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Abstract

Purpose: To develop a model, based on market segmentation, to improve the quality and efficiency of health promotion
materials and programs.

Design: Market segmentation to create segments (groups) based on a cross-sectional questionnaire measuring individual
characteristics and preferences for health information. Educational and delivery recommendations developed for each group.

Setting: General population of adults in Virginia.

Participants: Random sample of 1201 Virginia residents. Respondents are representative of the general population with the
exception of older age.

Measures: Multiple factors known to impact health promotion including health status, health system utilization, health literacy,
Internet use, learning styles, and preferences.

Analysis: Cluster analysis and discriminate analysis to create and validate segments. Common sized means to compare factors
across segments.

Results: Developed educational and delivery recommendations matched to the 8 distinct segments. For example, the “health
challenged and hard to reach” are older, lower literacy, and not likely to seek out health information. Their educational and
delivery recommendations include a sixth-grade reading level, delivery through a provider, and using a “push” strategy.

Conclusion: This model addresses a need to improve the efficiency and quality of health promotion efforts in an era of per-
sonalized medicine. It demonstrates that there are distinct groups with clearly defined educational and delivery recommendations.
Health promotion professionals can consider Tailored Educational Approaches for Consumer Health to develop and deliver
tailored materials to encourage behavior change.
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Purpose

The current health-care environment increasingly depends on
individuals to play an enhanced role in their health and well-
ness in order to achieve the optimal benefits from public health

efforts and the health-care system. Current and effective infor-
mation transfer among public health practitioners, health-care
providers, and the consumer is necessary to support health
promotion efforts. Fortunately, new strategies are emerging
to enhance the effectiveness of health information delivery to
the public.

Consumers need accessible and fact-based information that
meets their individual needs and preferences. This information
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is more likely to be utilized in a way that leads to health beha-
vior change when it is geared to an individual’s information
processing style and it is perceived as relevant and credible.'
Research suggests that such information can empower and
encourage confidence to make behavior changes, especially for
those with chronic illnesses.>

Health promotion programs are addressing the need for per-
sonalization using newer evidence-based strategies such as tai-
loring a method to design and match communications based on
actual, measured characteristics of an individual."® Some of
these tailored communications are theoretically based with
interventions being matched to an individual’s stage of
change.” Tailored print or web-based communications leading
to improved outcomes, including increases in intentions and
behavior, have been documented in areas such as smoking
cessation, physical activity, dietary change, and mammography
uptake.'-518

These types of evidence-based practices in health promo-
tion are critical to achieving results, yet it is also important to
have interventions that are efficient and cost-effective. The
practice of tailoring may not always be efficient when con-
sidering larger populations or multiple health topics as it
requires information to be gathered about each individual.
Also, new algorithms to develop materials and match their
delivery are required for each instance of health information
provision.

In an era of personalized medicine, health promotion and
communication efforts need to continue to develop methods to
increase the level of personalization without sacrificing quality
or cost. Market segmentation, traditionally used by advertisers
to target products to specific audiences, is one potential method
to consider. The premise of market segmentation is that broad
markets that appear to be heterogeneous can be divided into
smaller, more homogenous subgroups to provide targets for
specific and efficient marketing strategies.'” Only a handful
of studies report the use of market segmentation in health; some
of these are focused on social marketing, which uses marketing
principles for the social good to build public awareness and
change public behavior.?® Market segmentation has been
demonstrated to distinguish between audience members (health
information targets) to tailor behavior change strategies to pre-
dict health behaviors.*'

We hypothesized that a market segmentation—based
approach could form the basis of a new model for the efficient
delivery of health information. We developed the Tailored
Educational Approaches for Consumer Health (TEACH)
model to explore the potential of a broad segmentation
approach for use with a large, diverse population with a variety
of health issues and information needs. This article focuses on
the development of the model including the segmentation anal-
ysis to group the population into relatively homogenous sub-
groups of individuals and the resulting, specific
recommendations for educational and delivery methods for
each segment. Additional discussion includes how this model
can be used efficiently in practice with the development of
shorter assessments and automation of processes.

Methods
Design

Market segmentation was used to create groups based on a
cross-sectional questionnaire measuring individual characteris-
tics and preferences for health information. Educational and
delivery recommendations were developed for each group.

Sample

The study was reviewed and approved by the institutional
review board for the Social and Behavioral Sciences at the
University of Virginia. The questionnaire was administered
by telephone in English with trained interviewers using
Computer-Assisted Telephone Interviewing software. A ran-
dom digit dial sample of 6372 landline phone numbers and 2
targeted directory-listed samples of 750 African American res-
idents and 750 with median household incomes less than
US$35 000 were purchased. Advance letters with a US$2.00
incentive were sent to those sampled households for which an
address was available** (this included all those in each targeted
group and over half of the others). We combined random selec-
tion by computer with the “last-birthday”” method, in which we
ask to speak to the adult in the household who had the most
recent birthday month.

Measures

An expert panel comprised of an interdisciplinary group of
health-care providers, health evaluation specialists, and educa-
tors evaluated the factors important to the design and delivery
of health information. The panel nominated initial factors for
consideration and for each factor reviewed the theoretical and
research literature.”> A visual depiction of these factors was
developed that represents demographic, health-related, psycho-
graphic, behavioral, cognitive, and information need character-
istics (Figure 1).

Final factors for inclusion in the questionnaire were chosen
based on the extent to which there was evidence that they
impacted knowledge or behavior change and were measurable.

Since there was no single existing validated questionnaire to
measure all of the selected factors, we used well-established
design methods including focus groups, cognitive interviews,
and pretesting to create a questionnaire that could measure as
many factors as possible with established scales and measures
while trading off length and respondent burden considerations.
A draft questionnaire (125 questions presented on 24 pages)
was used to document length and understanding while gather-
ing general feedback leading to a large pilot test (n = 600) of a
revised instrument as a self-administered, paper questionnaire
(the length of the questionnaire at this stage prohibited tele-
phone administration). This sample included 150 households
from each of 6 geographic regions in Virginia, with an addi-
tional 400 households from census tracts with low median
household incomes and 400 having 35% or more African
American residents. An advance letter was sent to each
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Figure |. Consumer health information behavior and preferences.

Table 1. Factors Considered to Construct and Describe Segments.[AQ3]

Demographics Health Related Psychographics

Cognitive Factors/
Information
Capacity

Lifestyle/Behaviors Information Needs

Perceived health
status, presence
of chronic illness,

Age, gender, race/
ethnicity, education,
income,

Patient autonomy,
health attitudes,
self-efficacy,

employment, utilization of locus of control
household size, health-care
marital status system

Decision-making styles,
risk averseness, physical
activity, tobacco/
alcohol use, dietary
habits, social support,
body mass index

Prior information-
seeking behavior—
sources used, prior
information-seeking
behavior—topics
searched

Internet use,
learning styles,
reading literacy,
health literacy,
numeracy

sampled household with a US$2.00 incentive.** A total of 633
were returned with a response rate of 41%. Analysis of each
factor, using a combination of discriminant function loadings
and log linear regression coefficients, determined its contribu-
tion to creating the segments. During this process, only one
factor, self-efficacy, was eliminated in its entirety, but other
factors had scales that were shortened by removing individual
items that did not form or predict segments.”® All measured
factors considered in the segmentation analysis are in Table 1.

Analysis

A series of segmentation solutions based on the telephone sur-
vey were developed using cluster analysis and were iteratively
reviewed to identify the segment solution that offered (1)
clearly differentiated and robust groups, as measured by dis-
criminant function analysis,>’ (2) actionable characteristics
(requiring different educational and delivery approaches that

could be addressed by altering a particular strategy), and (3)
defensible (linked to variables identified as potentially impor-
tant for determining information need or preference).

Since each factor was assessed with a different measure,
with a different response scale, we computed “common-sized
means”’ to allow between-segment comparison of a set of fac-
tors. The common-sized mean is calculated by dividing each
segment’s mean on a factor by the overall mean. Thus, a
common-sized mean that is over 1.0 indicates that a segment
is higher than the total sample mean on that factor; likewise, a
common-sized mean below 1.0 represents a segment mean that
is lower than the total sample mean on that factor. When a
segment yielded a common-sized mean that was significantly
greater than the overall sample mean (P = .05), the segment
was labeled as being “higher” or “greater than” the overall
mean. When a segment’s common-sized mean was signifi-
cantly less than the overall sample mean (P = .05), it was
categorized as “lower” or “less than.”
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Development of Educational and Delivery
Recommendations

The educational recommendations were developed by educa-
tional and instructional design experts on our team, based on
instructional theory*® and supported by research, where
existing, to accommodate groups responding at all levels of
each factor assessed. For example, segments identified as
having “higher” literacy were matched with a corresponding
educational recommendation of high-literacy materials (eg,
12th-grade reading level or higher) and segments with
“lower” literacy were matched with a corresponding educa-
tional recommendation of low-literacy materials (6th grade
or less). The information delivery recommendations were
developed by combining 3 questions that assessed attitudes
and preferences regarding a range of delivery channels and
sources. “To what extent do you trust information from (each
source—eg, your physician, the Internet)?”” “How often have
you used (each source) for health information?”” and “How
likely is it that you will use (each source) in the future?”
Each segment received a total score based on responses to
these 3 items. Information delivery recommendations were
ranked for each segment according to these scores. Higher
scores indicated the most amount of trust, most frequent use
of the source, and highest likelihood of using the source in
the future. When scores were high, the source would be
highly recommended.

Results

There were 1201 calls completed of 6132 valid phone numbers
attempted, for a response rate of 24% (see note 1) with a margin
of error of 4+3%. The interviews took 29 minutes on average.
The sample was 52% female; 58% married, 15% never mar-
ried, 14% divorced, 13% widowed; 74% white, 18% African
American, 7% other, and 4% Hispanic. The resulting sample
was similar in demographics to the state of Virginia in all areas
except age. The TEACH sample was significantly older (54
years) than the state average (46 years).

When asked to rate their health status, 22% of respondents
selected excellent, 55% good, 18% fair, and 4% poor. Eighty-
six percent reported going to a doctor in the past 12 months.
When asked about history of disease, 44% reported high blood
pressure, 16% heart disease, 13% had cancer, and 11% dia-
betes. There were 30% of individuals who indicated that a
family member was not in good health.

Sixty-nine percent of the sample used a computer on at least
an occasional basis and 64% used the Internet. Most (81%) of
the sample had looked for health information in the past 12
months. Sixty percent had looked for more than 1 topic and
15% had looked for 5 or more topics. When asked where they
would most likely go to get health information in the future,
73% indicated they would be very likely (and 24% somewhat
likely) to get information from a health-care provider. Only
23% said they would be very likely to get information from
the Internet (and 39% somewhat likely).

Segments

Following established methods for market segmentation”’ and
the criteria outlined for segment selection in the methods, we
identified 8 segments of sizes varying from 35 to 316 people.
Based on the discriminant function analysis, there were 2 pri-
mary factors that predicted group membership—computer/Inter-
net use and information-seeking behavior (type and amount of
health information sought in past). Four segments representing
approximately 80% of the sample are “health information see-
kers,” indicating that they had looked for health information in
the past 12 months, whereas 4 segments were not health infor-
mation seekers. Other factors were important in distinguishing
the segment membership; however, these factors varied by seg-
ment and included age, literacy, health status, and trust in infor-
mation sources. Figure 2 represents the segment classification
scheme. The factors most significant in distinguishing among all
the segments (computer/Internet use and information seeking)
form the primary axes, with other factors indicated for each
segment when such factors were important in distinguishing that
segment. Segment names (eg, “Young Invincibles” or “Health
Challenged, Hard-to-Reach”) were chosen as an aid in discuss-
ing the characteristics of each segment. These names capture
important features of each segment, however, they will not char-
acterize all of the segment or its potential members.

Of the 4 “health information seeker” segments, 3 use the
Internet and the fourth (““Unhealthy Ask the Doctors™ #4) does
not. This segment has less reading ability than the overall sam-
ple and prefers information coming directly from their health-
care provider. The 3 other “health information seeker” groups
are distinguished from one another by health status, age, and
trust of information sources.

Of the “noninformation seeker” segments, 2 (“Plugged In
and OK” #5 and “Young Invincibles” #7) are computer/Inter-
net users. These 2 segments are distinguished from one to
another predominantly by age. The other 2 noninformation-
seeking segments (“Health Challenged, Hard-to-Reach” #6
and “Unplugged and OK” #8) are distinguished by health, age,
and trust of information.

When demographic characteristics were considered, we
found that only 2 segments were significantly different from
the total sample in terms of gender. The “Plugged In and OK
#5” group was more likely to be women and the “Health
Challenged, Hard-to-Reach #6” group was more likely to be
women and have nonwhite group members (though individuals
identifying themselves as white still made up more than half
[67%] of the group). Both marital status and age varied by
segment. Three of the segments (‘““Health-Conscious Web
Browsers” #1, “Sick and Seeking Researchers’ #3, and
“Plugged In and OK™ #5) are more likely to be married
(65%-70% per segment). The youngest segment was the
“Young Invincibles” #7 with an average age of 38 years; the
oldest segment was the “Health Challenged, Hard-to-Reach”
with an average age of 68 years. Table 2 presents a comparison
of demographic, literacy, health, and information-seeking
results for each segment.
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Figure 2. Segment classification scheme.

Educational Design and Delivery Recommendations

For each segment, there are educational recommendations that
can be used to match existing materials to the members of that
group or used to develop new materials. These recommenda-
tions are categorized into 2 sections. Design recommendations
include strategies to accommodate differences in reading and
numeracy, health literacy, health status, learning style, and
demographic factors. These recommendations may be most
useful for the development of new materials or the selection
of existing materials that are specific to particular segments.
Delivery recommendations are those that determine the most
effective ways to transfer information to consumers. These
recommendations include prioritized information delivery
sources, type of delivery, and amount of information. Because
5 of the 8 segments ranked the health-care provider as the
number 1 recommended source, and the remaining 3 segments
expressed the greatest preference for the Internet, recommen-
dations suggest the primacy of these sources as delivery

channels. Table 3 contains the educational and information
delivery recommendations by segment.

Discussion

This work demonstrates that it is possible to segment a broad
population into distinct groups and utilize these groups to
devise educational and delivery recommendations. We applied
market segmentation techniques to a broad population of Vir-
ginia residents to explore its potential utility in facilitating
more efficient health promotion efforts. Data collected on
1200 consumers describing their health information—seeking
behaviors and other factors relevant to health education were
analyzed and used to create 8 segments with distinct prefer-
ences and characteristics. These segments differ along several
axes that we believe impact health education, including literacy
level, information-seeking behaviors, computer use, and health
status, among others. The model provides an opportunity to
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develop or provide health information based on differences of
multiple factors simultaneously without separate assessments
for each instance of health promotion.

Practical Implications

There are multiple ways in which these 8 segments and asso-
ciated educational and delivery recommendations can be uti-
lized to improve both population and individual health
promotion initiatives.

Facilitate efficient personalized health information delivery. There
are numerous examples of a one size fits all approach to com-
municate health information to consumers that could be
enhanced if their segment and associated recommendations
were known. For example, the ubiquitous medication informa-
tion sheets that are distributed with pharmacy-dispensed pre-
scriptions are clearly developed using a one size fits all
approach that is likely useful to very few. A redesign of this
information according to generally accepted user interface
design principles and analysis of the task function of these
sheets can greatly improve their usability. However, knowl-
edge of segment membership could lead to presenting infor-
mation about an individual’s medication (how to use, potential
side effects, etc) at a lower literacy level and accompanied by
visual iconography. Supplemental online information that con-
tains both narration and visual displays would be provided for
some segments while offering a different strategy for others.

Develop materials to suit audience. As new health promotion
efforts get underway, an organization seeking to develop and
communicate health information to a broad population could
benefit from knowing how their population is distributed
among the segments. This would allow for more informed
decisions about developing the format and delivery channels
that would best serve them.

Identify an audience that existing materials might be suited for.
Given a set of existing materials or educational interventions
(eg, classes, support groups, etc), organizations or individual
providers could assess the extent to which those approaches
meet the needs of segments that are most common in their
population. For example, a diabetes health educator who is
selecting or developing educational materials for his or her
clinic might select a more effective approach by knowing that
90% of their patient population fits into 3 of the 8 segments.

Limitations

Although we believe our results are promising, they are limited
by several factors. Our survey instrument combined a broad
variety of factors and included some measures or subscales that
have not been fully validated. In addition, our response rate,
while typical for telephone surveys, is lower than desired. The
length of the questionnaire did not appear to be a significant
factor in response rate as there were few (n = 105 of more than
1300) who started the questionnaire but did not complete. We

are reassured in this regard by the demographics of respon-
dents, which show that while our sample is somewhat older
than the broader population of Virginia residents, the racial and
gender breakdown appear consistent with the larger pool. The
older age of our respondents may account for the relatively low
computer and Internet use (60%) as compared to the general
population.”® Commonly, selection bias can result in fewer
respondents with lower literacy or socioeconomic status (SES),
however, in our study design, we sought to minimize this effect
by targeting higher proportions of individuals from regions
characterized by lower SES. We also ensured that we had good
representation across our sample by race. Consistent with the
procedures of the BRFSS[AQ6] (added cell phones in 2012),°
we chose to rely on landlines for survey administration, thus
excluded households that only use cell phones. This could also
contribute to the older age of our survey respondents.®'

Future Directions

It will be important to understand how segment membership
might change based on numerous factors including cues to
action such as a new diagnosis. We hypothesize that segment

SO WHAT: Implications for Health
Promotion Practitioners and
Researchers

What is already known on this topic?

Efforts to improve communication about health-related
topics have included tailoring strategies with some pro-
mising results. Less is known about the impact of market
segmentation and whether it is a useful strategy for the
efficient provision of health information to consumers.

What does this article add?

This article adds to the existing literature by providing
evidence that market segmentation is a useful strategy to
explore for providing more efficient and effective tai-
lored health information to consumers.

What are the implications for health promotion
practice or research?

Health promotion practitioners can use this model to
match interventions to consumers’ needs and prefer-
ences to foster preventive and health maintenance
knowledge and behaviors. Both public health practi-
tioners and health-care providers can use the model to
improve communication with patients who are too often
treated in a one size fits all manner. Future research
should focus on assessing the impact of the TEACH
model in a variety of settings and across a range of health
conditions and topics.
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membership will be fairly stable, however, this is an active
research question.

The practical implementation of the TEACH model requires
a fast approach to segmentation. A shortened version of the
questionnaire has been developed for future use that takes only
5 minutes to complete. This short version accurately predicts
segment membership with greater than 80% accuracy.

It will be important to evaluate the model in different set-
tings and with different conditions. The model is currently
being evaluated as a strategy to improve childhood immuniza-
tions in a Federally Qualified Health Center with results
forthcoming.*?
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Note

1. A total of 8471 phone numbers were attempted—1497 were listed
(275 completes, 28 partials), 4529 were mailed an advance letter
(964 completes, 78 partials), 3942 not mailed (236 complete, 27
partials), with a total of 33 673 dialing attempts. Response rate is
AAPOR standard RR4.JAQ7]
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