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Abstract 

The use of videogames interventions is becoming an increasingly popular and 
effective strategy in disease prevention and health promotion; however, few 
health videogame interventions have been scientifically rigorously evaluated for 
their efficacy. Moreover, few examples of the formative process used to develop 
and evaluate evidence-based health videogame interventions exist in the scientific 
literature. The following paper provides valuable insight into the lessons learned 
during the process of developing the risk reduction and HIV prevention videogame 
intervention for young adolescents, PlayForward: Elm City Stories.  

Keywords: videogame; intervention, HIV prevention 

1. Introduction 

Serious videogames provide engaging, interactive environments for players to role-play and 

practice skills that can translate into real-world situations.  Because of their repetitive nature, 

videogames are ideal educational tools to enhance learning and reinforce content by providing 

immediate feedback to the player [1]. Additionally, there is compelling evidence that people who 

acquire new information, motivation, and behavioral skills in a virtual environment and 

subsequently practice these behaviors in a virtual reality game are more likely to act in accordance 

with the new skills in real life [2].  

Interest in developing serious videogames, or games used for the purpose other than entertainment, 

for positive health impact is emerging [3]. Videogame interventions have been shown to affect a 

variety of health behaviors, such as those associated with the management of diabetes [4] [5], 

asthma [6] [7] cystic fibrosis [8], depression [9], cancer medication adherence [10], and healthy 

eating [11]. Together, these studies show that by interacting in a virtual world, players can develop 

the knowledge and behavioral skills needed to practice healthy behaviors in the real world. 

Although recent systematic reviews support the potential for videogames as interventions to 

influence health outcomes, few scientifically rigorous evaluations of videogame interventions exist 

[1] [12]. In addition, there is a paucity of studies that focus on reducing risk behaviors related to 

sex, drugs, and alcohol among youth, despite the significant morbidity and mortality due to these 

causes in this demographic [1]. 

The goals of the serious game field include using a rigorous development process and reliable tools 

such as theory-based content, conceptual models, intervention manuals (Game Playbooks [13]), 

and randomized controlled trials to develop and evaluate videogame interventions3, but despite 

these goals, limited examples of the formative development process exist. This paper contributes to 

the literature by highlighting twelve important lessons learned during the process of developing the 

evidence-based risk reduction and HIV prevention videogame intervention, PlayForward: Elm City 

Stories (PlayForward), which is currently undergoing rigorous evaluation as part of a large 

randomized controlled trial [14]. The goal of this paper is to provide valuable information and 

guidance to researchers interested in developing and evaluating videogame interventions that focus 

on behavior change. 
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2. The Videogame 

PlayForward is an interactive role-playing videogame designed to provide at-risk young minority 

adolescents the opportunity to acquire and practice skills to reduce sexual risk behaviors, with the 

ultimate goal of preventing HIV. In the game, players create their Aspirational Avatar and “travel” 

through 7th to 12th grades, facing challenges and making decisions that bring different risks and 

benefits.  PlayForward is currently being evaluated in a large randomized controlled trial with 333 

teens aged 11-14 years. We are examining a range of outcomes including knowledge, intentions, 

self-efficacy and actual behaviors with data being collected at baseline, 6 weeks, 3, 6, 12, and 24 

months and through the game’s software [14] [15].  

3. The Formative Research Process   

During the two-year formative development of the videogame intervention, we conducted focus 

groups and interviews with minority teens to explore their perspectives and experiences and to 

better understand the factors that might impact their HIV risk behavior [16] - [18]. We also 

conducted an extensive literature review1 and developed a theoretical framework, logic model, and 

Game Playbook to inform the development of the videogame intervention [13]. Members of our 

target audience, including teens from the community, playtested the game and provided essential 

feedback at various stages of the development [14] [17].  This paper describes the critical lessons 

learned during this formative work that was conducted before the launch of the large, randomized 

controlled trial.  

4. Lessons Learned 

Lesson 1: Create a Knowledgeable Team. Two minds are better than one. Five minds are better 

than two. Creating a serious videogame that focuses on behavior change takes many minds. We 

formed a multidisciplinary team of experts (www.play2PREVENT.org) to develop and evaluate 

serious videogames that focus on behavior change, social impact, and education. The team, 

comprised of individuals with expertise in HIV, health behavior, addiction, pediatrics, community-

based participatory research, community psychology, education, clinical psychology, social 

psychology, and serious and commercial videogame design and development, worked together to 

develop PlayForward. Additionally, and perhaps most importantly, we partnered with over a 

dozen community schools and after-school programs, involving close to 500 young adolescents, 

school and after-school program directors, community partners, teachers, and parents in 

discussions involving the development and subsequent evaluation of the videogame intervention.  

Lesson 2: Get to Know Your Audience. PlayForward was developed specifically for young, 

urban, minority adolescents, aged 11-14 years. To create a videogame that was authentic and 

relatable to our audience, we spent the first year of development conducting interviews and focus 

groups with minority youth, collecting information on their gaming preferences, including 

platforms and design characteristics [18]. We asked about their future aspirations and dreams and 

listened to their stories about their lives, friendships, schools, and families. We had discussions 

with their school program directors, school nurses, and guidance counselors and with older high 

school adolescents, asking them to reflect back on their middle school years and tell us what they 

wish they would have known as young adolescents. For our game to truly resonate with the target 

population, the game had to be their game.  

Lesson 3: Get Creative. It is challenging to get 11-14 year old teens to talk about risks in their 

environment and about their future hopes and dreams. This is not necessarily because they do not 

want to talk, but rather because they may have difficulty conceptualizing abstract thoughts and 

expressing their opinions [19]. Our solution was to find creative ways to encourage teens to talk 

about sensitive topics. To help us create authentic storylines, characters, and artwork for 

PlayForward, we used several strategies to engage teens in the development process [16-18].. For 

one focus group activity, Storytelling Using Graphic Illustration (Figure 1), we used an ambiguous 

illustration depicting a group of teens engaging in benign activities such as talking to each other 

and looking at something outside of the frame. To create a discussion we simply asked, “What’s 
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going on here?”  The teens told stories that resonated closely with their own lives and involved 

topics such as unplanned pregnancy, sneaking out of the house, fighting, stealing, drinking, and 

drug use.  The content produced by this activity helped to shape many of the storylines that were 

built into the videogame. Another activity we used to learn about teens’ future aspirations was 

called My Life. For this project, we created a visual timeline that extended out ten years from the 

teens’ current age and asked them to write down any important hopes and dreams they had for 

themselves. We learned about life goals such as going to college, having money, being successful, 

and being able to take care of their parents (such as helping them with their bills) in addition to 

getting a driver’s license or the newest PlayStation or going to prom. This activity was essential to 

informing the development of the Aspirational Avatar (player’s character that was the visual 

representation of their future hopes and dreams) in the game. Figure 2 is a screenshot from the 

videogame that provides an example of the creation of the player’s Aspirational Avatar.  

 
Figure 1: Storytelling Using Graphic Illustration 

 
Figure 2: Creation of the Aspirational Avatar 

Lesson 4: Look to the Literature.  In the field of serious games research, this lesson is critically 

important: look to the literature; examine what has already been done and what worked or did not 

work. Consider what theories or frameworks were used to guide the development and/or evaluation 

of similar videogames (or interventions), what assessment data were collected and the methods to 

collect them. Systematic reviews can provide a thorough summary of current literature relevant to 

a specific research question [20]. For example, as part of the development of PlayForward, we 

conducted a systematic review on electronic media-based interventions that promote behavior 
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change in youth [1]. Our findings revealed a handful of high quality, rigorously evaluated 

videogame interventions to use as examples and also provided us with valuable insight into the 

field of serious games research. For instance, of the five studies that received an excellent quality 

rating in our systematic review, two studies [21] [22] reported a statistically significant change in 

sexual risk–related behavior. These two studies provided excellent models for us of electronic 

media–based interventions that focus on young adolescents. The lesson learned here is to not waste 

efforts on reinventing the wheel, but instead, aim to improve it.  Our goal was to not only create an 

electronic-media based intervention that was effective in increasing healthy behaviors in young 

adolescents, but rather to create an immersive, interactive, stand alone videogame intervention that 

could easily be implemented and disseminated, thereby reducing associated implementation costs 

and the need for trained facilitators.  

Lesson 5: Find the Right Game Developer. In addition to making decisions about what the 

videogame would target through extensive discussions with our target audience and community 

stakeholders and reviewing the relevant literature, identifying the game development team to 

partner with was key. In order to do this, we sent out a Request for Information (RFI) to a dozen 

game design studios requesting information about their studios, staff, history of work, and game 

design capabilities with the goal of first evaluating their suitability as a potential developer for this 

videogame project. From the 10 responses to the RFI we received, we chose five studios to whom 

we sent a Request for Proposal (RFP), which included a 30-page design document we had created 

and a request for their proposed creative approaches to our game design idea, as well as an 

estimated cost and schedule proposal. From the RFP, we received responses from three studios, 

which were then reviewed by the team including our commercial game consultants. After 

considerable discussion, we awarded the project to a serious game design and development 

company located in Pittsburgh, PA. Although this process was successful and we would 

recommend this approach to others interested in hiring a game design company, it is time and labor 

intensive and may require having an expert on the development team to help guide the process. 

Nonetheless, by creating a competitive environment for our game project, we were able to identify 

the best fit for the project that included consideration to game design capabilities, schedule, and 

budget.  

Lesson 6: Develop a Conceptual Model. Interventions designed from health behavior theory are 

more successful than those that are not theory-based [23] [24].  Conceptual models, which are 

guided by health behavior theory, are used to demonstrate the relationships between factors, or 

concepts, that are believed to impact or lead to a target condition. The development of 

PlayForward was heavily influenced by behavior change theory and includes concepts such as 

self-efficacy, perceived risks, self-regulation, and future orientation [24]. Considering these 

concepts, we mapped out how each intervention component of PlayForward (the mini-games Me 

Power, Refusal Power, Know Power, People Sense, and Priority Sense) impacted the player and 

their behavior [13].  Conceptual models are also helpful for mapping out game design documents 

and figuring out how to assess a game for subsequent impact. For example, the mini-game Know 

Power provides youth with information and knowledge related to the consequences of engaging in 

health risk behaviors. The facts we included in this mini-game were influenced by previous 

evidence-based interventions for HIV-related risk reduction in young adolescents [21] [25]. Using 

these facts, we created a 22-item knowledge assessment that was used to assess knowledge 

retention as part of our randomized controlled trial [26] [27]. We followed the same process for all 

other parts of the game and the assessments used to measure their associated target outcomes.  

Creating a conceptual model to guide our intervention development and assessment collection 

early on allowed us to establish greater confidence in the content validity of our measures.  Given 

how affecting behavior change is very challenging, having a collaborator with expertise in 

behavioral science that is also well versed in theory on the development team is crucial.   

Lesson 7: Create Behavioral Intervention Manuals or “Game Playbooks”. Early in the game 

development process, we discovered that translating behavior change concepts into a videogame 

intervention was a challenging task. We recognized that we could not expect the game design team 

to be experts in behavior change or specific content matter.  Conversely, the members of the 

research team were not experts in videogame design. To help us bridge the gap between the game 

designers and research team, we created “Game Playbooks [13]” that served as intervention 

manuals that were designed, understood and accepted by all members of the game design and 

research team. Game Playbooks serve several purposes.  First, the Playbooks outline the target 
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variables, theoretical framework, and mechanisms for behavior change within the videogame 

intervention.  This provides the game developers with a clear description of the essential 

components and processes to be included in the game. Whereas the Playbooks go through 

iterations, the fundamental behavioral targets remain intact.  Second, the Playbooks allow for the 

identification and assessment of critical moments within the gameplay that contribute to effective 

behavior change. This feature helps to ensure that the videogame intervention includes the 

important components needed to affect behavior change such as skill building and knowledge 

acquisition. We continue to use the process of creating Game Playbooks for each of our game 

projects, as they are fundamental to all stages of design, development, and evaluation of 

videogame interventions.   

Lesson 8: Know What to Assess. Creating evidence-based interventions, including serious games 

interventions, requires using well-established behavioral theories in order to ensure that an 

intervention is successful at affecting the targeted outcome. Theory consists of constructs, and 

constructs are paired with validated assessments or measures that can be used to guide both the 

development and eventually the evaluation of the intervention. For instance, in addition to 

collecting data on specific behaviors, does the researcher want to know if the game changes 

attitudes, intentions, or beliefs related to a specific behavior? Do they want to know if it increases 

knowledge related to certain topic? It is essential to identify the relevant assessments that the 

development team will use prior to the programming of the game and make sure they are consistent 

with the individual determinants described in the game’s conceptual model that is developed prior 

to production of the game. Again, it is important to identify what other research teams have used 

for assessments in the evaluation of their videogame interventions, if the measures they used 

provided valid and reliable data, and how these assessments might inform the development process 

of your team’s game. The team should be prepared to adapt assessments, and in some cases 

develop their own, so that they clearly align with the specific videogame’s goal(s) [14].  

Lesson 9: The Process is Iterative. The development of PlayForward went through countless 

iterations of the game’s storylines, artwork, and game mechanics before the game was ready for 

production. However, although the game went through these iterations, the fundamental 

components of the game remained constant. This continuity was key to keeping the game focused 

on the targeted behavioral outcomes and game goals in the context of the highly iterative process, 

as outlined in the Game Playbooks [13]. During this part of the development process, the 

adolescent focus groups were essential as they provided important feedback on the artwork, 

storylines, and characters in the game [17] [18]. When the game was created as a digital prototype, 

we brought it back to our cohort of adolescents for play testing and feedback, on the mechanics and 

translation of behavior change concepts into the game. Although the iterations were time 

consuming, they were essential in creating an authentic game experience for the adolescent 

audience. 

Lesson 10: Be Prepared to Reduce Content. PlayForward is a videogame about reducing risk-

taking behaviors in adolescents. In the game, the character “travels” through middle school and 

high school and is faced with dozens of challenges that have the potential to affect their future. In 

reality, adolescents are constantly being faced with an array of life challenges they must navigate 

such as bullying, sex, drug and alcohol use, relationships, peer pressure, and violence. At the 

beginning of the development process of PlayForward, we included most of these adolescent life 

challenges in the storylines. In the original design of the game, there were six grades (7th through 

12th grade), with each grade having four unique story branches. There were six mini-games, and 

plans to expand the player’s ability to develop their game character, or Aspirational Avatar. 

However, time and budget constraints required us to cut approximately 40% of our original game. 

The final version of PlayForward now includes two unique story branches within each of the six 

grades, five mini-games, and a smaller scope of the player’s ability to develop their Aspirational 

Avatar.  In retrospect, reducing content and storylines in the game strengthened the game by 

making it more focused on a dedicated number of adolescent topics as opposed to only slightly 

addressing many topics. The lesson learned here is that it may be more valuable to do a smaller 

amount well than a larger amount not as well. 

Lesson 11: Back to the Focus Groups. We cannot emphasize enough the importance of involving 

the target audience in all aspects of the game design and development process.  After our team had 

created theory-based game design documents (Game Playbooks [13]), we continued to actively 

http://journal.seriousgamessociety.org/


pag. 88 

 
International Journal of Serious Games Volume 3, Issue 2, April-June 2016 

ISSN: 2384-8766 http://dx.doi.org/10.17083/ijsg.v3i2.110 

involve young adolescents for feedback on the developed artwork, storylines, and characters.  One 

method we employed to ensure the artwork in the game was authentic and relatable to the 

adolescents was to give them disposable cameras and ask them to take photographs of every 

important component of their lives [17]. They returned the cameras with images of their 

neighbourhoods, their homes, and bedrooms. We received photographs of hairstyles, clothes, 

shoes, family members, friends, cars, and pets. We then sent these photographs to the game 

development team who used the photographs to directly guide and influence the artwork for the 

game. Figure 3 provides examples of photographs taken by teens that were translated to artwork 

found in the game. In addition to conducting focus groups that focused on the artwork for the 

game, we also held discussions with adolescents regarding the storylines and narratives used in the 

game. The adolescents were very eager to tell us their impressions of the game’s many stories and 

characters, including the language we used to tell the stories. The game and its many components 

such as the artwork and narrative went through considerable iteration before they were determined 

to be relevant and authentic by our cohort of adolescents. Although this step is time consuming, it 

is a critical component to producing an effective videogame intervention. If the target audience 

cannot connect to the game, it may become a lost opportunity to create an enduring impact.  

 

 

Figure 3: Artwork Translated into PlayForward 

Lesson 12: Standardized Assessments and In-game Data are Both Important. Serious 

videogames aim to change a specific behavior, to increase knowledge, or to create social change. A 

development team has expectations for their game and what they want it to accomplish, but how do 

they ensure it meets the stated goals? The choice of relevant and appropriate standardized 

assessments early in the development of a videogame is critical to ensure the game includes 

specific concepts related to those assessments. For instance, if the goal of the videogame is to 

increase knowledge related to HIV, then the team must ensure that the information embedded in 

the game is specific content about HIV that will be tested through the assessments. Considerations 

to the collection of “in-game data,” or data collected through the game’s software, should be 

approached in a similar fashion. In-game data includes information such as the time to complete a 

level or session, progress within a mini-game or a particular level, points or stars collected, or 

correct/incorrect answers. Identifying the specific in-game data that will be useful should be 

decided early in the process and should be considered in relation to the data collected with the 

standardized assessments. This process will allow for meaningful subsequent data analysis to 

determine if what a player reports on a standardized assessment relates directly to what they do in 

the game or whether certain levels or mini-games have a greater impact on skill-building. 

Together, standardized assessment data and in-game data can create a rich picture of a player’s 

gameplay experience and potential impact of the videogame [15].    
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5. Discussion 

Videogame interventions are becoming an increasingly popular approach to disease prevention and 

health promotion, and have been shown to affect behaviors related to a variety of health issues. 

However, few examples exist in the scientific literature describing the process of developing and 

evaluating these types of interventions using rigorous scientific methods. Specifically, to our 

knowledge, until the development of PlayForward: Elm City Stories, no evidence-based 

videogame intervention that focused on risk reduction and HIV prevention in young minority teens 

existed.  

The purpose of this paper is to highlight the valuable lessons learned by our team during the two-

year formative work and development PlayForward: Elm City Stories. Our goal is to provide 

researchers and other stakeholders who are interested in working in serious games research with 

examples and models of how rigorous research tools such as theoretical constructs, conceptual 

models, assessment tools, and focus group input can positively inform the development of a 

serious videogame intervention for subsequent efficacy evaluation. Additionally, we hope to elicit 

discussions around the potential for collecting and analyzing in-game data in conjunction with 

standardized assessments.  

PlayForward: Elm City Stories was developed with input from at-risk minority teens from the 

United States with a concentrated focus on the unique challenges and risk behaviors associated 

with this population. It should be noted that the relevance and approach of the formative 

development conducted by this team for the development of this particular videogame intervention 

may differ in other contexts.  For instance, the methods used to engage teens in discussions around 

sexual risk and HIV prevention in the United States may need to be adapted for teens from a 

different environment or culture.    

As technology continues to permeate our lives, and with the growing interest in using videogames 

as interventions to affect behaviors and increase knowledge related to a variety of health outcomes, 

this emerging field is in need of established processes and procedures to develop highly effective, 

theory-driven videogames.   
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