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Abstract
Background
Noncommunicable diseases (NCDs), such as cardiovascular disease, diabetes, and chronic
respiratory diseases, account for over 85% of all deaths in the United States.1 Two NCDs in
particular, obesity and asthma, are among the leading causes of preventable deaths in the United
States.2,3 Studies have shown that preventative measures taken during childhood may reduce the
incidence of these diseases in adulthood. Moreover, obesity and asthma in childhood is
associated with increased spending on annual prescription drugs, emergency rooms, and
outpatient costs. Unfortunately, obesity directly affects over one-sixth of all children in the
United States, with nearly 17% of all children aged 2 to 19 classified as obese in 2012.4 In
addition, over 7 million children have been diagnosed with asthma as of 2010, which can have
significant consequences on their quality of life; approximately 640,000 asthma-related
emergency room.5,6 The morbidity and mortality associated with these diseases can be addressed
by developing programs that incorporate effective health education geared toward behavior
change.7,8 Information related to health communication and health behavior change is extensive
and is based on many behavioral change theories such as the transtheoretical model (TTM),
health belief model (HBM), theory of reasoned action (TRA), theory of planned behavior (TPB),
and social cognitive theory (SCT).9 These theories have been integrated into various health
education programs with varying degrees of impact.10,11,12
Methods
A systematic literature review examining the most effective use of health education geared
toward behavior change was conducted. Inclusion criteria for search results were: 1) topic, i.e.,
used health education to change behavior, or addressed best practices for health education
development, 2) disease focus, i.e., target of intervention was asthma or obesity, and 3)
population, i.e., interventions were targeted toward children or adolescents. There were 6,128
articles that met the inclusion criteria. We then excluded articles based on the following: 1)
written in a language other than English, 2) provided only vague descriptions of intervention, 3)
primarily surgical or medical intervention, rather than educational, and 4) did not characterize
results. Using the exclusion criteria, our results narrowed to 102 articles. We divided them into
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three categories: 1) asthma-related interventions, 2) obesity-related interventions, and 3) general
health education. Articles pertaining to general health education were then narrowed to those that
focused specifically on the development of general health education materials.
Results
The review yielded several consistent themes. First, health materials should be appropriate and
understandable by the target population.13 Second, communications are considered more
effective if they are personally relevant,14 tailored to the audience’s needs and interests,15 and
match their current level of reading comprehension.16 Finally, development and implementation
of health education should be based on the behavioral change theory most appropriate for the
target population and the desired intervention outcomes.17,18 These criteria should be considered
when developing health materials, as studies have shown that tailoring communication is more
effective than generic messages in changing behaviors.19,20,21
Conclusion
Health education can very effectively inspire behavior change if the education utilizes proven
behavioral change theories, and is tailored toward the target population. In order to be effective,
health materials should be appropriate and understandable by the target population.22 In addition,
development and implementation of health education should be based on the behavioral change
theory most appropriate for the target population and the desired intervention outcomes.23,24
Therefore, prior to program implementation, researchers should have a strong understanding of
this population in order to determine the best behavioral change theory to use during health
education development. This in turn, along with researchers’ understanding of the target
population, should strongly influence what and how information should be presented. By taking
the proper steps to develop and present relevant health information effectively, individuals may
be more inclined to make healthier decisions.25 If individuals are empowered to make the health
behavior changes necessary to avoid premature death and chronic diseases, such as obesity and
asthma, they could extend their lifespan and improve their quality of life, which ultimately can
lead to reduced health care costs.26

5

Best Practices for Using Health Education to Change Behavior

Introduction
Noncommunicable diseases (NCDs) account for over 85% of all deaths in the United States, with
more than 40% of these deaths due to a combination of cardiovascular diseases, diabetes, and
chronic respiratory diseases.27 Studies have shown that preventative measures taken during
childhood may reduce the incidence of these diseases in adulthood.28,29,30 The prevalence and
impact of NCDs is significant, but changing individual health behaviors can impact prevention,
management, and reduction of risk factors, which can reduce the incidence and morbidity and
mortality of these diseases.31 Children have an increased susceptibility to change, therefore childdirected interventions have demonstrated a positive impact on NCD-related health
outcomes.32,33,34 For example, some obesity interventions directly targeting children are
considered the most effective, and have the most significant overall benefits.35 A broad range of
potential health issues can be considered when discussing health behavior. In this review, we
focus on two common noncommunicable diseases, obesity and asthma, which both have
significant morbidity and mortality for adults and for which interventions targeting children have
successfully reduced the impact in adulthood.36,37,38
Obesity is a leading public health concern with significant consequences. Many of the negative
physical consequences of obesity, such as an increased risk for impaired glucose tolerance, type
2 diabetes, hypertension, and obstructive sleep apnea are well-known.39,40 However, obesity can
also

negatively

affect

school

performance,

school

attendance,

and

general

well-

being.41,42,43,44,45,46 Further, there are significant economic costs for the community at large due to
obesity-related health spending. Elevated body mass index (BMI), one method of measuring
obesity, is correlated with over $14.1 billion in annual spending for prescription drugs,
emergency rooms, and outpatient costs for children alone.47 The cost of inpatient care for
children has also increased: between 2001 and 2005, spending on hospitalizations with a
childhood obesity diagnosis nearly doubled from about $126 million to almost $238 million.48
High economic costs extend to obese adults as well, with estimated annual costs of treating adult
obesity-related illnesses at $147 billion.49 A decrease in the number of obese children and
adolescents, even slightly, could have a significant impact on future health care spending. It is
estimated that a 1% reduction of overweight and obese adolescents could reduce medical costs
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by over $586 million.50 The key risk factors for obesity—unhealthy diet and lack of physical
activity—are modifiable behaviors that can be addressed through effective, relevant health
information.51
Asthma also presents a serious health concern. Though its cause is still considered unclear,
asthma affects a significant portion of the population—almost 19 million adults and 7 million
children have been diagnosed as of 2010.52 Asthma attacks range in severity from mild to lifethreatening,53 and these episodes can have a significant effect on morbidity and mortality. In
2010, children had approximately 640,000 asthma-related emergency room visits.54 Nine people
are estimated to die daily from asthma, and almost 3,400 asthma-related deaths were reported in
2009.55 Asthma is also a serious economic concern, costing the United States about $56 billion
annually and causing a decrease in both school and work attendance.56 In 2008, asthma caused
over 14 million missed days of work and 10.5 million missed days of school.57 In addition,
nearly 480,000 hospitalizations, 1.9 million emergency room visits, and 8.9 million doctor visits
were asthma-related in 2009.58 While there is no cure, people with asthma can manage the
disease with proper medical care and by avoiding potential triggers, such as air pollution,
exercise, and tobacco smoke.59 The Centers for Disease Control and Prevention has reported that
teaching people how to independently manage asthma is one of the most important aspects of
controlling this disease.60 In particular, asthma education programs targeting children and
adolescents can have a significant impact on health-related outcomes, such as improved lung
function, decreased number of days with restricted activity, and increased feelings of selfcontrol.61,62 By providing proper education, the number of asthma-related deaths,
hospitalizations, emergency room visits, missed days of work, and missed days of school can be
reduced.63,64,65
In addition to the value of health education in managing and preventing disease, properly
educating people about the inappropriate utilization of hospital emergency rooms can result in
fewer nonemergency ER visits.66 Literature has shown that using the emergency room for
nonemergency health concerns poses a serious problem within the health care community, and
this is influenced by the lack of adequate information available to parents, especially those
classified as “low-literate, inner city parents.”67,68 Parents bring their children to the emergency
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room for common childhood illnesses that could be effectively treated and managed at home.69,70
Providing parents with information about how to administer nonemergency care to their children
and make better decisions about emergency services significantly decreases inappropriate
emergency room use.71 One study examining physician visits for minor respiratory illnesses
found that self-care instructions combined with an educational packet on proper care were
possible methods for reducing health care costs.72 While basic parenting skills and actions such
as recognizing, identifying, and distinguishing symptoms of children’s common illnesses from
those that need medical attention are often overlooked by educators, a health promotion project
focusing on low-cost and effective health communication could contribute to a solution.73
Health education can have a major impact on the health and well-being of those affected by
NCDs, as well as decrease health care costs through encouraging appropriate utilization of ERs.
However, health education geared toward changing health-related behavior requires more than
the development of accurate, relevant information. While there is a large amount of health
information currently available to the public, a gap still exists in connecting those at risk to the
information they need in a way that will positively influence their everyday decisions.74,75,76 In
this paper, we discuss common themes in the literature that have demonstrated success in
behavioral change—highlighting the most successful studies—identify gaps in the literature, and
make policy recommendations to support the further development and advancement of health
education.
Methods
We performed a literature review on health education to change health behavior. The terms
health/education,

health/behavior,

best/practices,

asthma,

obesity/prevention,

obesity/intervention, school, and children/pediatric were entered into the PubMed database.
Inclusion criteria for search results were: 1) topic, i.e., “used health education to change
behavior” or “addressed best practices for health education development,” 2) disease focus, i.e.,
target of intervention was asthma or obesity, and 3) population, i.e., interventions were targeted
toward children or adolescents. Our search yielded 6, 128 articles meeting inclusion criteria. We
then excluded articles based on the following: 1) written in a language other than English, 2)
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provided only vague descriptions of intervention, 3) a primarily surgical or medical intervention,
rather than educational, and 4) did not characterize results. Using the exclusion criteria, our
results narrowed to 102 articles.
Following an in-depth review of the articles, we divided them into three categories: 1) asthmarelated interventions, 2) obesity-related interventions, and 3) general health education. We then
applied additional inclusion and exclusion criteria. There was a focus on articles that clearly
described the health program and specific results on health outcomes of interest—increased
asthma control and decreased ER visits. Obesity-related studies were identified and included if
they reported an obesity intervention program evaluating BMI, nutrition behavior, or physical
activity behavior. Studies were excluded if they were based on surgery as a method of weight
loss. General health education results were further divided into those that focused specifically on
the development of health education materials.
The flow diagram below (Figure 1) depicts the literature search results. The final 102 literature
search results include articles addressing health behavior change through education. These search
results were narrowed to those specifically targeting asthma management (35), obesity
intervention/prevention (50), and general health education (17). General health education results
were then narrowed to articles focused on the development of health education materials (8).
Results
Health Behavior Change Theories
Information related to health communication and health behavior change is extensive and is
based on many behavioral change theories such as the transtheoretical model (TTM), health
belief model (HBM), theory of reasoned action (TRA), theory of planned behavior (TPB), and
social cognitive theory (SCT).77 These theories aim to describe, predict, or explain a behavior
through the use of behavioral constructs—the “building blocks” of a particular theory.78,79 Selfefficacy, perceived susceptibility, and outcome expectancies are a few examples of theory
constructs, and examples of their use within behavior change interventions will be addressed
later in this paper. Though behavioral change theories operate at many levels (individual,
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interpersonal, group, and community), they all involve the use of effective health
communication.80 Therefore, encouraging positive behavior change depends not only on the
health information content, but also how the information is communicated. Understanding the
components and applications of these theories allows for a research-based approach to
addressing the multiple influences of health behavior. Further, behavioral change theories have
been incorporated in numerous studies focused on obesity and asthma-related disease
management and/or prevention.81,82,83,84,85,86
The transtheoretical model (TTM) presents an important theoretical perspective in tailoring
health messages to individuals.87,88 This theory suggests that individuals progress through five
different stages on their way toward changing a specific health behavior. These stages include
pre-contemplation (not intending to change), contemplation (intending to change in the
foreseeable future), preparation (planning to change very soon and taking steps to change),
action (have changed behavior in the past six months), and maintenance (changed and sustained
their behavior change for at least six months).89 Factors that encourage individuals to move
forward in this process include increasing positive perceptions and decreasing negative
perceptions of making the behavior change,90 in addition to increasing self-efficacy.91 According
to TTM, health education should account for where individuals are in the change process to be
most effective in moving them forward.92,93
The health belief model (HBM) suggests that an individual’s perceived threat of disease or
negative outcome is a key determinant of whether he or she adopts a healthy behavior.94,95 The
perceived threat is composed of perceived susceptibility and perceived severity, meaning that
individuals must understand that they are at risk and that the potential health outcome is severe
enough to promote positive action.96 The HBM also suggests that the benefits and barriers of
changing health behavior must be taken into consideration, as those who perceive more benefits
than barriers are more likely to take action.97 In addition, self-efficacy, or the belief in one’s
ability to achieve a desired result, has recently been added to the HBM, as a significant amount
of literature posits that individuals with higher self-efficacy are more likely to incorporate health
behavior changes.98,99
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The theory of reasoned action (TRA)100 and the theory of planned behavior (TPB)101 suggest that
behavioral intention, or the perceived likelihood of engaging in a behavior, is the most
significant predictor of health behavior. Furthermore, the TRA posits that this behavioral
intention is influenced by an individual’s attitude and his or her perception of social pressure to
engage in the behavior.102 The TPB presents perceived behavioral control as an additional factor,
which refers to the extent to which an individual believes he or she has control over the behavior
in question.103 According to these theories, those with perceived behavioral control, perceived
normative pressure, and more positive attitudes are more likely to develop strong behavioral
intentions and therefore engage in a particular behavior.104
Finally, the social cognitive theory (SCT) suggests that an individual’s characteristics, his or her
environment, and the behavior itself interact and determine whether a behavioral change will
occur.105 However, according to SCT, the most important determinant of health behavior change
is self-efficacy, which has been noted within a number of health behavior theories.106 In addition
to self-efficacy, SCT posits that individuals must believe that engaging in a specific behavior
will yield the desired outcome, which is referred to as “outcome expectancies.”107 Individuals
with positive outcome expectancies and higher self-efficacy are therefore more likely to engage
in a health behavior.108
The TTM, HBM, TRA, TPB, and SCT are just some examples of the many health behavior
theories incorporated in efforts to change individual health behavior. For example, tailored health
education that incorporates behavioral constructs can change physical activity, dietary habits,
and intentions, which are all strongly correlated with obesity.109 While some of these theories are
more widely used than others, there is limited evidence supporting the use of one theory over the
other.110 Therefore, selection should be based on an assessment of each theory, including its
appropriateness for addressing specific questions as well as empirical support for the theories’
constructs in changing a specific behavior within the target population.111 However,
incorporating at least one of these theories in the development of an intervention is critical, as
evidenced by the success of interventions that integrate theory to encourage behavioral
change.112
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Development of Health Education Materials
Behavioral change theories play an important role in developing effective health education.113,114
Health education is any learning experience designed to help individuals improve their health by
increasing knowledge or influencing attitudes, and can take on many forms.115 An important
consideration when presenting health education is health communication, or the use of
communication strategies to inform and influence health decisions.116,117 In short, health
education is what a health message says, and health communication is how the message is
delivered.118,119,120 Health communications are considered more effective if they are personally
relevant,121 tailored to audience’s needs and interests,122 and fit into their current level of
understanding.123 There are various methods for incorporating these principles into the
development of health education materials. For example, cognitive interview testing is a useful
approach for asking individuals their thoughts, feelings, ideas, and suggestions regarding specific
health materials to improve message clarity.124 This method can be particularly useful in the field
of nutrition.125 Additional methods for developing tailored health education materials include
focus groups,126 pilot testing,127 and collaborative advisory boards.128
Once feedback is obtained from the target population, the feedback can be used to tailor the
health information to the desired health behavior change. This is a promising method within the
field of public health, as interventions with tailored health messages have been shown to not only
be effective but, depending on the delivery methods used, to also have the potential to reach
thousands of individuals.129,

130

Therefore, the ultimate impact of such interventions could be

great.131
Health education delivery methods include brochures, videos, posters, one-on-one teaching,
group classes, and demonstrations.132 For written health education materials, input from the
targeted community and the incorporation of effective communication principles are critical to
the effectiveness of the health education intervention. Further, accurate content, design, and
format can significantly impact the material’s effectiveness. Written materials for adults should
be maintained at a 6th to 8th grade reading level, with a glossary of difficult terms and consistent
word use.133 In addition, use of the word “you” helps to create a conversational writing style, as
well as increases the personalization of materials. The information should also be easy to read
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and messages kept clear and concise; a limit of 10 words per sentence and three to five sentences
per paragraph is recommended.134 Visuals, if incorporated, are also an important aspect of health
information. Each picture or photo should have a concise caption and be associated with one
message only. Any unnecessary visuals should be avoided.135 These guidelines, though focused
on creating written materials, are concepts that take the audience’s needs into consideration and
aim to present health information effectively.
Children are a unique audience whose needs should be carefully considered during development
of health education materials. These materials should match their particular education and
reading level,136 as well as address their health beliefs and understanding of the topic.137 For
example, adolescents may feel immune to chronic diseases138 such as asthma and obesity.
However, much of the research regarding health literacy—or the degree to which individuals are
able to obtain, process, and understand health information and make suitable health decisions139—
has focused on adults.140 Further research is needed to address the health literacy needs of
adolescents. Understanding the literacy of adolescents is an important component in developing
health materials that positively affect health behavior and outcomes.141 Furthermore, while there
are a number of studies examining the incorporation of existing recommendations in the
development of health education,142,143,144,145 studies comparing the outcomes of using materials
that follow recommendations versus those that do not are very limited. Further research in this
area could improve our understanding of the impact of these recommendations on health
behavior and health outcomes.
Characteristics of Effective Health Communication
As previously noted, literature has shown that effective health communication should be
appropriate,146 understandable,147 personally relevant,148 tailored to the audience’s needs and
interests,149 and fit into their current level of understanding.150 One asthma education program
conducted in Canada focused on incorporating many of these concepts in order to educate
students and staff about asthma, with a focus on communication that was appropriate, personally
relevant, tailored to student needs, and fit into each student’s current level of understanding.151 In
addition to the over 1,300 students with asthma, the program also targeted all students and staff
members across the 130 schools involved.152 Six 45-minute sessions focused on several different
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areas, with an initial session assessing their educational needs, developing personal goals, and
encouraging use of a diary to keep track of symptoms.153 The subsequent sessions included the
following topics: 1) trigger identification, control, and avoidance, 2) proper use of inhaler and
medications, 3) symptom recognition, need for an asthma action plan, and how to
prevent/manage an asthma episode, and 4) how asthma affects student confidence and how to
manage situations that could trigger an asthmatic episode.154 The sixth and final program session
was an opportunity for students to present what they learned to parents and teachers.155 The
educational and environmental aspects of this program resulted in students in the intervention
group exhibiting significantly better inhaler techniques one year post-intervention, as well as less
urgent care visits compared to the control group.156 Additionally, fewer intervention participants
experienced an asthma-related absence compared to control group participants.157
It is important to note that prior to the educational sessions, an assessment was done in order to
develop an understanding of students’ individual needs and current understanding. Baseline
assessments allow for researchers to tailor information to the audience in a way that encourages
retention and behavior change. Furthermore, the program incorporated games such as “Asthma
Jeopardy” as well as educational “raps” to convert information that may otherwise seem
“boring” into a fun, creative learning experience for the students.158 This program put a strong
emphasis on developing educational materials that were interesting, effective, and personally
tailored. As a result, it reported many positive health outcomes for their target population.159 In
contrast, failure to develop health education materials around the target population can
potentially inhibit the success of a program. One study, using the transtheoretical model (TTM),
evaluated the effectiveness of a computer-tailored education program regarding the dietary fat
intake of 7th graders.160 A 50-minute theory-based intervention was used to encourage those who
did not meet guidelines for dietary fat intake to reduce their intake, and to encourage those who
did to maintain their healthy habits.161 Students independently completed the program, which
involved a food frequency questionnaire completed before and after the intervention, a
diagnostic tool, and tailored messages developed through the use of the diagnostic tool.162
The diagnostic tool took many psychosocial determinants of dietary fat intake into consideration,
including attitudes, self-efficacy, social support, perceived benefits, and perceived barriers.163
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However, the intervention was an adaptation of an adult program, and modified for use with
students. Results of this study showed that most of the students did not perceive the intervention
messages as interesting, personally relevant, new, or accurate.164 Also, half of the participating
students reported that the intervention messages were too long—the tailored information was up
to six A4-sized pages in length. In addition, one-fourth of the adolescents reported that they did
not read the tailored feedback provided through the intervention. Overall, no intervention effects
were reported for the total student sample.165
The study recommended adjusting the intervention to improve their results, particularly by
shortening the length of the diagnostic tool and intervention messages.166 Tailoring the health
messages to the target audience, i.e., the students, is more effective than non-tailored messages in
encouraging the students to read, process, and retain the information presented. This study also
suggested conducting focus groups with students to gather feedback and test their computerbased program before implementation,167 which are methods similar to those used during the
development of the Challenge! obesity prevention program168 described in the following section.
Despite its limitations, the study reported that its computer-based dietary fat intake education has
the capability of reaching a large audience quickly and at low cost.169
Incorporating Health Communication Concepts in Health Programs
Integrating effective communication concepts into health materials and targeted programs can
result in significant, positive changes in health behavior, as seen in the Challenge! obesity
prevention program.170 The Challenge! program targeted 235 African-Americans between the
ages of 11 and 16, and is based on the social cognitive theory (SCT).171 This 12-session program
focused on changing adolescents’ Body Mass Index (BMI), body composition, physical activity
levels, and diet.172 The Challenge! program was developed with the involvement of an advisory
board of African-American adolescents, which facilitated the incorporation of the perceptions
and needs of the target population.173 The advisory board made it possible to tailor the program
to their targeted population, therefore increasing its potential effectiveness.
In accordance with the SCT, this study focused on overcoming barriers, particularly those that
interfered with success during previous adolescent obesity prevention trials. Personal challenges
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and goals related to diet and physical activity were also identified using SCT and motivational
interviewing.174 In addition, this intervention incorporated the use of culturally sensitive methods
to communicate health information to the target audience. A rap music video was used to
promote healthy eating and physical activity, and college students were involved as mentors who
accompanied the adolescents to their neighborhood convenience stores and playgrounds to
promote healthy dietary choices and physical activity. The involvement of college students as
mentors successfully influenced the target population’s social norms related to diet and physical
activity. The adolescents in the control group did not receive a mentor.
The Challenge! program effectively prevented an increase in BMI, reduced the intake of snacks
and desserts, and prevented a decline in physical activity among the heaviest adolescents
compared to adolescents in the control group.175 Interestingly, all of the changes were retained
for one year after intervention implementation, although the initial differences in physical
activity for the heaviest intervention adolescents compared to the control adolescents
decreased.176 The Challenge! obesity prevention program’s success is likely due to its heavy
focus on tailoring the intervention to the target population throughout the program, including
during program development, and the use of culturally sensitive education materials.
Targeting At-Risk Populations
While the effectiveness of tailored communication within health programs has been reported,177
particular groups may benefit more than others. One example of a population that would
particularly benefit from effective, tailored health information is low-literacy, minority
populations. Considering the many challenges that these individuals face regarding their health
and well-being, there is a significant need to effectively increase efforts to inform these and other
at-risk populations.178 One study examined the impact of Choice, Control, and Change (C3), a
curriculum intervention, on health behaviors such as decreasing the consumption of sweetened
drinks, packaged snacks, and fast food as well as the amount of sedentary screen time, and
increasing the intake of water, fruits, and vegetables as well as the amount of time spent on
physical activity.179 The intervention targeted 7th graders in 10 middle schools in low-income
New York neighborhoods. Youth, especially the underserved, need a strong sense of selfefficacy to act within a challenging environment.180 The 24 Choice, Control, and Change lessons
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focused on increasing personal motivation through the social cognitive theory (SCT) and selfdetermination theories.181 Instead of presenting the information as facts to be learned, the C3
lessons were based on a decision-making tool for adolescents: Questioning, Experimenting,
Searching, Theorizing, and Applying to Life (QuESTA).182,183 The goal was to link students’
health-related actions to their consequences, and was used in combination with guided goalsetting.184
The intervention successfully decreased the consumption and size of sweetened beverages and
packaged snacks, and the size of fast food items chosen, as well as the amount of sedentary
screen time; it also increased the amount of time spent on exercise, including intentional walking
and taking the stairs.185 In addition, the intervention had a significant positive effect on students’
outcome expectations and self-efficacy, which are two psychosocial mediators that have been
found to be most predictive of behavior change.186 These mediators likely had a positive
influence on the adolescents’ ability to make good decisions related to physical activity and diet,
in addition to setting personal goals and following through with them. The results of this study
support the theory that self-efficacy and positive outcome expectations are important
components of health education programs, and are correlated with positive behavior change.
Tailored health communication targeting at-risk youth is also used in asthma education
programs. One study evaluated the effectiveness of a Web-based education program targeting
inner-city African-American teenagers by applying concepts of the transtheoretical model (TTM)
and the health-belief model (HBM).187 Of the 422 students that qualified and participated in the
study, roughly two-thirds had been diagnosed with asthma, while the remaining one-third were
undiagnosed but reported related symptoms.188 The four 30-minute education sessions included
topics such as controller medication adherence, inhaler technique, trigger avoidance, and asthma
fundamentals geared toward the target population.189 Tailored sessions included an AfricanAmerican DJ who communicated learning objectives through trendy, interactive animations and
videos. In addition, website content was individually tailored from responses to questions
gauging views on emotional support, resistance to change, motivation, and “rebelliousness.”
Depending on each participant’s score in these areas, they were directed to the appropriate
module. For example, those who reported a low value of perceived emotional support were
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provided information encouraging the student to look at existing relationships and offering
suggestions for developing support.190
This Web-based asthma education program utilized personally tailored information, including
participant understanding levels, which increased receptivity of health information and
ultimately resulted in significantly fewer days of reported asthma symptoms for the intervention
group.191 In addition, the intervention students experiencing “moderate to severe” symptoms at
baseline reported significantly fewer missed school days and fewer days of restricted activity due
to asthma.192
In addition to these studies addressing at-risk school-aged children, other studies have focused on
health information for another at-risk population: low-literacy parents. Students at the University
of California, Los Angeles, School of Public Health examined literature targeting low-literacy
parents and parent guides on how to respond to a child’s illness.193 Their review showed that
these existing sources of health information are often inaccessible to parents.194 However, studies
have shown that an innovative and appropriate method for assisting parents in health care
decision-making is through the distribution of simple, informative, and durable reference guides
written at a low-literacy level.195,196,197 Development of health materials at this literacy level
takes population needs into account, and tailors information to the target audience.
Unfortunately, most health-related books contain complicated structure and flow charts for
decision-making, which are difficult for low-literacy adults to follow, as well as costly to
publish.198 In addition, long publications with small print and general instructions are ineffective
as a form of health communication.199 If parents are unable to comprehend or follow information
designed to help parents make better decisions, the information is ineffective and will not have
the desired result. Thus, targeted population views and needs must be incorporated into the
development of health information materials in order to effectively educate and encourage health
behavior changes.
Accurate, tailored health education geared toward behavior change can have a significant,
positive outcome on NCD morbidity. Consideration and involvement of the target population
throughout the development and presentation of health materials encourage sustained retention
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of valuable information. Health education materials should take the current needs of the target
population into account, and should be engaging, creative, relevant, culturally appropriate,
understandable, and widely distributed.200 Additional focus on the use of tailored communication
should include the use of behavioral change theories, particularly the use of the self-regulation,
self-efficacy, and outcome expectancies constructs.201 These concepts, in addition to the
incorporation of accurate health information, are crucial to the development of effective health
education geared toward behavior change.
Discussion
Health education is a cost-effective intervention aimed at reducing the incidence, morbidity and
mortality of chronic conditions such as obesity and asthma. However, to achieve positive health
outcomes, the development of health education programs or materials must be thoughtful,
sensitive to the needs of the targeted community, and evidence-based. Incorporation of
behavioral change theories into health education is crucial to achieving the desired behavioral
changes that will lead to positive health outcomes.202,203 Additionally, the behavioral change
theory utilized should be selected based on its appropriateness for the target population and
desired intervention outcomes.204,205 Therefore, prior to program implementation, researchers
should have a strong understanding of the targeted population to determine the best behavioral
change theory to use during health education development. This, in turn, should strongly
influence what and how information should be presented.
Once the behavioral theory is selected based on an understanding of the needs of the targeted
community, conveyance of the health information in a manner that is appropriate and
understandable by the target population is important.206 Many adults have low literacy levels,
and the literacy of adolescents is largely unknown. Therefore, to reach a diverse group, multiple
modalities—such as text, images, and art— should be employed. Further, health messages
should be engaging, creative, relevant, culturally appropriate, and widely distributed.
By taking the proper steps to develop and present relevant health information effectively,
individuals will be inclined to make healthier decisions.207 If individuals are empowered to make
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the health behavior changes necessary to avoid premature death and chronic diseases such as
obesity and asthma, they could extend their life span and improve their quality of life.208
Moreover, the costs related to NCDs could decrease. The benefits of health education warrant an
investment of resources into additional research and the development of more health education
interventions.
Future Research and Policy Recommendations
More research should be conducted regarding the health literacy needs of children to ensure
health education efforts aimed at children are properly tailored. Existing research has focused on
adults,209 but a greater understanding of the literacy levels of children and adolescents could
increase the effectiveness of health education materials targeting this population. Targeting
children is especially important since studies have demonstrated this group’s potential for
sustained behavioral changes, which can lead to significant changes in health outcomes.
Addressing obesity and asthma in childhood will reduce the incidence of co-morbidities in
adults, thus reducing health care costs.
There is also a need for more rigorous studies comparing the effects of health education
materials that incorporate best practices to health education materials that do not. Based on the
success of studies we evaluated, the potential for health impact is great. Additional research with
more rigorous methodology would provide further support for a more widespread use of health
education interventions to address NCDs. Also, a validated needs assessment should be
developed to provide a systematic method for evaluating the needs of target populations prior to
the development of a health education intervention. Having a readily available needs assessment
would facilitate the collection of critical information from communities, which would be
incorporated in the intervention.
Funding and reimbursement for health education is crucial to the integration of health education
into our health care system. Currently, there is no consistent, systematic method by which people
are educated about their health. Although the Affordable Care Act aims to compensate
physicians for providing more preventative services, pressure to see more patients and reduced
office visit times hinder a widespread commitment to the incorporation of health education in
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medical practice. Some public health campaigns, such as tobacco cessation and some obesity
programs have been successfully integrated into the clinic, but those efforts cost millions of
dollars and now have the support of health insurance companies. Developing interventions that
empower people to make the necessary changes to address chronic conditions can alleviate some
of the burdens on our already overburdened health care system. However, in order for these
interventions to be effective, they must engage and receive input from the target community
early on so that a tailored health education intervention may be developed.
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Appendix
Figure 1. Literature Search Results
	
  

Total	
  article	
  
search	
  results	
  
6,128	
  

	
  Narrowed	
  article	
  
search	
  results	
  
102	
  

Asthma	
  intervention	
  –	
  
best	
  practices	
  results	
  

Obesity	
  intervention	
  –	
  
best	
  practices	
  results	
  

General	
  health	
  
education	
  results	
  

35	
  

50	
  

17	
  

Health	
  education	
  
materials	
  results	
  
8	
  
	
  

35

