11
th

 

grade 

100

% 

To describe the 

potential of using an 

SNS for re-recruitment 

of adolescent girls into 

follow-up study 

Recruitment Faceb

ook 

USA 

Kelty, 

Morgan, 

& 

Lubans 

(2012) 

Group RCT, 

Level II 

52 

(inter

venti

on: 

n=29, 

contr

ol: 

n=23

) 

 

15+ 

(high 

scho

ol) 

100

% 

To evaluate the effects 

of the recreational 

activity program using 

face-to-face program 

and SNS 

Intervention Faceb

ook 

Aust

ralia 
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Table 2-1 (Continued).  

Author, 

year 

Design, level 

of evidence 

N Age 

range 

(yrs) 

Fe

mal

e 

Purpose SNS 

involvement  

Site Setti

ng 

Litt & 

Stock 

(2011) 

RCT, Level 

II 

189 13-

15 

51

% 

To examine the impact 

of social norms of 

drinking from peers‘ 

SNS page 

Intervention 

(experimente

r-created 

SNS profile 

with drinking 

photos and 

comments) 

Faceb

ook 

USA 

Moreno 

et al. 

(2009) 

RCT, Level 

II  

190 18-

20 

42

% 

To determine whether 

intervention via SNS 

reduces sexual and 

substance use 

references, and 

encourages changing 

profile setting to 

private 

Intervention, 

measurement 

MySp

ace 

USA 

Moreno, 

Briner 

et al. 

(2010) 

Mixed 

method 

(content 

analysis + 

descriptive/p

oisson 

regression), 

Level VI 

225  17-

20 

46

% 

To conduct a content 

analysis of older 

adolescents‘ alcohol 

references on their 

SNS profiles 

Measurement 

(profile) 

MySp

ace 

USA 

Moreno, 

Brockm

an, 

Rogers, 

& 

Christak

is 

(2010)  

Mixed 

method 

(Content 

analysis + 

descriptive/c

omparison), 

Level VI 

160 18 38

% 

To evaluate whether 

friends of teens who 

display sexual 

reference on an SNS 

also display those 

references  

Measurement 

(profiles) 

MySp

ace 

USA 

Moreno, 

Egan, & 

Brockm

an 

(2011) 

Mixed 

method 

(Content 

analysis + 

descriptive/lo

gistic 

regression), 

Level VI 

225 18-

23 

0% To evaluate whether 

the prevalence of 

alcohol references and 

patterns on  SNS 

profiles would be 

similar to self-reported 

survey data among 

male college students 

Measurement 

(profile) 

Faceb

ook 

USA 

Moreno, 

Jelenchi

ck et al. 

(2011) 

Mixed 

method 

(Content 

analysis + 

bivariate 

comparison), 

Level VI 

200 19+ 44

% 

To describe displayed 

depression symptoms 

on a SNS and assess 

the prevalence of 

profiles met criteria for 

an MDE by DSM-IV 

Measurement 

(profiles) 

Faceb

ook 

USA 
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Table 2-1 (Continued). 

Author, 

year 

Design, level 

of evidence 

N Age 

range 

(yrs) 

Fe

mal

e 

Purpose SNS 

involvement  

Site Setti

ng 

Moreno, 

Christak

is, Egan, 

Brockm

an, & 

Becker 

(2012) 

Mixed 

method 

(content 

analysis + 

survey), 

Level VI 

307 

(profi

le), 

 224 

(surv

ey) 

18-

20 

55

% 

To examine the 

associations between 

alcohol references on 

SNS profiles and 

survey among college 

students 

Measurement Faceb

ook 

USA 

Napolita

no, 

Hayes, 

Bennett, 

Ives, & 

Foster 

(2012) 

RCT, Level 

II 

52 

(Face

book 

n=17, 

Face

book 

Plus 

n=17, 

contr

ol 

b=17

) 

18-

23 

87

% 

To examine the 

feasibility, 

acceptability, and 

efficacy of 

interventions using 

text messages and an 

SNS for college 

students 

Intervention Faceb

ook 

USA 

Ralph, 

Berglas, 

Schwart

z, & 

Brindis 

(2011) 

Mixed 

method 

(Focus group 

+ survey), 

Level VI 

1071 

(surv

ey 

recei

ved), 

58 

(focu

s 

group

) 

14-

19 

60

%  

To explore the 

potential for using 

SNS for low-income 

youth to connect with 

sexual health services 

Intervention  MySp

ace 

USA 

Ramo & 

Prochas

ka 

(2012) 

Descriptive 

study, Level 

VI 

5238 

(cons

ent), 

1548 

(surv

ey) 

18-

25 

28

% 

To examine the use of 

an SNS to recruit 

young adults about 

tobacco and other 

substance use survey 

Recruitment Faceb

ook 

USA 

Yager & 

O'Keefe 

(2012) 

Quasi-

experimental 

study, 

Level III 

34 13-

17 

51

% 

To provide accurate 

STI information to 

adolescents via SNS 

about sexual health 

Intervention 

(developing 

SNS page for 

sexual health 

information) 

Faceb

ook 

USA 

Note. Level of evidence: Level I (Evidence from a systematic review of all relevant RCT‘s, or 

evidence-based clinical practice guidelines based on systematic review of RCT‘s), Level II 

(Evidence obtained from at least one well-designed RCT), Level III (Evidence obtained from 

well-designed controlled trials without randomization, quasi-experimental studies), Level IV 

(Evidence form well-designed case-control and cohort studies), Level V (Evidence from 

systematic reviews of descriptive and qualitative studies), Level VI (Evidence from a single 

descriptive or qualitative study), Level VII (Evidence from the opinion of authorities and/or 

reports of expert committees); Bebo is an SNS launched in 2005 and popular in Ireland, New 

Zealand, and the United Kingdom; Hi5 is an SNS launched in 2003 and popular in Latin America. 
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Table 2-2.  

Summary of SNS Studies by SNS Involvement (as Recruitment, Intervention, and Measurement) 

SNS for recruitment (3 studies) 

Study Recruitment process  

description 

Measures Key findings Result related to 

using SNS 

Fenner et 

al. (2012) 

Using Facebook 

advertisements for 

recruitment of 

young female health 

study participants 

Sociodemographics 

(age, geographic 

region, country of 

birth, indigenous 

status, 

socioeconomic 

level, education 

level), BMI 

Facebook advertisement 

showed potential to 

recruit young women in 

health research who have 

been traditionally difficult 

to reach (e.g., rural and 

suburban participants). 

Average 

recruitment cost 

via Facebook per 

participant was 

$20, which was 

cost effective.  

Jones, et 

al. (2012) 

Using Facebook 

friend requests and 

messages to contact 

girls who could not 

be found through 

traditional 

recruitment methods 

Demographics, 

BMI, percent body 

fat, daily MVPA 

(moderate-to-

vigorous physical 

activity) minutes 

730 initially contacted, 

and 573 no response. 

Among 573 of no 

response, 175 were unable 

to be located using 

traditional recruitment 

methods. Of these 175, 78 

were found on Facebook, 

68 accepted friend 

requests, and 43 girls 

participated in the study. 

45% (78/175) of 

participants who 

could not have 

been reached 

with traditional 

methods were 

recruited through 

Facebook; the 

recruitment cost 

was free, except 

for staff time.  

Ramo & 

Prochaska 

(2012) 

Using Facebook 

advertisements for 

recruitment of 

young  cigarette and 

substance users 

Sociodemographics, 

smoking and 

substance use 

behaviors 

Facebook was a useful, 

cost-effective recruitment 

source for young-adult 

smokers to survey tobacco 

and other substance usage. 

Average 

recruitment cost 

via Facebook per 

participant was 

$4.28, which was 

cost-effective. 
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Table 2-2 (Continued).  

SNS for intervention (7 studies) 

Study Intervention 

description 

Length of 

interventi

on with 

SNS 

Contro

l 

conditi

on 

Measures Key findings Result 

related to 

using SNS 

Hedge & 

Donald 

(2011) 

Developing 

and evaluating 

SNS pages 

named 

―Watford 

Sexual Health 

Centre‖ for 

sexual health 

information 

and clinic 

information 

22 

months 

after 

launching 

the SNS 

page 

None SNS pages 

evaluation 

82% said the 

page was 

interesting or 

ok. 85% said 

the page was 

useful. 81% 

said they 

would use the 

pages for 

sexual health 

information. 

Only 33% 

interested in 

using 

discussion 

forum. 

SNS as 

sexual health 

information 

source 

would be 

useful, but 

also has 

challenges, 

such as 

reluctance to 

participate in 

discussion 

forum due to 

identificatio

n. 

Kelty et 

al. (2012) 

Girls‘ 

recreational 

activity 

support 

program using 

information 

technology 

(GRASP-IT) 

Phase I: face-

to-face 

program 

including 30 

min 

information 

session & 60 

min PA 

session; Phase 

II: online 

communicatio

n using 

Facebook 

12 weeks 

(Phase I: 

6-week, 

Phase II: 

6-week) 

Existi

ng 

school 

sports 

progra

m 

PA using 

pedometers, BMI, 

cardio-respiratory 

fitness (CRF), self-

efficacy, peer social 

support, focus group 

discussion 

(intervention group 

only) 

PA (steps), 

BMI, CRF, 

self-efficacy, 

and peer 

social support 

all improved 

in the 

intervention 

group but not 

statistically 

significant. 

Compared 

with face-to-

face phase 

(80% 

attendance), 

Facebook 

phase 

participation 

was low 

(33%).  

Combination 

of both face-

to-face and 

SNS based 

intervention 

is 

recommende

d. 
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Table 2-2 (Continued).  

Study Intervention 

description 

Length of 

interventi

on with 

SNS 

Contro

l 

conditi

on 

Measures Key findings Result 

related to 

using SNS 

Litt & 

Stock 

(2011) 

Viewing 

Facebook 

profiles 

(fabricated by 

the researcher) 

of 3 alcohol 

users and 1 

non-alcohol 

user students 

40 

minutes 

Viewi

ng the 

fabrica

ted  

profile

s of  3 

non-

alcoho

l users 

and 1 

alcoho

l user 

studen

ts 

Perceptions of using 

alcohol, alcohol use 

experience, time 

spent on Facebook 

Descriptive 

norms for 

alcohol use 

from 

Facebook 

influences 

willingness to 

use alcohol, 

prototypes, 

attitudes 

toward use, 

and perceived 

vulnerability.  

Alcohol use 

descriptive 

norms via 

SNS could 

influence 

alcohol use 

cognition 

among 

adolescents. 

Moreno et 

al. (2009) 

Single email 

sent (within 

the MySpace 

system) from a 

physician 

about changing 

privacy setting 

and removing 

sexual 

references 

from SNS 

profiles 

One email 

message 

within a 

SNS 

system 

No 

email 

from a 

physic

ian 

Number of 

references to sexual 

behavior and 

substance use on 

profiles, privacy 

setting changes  

Sexual 

references on 

profiles 

decreased 

14% in 

intervention 

group and 5% 

in control 

group 

(p=.05).  

 

One brief 

message 

intervention 

may have a 

potential to 

reduce the 

risks of 

online 

victimization 

related to 

delinquent 

behaviors. 

 

Napolitan

o et al. 

(2012) 

Facebook 

group: 

receiving 

information 

(handouts & 

podcasts) via 

Facebook 

group 

Facebook Plus 

group: 

receiving 

information 

via Facebook 

group, text 

messages, and 

weekly 

tailored 

feedback 

reports 

8 weeks Waitin

g list  

Height, weight, PA 

behavior, goal 

setting & planning, 

PA self-efficacy, 

weight self-efficacy, 

adapted social 

support for diet and 

exercise, 

engagement/compli

ance, consumer 

satisfaction 

Weight loss 

of Facebook 

Plus group (-

2.4±2.5 kg) 

was greater 

than 

Facebook 

group (-

0.6±2.4 kg) 

and control 

group (-

0.2±2.6 kg) 

(p<.05).   

Weight 

changes are 

not 

significantly 

different 

between 

Facebook 

group and 

control group.  

Intervention 

that is 

combination 

of Facebook, 

text 

messaging, 

tailored 

feedback, 

and support 

person is 

recommende

d.  
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Table 2-2 (Continued). 

Study Intervention 

description 

Length of 

interventi

on with 

SNS 

Contro

l 

conditi

on 

Measures Key findings Result 

related to 

using SNS 

Ralph et 

al. (2011) 

Developing 

and evaluating 

SNS page on 

MySpace of 

California‘s 

TeenSMART 

Outreach 

(TSO) 

Since 

January 

2008 

None Survey for use of 

the Internet and 

SNS, and seeking 

sexual health 

information online; 

Focus group for 

teens‘ perception of 

SNS and Internet, 

and attitude toward 

friending the 

clinic‘s SNS 

50% of teens 

were 

interested in 

receiving 

health 

information 

via SNS, but 

they more 

preferred via 

a clinic‘s 

website 

(70%) or 

email (60%).  

Teens have 

various 

perspectives 

on a clinic on 

MySpace: the 

site should 

look like 

professional 

vs. youth-

friendly.   

A clinic on 

SNS should 

not replace 

traditional 

in-person 

intervention.  

Advantage 

of using 

SNS: low 

cost of 

developing, 

monitoring, 

and 

maintaining 

the site 

compared 

with in-

person 

intervention, 

more 

engagement 

of teens, can 

reach to 

larger 

number of 

teens  

Yager & 

O'Keefe 

(2012) 

Developing 

and evaluating 

Facebook page 

named ―Teen 

Sexual Health 

Information‖ 

for STI 

information 

Summer 

and Fall 

2011 

None Demographics (age 

and gender), 

Facebook page 

evaluation  

Users said 

they learned 

more about 

STIs, and 

found the 

Facebook 

page helpful. 

Using 

Facebook to 

disseminate 

sexual health 

information 

for teens is 

feasible 

option. 
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Table 2-2 (Continued).  

SNS for measurement (7 studies) 

Study Methods description Measures Key findings Result related to 

using SNS 

Egan & 

Moreno 

(2011) 

Content analysis of 

publicly available 

Facebook profiles for 

references to stress, 

weight concerns, 

depressive symptoms, 

and alcohol use  

Demograp

hic data, 

date of 

most 

recent 

activity, 

text, and 

images of 

references 

on profiles 

The prevalence of references to 

stress, weight concerns, 

depressive symptoms, and 

alcohol use were 37%, 6%, 

24%, and 73%, respectively.  

The stress references displayers 

are more likely to reference 

weight concerns (OR, 5.36; CI, 

1.87-15.34), and depressive 

symptoms (OR, 2.7; CI, 1.57-

4.63), and to be female (OR, 

2.81; CI, 1.7-4.7). 

SNSs could be a 

new venue for 

screening youth‘s 

health conditions 

and risk behaviors. 

SNSs may have a 

potential as a 

patient education 

tool. 

Griffiths 

& 

Casswell 

(2010) 

A cyberspace 

ethnographic method 

that collected 

Comments from either 

personal or fan Bebo 

SNS, and then 

conducted textual 

analysis of collected 

comments  

Text and 

personal 

images 

related to 

alcohol on 

Bebo sites 

Communication on a SNS about 

alcohol among youth showed 

how they engaged with alcohol 

and their view of alcohol 

marketing messages. 

Sharing alcohol 

related information 

on SNSs may 

contribute to 

normalization of 

youth‘s alcohol 

consumption. 

As alcohol 

marketing moving 

fast to SNS, public 

health research of 

youth‘s SNS usage 

is recommended. 

Moreno, 

Briner et 

al. (2010) 

Content analysis of 

publicly available 

MySpace profiles for 

alcohol references 

from four randomly 

selected zip codes, 

representing urban, 

rural, and suburban (2 

zip codes) 

Applying CRAFFT 

problem drinking 

criteria to evaluate 

associations and 

consequences related 

to problem drinking 

behaviors in text 

references only 

Demograp

hic data, 

text and 

images, 

and 

download

ed icons 

(e.g., 

advertise

ments of a 

beer 

brand) on 

profiles 

Among four sociodemographic 

communities, no differences in 

prevalence for frequency of 

alcohol display on profiles. 

Profile owners of alcohol 

references are mostly male 

(54%) and White (71%). 

Few references (3%) meet 

CRAFFT problem drinking 

criteria. 

As alcohol 

references on SNSs 

are prevalent and 

explicit, an SNS 

could be an 

innovative venue 

for interaction with 

youth, and deliver 

media literacy 

training to youth 

regarding 

interpretation of 

alcohol messages in 

the media. 
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Table 2-2 (Continued). 

Study Methods description Measures Key findings Result related to 

using SNS 

Moreno, 

Brockman 

et al. 

(2010) 

Content analysis of 

publicly available 

MySpace profiles for 

sexual references 

(first, identify 10 non-

displayers and 10 

displayers; second, 

identify their top 8 

friends)  

Demograp

hic data, 

text and 

images of 

sexual 

references 

on profiles 

24% (38 out of 160) of selected 

owners‘ top 8 friends had sexual 

references on their profile.  

The proportion of profiles that 

displayed sexual references was 

not significantly different 

between top 8 friends of 

displayers and those of non-

displayers. 

Displayers more likely to have 

displayer friends (x
2
=4.1, 

p=.04). 

Sexual references 

on an SNS by an 

individual may 

have an influence 

on him/her friend 

groups. 

SNSs could be an 

innovative venue to 

explore adolescent 

sexual behaviors 

within peer groups. 

Moreno, 

Jelenchic

k et 

al.(2011) 

Content analysis of 

selected public 

Facebook profiles 

from college students, 

especially ―status 

updates‖ (personally 

written text) 

Applying DSM-IV 

criteria to 1-year 

―status updates‖ to 

examine the 

prevalence of major 

depressive episode 

(MDE) 

Demograp

hic data, 

Facebook 

usage 

informatio

n, 

profile‘s 

history of 

―status 

updates‖ 

from 1 

year prior 

to date of 

study 

25% of profiles displayed one or 

more depressive symptoms on 

status updates. 

2.5% of profiles met the criteria 

for a MDE. 

Profile owners who displayed 

depression symptoms were 

more likely to have updated 

profile recently (p<.01), or were 

more likely to have received 

response from a Facebook 

friend to a displayed depression 

references (OR, 2.1; p<.01) 

SNSs may have a 

potential for 

identifying students 

with depression 

symptoms, which 

are not always 

apparent offline. 

SNSs could be a 

novel platform to 

deliver social 

support and mental-

health knowledge 

to college students. 

Moreno, 

Egan, & 

Brockman 

(2011) 

Content analysis of 

publicly available 

Facebook profiles for 

alcohol references 

among undergraduate 

males 

Demograp

hic data, 

text, and 

images on 

profiles 

85% of profiles displayed 

alcohol references, and the 

number of references per profile 

was 8.5. 

Displaying of references 

increased with entering college 

for class of 2011 and class of 

2012. 

An increase in the number of 

friends is significantly 

associated with increase in the 

number of displayed alcohol 

references (p<.01). 

Alcohol references 

on SNSs may have 

an influence on 

social norms and 

alcohol use. 
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Table 2-2 (Continued). 

Study Methods description Measures Key findings Result related to 

using SNS 

Moreno et 

al. (2012) 

Content analysis of 

publicly available 

Facebook profiles for 

alcohol references 

(only included the 

profiles that were 

contacted by phone 

call), then categorized 

into 1 of 3 categories: 

Non-displayer, 

alcohol displayer, and 

intoxication/problem 

drinking (I/PD) 

displayer. 

Cross-sectional online 

survey of alcohol use 

and problem drinking 

behaviors 

Profiles: 

demograp

hic data, 

text, and 

images 

Survey: 

problem 

drinking 

using the 

Alcohol 

Use 

Disorders 

Identificat

ion Test 

(AUDIT) 

 

Among the analyzed profiles, 

64% was non-displayers, 20% 

were alcohol displayers, and 

16% were I/PD displayers. 

I/PD displayers are more likely 

to fit the problem drinker (OR, 

4.4; CI, 2.0-9.4) category of the 

AUDIT scale, and more likely 

to report an alcohol-related 

injury in the past year (p=.002). 

The scale for 

problem drinking 

can be applied to 

Facebook profiles 

to screen for 

alcohol use and 

identify students at 

risk among college 

students. 

SNS profiles can be 

used to provide 

further information 

or counseling at 

risk students. 
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Figure 2-1.  

Flow Chart of the Literature Search Process  

29 (23+6) of full-text articles 

assessed for eligibility 
12 of records excluded: 

 

 Not using SNS as 

recruitment, intervention, 

or measurement: 5 

 Not youth, age 15-25: 6 

 Not for health-related 

purpose: 1 17 (11+6) of studies included in 

qualitative synthesis 

78 (72+6) of records after 

duplicates removed 

90 of records identified 

through database searching 

 

   PubMed 12 

   CINAHL 5 

   PsycINFO 2 

   HealthSTAR 12 

   All EBM reviews 0 

   ERIC 5 

   Web of Science 54 

11 of additional records 

identified through other 

sources 

78 (72+6) of records screened on 

basis of title and abstract 

49 of records excluded: 

 

 Not using SNS as 

recruitment, intervention, 

or measurement: 40 

 Not youth, age 15-25: 2 

 Not for health-related 

purpose: 7 



  

33 

2.5. Discussion 

For this review, studies that met selection criteria were able to successfully access 

study populations and implement interventions using SNS as unique tools for research. 

The studies included a wide range of topics, such as physical activity, sexual health, 

mental health, and substance abuse. Four findings are apparent in this review: (a) ease of 

access to youth, (b) cost-effectiveness in recruitment, (c) ease of intervention, and (d) 

reliable screening venue of mental status and high-risk behaviors. 

Ease of Access to Youth 

This systematic review concluded that SNS are an effective venue to reach AYAs 

for participatory health research. Given SNS are fully integrated into the lives of youth, 

utilizing SNS for health research may increase the chance of reaching AYAs in a rapid, 

more cost-effective manner. Populations able to recruit and enroll through SNS are only 

those who have technology with Internet access. Typically, only adolescents of medium 

to high socio-economic status (SES) fit these inclusion criteria. However, a recent survey 

from Pew Research Center (Lenhart, 2012a) pointed out that the digital divide is 

shrinking (Pew Research Center, 2011). The report indicated that youth from low-income 

and low-SES environments are slightly more likely to go online, and there was no racial 

or ethnic difference in technology ownership. For instance, low-SES adolescents may 

have Internet access via smartphone. Smartphone technology offers a reasonable solution 

to AYAs who may not be able to afford a laptop or desktop computer. There was no 

racial or income difference in smartphone ownership among adolescents (Lenhart, 2012a). 

Potentially, this quick, efficient access via phone has demonstrated that SNS are even 

more popular among the lowest income teens than among the highest income teens (87% 
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vs. 76%; Lenhart, 2012a). We can assume, therefore, that SNS are a notable venue to 

reach low-SES youth, a population at times difficult to recruit and retain as research 

subjects. However, there is still a challenge to claims that SNS can reach all youth. At 

present, 77% of teens have a cell phone, but only 23% of those have a smartphone 

(Lenhart, 2012b). A group at high risk for poor health outcomes—AYAs significantly 

below the poverty line—may not own any technology (Lenhart, 2012a). 

Cost Effectiveness in Recruitment 

This review demonstrated using SNS to recruit AYAs may be cost effective. 

Multiple studies report that large samples can be obtained with a low recruitment cost 

from more diverse populations and larger geographic areas through SNS (Fenner et al., 

2012; Jones et al., 2012; Ramo & Prochaska, 2012). On the other hand, traditional 

recruitment methods can be expensive and ineffective, much higher than recruitment via 

SNS (Garrett et al., 2000; Robinson et al., 2007; Rubin et al., 2002). The recruitment cost 

is expensive not only with traditional methods, but also with web-based recruitment 

methods other than those that use SNS (Ramo, Hall, & Prochaska, 2010). One type of 

web-based advertisement people may frequently see is Google advertisements, which are 

usually located on the right side or below the web page. Considering that almost half of 

SNS users are youth and that there is relatively low cost, recruitment via SNS may be the 

most effective way to reach and recruit the target population. 

Besides being cost effective for recruitment, SNS can also recruit hard-to-reach 

populations dealing with sensitive and potentially stigmatizing issues, such as human 

immunodeficiency virus and acquired immunodeficiency syndrome or substance use and 

abuse (Ramo & Prochaska, 2012; Wagenaar, Sullivan, & Stephenson, 2012). Moreover, 
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recruitment through SNS can penetrate different communities (urban vs. suburban; 

Fenner et al., 2012) or countries (Wagenaar et al., 2012). Even 79% of homeless youth, 

who are the hardest to reach, use SNS almost every week (Young & Rice, 2011). One 

specific site (Facebook) was useful to find potential participants who could not be 

contacted through community and school (Jones et al., 2012). Therefore, this tool can be 

the most effective mechanism to capture hard-to-reach populations. 

Regarding confidentiality of participants, recruitment through SNS‘s 

advertisements ensured the privacy and security of participants‘ information. Facebook 

uses an automatic advertising system so an individual‘s information is not provided to the 

advertiser; all information regarding Facebook users is de-identified. The advertiser is 

only able to preset the characteristics of the target population, for example, age, gender, 

location, and their interests. In addition, after clicking the advertisement, users are 

directed to the study website; thus, all subsequent procedures take place outside of 

Facebook (Fenner et al., 2012). However, if researchers search and recruit directly 

through the search feature on SNS, for example, using school name and geographic 

location, then the confidentiality of this approach may be problematic (Jones et al., 2012). 

Ease of Intervention 

SNS can be innovative venues. First, interventions through SNS can be tailored to 

the participants based on preset selection criteria or their progress, such as weekly 

tailored feedback reports (Napolitano et al., 2013). Adolescents may be at different 

developmental or social levels of maturity; therefore, the personalized intervention 

addressing the specific needs the subjects have may effectively increase the success of 

the study. Second, the intervention via SNS can provide seamless health research because 
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it is frequently accessed by the subjects involved in the study. Compared with previous 

web-based interventions, intervention via SNS may be more efficient. For example, 

participants (a) do not need to intentionally access an external study website, (b) do not 

need assigned usernames and passwords because they are already logged into the 

particular SNS to communicate with their friends as usual, and (c) are already familiar 

and comfortable with the study SNS (Bennett et al., 2009; Ruggiero et al., 2011); these 

advantages may easily keep participants engaged and limit the attrition rate of a study. 

For researchers, developing SNS pages are free so they can reduce the cost and effort for 

stand-alone website development. 

Several studies speak to the synergic effect of SNS when used in combination 

with other methods (Kelty et al., 2012; Napolitano et al., 2013; Ralph et al., 2011). These 

studies implied that the intervention via SNS should not replace other traditional methods. 

Instead, researchers need to consider integrating SNS components and other methods 

(e.g., face-to-face components) to maximize intervention dose and potentially improve 

outcomes. 

Reliable Screening Venue of Mental Status and High-Risk Behaviors 

Previous studies on content analysis of SNS profiles found that AYAs displayed 

their high-risk behaviors and depressive symptoms on their profiles (Egan & Moreno, 

2011; Moreno, Briner, et al., 2010; Moreno, Brockman, et al., 2010; Moreno et al., 2012; 

Moreno, Egan, et al., 2011; Moreno, Jelenchick, et al., 2011). Since youth may feel 

uncomfortable discussing these issues with healthcare providers in a face-to-face 

situation, SNS can serve as an authentic and innovative tool to identify the prevalence of 

high-risk behaviors and depression. In addition, SNS can provide counsels and follow-up 
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resources where considered as a safe venue to discuss those sensitive issues. Future 

studies that collect and evaluate data from SNS may provide information for evidence-

based interventions that may successfully target and decrease high risk behaviors in youth. 

Limitations of the Current Literature 

Despite the promise that SNS hold to deliver interventions to youth and other 

hard-to-reach populations, there are limitations to the studies discussed. First, the 

majority of selected studies had no follow-up measurement after their initial outcome. In 

terms of intervention period, a 12-week intervention was the longest period among 

selected studies (Kelty et al., 2012). With the short-term interventions, it was not possible 

to measure which component accounted for changes and effectiveness. Moreover, among 

the 17 studies, only 3 RCTs used SNS in their interventions. Second, although the digital 

divide has decreased from the past as new technologies have developed; there are 

limitations to accessing the study sites without a computer and the Internet. Additionally, 

if participants are only accessing with a smartphone, the scope and type of study may be 

limited by the size of the phone screen or the ability to scroll through the questions of a 

survey. This may be limiting those who are well below the poverty line, who cannot 

afford a computer with online access. Third, most studies recruited from a limited pool of 

participants, for instance, a particular university or school; therefore, the results may not 

able to generalize. Fourth, ethical issues were raised when recruiting or performing 

research on SNS. For example, the content analysis process with public profiles was 

conducted without any consent process from the participants, and analyses described 

illegal or high-risk behaviors, such as recreational alcohol use, smoking, and substance 

abuse. To avoid this potential ethical problem, some intervention studies created private 
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groups and invited subjects to the groups. The researchers also urged potential subjects to 

change privacy settings to limit viewing of their profile to selected friends so that subject 

privacy and confidentiality were protected (Moreno et al., 2009; Napolitano et al., 2013). 

Facebook recently reset its privacy settings due to privacy concerns raised by the 

public and also has developed a video clip about ―10 new privacy settings every 

Facebook user should know‖ to promote awareness of making users‘ information public. 

Commentary from multiple studies stresses that the confidentiality of the research 

population should be the number one priority, especially when using SNS for vulnerable 

populations (Bull et al., 2011; Lau et al., 2011; O‘Keeffe & Clarke-Pearson, 2011). 

2.6. Conclusions 

Given the popularity and features of SNS, utilizing SNS in AYA health research 

will provide great advantages to both the researcher and the participant. Recruitment and 

intervention through SNS would reach diverse and hard-to-reach populations and keep 

participants engaged. Qualitative analysis of SNS profiles would serve as a window to 

screen health risk behaviors of youth, which may not be easily detected through a formal 

screening process. Although SNS have many potential advantages, the current literature 

also pointed out ethical and safety issues with the role of healthcare providers when using 

SNS in their research. There exists scant peer-reviewed literature on the use of SNS for 

AYA health; therefore, future research may need to utilize SNS in RCTs for long term 

intervention and need to make an effort to bridge the digital divide. In addition, future 

research should take steps for improving the quality of health information provided and 

protecting participants‘ safety. 
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Chapter 3. Development of a Teen-Friendly Health Education Program on 

Facebook: Lessons Learned (Manuscript 2) 
2
 

3.1. Abstract 

Adolescent obesity is a significant public health problem in the United States. 

Although Korean American adolescents are at risk of obesity, a culturally tailored health 

education program is not available for them. Social networking sites, such as Facebook, 

are the most popular online activity among adolescents and can be an effective medium 

to deliver health education. Our research team developed a health education program for 

Korean American adolescents on Facebook, called ―Healthy Teens.‖ The aim of this 

study was to discuss important lessons learned through the program development process. 

This program includes four learning modules about healthy eating and physical activity. 

The program was developed based on the social cognitive theory, and the online program 

was developed by reviewing and applying web usability principles for adolescents. Upon 

completion, the usability of the program was assessed using heuristic evaluation. The 

findings from the heuristic evaluation showed that the Healthy Teens program was usable 

to Korean American adolescents. Some of the suggestions focused on length of content 

and continuous updates of links. The findings from this study will assist researchers who 

are planning to build similar Facebook-based health education programs. Further studies 

are needed to investigate the feasibility and effectiveness of using this approach to 

increase knowledge and modify behavior to prevention adolescent obesity.  

Key words: Pediatric obesity; Web-based learning; social media; usability evaluation 
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3.2. Introduction 

The prevalence of adolescent obesity in the U.S. has more than quadrupled from 

5% to 21% during the past three decades (Ogden et al., 2014). Adolescent obesity 

increases the risk for a number of comorbidities, such as metabolic syndrome and type 2 

diabetes (Biro & Wien, 2010) and creates an economic burdens for families and the 

nation, which will account for over $860 billion in health care expenditures by 2030 (Y. 

Wang, Beydoun, Liang, Caballero, & Kumanyika, 2008). Although the obesity 

prevalence among Asian American adolescents is relatively less than the national average 

(Albrecht & Gordon-Larsen, 2013), acculturation to the American lifestyle, such as 

consuming more animal protein and fat, increases the risk of obesity more than twice in 

the second and the third generations of Korean American (KA) immigrants compared to 

the first generation (L. Chen, Juon, & Lee, 2012; Popkin & Udry, 1998). Culturally 

tailored health education about promoting healthy lifestyles and weight have shown 

effectiveness in achieving healthy eating and adequate physical activity (L. Chen et al., 

2012). Research about KA adolescent obesity prevention, however, has not been widely 

conducted and educational health resources tailored to their acculturated diet and lifestyle 

are not available. 

Currently, the Internet has become an effective medium to deliver health 

education (Im & Chang, 2013). Adolescents are particularly active in social networking 

sites (SNSs) (Madden et al., 2013). The Pew Research Center reported that 95% of 

adolescents use the Internet, and their most popular online activity is the use of SNSs, 

such as Facebook, MySpace, and Twitter (Madden et al., 2013). With the rapid growth of 

new technologies in combination with wireless access to the Internet, SNSs have become 
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part of adolescents‘ everyday lives. Traditionally, SNSs have been mainly used for 

communication purposes. Recently, however, they are increasingly being used for the 

sharing of health information and for providing social support among persons with 

chronic conditions (Greene et al., 2011). Researchers also have used SNSs as a platform 

to deliver health interventions for adolescents on various topics, for example, obesity 

prevention (Napolitano et al., 2013), sexual health (Bull et al., 2012), and alcohol and 

drug use (Litt & Stock, 2011). However, studies using SNS as health interventions are 

still in the beginning phase, and only a few research studies have been conducted using 

SNSs to offer structured health education interventions for adolescents.  

Among those SNSs, Facebook seems to be  the most suitable platform for 

adolescent health education because it is the most popular SNS (eBizMBA Rank, 2014) 

and has several features useful for the delivery of structured health educational content. 

Another advantage of using Facebook is its availability and reliability for social 

interaction tool, since it has been tested and updated by Facebook developers so far 

compared to developing a new custom website. For example, Facebook has an 

image/video sharing function, no word limits in Note postings, and privacy protection 

(e.g., one can invite selected users to a private group). Twitter is another widely used 

SNS (eBizMBA Rank, 2014), however, it has limited functionality, such as a 140-

characters limit per posting (Twitter, 2014), which  makes it difficult to deliver in-depth 

education. 

On the other hand, Facebook as an online learning platform poses specific design 

challenges and usability issues compared to online education through other types of 

websites. Usability means users can do what they want to do the way they expect to be 
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able to do it without any questions and difficulties (Rubin & Chisnell, 2008). To achieve 

specific goals of websites, the site must be usable by specified users. Various usability 

principles have been identified in the literature to assist website developers (Barbour, 

2007; Nielsen, 1993; Usability.gov, n.d.). For example, Nielsen (1993) defines the five 

components of usability: learnability, efficiency, memorability, errors, and satisfaction. 

Some of these principles may not be applicable for Facebook-based programs, as 

Facebook is developed for mainly communication purposes and provides less freedom in 

design. Even though there are several usability challenges in developing health 

educational programs on Facebook, it still has many advantages that other platforms 

cannot provide, such as a high access rate and popularity among the target population.  In 

general, adolescents are considered to be a tech-savvy generation. However, according to 

user testing comparing adolescents and adults, adolescents‘ success rate  was lower than 

adults (Nielsen & Loranger, 2013). Although they might feel confident in using the 

Internet, adolescents do make mistakes and often give up quickly (Nielsen & Loranger, 

2013). They also have a short attention spans and a low reading ability, become easily 

bored, and tend to scan instead of reading lengthy text (Fidel et al., 1999; Nielsen & 

Loranger, 2013). Thus, usability principles may be more important for adolescents than 

for adults.  

In this study, a Facebook-based obesity prevention program for KA adolescents 

(Healthy Teens) was developed to be used in a future trial that will investigate its impact 

on obesity prevention in this population. The aim of this article was (1) to describe the 

development of the Healthy Teens program and (2) to report lessons learned through the 

development process. By doing so, this article strengthens the evidence base regarding 
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development of SNS-based, and in particular Facebook-based, health education programs 

that will be helpful for those who are planning to build a similar program.  

3.3. Review of Literature 

The goal of the Healthy Teens program is to change unhealthy behaviors to 

healthy ones for obesity prevention. In designing interventions to change behavior, 

theory-based approaches are effective in increasing health-related behaviors (Im & Chang, 

2013). Additionally, it is important that online programs are user-friendly, especially for 

programs targeting healthy adolescents, because adolescents without an imminent health 

crisis (e.g., diabetes or hypertension) are not likely to be internally motivated to learn 

health information to change their behaviors (Crutzen et al., 2009). Thus, education 

programs targeting healthy adolescents should have good usability to maintain the 

interest of users throughout the intervention period.  

Theory-Based Online Health Education  

A theoretical framework is important in the development of online education 

programs because content of learning modules and outcome variables are identified based 

on the selected theoretical framework (Nahm, Resnick, & Covington, 2006). In addition, 

theories explain how the variables interact with each other. For this program, social 

cognitive theory (SCT) (Bandura, 1998) was selected as a theoretical framework because 

the main purpose of the Healthy Teens program is to promote selected health behaviors to 

prevent adolescent obesity. Three components from SCT (outcome expectations, goal 

setting, and self-efficacy) have been applied to the development of learning module 

contents. For self-efficacy, content was developed to improve the mastery experience, 

vicarious experiences, social persuasion, and reduction of physiological and emotional 
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stresses. Table 3-1 explains the application of SCT in the development of the Healthy 

Teens program.  

Importance of Usability in Online Health Education Programs  

 Although extensive literature for web usability principles among adults has been 

established (Krug, 2014; Usability.gov, n.d.), information on usability principles for 

adolescents is limited. Principles specifically focused on Facebook sites were not 

available. Several usability studies on Web-use behaviors among adolescents have been 

conducted (Fidel et al., 1999; Stinson et al., 2010) and a few researchers reported 

adolescents‘ usability issues and principles for teen-friendly websites (Barbour, 2007; 

Chow, Smith, & Sun, 2012; Nielsen & Loranger, 2013). Usability principles can be 

organized into the three categories: content, navigation, and appearance. Table 3-2 

summarizes usability principles developed from those studies, and how they were applied 

to the Healthy Teens program.  

Content. The web-based education programs should provide clear instructions 

and expectations of what has to be done over a certain time period (Barbour, 2007). All 

health education content should be developed between a 6
th

 and 8
th

 grade reading level 

(Freda, 2005), and should be written in short sentences and paragraphs (Nielsen & 

Loranger, 2013). Use of multimedia is essential in creating websites for adolescents 

(Barbour, 2007; Chow et al., 2012; Nielsen & Loranger, 2013). The multimedia, however, 

should be relevant to the contents and should not be overused. A balance of text and 

illustrations is also important because adolescents do not read lengthy text but scan web 

pages (Nielsen & Loranger, 2013). For health-related websites, regular monitoring and 

maintenance of all external links is recommended (Cheh, Ribisl, & Wildemuth, 2003). 
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Appearance. Principles for the appearance of websites include graphics, color, 

font size, and spacing. The overall design of a website targeting adolescents should be 

cool and clean (Chow et al., 2012; Nielsen & Loranger, 2013). Color schemes should be 

bright and engaging but overuse of those colors may give off a negative impression to 

teenagers (Nielsen & Loranger, 2013). Adolescents do not like small fonts, even though 

they have good eye sight, since they do not read but scan the web pages (Nielsen & 

Loranger, 2013). Since adolescents may not have sufficient reading skills, paragraphs 

should be presented in small and meaningful chunks with plenty of white space to help 

their readability (Nielsen & Loranger, 2013). 

Navigation. On educational websites, seamless navigation is important so that the target 

audience is able to understand and follow the program (Meloncon, Haynes, Varelmann, 

& Groh, 2010). Web-based programs should have a simple navigational structure, but the 

content on the web pages should be interesting and be presented in various ways to attract 

users‘ attention (Barbour, 2007). If the website has many pages, it should have site maps 

to provide an overview of the website (Cheh et al., 2003; Usability.gov, n.d.).
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Table 3-1.  

Social Cognitive Theory Components in the Healthy Teens Program 

Components Definition Application to the program 

Outcome 

expectations 

Anticipation of the 

probable outcomes that 

would ensue as a result of 

engaging in the behavior 

under discussion 

Modules: Emphasize positive outcomes 

of healthy diet and regular physical 

activity in terms of physical outcomes 

(e.g., less chance of diabetes) and self-

evaluations (e.g., good self-image) 

Goal setting or 

self-control 

Setting goals and 

developing plans to 

accomplish chosen 

behaviors 

Modules: Emphasize the importance of 

setting health goals and include teen-

friendly tools to help in setting goals 

Discussion forum: Keep track of their 

goals and whether they meet the goal or 

not; if not, discuss the reasons. 

Self-efficacy   

Mastery 

experience  

 

A person‘s own 

experiences of success or 

failure: the most effective 

source for creating strong 

self-efficacy  

Discussion forum: Discussion topics 

aim to encourage participants to think 

about prior and ongoing healthy 

behaviors (e.g., increased amount of 

physical activity or healthier food 

choice)  

Vicarious 

experiences 

Observing the success of 

others who are similar to 

oneself instills faith in 

one‘s own success at  

comparable activities 

Discussion forum: Ask participants to 

share success story of healthy behaviors 

Social 

(verbal) 

persuasion 

People who are persuaded 

verbally have faith in their 

capability to succeed. This 

component is widely used 

because of its ease and 

ready availability 

Discussion forum: Receive positive 

feedback for efforts in healthy diet and 

physical activity from the researcher or 

other participants 

Physiologic

al and 

emotional 

states  

These states influence an 

individual‘s self-efficacy 

judgments about specific 

tasks; any behavior 

change associated with 

stress will hinder the 

change process 

Modules: Explain that many people 

may struggle and it is important to stay 

motivated; Include several multimedia 

resources to make this program fun for 

adolescents   

Discussion forum: Ask participants to 

share their strategies to overcome 

barriers; they will learn from each other 

how to reduce physiological or 

emotional factors (e.g., pain or stress) 

that can interfere with behavioral 

change  
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Table 3-2.  

Usability Principles for Teen-friendly Websites and Their Application to the Healthy 

Teens Program on Facebook 

Web Usability 

Principle for 

Adolescents 

Application to 

Facebook* 

Application to the Health Teens Program  

on Facebook 

Content   

- Provide a summary 

of the content and use 

the personalized 

examples (Barbour, 

2007) 

Appropriate: 

Use of 

Facebook Notes  

- In each learning module, the first page 

included the summary of module contents 

and learning objectives.  

- Provide clear 

instructions and 

expectations (Barbour, 

2007) 

Appropriate: 

Use of 

Facebook Notes 

- Provision of instruction with clear 

directions and screen shots.  

- Provision of a table of the program 

schedule: downloadable and printable 

format 

- Provision of learning objectives in each 

module.  

- Don‘t talk down to 

teens (Nielsen & 

Loranger, 2013) 

 

Appropriate: 

Content 

development 

- To ensure that the contents are age 

appropriate for target population, (1) 

learning module contents were reviewed by 

a pediatric nursing professor and two 

pediatric nurse practitioners; (2) two KA 

adolescents reviewed the contents.  

- Develop the content 

for the average or 

below average student, 

while including 

enrichment activities 

for above average 

students. 

Appropriate: 

Content 

development  

- The content itself is developed for the 

average students but ―Read more‖ links are 

provided for further information. 

- Write at a 6
th

-grade 

reading level or lower 

(Nielsen & Loranger, 

2013)  

- Health education 

materials should be 

written in 6
th

- 8
th

 grade 

reading level (Doak, 

Doak, & Root, 1996; 

Freda, 2005).  

Appropriate: 

Content 

development 

- All contents were developed based on 6
th

-

grade reading level.  

- Contents were written in short sentences 

and paragraphs. Reading level was checked 

with Flesch-Kincaid readability test (Freda, 

2005). 
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Table 3-2 (Continued).  

Web Usability 

Principle for 

Adolescents 

Application to 

Facebook* 

Application to the Health Teens Program  

on Facebook 

- Do not overuse 

scrolling (Nielsen & 

Loranger, 2013) 

 

 

 

Limited: 

Without ability 

to scroll down, 

users cannot 

navigate 

Facebook. 

- Teens who have used the Facebook 

Timeline will be familiar with scrolling 

down because Timeline organizes posts in 

chronological order. 

Length of each module page was limited to 

minimize scrolling. 

- Teens like interactive 

features (e.g., quizzes, 

games, forums) rather 

than simply reading 

(Chow et al., 2012; 

Nielsen & Loranger, 

2013). 

- Use multimedia to 

enhance the content 

and not simply because 

it is available (Barbour, 

2007):  

- Avoid entertainment 

overload (Nielsen & 

Loranger, 2013) 

Appropriate: 

Facebook Post 

provides 

comment 

function which 

can be used as 

discussion and 

Q & A forums. 

- Multimedia resources directly relevant to 

the contents were included in the learning 

module contents.  

- Additional multimedia resources are listed 

in one place (named Playground) at the end 

of each module.  

- Use of Q & A forum.  

- Use of discussion forum at the end of each 

module.  

- Use of photo sharing feature in discussion 

forum  

- Use visuals to replace 

or supplement text  

(Barbour, 2007; Chow 

et al., 2012) 

- Make contents easy to 

scan or illustrate 

concepts visually 

(Nielsen & Loranger, 

2013) 

Limited: 

Facebook text 

editor does not 

support HTML 

code for 

creating tables. 

Thus, 

researchers 

place tables 

using image 

files (e.g., gif) 

- Learning module contents include clipart 

and photos which are relevant to the module 

content  

- Tables with photos replace lengthy text 

explanation. 

- Name of website 

should be fun (Chow et 

al., 2012) 

Appropriate: 

Facebook Page 

can have custom 

URL and Name 

- Name of the program ―Healthy Teens‖ is 

friendly and easy to remember; The name 

directly indicates the optimal goal of this 

program. 

- Monitor and maintain 

all external links (Cheh 

et al., 2003) 

Appropriate: 

Facebook Notes 

support HTML 

code for 

embedded links 

-External links will be checked on a regular 

basis. 



  

54 

Table 3-2 (Continued). 

Web Usability 

Principle for 

Adolescents 

Application to 

Facebook* 

Application to the Health Teens Program  

on Facebook 

Appearance   

- Cool graphics and 

clean designs (Chow et 

al., 2012; Nielsen & 

Loranger, 2013) 

 

Limited: 

Facebook does 

not provide 

options for 

changing 

background 

color scheme 

and layout. 

- All tables, photos, and pictures were 

placed in consistent format and size. 

- Use the first pictures (thumbnail) of each 

module for categorizing modules: color 

coding.  

- Do not use garish 

color schemes (Nielsen 

& Loranger, 2013), but 

colors need to be bright 

and engaging (Chow et 

al., 2012) 

Limited: 

Facebook does 

not provide 

options for 

changing 

background 

color scheme 

and layout. 

- The theme color of logo, cover photo, 

images was green for consistency.  

- Bright and engaging colors such as blue, 

orange, and green, were used in high clarity 

and saturation. 

- Do not use small font 

sizes (Nielsen & 

Loranger, 2013) 

Limited: 

Facebook does 

not provide 

options for font 

sizes. 

- Use of available options in the rich text 

editor of Facebook: bold, italic, underline, 

bullet, and links. 

- Display content in 

small, meaningful 

chunks with plenty of 

white space (Nielsen & 

Loranger, 2013). 

Appropriate: 

Facebook text 

editor provides 

bullets and 

spacing options. 

- Plenty of white space was placed between 

paragraphs. 
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Table 3-2 (Continued). 

Web Usability 

Principle for 

Adolescents 

Application to 

Facebook* 

Application to the Health Teens Program  

on Facebook 

 Navigation   

- The navigation should 

be easy for the students 

to use (Barbour, 2007) 

Appropriate: 

Facebook places 

posts in reverse 

chronological 

order. 

- At the end of each module page, links to 

the ―PREVIOUS‖ topic and the ―NEXT‖ 

topic added.    

- The users who have used Facebook are 

familiar with Timeline: list of the learning 

module posts in reverse chronological order. 

- Use site maps (Cheh 

et al., 2003; 

Usability.gov, n.d.) 

Limited: 

Facebook does 

not provide site 

maps for each 

Facebook Page. 

- ―Shortcuts to Healthy Teens learning 

modules, discussion forums, and resources‖ 

serves as a site map of the program. This 

posting is placed on the top of the homepage 

(Timeline) so that users can easily find this 

site map.  

* Applicability of the usability principle and difficulty encountered by web developers:  

Appropriate = Experienced no difficulties in applying the usability principle; Limited = 

Experienced difficulties in applying the usability principle and needed a modification. 

KA, Korean–American; Q&A, question and answer. 
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3.4. Development of a Healthy Teens Program 

Content Development 

Content development of the Healthy Teens program had two phases (Nahm, 

Resnick, & Covington, 2006). The first phase identified and developed the content to be 

included in the program. The second phase involved searching and developing 

appropriate media, such as photos, clipart, video clips, interactive games, and printable 

tools.  

Since few published resources were available about KA adolescent‘s dietary 

habits, interviews with KA teenagers about their eating habits and information needs 

were conducted prior to the content development. Ten KA teenagers (3 females and 7 

males with an average age of 14 years) participated in the interviews. The results showed 

that most adolescents usually had an American style breakfast and lunch (e.g., cereal with 

milk, pizza, pasta, or fried foods), but they had a Korean style dinner at home (e.g., rice, 

soup, Korean side dishes). Some KA students learned about nutrition and foods at school, 

but this education lacked the unique cultural aspects of KAs‘ eating habits. 

The content of the modules was developed based on published research articles 

(An, Hayman, Park, Dusaj, & Ayres, 2009), textbooks (O'Donohue, Moore, & Scott, 

2008), information available from health professional organization websites (e.g., 

American heart association), national guidelines, and consultations with an expert panel. 

The Healthy Teens program was comprised of culturally tailored health content for KA 

adolescents. Thus, both American and Korean health information resources were 

integrated into the program, including: (1) National physical activity and dietary 

guidelines in the U.S. and Korea (Korea Ministry of Health & Welfare, 2010; U.S. 
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Department of Agriculture, 2010; U.S. Department of Health & Human Services, 2008) 

and (2) federal and healthcare professional association websites in the U.S. and Korea. 

Content development had several iterative revisions, and the expert panel and KA 

adolescents worked together in the process until the final version was approved. The 

expert panel consisted of experts in adolescent health promotion and obesity, healthy 

eating and physical activity, and the KA population. Upon completion of content 

development, two pediatric nurse practitioners and two KA adolescents reviewed the 

modules to ensure that it was applicable to the target population. 

The Healthy Teens Facebook program has 4 modules: Adolescent Obesity, 

Healthy Eating I and II, and Physical Activity. Table 3-3 provides an overview of the 

Healthy Teens program learning modules. Each module is comprised of specific learning 

objectives, structured learning content with external web links to other relevant health 

sites, and multimedia resources such as video clips, games, and printable materials. Semi-

structured discussion topics are based on each module‘s content.  
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Table 3-3.  

Overview of the Healthy Teens Program Learning Modules 

Module Sub-topics 

Module 1. Adolescent Obesity 

 1. What is obesity?   

2. What is BMI?   

3. Health issues related to obesity   

4. Sleep and obesity   

5. Playground (Multimedia resources)   

6. Discussion forum   

Module 2. Healthy Eating I 

 1. Balanced diet / Healthy eating    

2. Major food groups I (Fruit and vegetable groups)   

3. Major food groups II (Grain and protein groups)   

4. Major food groups III (Dairy group and oils)   

5. Nutrition facts label    

6. Playground (Multimedia resources)   

7. Discussion forum Topic I  & II 

Module 3. Healthy Eating II 

 1. Foods to limit I: Bad fats   

2. Foods to limit II: Added sugars   

3. Foods to limit III: Salt (Sodium) 

4. Health issues among teens I (Eat breakfast, snacking, iron intake) 

5. Health issues among teens II (Grow taller, body image and eating 

disorders) 

6. Playground (Multimedia resources) 

7. Quick & easy recipes for healthy teens 

8. Discussion forum 

Module 4. Physical Activity 

 1. What is physical activity?   

2. Benefits of physical activity 

3. Physical activity guidelines for teens 

4. Safety   

5. Goal setting and motivation   

6. Playground (Multimedia resources) 

7. Discussion forum Topic I & II 
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Application of usability principles (content) to learning module development. 

Table 3-2 explains how the usability principles of content were applied to the Healthy 

Teens program. Facebook support for implementation of usability principles was judged 

to be one of two levels (appropriate or limited) in the table. Each module was comprised 

of specific learning objectives and structured learning content (for fundamentally 

important content) with external web links to other relevant health sites (for further 

information). Reading level of the contents tested at a 6
th

 grade reading level using the 

Flesh-Kincaid readability test. Graphics related to the content were selected considering 

the context of KA adolescents (e.g., images of Korean dishes and images of Asian 

adolescents). In addition, multimedia resources, such as game and video clips, were 

incorporated into the content. These multimedia resources in each module were also 

listed at the end of each module, in a section named Playground. This helps to ensure the 

content is not lengthy and that users are not overwhelmed by pointless multimedia, and 

provides a convenient place for teens to return to play the multimedia later without 

having to search the entire contents. Since teenagers like interactive features such as 

sharing pictures and their stories, some discussion forums encourage them to share their 

photos relevant to the learning objectives of that module. 

Limiting the use of scrolling was one of the principles for adolescents (Nielsen & 

Loranger, 2013). However, Facebook uses the scrolling function in Timeline because all 

posts are organized in chronological order on one webpage (Facebook Timeline; Figure 

3-1). Adolescents who have used Facebook will be familiar with scrolling down to access 

more content.  
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Facebook-Based Healthy Teens Program Development 

Several features of Facebook are utilized to deliver contents, for example, 

Timeline, Notes, and Photos (Facebook, n.d.). Table 3-4 summarizes the definition of 

terms in Facebook. In this project, Facebook ‗Notes‘ are mainly used to deliver the 

learning module contents and provide discussion forums. Facebook Notes provide a rich 

text editor with limited HTML codings. Facebook ‗Timeline‘ (previously, the ‗Wall‘) 

functions as the homepage. It is the place where all learning module contents are gathered 

and displayed in chronological order (e.g., weekly delivery of the content). The comment 

function is used for discussion forums. 

Two KA adolescents from the recruitment site volunteered to serve as design 

partners. They were shown the program and were asked for their opinions on overall 

design and graphics. Their suggestions were taken into account when designing the logo 

and selecting relevant graphics. Once the program was developed on Facebook, alpha 

testing was done by two nursing experts, one PhD nursing informatics student, one 

Korean language school teacher, and one KA adolescent. The researcher also received 

feedback and confirmation from expert panel (graduate students and faculty members) in 

the department of information technology. Lastly, the program was revised based on the 

feedback from the alpha testing and the expert panel. 

Application of usability principles (appearance and navigation) to Healthy 

Teens. The program was developed using the usability principles described in Table 3-2. 

The program‘s background colors (blue and white) and layout are not editable because 

Facebook does not allow changing the preset design of their platform. However, other 

graphics (e.g., logo, cover photo, table) are editable by users so the researchers selected 
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green as the main color theme (Figure 3-1 and 3-2) of the Healthy Teens program and 

applied it for consistency. Facebook has a function that displays the first image on each 

page on the Timeline as a thumbnail. This feature was useful for categorizing each 

module using a color coding. The icons were standardized to have the same design with 

different colors by module (Figure 3-1). Facebook provided a rich text editor with limited 

options (Facebook., 2013) and this was utilized to deliver user-friendly content on 

Facebook. 

Researchers developed a list of shortcuts for the program components. This was 

placed on the top of the Timeline so that users can navigate to modules of their choice or 

restart previously viewed modules without additional steps. Another way to aid 

navigation is by adding the ―PREVIOUS‖ and ―NEXT‖ buttons (links) at the end of each 

module page so that users can move through the modules in intended linear order (Figure 

3-2). Module titles are consistent and apply the breadcrumb format (Figure 3-2), a 

navigation aid, such that module titles help the users to keep track of their location within 

the program. For example, the title of ―Module 4 Physical Activity > 3. Physical Activity 

Guidelines for Teens‖ tells the users that this is the third topic of Module 4. 
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Table 3-4.  

Definition of Selected Terms in Facebook 

Groups Private spaces where users keep in touch with people in group for 

sharing updates, photos, or documents. 

Page Spaces where brands, businesses, organizations can connect with people 

on Facebook. People can receive News Feed updates by liking (click the 

Like button) the Page.   

Timeline Place of collection of all updates and activities in reverse chronological 

order. Similar to a homepage of websites. 

Like (1) Posting: Clicking the Like button on any posts to give positive 

feedback (2) Page: Clicking the Like button on certain Page to receive 

any updates from that Page on your News Feed 

Comment In addition to liking (clicking a Like button) a post, users can include a 

comment. 

News Feed The continually appended list of updates on users‘ profile page that 

shows what‘s new with the Friends and Pages that users follow.  

Notes A blogging feature that allows tags and images in a rich format. 
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Figure 3-1.  

Healthy Teens Program Homepage (Timeline) 
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Figure 3-2.  

Learning Module Example 
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Evaluation of the Program 

Heuristic evaluation. There are several types of usability evaluation methods, 

and heuristic evaluation is one of the most frequently used and economical methods 

(Nielsen, 1993; Stinson et al., 2010). Heuristic evaluation is conducted by experts using 

commonly accepted rules of good judgment by experts (Nielsen, 1994). This method was 

used as an initial method of usability evaluation in this study. 

After approval by the University Institutional Review Board at the University of 

Maryland, Baltimore, four experts (three in human-computer interaction (HCI) and 

usability and one in nursing) were recruited based on their expertise and availability. 

They were either doctoral candidates or faculty in information systems engineering. They 

all have been working in HCI or another usability field professionally for an average of 

three years. One nursing expert has been working as a family and pediatric nurse 

practitioner for 11 years. To ensure that all evaluators received the same instruction, they 

were given a written instruction package with information about the program (the 

purpose of the program, target users, topics covered, web link to access the program, user 

ID, and password, etc.), instructions about the heuristic evaluation, and the evaluation 

worksheet. For this study, the researchers adapted and tailored the Nielsen‘s ten heuristics 

(Nielsen, 1994) by Alsumait and Al-Osaimi (2010) for children‘s E-learning program 

evaluation. The experts evaluated the program independently and documented their 

evaluation qualitatively based on each section of heuristics. The comments from experts 

were analyzed employing content analysis using an inductive coding approach (e.g., 

develop codes while reading the experts‘ evaluation, move from the specific to the 

general) (Elo & Kyngäs, 2008). The context unit was the experts‘ comment on each area 
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of the program (e.g., instructions, learning modules) and the coding units were sentences 

(Krippendorff, 2012). After inductive coding, themes were grouped into either positive 

comments or usability issues that may indicate need revisions, and the frequency of each 

theme was counted.  

Findings and revision. The experts reported on four categories of usability 

problems among Nielsen‘s ten heuristics: (1) match between the system and the real 

world, (2) user control and freedom, (3) flexibility and efficiency of use, and (4) aesthetic 

and minimalist design. Most of the identified usability problems were revised and 

resolved. For example, a few broken links were updated, and some module pages were 

shortened. However, a few of them were not changeable on this ready-made Facebook 

platform. For example, the breadcrumb feature was not available, and reverse 

chronological order of posts and Facebook Ads were not controllable. 

Content analysis of experts‘ comments showed the program was easy to navigate 

and the learning module content was easily understood by and age appropriate for KA 

adolescents. The experts also mentioned the creative features of the program (shortcuts 

for the program components, buttons to previous and next pages, Q & A forum). They 

suggested revising the instructions for the first-time users, and presenting shortcuts more 

prominently. 

3.5. Lessons Learned from the Development of the Healthy Teens Program  

Through the content and program development process, the researchers learned 

valuable lessons for developing the health education program on Facebook for 

adolescents. Development of the Healthy Teens health education program required close 

collaborative efforts among various interdisciplinary team members, such as between the 
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experts in content and those in web usability. This collaboration was especially important 

after the program was developed and published on Facebook because the researchers 

found that the contents still needed revisions by the experts.  

The greatest challenge was the limited number of available hypertext markup 

language (HTML) coding and cascading style sheets (CSS). Unlike MySpace, another 

SNS which offers a What You See Is What You Get (WYSIWYG) text editor, Facebook 

only offers a text editor with limited HTML commands (Kwong, 2007). Overall site 

design and color scheme were two of the important usability principles for adolescents. 

Inline Frames (iframes) is an HTML document embedded inside another HTML 

document on a website (W3C, n.d.), such as advertisements inserted into a Web page. 

Iframes allow third-party developers to create applications that operate within Facebook, 

and Facebook Markup Language (FBML) allows customization of the look and feel of 

Facebook Pages (Graham, 2012). However, FBML provides limited modification 

capability within the content area, and iframe content is distinct from Facebook format as 

iframes nests independent websites within a Facebook session (Graham, 2012). Within 

the Facebook platform, therefore, the researchers did not have many options to change 

the preset design layout (e.g., blue and white background). Fortunately, this simple and 

clean design was well-fitted with the usability principles for adolescents (Chow et al., 

2012). 

The information architecture of Facebook is simple but fixed. All posts or updates 

are listed on the Timeline based on posted time. Thus, when users navigate the learning 

modules, they have to keep scrolling down until they find the module they intend to read. 

To solve this usability issue, researchers created additional navigation methods: (1) 
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―PREVOUS‖ and ―NEXT‖ buttons (links) on each module page, (2) shortcuts to learning 

modules and other components, and (3) module titles in breadcrumbs format. The 

combination of these three components will help users to navigate the program efficiently 

without getting lost, and enhance learning. The shortcuts for learning modules and other 

components will be helpful for returning users.  

Though the application of usability principles helped to prevent design flaws, 

working with adolescents as design partners provided a practical solution for graphics 

and designs (Chow et al., 2012). Working with adolescents in the development phase 

allowed researchers to better understand terms, such as ―cool,‖ ―attractive,‖ and ―not 

boring‖ from their view point. For example, researchers replaced text by using pictures, 

as adolescents prefer graphics over text (Nielsen & Loranger, 2013). Additionally, they 

helped researchers select the most attractive and relevant images among countless images 

from the adolescents‘ point of view. For example, adolescents preferred photos than clip 

arts or pictures because those were childish to them.   

There are several features available in Facebook that may potentially be useful for 

future intervention studies: (1) Group versus Page, (2) the Like button, and (3) News 

Feeds. Group and Page are two different community services in Facebook. Distinctions 

between the two services are their availability to the public. Facebook Pages are open to 

the public so everyone online can see the content. However, Facebook Groups have an 

option to make it publicly available or to keep it private for invited members (Facebook, 

2010, 2014). Three intervention studies have utilized Facebook Group (Cavallo et al., 

2012; Kelty et al., 2012; Napolitano et al., 2013) and one study has utilized Facebook 

Page (Bull et al., 2012). Facebook Page is more optimized for dissemination of learning 
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contents using the Notes and the News Feeds, whereas Facebook Group is more suitable 

for small group communication using Chats and Collaborate on group docs (Facebook, 

2014). Thus, the purpose of the study needs to be considered in selecting one of these 

venues. The Healthy Teens program was developed on a Facebook Page, as the primary 

goal was to deliver an open, online health education for all KA adolescents. However, a 

future intervention study may utilize a Facebook Group for controlled trials (e.g., one 

Facebook Group for intervention group and the other Facebook Group for control group).  

Another advantage of using Facebook for intervention studies is cost effectiveness 

in recruitment. Previous studies have reported that large samples can be obtained with a 

low recruitment costs from diverse populations and large geographic areas through SNS 

(Fenner et al., 2012; Ramo & Prochaska, 2012). If a study is in the intervention phase, a 

Facebook-based program may have more exposure to users in combination with the Like 

button and News Feeds features. Once a user clicks the Like button of a Facebook Page, 

all new updates (learning module contents) will be automatically listed on the users‘ 

profile page.  

3.6. Conclusion 

In this study, Health Teens, a Facebook-based obesity prevention program, was 

developed using SCT and web usability principles for adolescents. Important lessons 

learned from this study will assist researchers in conducting further studies using 

Facebook for adolescent health research. Web usability principles applied to develop the 

program serve as an example of how to develop teen-friendly SNS-based health 

education programs. Our study suggests that developing health educational programs on 

certain SNS platforms require specific web usability principles, yet there is a lack of 
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research in this field. Considering its popularity among adolescents, SNSs have great 

potential benefits in approaching and interacting with target populations, thus further 

studies are needed in this field. In targeting a specific population, for example KA 

adolescents, cultural aspects also must be considered in developing content and applying 

usability principles. As Facebook is a SNS, cultural aspects may play more prominent 

role. Further studies will need to be conducted to assess the efficacy of the Healthy Teen 

on health outcomes of KAs. 
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 Chapter 4. A Facebook-Based Obesity Prevention Program for Korean American 

Adolescents: Usability Evaluation (Manuscript 3) 
3
 

4.1. Abstract  

Background: Adolescent obesity rates have quadrupled in the past three decades in the 

United States. Although Korean American (KA) adolescents have had lower obesity rates 

than the national average, acculturation may increase the risk for obesity. No health 

educational resources specifically tailored for them are available. Currently, social 

networking sites, such as Facebook, have become popular among adolescents. Thus, a 

culturally tailored obesity prevention program for KA adolescents was developed on 

Facebook (Healthy Teens).  

Objective: To evaluate the usability of a Facebook-based obesity prevention program for 

KA adolescents.  

Methods: User testing was conducted using observation, think-aloud method, 

audiotaping, capturing of screen activity, and surveys. Twenty participants were recruited 

from two Korean language schools (mean age 15.40 ± 1.50 years). Content analysis using 

the inductive coding approach was performed on the transcriptions by three coders. 

Descriptive statistics were used to analyze quantitative data, including demographics, 

perceived usability, eHealth literacy, and health behaviors.  

Results: All participants were Facebook users and had used it for an average of 3.75 

years and 1.86 hours daily. Testing revealed several usability issues in content, 

appearance, and navigation. Participants offered positive comments on content, such as 

―liked content related to Korean diet.‖ Although the Facebook platform provides very 

                                                 
3
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limited flexibility in building the site, participants reported that the appearance of the 

program was appropriate. Most participants did not experience difficulties navigating the 

program. 

Conclusions: Our preliminary findings indicated that the Healthy Teens program was 

perceived usable and useful by KA adolescents. This program can be used as a robust 

platform to deliver health education to adolescents. Further research is needed to test the 

effects of Facebook-based programs on adolescent obesity prevention.    

Key words: Pediatric obesity; Facebook; social networking sites, usability evaluation 

4.2. Introduction 

Obesity is increasing dramatically in the United States, especially among 

adolescents. Adolescent obesity has quadrupled from 5% to 21% in the past 30 years 

(Ogden et al., 2014). Significant evidence has demonstrated that adolescent obesity can 

be prevented through web-based interventions that promote healthy eating and physical 

activity (Hamel & Robbins, 2013; Nguyen, Kornman, & Baur, 2011). Recently, the use 

of social networking sites (SNS) has been fully integrated into adolescents‘ everyday 

lives. In fact, 95% of teens are online and 80% of them are SNS users (Lenhart et al., 

2011). Facebook is currently the most popular platform for adolescents (eBizMBA Rank, 

2014). Facebook has a number of useful features that could enhance health education 

interventions, including no word limits in Note posting and image/video sharing 

functions. Therefore, utilizing Facebook for adolescent health research may increase the 

chance of reaching adolescents and may have an important influence on adolescent 

healthy behaviors in a rapid and effective manner. Yet, only a few researchers have 
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conducted studies using SNSs to prevent adolescent obesity (Cavallo et al., 2012; 

Napolitano et al., 2013). 

The Asian population is one of the most rapidly growing racial groups in the U.S, 

and Korean Americans (KAs) are the fifth largest Asian subgroup (U.S. Census Bureau, 

2012). Asian American adolescents, including KA adolescents, have an obesity 

prevalence that is lower than the U.S. national average, with obesity rates of 10% for 

boys and 4% for girls (Gordon-Larsen et al., 2003; Y. Wang & Beydoun, 2007). 

Nevertheless, second and third generation Asian immigrants were more likely to be obese 

than were first generation (Popkin & Udry, 1998; Smith et al., 2012). The increased risk 

of obesity in this group is most likely caused by factors which change over time from one 

generation to the next, such as acculturation (Hauck et al., 2011). However, little research 

has been done to prevent KA adolescent obesity through physical activity and healthy 

eating. Moreover, health educational resources that are tailored for KA adolescents‘ diet 

and lifestyle are not available. 

To help prevent obesity among KA adolescents, researchers developed the 

Healthy Teens program on Facebook (Figure 4-1) using a social cognitive theory (SCT). 

The program includes (1) four learning modules about adolescent obesity, healthy eating, 

and physical activity; (2) discussion forums; and (3) useful resources, such as videos, 

games, flash animations, and printable materials. Program content was developed by a 

team of experts in adolescent health and obesity, healthy eating and physical activity, and 

the KA population. Content was developed at a 6
th

 grade reading level. Learning modules 

were culturally tailored for KA adolescents. The content of learning modules were based 

on the information from both American and Korean government guidelines, including 
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National physical activity and dietary guidelines, (Korea Ministry of Health & Welfare, 

2010; U.S. Department of Agriculture, 2010), as well as federal and healthcare 

professional association websites, in both the U.S. and Korea. The program on Facebook 

was developed following usability principles for adolescents (Barbour, 2007; Cheh et al., 

2003; Chow et al., 2012; Nielsen & Loranger, 2013). Upon completion of its 

development, the program was evaluated by four experts through heuristic evaluation and 

was revised based on the findings. 

Before a program is deployed, it is important to learn about whether it would work for 

users as it was intended. Adolescents are different from adults in terms of web use 

behaviors and in what they expect to see on the web (Nielsen & Loranger, 2013). Thus, 

in this study, the researchers tested the usability of the Facebook-based obesity 

prevention program employing KA adolescents.
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Figure 4-1. 

Healthy Teens Program Homepage 
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Usability Evaluation 

Usability is a term meaning that users on a website can do what they want to do 

the way they expect to do it without encountering difficulties (Rubin & Chisnell, 2008). 

There are several methods for usability evaluation found in the literature, such as 

heuristic evaluation, user testing, and focus groups. Heuristic evaluation is a professional 

review of the website using commonly accepted rules of good judgments by experts 

(Nielsen, 1994). Among various techniques, one of the most frequently used methods is 

user testing (Moore et al., 2009; Nielsen, 1993). Usability evaluation with real users is the 

most fundamental and helpful method because it provides direct information about exact 

problems from a user‘s view of the program (Nielsen, 1993). Various methods can be 

employed in user testing, such as observation, audiotaping, videotaping, survey, and 

think-aloud method (Nielsen, 1993; Preece, Rogers, & Sharp, 2002). The think-aloud 

method, in which users continuously verbalize their thoughts, is a frequently used 

approach that provides developers with the most valuable information (Nielsen, 1993).  

4.3. Methods 

Design  

User testing was conducted using observation, think-aloud method, audiotaping, 

screen activity captures, and surveys.  

Sample and Recruitment  

After receiving the approval of the University of Maryland Institutional Review 

Board and completing the heuristic evaluation, 20 KA adolescents were recruited into 

this study. The definition of KA was an individual who self-identified his/her race as 

Korean (U.S. Census Bureau, 2012). Using a convenience sampling method, participants 
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were recruited from two Korean language schools: 15 participants from one school and 5 

participants from the other school. Flyers were posted at the two schools advertising the 

study. The flyers included the purpose of the study, study procedures, and contact 

information of the researcher so that the potential participants could ask any questions 

and/or sign-up. The recruitment period was from February 19, 2014 to March 17, 2014. 

Participants who were interested in the study called the researcher and made an 

appointment for screening, consent process, and user testing. Since participants were 

adolescents, both informed consent from their parents or guardians and assent from 

adolescents were obtained. Informed consent and assent were obtained in the Korean 

language schools or at the participants‘ house.  

Eligibility criteria included (1) being 13 to 17 years old, (2) using Facebook or 

willing to use Facebook (3) being able to read, write, and speak English, and (4) being 

cognitively coherent (i.e., able to make an appointment and maintain coherent 

conversation during the user testing). The lower age, 13 years old, was chosen because 

that is the youngest age at which an adolescent can register for a Facebook account. 

Individuals were excluded who (1) had difficulties in using a computer (e.g., using a 

mouse and keyboard) and (2) were not able to get parental permission. 

Measurements   

 User testing.  A user testing worksheet was developed to make notes on what the 

researcher observed of participants‘ performance during user testing. The following 

usability attributes were observed and documented on the user testing worksheet: time 

taken for testing, frequency of requests for help, and the number of failed paths 
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(encountered wrong place), and other cues (e.g., thinking time or erroneous actions) 

(Nielsen, 1994). 

 Perceived usability. Perceived usability of the program was assessed using the 

Perceived Health Web Site Usability Questionnaire (PHWSUQ) (Nahm, Resnick, & 

Mills, 2006). This questionnaire is composed of 12 items scored on a seven-point Likert 

scale. The PHWSUQ assesses three dimensions of usability: satisfaction, ease of use, and 

usefulness. Internal consistency of the subscales ranged from 0.64 to 0.93 (Nahm, 

Resnick, & Mills, 2006). Validity of the PHWSUQ was evidenced by comparing results 

measured by the PHWSUQ with results from the expert evaluation and face validity by 

experts and participants (Nahm, Resnick, & Mills, 2006).  

Demographics, eHealth literacy, and health behaviors. Prior to user testing, 

participants completed a short baseline survey that assessed selected demographic and 

descriptive information. Demographics included age, gender, grade, and usage of the 

Internet and Facebook (e.g., frequency, hours, purposes of using the Internet and 

Facebook). The eHealth literacy of participants was assessed using the eHealth Literacy 

Scale (eHEALS) (Norman & Skinner, 2006), an 8-item tool developed to assess 

individuals‘ knowledge, comfort, and perceived skills for locating, evaluating, and 

applying electronic health information for specific health issues. The total score ranged 

from 8 to 40, with a higher score being higher health information literacy. The calculated 

coefficient alpha was 0.88 and test-retest reliability ranged from r = 0.68 to 0.40 (Norman 

& Skinner, 2006). Construct validity of the scale was evidenced by principal components 

analysis (factor loadings ranged from 0.60 to 0.84).  
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Eating habits and physical activity of the participants were assessed using 

modified scales of the questionnaire developed by Turconi et al. (2003; 2008). The 

original eating habits questionnaire had 14 items, but for this study, 13 items were 

adapted and tailored. For example, one item asking about alcohol intake in the eating 

habits section was omitted because it was not appropriate for this study. Thus, the total 

score ranged from 0 to 39 (healthier eating habits). The total score of eating habits was 

divided into three groups: inadequate eating habits (range 0 – 13), partially satisfactory 

eating habits (range 14 – 26), and satisfactory eating habits (range 27 – 39). The internal 

reliability (Cronbach‘s α) of the original questionnaire was 0.75 and test-retest reliability 

(Pearson correlation) was 0.88 (Turconi et al., 2003). 

The physical activity questionnaire has six items. The total score ranged from 0 to 

18 (more active life style). The total score of physical activity was divided into three 

group: sedentary physical level (range 0 – 6), partially moderate physical level (range 7 – 

12), and active physical level (range 13 – 18). The internal reliability was 0.71 in the 

physical activity section and test-retest reliability was 0.88 (Turconi et al., 2003).  

Procedures 

Once potential participants had completed the consent process, testing was 

scheduled at a place and time convenient for each participant, such as a private room in 

one of the Korean language schools or in the participant‘s home. Before evaluating the 

Healthy Teens program, participants completed the baseline survey via interview. Before 

the testing was conducted, the researcher gave instructions about the program and 

usability evaluation methods, including the think-aloud approach. Then the participants 

were provided with an information page that included the program address, user ID, and 
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password. They were instructed to go to the program and look at the learning schedule, 

instructions, shortcuts, and Q & A forums. They were assigned two of the four modules 

to review and were assured that they could stop at any time they felt tired.  

During evaluation of the program, participants were encouraged to think out loud 

while their voice was recorded by Camtasia software (TechSmith, Koemos, MI). The 

software also captured participants‘ screen activity. When participants stopped 

verbalizing their thoughts (the think-aloud method), they were prompted with the 

following questions: ―What do you think about this webpage?‖ or ―what features do you 

think need improvement?‖ While participants were using the program, a researcher 

observed their performance. Both researcher observations and comments from 

participants were documented on the testing worksheet. User testing took approximately 

30-40 minutes. At the end of testing, the researcher assessed participants‘ perceived 

usability of the program using the PHWSUQ via interview. In appreciation of time spent 

for the study, an incentive $25 gift card was provided upon completion of testing. 

Data Analysis 

Quantitative data from the questionnaires were analyzed using SPSS version 18 

(IMB, Armonk, NY) for descriptive statistics. Two items (audio and video information) 

in PHWSUQ were removed during data analysis as not all participants had the 

opportunity to use audio or video recording. The ten participants who answered those two 

items were analyzed separately.  

Participants‘ eHealth literacy, eating habits, level of physical activity, and 

perceived usability of the Healthy Teens program were compared regarding their 

immigration generation (1st versus 2nd generation), web usage, and Facebook usage. 
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Frequencies or number of hours for web and Facebook usage were categorized as low or 

high, based on a median split. To compare mean differences between low usage groups 

and high usage groups, independent t-tests were performed. An alpha level of .05 was 

used for statistical significance.    

Audio tapes were transcribed verbatim by professional academic transcribers. 

Qualitative data from the user testing were analyzed employing content analysis using 

NVivo (QRS International, Burlington, MA). Content analysis was conducted using a 

combination of a content analysis method suggested by Krippendorff (2012) and an 

inductive coding approach (e.g., develop categories as coding progresses, move from the 

specific to the general) (Elo & Kyngäs, 2008).  

The processes of inductive content analysis were open coding (developing codes 

while reading the transcription and freely generating categories), followed by creating 

categories (making lists of categories by grouping codes) (Elo & Kyngäs, 2008). The 

recoding unit is a specific segment of content that can be distinguished in separate 

categories (Krippendorff, 2012). In this analysis, the recoding units were each area of the 

Healthy Teens program (e.g., program overview, instructions, and modules). The context 

units, which set the physical limits on the information when analyzing coding units 

(Krippendorff, 2012), were sentences. The major coding rules (Nahm, Resnick, Plummer, 

& Park, 2013) included (1) a category was created if a list of themes (at least three 

themes) were made (e.g., positive comments on content); and (2) multiple sentences that 

referred to the same content were coded as one unit (e.g., if a participant made multiple 

comments about a picture being too small, these were all counted as a frequency of one).  
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To ensure the reliability of content analysis, the coding process was performed by 

three coders (two faculty members and one doctoral candidate). Two of the coders 

completed inductive content analysis independently. While analysis was proceeding, if 

there were any questions or disagreements on codes and categories, the two coders 

discussed them. Revision and refinement of categories were continued until content 

analysis was completed. Categorization then was validated by the third coder.  

The qualitative data collected throughout observation and screen activities 

recorded by Camtasia provided a rich contextual background and a strong source of 

triangulation for the developing themes, and a comprehensive review of program 

usability. When a transcript did not provide adequate information about a situation, 

screen recordings were reviewed to increase the accuracy of content analysis. Based on 

the findings from user testing, the program was refined. 

4.4. Results 

Demographics and Descriptive Data 

A total of 20 KA adolescents were recruited (mean age 15.40 ± 1.50 years, range 

13 - 17). The majority of participants were female (80.0%) and first generation 

immigrants (70.0%). Their average years of living in the U.S. were 7.71 ± 3.00 years. 

According to self-reported height and weight, their mean BMI (21.66 ± 3.17, range 16.31 

– 29.86) was within the healthy weight category.  

On average, participants had used the Internet for 7.45 ± 2.80 years, and used it 

4.86 ± 3.50 hours daily. Their main purposes for using the Internet were for homework 

(50.0%) and for social life or to talk with friends (40.0%). The most frequently visited 

websites were SNSs (e.g., Facebook, Youtube, and Instagram) and their school websites. 
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All of the participants had accounts on Facebook. The most popular SNSs were Facebook 

(90.0%). A smartphone (n = 15, 75.0%) was the most used device to access Facebook. 

On average, they used Facebook for 3.72 ± 2.01 years and for 1.86 ± 1.45 hours per day. 

The main purpose of using Facebook was to keep up with friends (n = 16, 80.0%). Other 

responses were to search information related to school work or to health (n = 3, 15.0%). 

Table 4-1 summarizes the demographic characteristics of participants. 



  

89 

Table 4-1.  

Demographic Characteristics of Participants (n = 20) 

Characteristic M ± SD or n (%) 

Age 15.40 ± 1.50 

Grade 9.25 ± 1.29 

Gender  

Female 16 (80.0) 

BMI (kg/m
2
) 21.66 ± 3.17 

Internet use years 7.45 ± 2.80 

Internet use hours/day 4.86 ± 3.50 

Purposes of using the Internet 
a
  

Homework 10 (50.0) 

Social life (network)/talking to friends 8 (40.0) 

Entertainment 7 (35.0) 

Website most frequently visit 
a
  

Facebook 12 (60.0) 

School Website 4 (20.0) 

Youtube 2 (10.0) 

Instagram 2 (10.0) 

Social networking sites (SNS) frequently use 
a
  

Facebook 18 (90.0) 

Instagram 14 (70.0) 

Twitter 5 (20.0) 

Device to access Facebook (or other SNS) 
a, b

  

Smartphone 15 (75.0) 

Laptop 8 (40.0) 

Desktop 3 (15.0) 

Tablet 3 (15.0) 

Facebook (or other SNS) use years 
b
 3.72 ± 2.01 

Facebook (or other SNS) use hours/day 
b
 1.86 ± 1.45 

Facebook (or other SNS) use purposes 
b
  

To keep up with friends 16 (80.0) 

To search information related to school work 2 (10.0) 

To search information related to health 1 (5.0) 

Other (look others‘ postings & videos) 1 (5.0) 

eHealth literacy (8 – 40)  29.45 ± 3.39 

Eating habits (0 – 39) 26.35 ± 4.92 

Physical activity and lifestyle (0 – 18)  10.05 ± 3.71 

Note. 
a
 Multiple answers question; 

b
 Facebook = 18, Instagram = 2 
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eHealth literacy, eating habits, and physical activity. The mean score of their 

eHealth literacy using eHEALS were 29.45 ± 3.39. The mean score of their eating habits 

was 26.35 ± 4.92. Half of the participants had satisfactory eating habits but the remaining 

participants had only partially satisfactory eating habits. The mean score of their physical 

activity levels was 10.05 ± 3.71. Most of the participants (n = 18, 90%) had active or 

moderate physical activity levels, while two participants had sedentary lifestyles. Table 

4-1 summarizes participants‘ eHealth literacy, eating habits, and physical activity scores. 

User Testing and User Performance  

Most of the user testing took place in the Korean language schools before or after 

classes (n = 16, 80.0%). Mean testing time was 33.25 ± 7.70 minutes. During testing, 

participants often stopped thinking out loud when they were concentrating on the content 

so the researcher gave some cues to speak aloud. Nearly all participants were able to 

navigate through the program with little to no guidance, whereas three participants 

encountered failed paths and requested help to recover.  

Content analysis of participants’ comments. Content analysis of user testing 

transcription identified a total of 27 themes under the 3 categories of content, appearance, 

and navigation. Themes were grouped into either positive comments, or usability issues 

that may need revision. Table 4-2 summarizes comments made by participants, which 

includes themes with more than 4 units.  

Content. The majority of comments were focused on content of the program. 

Positive comments on the program were identified by seven themes. All participants 

commented positively on the program. Some examples of comments are, ―It tells me like 

very specific details.‖ and ―I think this is really good to help, to being healthy.‖ They also 
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liked the content related to the Korean diet, such as the amount of sodium and fat in 

Korean dishes. One of the respondents commented, ―Because normally if you learn about 

diet, it‘s all in American. This has Korean in it so you can relate to it more.‖ Participants 

showed interest in the contents that were not covered at school, such as bullying, eating 

breakfast, and sleep. 

Ten themes were related to usability issues and suggestions for revisions to the 

program. They considered some multimedia resources were not age appropriate. They 

recommended adding pictures of how much each unit represented, such as one teaspoon 

or one ounce. Some examples of comments are, ―It is fun, but it‘s kind of childish.‖ and 

―Because every time I read these charts, I‘m like what is an ounce?‖ They also suggested 

having the names of the dishes in Korean in addition to the English names because they 

were more familiar with the Korean names.   

Appearance. For the most part, participants were satisfied with the appearance of 

the program, such as the layout of content and graphics. They gave positive evaluation on 

the style with which the content was organized using bullets, bolded key words, and 

chunks of paragraphs. However, they suggested increasing the size of pictures and 

navigation buttons and highlighting titles or important words using bolded words or 

underlining.  

Navigation. Most participants did not experience difficulties with navigation of 

the program. They liked the additional navigation methods created by the researchers, 

such as ‗shortcuts to learning modules‘ and the ‗previous‘ and ‗next‘ buttons.  Three 

participants got lost while using the program and requested help. Those failed paths 

mostly happened in the first few minutes of testing or when they moved from one module 
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to another. However, once they knew that there were additional navigation methods, they 

found that it was very convenient and easy to navigate the program. 

Perceived usability. The overall mean usability score was 62.25 ± 6.29 (range 10 

– 70). The mean score for the satisfaction subscale was 24.55 ± 3.10 (range 4 – 28), 18.50 

± 2.42 (range 3 – 21) for ease-of-use subscale, and 19.20 ± 1.85 (range 3 – 21) for the 

usefulness subscale. Most participants preferred to see updates to the program learning 

contents once or twice a week (75%) if they were users of the Healthy Teens program. 

Mean scores for the satisfaction on audio and video information items were 6.30 ± 0.82 

and 6.10 ±0.99, respectively (range 1 – 7 for each). 
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Table 4-2. 

Content Analysis of User Testing Transcriptions 

Category Theme Frequency 

of units 

Content  

Positive comments  

  Helpful or useful content 154 

  Liked content related to Korean (diet) 10 

  Adequate amount of module content 7 

  Having the researcher‘s contact email is helpful 6 

  Other (e.g., Liked trustful websites in resources; liked 

use of Facebook features; will use this program if 

given) 

12 

Usability issues  

  Explain further, add more content, topic suggestion 38 

  Picture, table suggestions 20 

  Rephrase or reword 13 

  'Playground' confusing name 9 

  Module content is lengthy 5 

  Not age appropriate for teens 5 

  Other (e.g., Not helpful content; pictures doesn‘t match 

with content; order of content; suggestions for use of 

Facebook functions) 

15 

    

Appearance  

Positive comments  

  Liked graphics 75 

  Liked layout 26 

Usability issues 

  Layout suggestions 11 

  Other (e.g., Did not like graphics; graphic size issues) 6 

    

Navigation  

Positive comments  

  Liked additional navigation methods (e.g., shortcuts) 20 

  Familiar with Facebook navigation (e.g., home button) 5 

Usability issues 

  Get lost or failed path; Needed help from the researcher 9 

  Navigation suggestions 6 
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Comparison of eHealth literacy, health-related behaviors, and perceived 

usability. Participants who used the Internet less than 4 hours per day had healthier 

eating habits [t(19) = 2.22, p = 0.039], were more physically active [t(19) = 3.94, p = 

0.001], and more frequently perceived the program as usable [t(19) = 2.43, p = 0.036]. 

Specifically, participants who used the Internet less than 4 hours perceived that the 

program was easier to use [t(19) = 3.06, p = 0.013] and was more useful [t(19) = 2.76, p 

= 0.013]. Table 4-3 and Figure 4-2 summarize the comparison of eHealth literacy, health-

related behaviors, and perceived usability between low and high users of the Internet, 

based on usage hours.  

There were also significant differences in physical activity and perceived usability 

of the program by Facebook usage. Participants who had used Facebook less than 4 years 

were more physically active [t(19) = 2.34, p = 0.031] than those who had used Facebook 

for more than 4 years. Likewise, participants who used Facebook less than 1.75 hours per 

day were more physically active [t(19) = 2.92, p = 0.009] and were more likely to 

perceive that the program was useful [t(19) = 2.44, p = 0.025] than participants who used 

Facebook for longer periods each day. However, there were no significant differences 

regarding their immigration generation and years of Internet use. 



  

95 

Table 4-3. 

Comparison of eHealth Literacy, Health-related Behaviors, and Perceived Usability by 

Internet Use Hours per Day (n = 20) 

Variable ≤ 4 hours/day 

(n = 11) 

> 4 hours/day 

(n = 9) 

Statistics 

(t-test, 

19 df) 

p 

eHealth literacy (8 – 40) 29.63 ± 3.75 29.22 ± 3.11 0.27 0.794 

Eating habits (0 – 39) 28.36 ± 3.64 23.89 ± 5.35 2.22 0.039 

Physical activity (0 – 18) 12.27 ± 2.83 7.33 ± 2.74 3.94 0.001 

Perceived usability, total (10 – 

70) 

65.18 ± 2.71 58.67 ± 7.65 2.43 0.036 

Satisfaction (4 – 28) 25.27 ± 1.95 23.67 ± 4.06 1.16 0.260 

Ease-of-use (3 – 21) 19.82 ± 0.87 16.89 ± 2.76 3.06 0.013 

Usefulness (3 – 21) 20.09 ± 1.22 18.11 ± 1.96 2.76 0.013 
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Figure 4-2.  

Comparison of Mean and Standard Error of Means by Internet Use Hours per Day 
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Figure 4-2 (continued). 

Comparison of mean and standard error of means by Internet use hours per day (n = 20) 
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4.5. Discussion 

This study evaluated the usability of a Facebook-based, culturally tailored obesity 

prevention program. Overall evaluation of the Healthy Teens program revealed that the 

program was perceived usable by KA adolescents. The user testing uncovered usability 

issues of the Facebook-based program as well as areas to enhance user satisfaction. 

Participants also provided valuable suggestions on how the program could be improved 

in terms of its usability (content, appearance, and navigation).  

Usability issues found regarding content were that some resources (e.g., games, 

videos) and graphics were not age appropriate to adolescents. All participants showed 

great interest in multimedia resources (e.g., videos, printable materials, and tools) 

incorporated into the content. This finding was consistent with previous studies 

recommending use of multimedia elements rather than text-only explanations to maintain 

adolescents‘ interest (Nielsen & Loranger, 2013). However, participants did not like 

content (e.g., games and pictures) that seemed more appropriate for younger children 

from their view. This finding was in accordance with previous user testing results with 

adolescents (Chow et al., 2012; Nielsen & Loranger, 2013). Participants also mentioned 

that a few pictures did not match the content. Thus, researchers may need to pay special 

attention to the selection of multimedia used. Including adolescents as design partners in 

the development phase through focus groups or interviews will be helpful in developing 

an age appropriate program (Chow et al., 2012). 

Most of the suggestions were focused on adding more content about topics that 

participants were interested in, such as sleep, bullies, and healthy skin. Even though the 

researchers conducted preliminary interviews with adolescents to assess their information 
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needs before content development, the interview topic was limited to healthy eating and 

physical activity. These suggestions from user testing will help the researchers to develop 

more teen-friendly module content for future studies.  

Regarding the appearance of the program, one of the limitations of using 

Facebook as an online educational platform is that it provides very limited freedom in 

design for developers as it was originally developed for communication purposes. 

Previous usability studies with adolescents reported that adolescents did not like small 

fonts and boring layout of content (Chow et al., 2012; Nielsen & Loranger, 2013; Stinson 

et al., 2010). However, researchers had limited options in the text editor of Facebook 

(Facebook., 2013), thus the content was developed using Facebook‘s default font size, 

fixed blue background color scheme, and simple bullets. Nonetheless, participants in this 

study did not raise an issue with the appearance of the program. For example, a few 

comments were made on font size, but only regarding using a larger font for important 

words in order to highlight them. During user testing, no comments were made about the 

default blue background color scheme. Researchers found that the participants did not 

have problems reading content developed using the limited features incorporated into 

Facebook. Adolescents are already familiar with the appearance of Facebook, thus the 

program design in accordance with the default Facebook design should not affect their 

perceived usability of the program.   

 None of the participants raised issues related to navigation (all participants were 

Facebook users). All navigation errors encountered were easily recovered from and were 

considered to be minor. Only three participants requested help when they encountered a 

failed path, and their Facebook usage was less than one hour per day. This could be one 
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of the important advantages of using Facebook as an online intervention platform because 

adolescents are already familiar with using it. Although the learning curve of using 

certain online educational platforms will be very quick among adolescents (Romero, 

Fardoun, Penichet, & Gallud, 2013), it will not be as fast as employing a platform they 

know in detail and have used in their free time. 

A culturally competent intervention is one that aims to improve the accessibility 

and effectiveness of health care services for racial and ethnic minorities (Truong, 

Paradies, & Priest, 2014). Content analysis of this study found that KA adolescents liked 

the content and graphics related to Korean diets, and they also mentioned that this 

information was not available on websites originating in the U.S. This is consistent with 

the finding in a previous study regarding preference of culturally tailored content among 

Chinese American adolescents; that web-based study‘s results showed significant 

improvement in healthy eating and level of physical activity (J. L. Chen, Weiss, Heyman, 

Cooper, & Lustig, 2011). Further research is needed to determine if the culturally tailored 

obesity prevention program improved KA adolescents‘ healthy eating and level of 

physical activity.  

eHealth literacy scores were similar to those in a previous study conducted with 

adolescents aged 14 to 20 years (29.45 ± 3.39 versus 30.6 ± 5.9, respectively) (Ghaddar, 

Valerio, Garcia, & Hansen, 2012). However, some participants in the present study 

mentioned that they were not sure where and how they could find reliable online health 

information resources. For that reason, they liked the Healthy Teens program because the 

useful resources section at the end of each module provided a list of reliable health 

information links. For adolescents, exposure to credible online health information sources 
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(e.g., MedlinePlus) was associated with a higher level of eHealth literacy (Ghaddar et al., 

2012). Thus, providing credible online health information resources is an effective 

intervention to increase KA adolescents‘ health knowledge as well as their health literacy.    

Participants asked several questions about healthy eating while they were 

reviewing the learning modules, such as what the side effects of eating too much salt, 

sugar, and fat are. Online studies are different from face-to-face interventions because 

both researchers and participants may have more limited chances to have interactions 

with each other than they would in face-to-face interventions (Q. Wang & Woo, 2007). 

The Healthy Teens program has a Q & A forum on the homepage as well as a 

researcher‘s email address. These features will help users to communicate with the 

researchers freely and overcome a drawback of online education. 

Changes were made to the program to correct usability issues uncovered during 

user testing. This highlights the value of conducting user testing to ensure the educational 

program is usable and acceptable to the potential participants prior to outcome 

assessment with larger samples, such as randomized controlled trials (RCT). 

Limitations 

This study included a few limitations. First, the participants were recruited from 

two Korean language schools and the sample size was relatively small, which could limit 

generalizability of the study findings. The findings may reflect a response bias, as those 

participants who are interested in health and Facebook may have been more likely to 

participate in the study. However, with a representative sample of end users, the majority 

of usability issues can be identified with as few as five participants (Nielsen, 2000). 

Second, even though a think-aloud method can yield robust qualitative data; this method 
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may be uncomfortable for some individuals, limiting their willingness to share their 

opinions. Lastly, the Healthy Teens program has limitations in some design aspects (e.g., 

background color, font size, and navigation) as they are the preset web design of the 

Facebook platform.  

4.6. Conclusion 

This study provides initial support that the usability of the Healthy Teens program 

on Facebook was appropriate for KA adolescents. In addition, Facebook, which is mainly 

used as a communication tool, can be a robust platform to deliver health education to 

adolescents, even with the limited features given to developers. Participants expressed a 

great deal of interest in the obesity prevention program on Facebook, specifically, the 

culturally tailored content for KA adolescents. The findings revealed that the usability of 

the Healthy Teens program was acceptable among KA adolescents although the program 

was developed with the limited features of the Facebook platform. Therefore, Facebook 

can be an efficient health information resource for adolescents with the potential to 

impact their health promotion. The next step is conducting an RCT to determine the 

effectiveness of the Facebook-based obesity prevention program on improving health 

behaviors among KA adolescents. If the program is found to be effective, this Healthy 

Teens program can serve as a model for delivering other health-related interventions 

targeting adolescents via Facebook. 
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Chapter 5. Discussion 

5.1 Summative Discussions of the Manuscripts and Study Findings 

Manuscript 1: A systematic review of social networking sites: Innovative platforms 

for health research targeting adolescents and young adults 

 This review provided the foundation of how to plan the dissertation study in terms 

of the research design, selection of platforms, and how to use the selected platform. Since 

studies using SNSs in health-related research are still in the early adoption stages, the 

usability of SNSs for health education was not clear. Moreover, researchers did not have 

solid evidence from the literature about how SNSs could be helpful as tools in delivering 

health interventions, even though they could be promising platforms, as over 80% of 

adolescents were using them (Pew Research Center, 2013). Thus, the purpose of this 

systematic review was to provide the evidence to determine if SNSs are effective tools 

for health research in the adolescent and young adult population. 

 To achieve the ultimate outcomes of an intervention, the researcher should 

carefully select the platform to deliver the intervention, and the one most popular among 

target populations will bring the best results. Previously, MySpace was the most popular 

SNS, but since 2008, Facebook has overtaken MySpace, according to the Alexa rankings 

(Wilkinson & Thelwall, 2010), which provide commercial web traffic data (Alexa, 2014). 

This systematic review also found that Facebook was the most frequently used SNS 

platform in health research targeting adolescent and young adult populations. Among 17 

studies included in the review, 12 conducted their research using Facebook for various 

adolescent health-related studies (e.g., obesity, depression, smoking, and drinking) and 

reported feasibility and effectiveness of their interventions. Therefore, this review 
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suggested that Facebook may be the most suitable platform among various SNSs for 

studies targeting adolescents. 

 SNSs have been utilized in adolescent and young adult health research in three 

ways: recruitment, intervention, and measurement. This study found that the advantages 

of using SNSs are ease of access to the adolescents and cost-effective venue in 

recruitment (Fenner et al., 2012; Jones, Saksvig, Grieser, & Young, 2012; Ramo & 

Prochaska, 2012). Moreover, recruitment through SNSs can penetrate different 

communities (Fenner et al., 2012), such as various racial and ethnic groups. This 

indicates that SNSs will be an effective venue for recruiting large numbers of KA 

adolescents across the U.S. in a future RCT.   

Manuscript 2: Development of a teen-friendly health education program on 

Facebook: Lessons learned 

Manuscript 2 focused on the development of the Healthy Teens program and 

lessons learned through the process. While developing a Facebook-based program for 

adolescents, the researchers found that some of the current usability principles for teen-

friendly websites were not applicable for Facebook because those principles were not 

specifically developed for SNS platforms. The researchers were not able to apply some of 

the web usability principles often used in developing websites in the areas of navigation 

and appearance due to the pre-set Facebook platform (e.g., must use scrolling function) or 

the limited options in the Facebook text editor  (e.g.,  font sizes). Thus, some strategies, 

such as additional navigation tools (shortcuts and ―Previous‖ and ―Next‖ buttons), were 

devised to overcome these limitations. In regard to the text editor that was utilized to 

deliver learning module content, it would be helpful for developers to have more flexible 
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text editing capabilities. As technology evolves, the researchers expect that Facebook will 

provide more robust platforms with fully supported HTML and CSS. 

So far, only a few studies have used Facebook for adolescent health interventions  

(Bull et al., 2012; Cavallo et al., 2012; Kelty et al., 2012; Napolitano et al., 2013), and 

there has been a lack of literature discussing details of development strategies, such as 

how their Facebook-based program was designed and whether they also experienced 

similar difficulties in applying web usability principles. Moreover, there were no 

usability guidelines for developing Facebook- or other SNS-based programs. The 

findings from this study provided important information about usability guidelines to 

develop Facebook-based health learning modules.  

Adolescents‘ web use behaviors, such as their navigation style, are different from 

those of adults (Bilal & Kirby, 2002). Regarding heuristic evaluation, it is important that 

experts understand adolescent behavior and cognitive abilities in addition to having 

expertise in the development of an online program. Thus, in this study, the researchers 

included a pediatric nurse practitioner who has expertise in adolescents‘ health in 

addition to the experts in usability and Web-based research. From the expert panel, the 

researchers were able to receive well-balanced comments that were helpful in improving 

the program.  

Manuscript 3: A Facebook-based obesity prevention program for Korean American 

adolescents: Usability evaluation 

The purpose of this study was to evaluate the usability of a Facebook-based 

obesity prevention program for KA adolescents (Healthy Teens program). This usability 

evaluation was particularly important because Facebook had seldom been used as a 
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learning platform previously. Our findings from user testing were that KA adolescents 

perceived the Healthy Teens program as usable and expressed their willingness to use 

this type of health education program on Facebook. These findings suggest that Facebook 

can be used as a robust platform to deliver health education for adolescents. 

Initially, the researchers were concerned about navigation and overall structure of 

the Healthy Teens program because they had little control over those aspects, and 

Facebook is different from regular online sites. Participants, however, rarely reported 

issues with these aspects. On the contrary, most of their issues related to content, which 

the developers have the ability to manage and improve. Overall, the findings were very 

promising as the participants did not experience difficulties in usability areas that the 

developers cannot control. Subsequent to user testing, the program has been edited to 

include more age-appropriate content and additional information, as was suggested by 

participants.  

Participants appreciated the culturally tailored content, such as including both 

Korean and American dietary guidelines and sodium content in popular Korean foods. 

Considering the increasing obesity rates in second and third generation of KA immigrants, 

this program may serve as an effective health information resource to prevent obesity in 

this population. Further studies will be needed to test the effectiveness of this culturally 

tailored obesity prevention program.  

Based on our findings, additional studies are also needed on methodologies and 

usability guidelines to develop Facebook-based health education programs. This would 

require interdisciplinary efforts among professionals in adolescent health, web developers, 

and Facebook experts. Educational websites that have been created using proven 
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guidelines have better outcomes in student engagement and their learning (Meloncon et 

al., 2010). Thus, having a set of guidelines to develop Facebook-based programs with 

best usability will help researchers who plan to conduct Facebook-based health research.  

5.2. Future Directions 

Based on this study‘s findings, the next steps for future studies are as follows. 

Researchers will undertake a pilot study to assess the feasibility and preliminary 

effectiveness of the Facebook-based obesity prevention program. To highlight the 

strength of using Facebook, Facebook ads can be utilized in the advertisement and 

recruitment process. Then, an RCT with more diverse characteristics can be proposed as 

the next step to improve the generalizability of the main findings. Further studies with a 

longitudinal design are also needed. Considering the increase in ownership of phones 

(78%) or smartphones (47%) among adolescents (Madden et al., 2013), future studies can 

be conducted using the Facebook mobile version.  

5.3. Conclusion 

In this dissertation study, a Facebook-based obesity prevention program was 

developed using SCT, and its usability was tested. The important lessons learned through 

the program development process will assist the researchers in conducting further studies 

regarding using Facebook or other SNSs for health research. Findings from this study 

suggested that Facebook-based health education that was culturally tailored for KA 

adolescents and designed to be teen-friendly can be effective in disseminating health 

information. However, further studies are needed to investigate the feasibility and 

effectiveness of using this approach to increase health knowledge and modify unhealthy 

behaviors.  
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Appendix B. Instruments for the Dissertation Study 

User Test Questionnaires 

 

Demographics, eHealth Literacy, Eating Habits, and Physical Activity 

 

Participant ID:______________ Date:_____________________ 

 

Start time:_________________ Finish time:__________________ 

 

Date of Birth:_______________ Gender:    1) Male   2) Female 

 

Grade:______
th
(Middle/High) Testing location: __________________ 

 

Demographics 
 

1. Were you born in the U.S.? 

1) Yes 

2) No 

 

 1-1. If yes to Q1, were your parents born in the U.S.? 

1) Yes 

2) No 

 

 

 1-2. If no to Q1, how many years have you been living in the U.S.?_____ years 

 

2. What is your height?     _____ feet _____ inches 

 

 

3. What is your weight?     _____ pounds 

 

 

4. How long have you been using the Internet?   __________ years 

 

 

5. During a typical day, approximately how often do you use the Internet?    

__________ times/day 

 

 

6. During a typical day, approximately how many hours do you spend using the Internet? 

 __________ hours/day 

 

 

7. What is the main purpose that you are using the Internet? 

  

 ________________________________________________________________ 

 

8. Which program/website do you use/visit most frequently? 

 

 ________________________________________________________________ 
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9. Do you have an account on any social networking sites (SNSs)? (Examples of SNS: 

Facebook, Twitter, Pinterest, MySpace, Google Plus, Instagram, Kik, Snapchat, Vine) 

1) Yes 

2) No 

 

 

10. If yes, please list the name of SNSs in the order that you use most frequently:  

1)___________ 

2)___________ 

3)___________  

 

 

*If you don‘t have a Facebook account, tell us about another SNS you are using and answer the 

questions. 

 

11. How do you access to Facebook (or SNS name:_____)? (Select three most frequently used 

devices) 

1) Desktop 

2) Laptop 

3) Smartphone, for example iPhone or Galaxy 

4) Tablet, for example iPad or Kindle 

5) Other: __________ 

 

 

12. How long have you been using Facebook (or SNS name: ______)? 

 

   __________ years and ______ months 

 

 

13. During a typical day, approximately how often do you use Facebook (or SNS 

name:_____)? (c.f., if you remain logged into SNSs and use it many times a day, please 

write ―keep logged in‖) 

 

__________ times/day 

 

 

14. During a typical day, approximately how many hours do you spend using Facebook (or 

SNS name:_____)? 

 

__________ hours/day 

 

 

15. What is the main purpose that you are using Facebook (or SNS name:_____)? 

1) To keep up with friends 

2) To make new friends 

3) To search information related to school work 

4) To search information related to health 

5) Other (Please specify): 
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eHealth Literacy   

 

You may or may not have heard about teens‘ health Websites. I would like to ask you for your 

opinion about your experience using the Internet for health information. For each statement, tell 

me which response best reflects your opinion and experience right now.  

 

1. How useful do you feel the Internet is in helping you in making decisions about your health 

(healthy behavior)? 

  

1 2 3 4 5 

Not useful at 

all Not useful Unsure Useful Very Useful 

 

2. How important is it for you to be able to access health resources on the Internet? 

  

1 2 3 4 5 

Not 

important at 

all 

Not 

important Unsure Important 

Very 

important 

 

 

3. I know what health resources are available on the Internet. 

1) Strongly Disagree 

2) Disagree    

3) Undecided  

4) Agree 

5) Strongly Agree 

 

 

4. I know where to find helpful health resources on the Internet. 

1) Strongly Disagree 

2) Disagree    

3) Undecided  

4) Agree 

5) Strongly Agree 

 

 

5. I know how to find helpful health resources on the Internet. 

1) Strongly Disagree 

2) Disagree    

3) Undecided  

4) Agree 

5) Strongly Agree 

 

6. I know how to use the Internet to answer my questions about health. 

1) Strongly Disagree 

2) Disagree    

3) Undecided  

4) Agree 

5) Strongly Agree 
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7. I know how to use the health information I find on the Internet to help me. 

1) Strongly Disagree 

2) Disagree    

3) Undecided  

4) Agree 

5) Strongly Agree 

 

 

8. I have the skills I need to evaluate the health resources I find on the Internet. 

1) Strongly Disagree 

2) Disagree    

3) Undecided  

4) Agree 

5) Strongly Agree 

 

 

9. I can tell high quality health resources from low quality health resources on the Internet. 

1) Strongly Disagree 

2) Disagree    

3) Undecided  

4) Agree 

5) Strongly Agree 

 

 

10. I feel confident in using information from the Internet to make health decisions. 

1) Strongly Disagree 

2) Disagree    

3) Undecided  

4) Agree 

5) Strongly Agree 
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Eating Habits  

 

1. Do you eat breakfast? 

1) always 

2) often 

3) sometimes 

4) never 

 

2. Which beverage do you usually consume at breakfast? 

1) milk/milk and coffee/yogurt 

2) fruit juice 

3) tea/coffee 

4) chocolate 

5) Other: ______ 

 

3. At breakfast you usually eat: 

1) biscuits/cakes/crackers/ breakfast cereals/bread 

2) fruit 

3) sausages and cheese 

4) pizza/toast 

5) Other: ______ 

 

4. Do you eat at least 2 cups of fruit every day? (e.g., 1 cup of fruit = 1 small apple; about 8 large 

strawberries) 

1) always 

2) often 

3) sometimes 

4) never 

 

5. Do you eat at least 2 cups of vegetables every day? (e.g., 1 cup of vegetables = about 12 baby 

carrots; 1 large raw whole tomato) 

1) always 

2) often 

3) sometimes 

4) never 

 

6. Do you usually eat cake or dessert at meals? 

1) always 

2) often 

3) sometimes 

4) never 

 

7. Do you usually eat breakfast, lunch and dinner everyday? 

1) always 

2) often 

3) sometimes 

4) never 
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8. Your diet: 

1) is different every day 

2) is different only sometimes during a week 

3) is different only during the weekend days 

4) is very similar every day 

 

9. Your diet is based mainly on: 

1) high protein content foods (meat, fish, eggs, cheese, dried beans) 

2) high fat content foods (sausages, pizza, fried potatoes, cakes with butter and cream) 

3) high carbohydrate content foods (bread, pasta, rice, potatoes, biscuits) 

4) different foods every day 

 

10. Your snacks are based mainly on: (multiple choices) 

1) fruit/fruit juice/fruit and smoothies/yogurt 

2) biscuits/crackers/bread/stick bread 

3) fried potatoes/pop corn/peanuts/soft drinks 

4) sweets/chocolate/ice cream/cakes 

5) Other:______ 

 

11. Which beverages do you usually drink between meals? 

1) mineral water 

2) soft drinks (cola, orange, soda, iced tea, tonic water, etc.) 

3) coffee 

4) fruit/fruit juice/fruit and smoothies 

5) Other:_______ 

 

12. Do you drink at least 1 glass of milk or do you eat at least 1 cup of yogurt every day? 

1) always 

2) often 

3) sometimes 

4) never 

 

13. Do you drink at least 1–1.5 L of mineral water everyday? 

1) always 

2) often 

3) sometimes 

4) never 
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Physical activity and lifestyle  

 

1. Do you usually practice a physical activity? 

1) always during the entire year 

2) only in some seasons 

3) sometimes 

4) never 

 

2. How many hours do you practice it? 

1) 1h–2h in a week 

2) 3h–4h in a week 

3) more than 4h in a week 

4) no hour 

 

3. What do you prefer to do during free time? 

1) walking 

2) watching TV/listening to music /using the computer/reading a book 

3) practicing a sport 

4) shopping 

5) Other:_______ 

 

4. How many hours do you spend on the computer/tablet/smartphone or watching TV? 

1) 1h–2h a day 

2) 3h–4h a day 

3) 5h–6h a day 

4) more than 6h a day 

 

5. The physical activity that you practice at school: 

1) is tiring 

2) is boring 

3) stimulates you to practice sports even out of school 

4) makes you feel well 

 

6. Your lifestyle is: (c.f., sedentary means a person tend to spend much time seated and somewhat 

inactive) 

1) very sedentary 

2) sedentary 

3) moderately active 

4) very active 
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Post-User Test Questionnaire: 

 

Perceived Health Web Site Usability Questionnaire (PHWSUQ) 

 

Thank you for helping us evaluates this Facebook Page for adolescent obesity prevention 

program: Healthy Teens.  

 

This questionnaire gives you an opportunity to express your opinions about the Website that you 

have just used. You have used this program less than an hour today but we are especially 

interested in your thoughts about using the program in the future. Your responses will help us 

understand what aspects of this program you are concerned about and the aspects that satisfy you. 

This survey has 12 questions, and it will take about 10 minutes to complete.  

 

 

 

Satisfaction 

 

1. Ease of finding specific information.  

 

Very unsatisfied 1 2 3 4 5 6 7 Very satisfied 

 

 

2. Ease of reading the information given.  

 

Very unsatisfied 1 2 3 4 5 6 7 Very satisfied 

 

 

3. Ease of listening to audio-information. 

 

Very unsatisfied 1 2 3 4 5 6 7 Very satisfied 

 

 

4. Overall appearance of the site 

 

Very unsatisfied 1 2 3 4 5 6 7 Very satisfied 

 

 

5. Overall quality of graphics 

 

Very unsatisfied 1 2 3 4 5 6 7 Very satisfied 

 

 

6. Quality of video information 

 

Very unsatisfied 1 2 3 4 5 6 7 Very satisfied 
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Ease-of-Use 

 

7. I found the use of this Web site easy to learn.  

 

Strongly disagree 1 2 3 4 5 6 7 Strongly agree 

 

 

8. Finding information on this Web site requires a lot of mental effort.  

 

Strongly disagree 1 2 3 4 5 6 7 Strongly agree 

 

 

9. Overall, I find this Web site is easy to use.  

 

Strongly disagree 1 2 3 4 5 6 7 Strongly agree 

 

 

 

 

 

Usefulness 
 

10. Using this Web site will help me understand specific health problem(s).  

 

Strongly disagree  1 2 3 4 5 6 7 Strongly agree 

 

 

11. Using this Web site will help me improve my knowledge about health.  

 

Strongly disagree 1 2 3 4 5 6 7 Strongly agree 

 

 

12. Using this Web site will help me maintain better health habits.  

 

Strongly disagree 1 2 3 4 5 6 7 Strongly agree 

 

 

 

 

 If you were a participant of this Healthy Teens program, how frequent would you want the 

learning contents to be updated? 

 

1) Every day (Monday-Friday) 

2) Three times a week 

3) Twice a week 

4) Once a week 
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