
 413 

Journal of Health Communication, 19:413–440, 2014
Published with license by Taylor & Francis
ISSN: 1081-0730 print/1087-0415 online
DOI: 10.1080/10810730.2013.811324

 Modeling Mental Health Information Preferences 
During the Early Adult Years: A Discrete Choice 

Conjoint Experiment 

 CHARLES E. CUNNINGHAM 

 Department of Psychiatry and Behavioural Neurosciences, McMaster 
University, Hamilton, Ontario, Canada 

 JOHN R. WALKER 

 Department of Clinical Health Psychology, University of Manitoba, 
Winnipeg, Manitoba, Canada 

 JOHN D. EASTWOOD AND HENNY WESTRA 

 Department of Psychology, York University, Toronto, Ontario, Canada 

 HEATHER RIMAS AND YVONNE CHEN 

 Department of Psychiatry and Behavioural Neurosciences, McMaster 
University, Hamilton, Ontario, Canada 

 © Charles E. Cunningham, John R. Walker, John D. Eastwood, Henny Westra, Heather 
Rimas, Yvonne Chen, Madalyn Marcus, Richard P. Swinson, Keyna Bracken, and the 
Mobilizing Minds Research Group 

 Members of the Mobilizing Minds Research Group (Mobilizing Minds: Pathways to 
Young Adult Mental Health, mobilizingminds.ca) include the following (in alphabetical 
order): young adult partners: Chris Amini, Amanda Aziz, Meagan DeJong, Pauline Fogarty, 
Mark Leonhart, Alicia Raimundo, Kristin Reynolds, Allan Sielski, Tarannum Syed, Alex 
Yaeger; community partners: Maria Luisa Contursi, Christine Garinger and Heather Miko-
Kelly from mindyourmind (mindyourmind.ca); and research partners: Lynne Angus, Charles 
E. Cunningham, John D. Eastwood, Jack Ferrari, Patricia Furer, Madalyn Marcus, Jennifer 
McPhee, Monica Nunes, David Phipps, Linda Rose-Krasnor, Kim Ryan-Nicholls, Richard 
Swinson, Jennifer Volk, John R. Walker, Henny Westra, and Bradley Zacharias. 

 This project was supported by a grant from the Canadian Institutes of Health Research 
(TMF88666), the Mental Health Commission of Canada, and the Jack Laidlaw Chair in 
Patient-Centred Health at McMaster University Faculty of Health Sciences. 

 The authors thank the staff of the St. James Street Medical Clinic, Stone Church Family 
Health Centre, the Dundurn Medical Centre, and the Rosedale Medical Group. Dr. Jan 
Ritchie and Ms. Paulette Horn provided recruiting assistance. The authors acknowledge the 
research assistance provided by Rachel Ganaden, Ryan Ryes, Jenna Ratcliffe, Erin Kehoe, 
Sarah Babcock, Jihae Lee, and Alix Feldman. 

 Address correspondence to Charles E. Cunningham, Hamilton Health Sciences–Chedoke 
Site, Evel Building, 565 Sanatorium Road, Hamilton, Ontario, Canada L9C 7N4. E-mail: 
cunnic@hhsc.ca 

Sticky Note
This is an open access article distributed under the Supplemental Terms and Conditions for iOpenAccess articles published in Taylor & Francis journals, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



414 C. E. Cunningham et al.

 MADALYN MARCUS 

 Department of Psychology, York University, Toronto, Ontario, Canada 

 RICHARD P. SWINSON AND KEYNA BRACKEN 

 Department of Family Medicine, McMaster University, Hamilton, Ontario, 
Canada 

 THE MOBILIZING MINDS RESEARCH GROUP 

 Knowledge Mobilization Unit, York University, Toronto, Ontario, Canada 

 Although most young adults with mood and anxiety disorders do not seek treatment, 
those who are better informed about mental health problems are more likely to use 
services. The authors used conjoint analysis to model strategies for providing infor-
mation about anxiety and depression to young adults. Participants (N = 1,035) com-
pleted 17 choice tasks presenting combinations of 15 four-level attributes of a mental 
health information strategy. Latent class analysis yielded 3 segments. The virtual 
segment (28.7%) preferred working independently on the Internet to obtain infor-
mation recommended by young adults who had experienced anxiety or depression. 
Self-assessment options and links to service providers were more important to this 
segment. Conventional participants (30.1%) preferred books or pamphlets recom-
mended by a doctor, endorsed by mental health professionals, and used with a doc-
tor’s support. They would devote more time to information acquisition but were less 
likely to use Internet social networking options. Brief sources of information were 
more important to the low interest segment (41.2%). All segments preferred informa-
tion about alternative ways to reduce anxiety or depression rather than psychological 
approaches or medication. Maximizing the use of information requires active and 
passive approaches delivered through old-media (e.g. books) and new-media (e.g., 
Internet) channels. 

Psychiatric disorders are common in young adults with 28% aged 14 to 24 years who 
meet lifetime criteria for anxiety disorders and 13% for depression (Kessler, 2007). 
Despite the burden associated with mental health problems (Kessler et al., 2009), many 
young adults do not receive professional help (Bergeron, Poirier, Fournier, Roberge, 
& Barrette, 2005; Carragher, Adamson, Bunting, & McCann, 2010; Cheung & Dewa, 
2007; Reavley, Cvetkovski, Jorm, & Lubman, 2010; Vanheusden et al., 2009). Although 
structural and financial barriers limit access (Sareen et al., 2007), utilization is also 
influenced by the knowledge, attitudes, and beliefs of those who might benefit from 
mental health services (Gulliver, Griffiths, & Christensen, 2010; Oh, Jorm, & Wright, 
2009; Rickwood, Deane, & Wilson, 2007; Sareen et al., 2007; Vasiliadis, Tempier, Les-
age, & Kates, 2009). Young adults, for example, may underestimate the prevalence of 
mental health problems (Bartlett, Travers, Cartwright, & Smith, 2006), fail to identify 
common difficulties (Burns & Rapee, 2006; Gulliver et al., 2010; Wright, McGorry, 
Harris, Jorm, & Pennell, 2006), discount the utility of mental health services (Vanheus-
den et al., 2009), lack confidence in professionals (Oh et al., 2009; Sareen et al., 2007; 
Schilling, Aseltine, & Gore, 2008; Vanheusden et al., 2008; Vanheusden et al., 2009), or 
prefer to deal with mental health problems independently (Gulliver et al., 2010). 

Health literacy is defined as the knowledge and skill needed to acquire, compre-
hend, and apply health information (Kelly, Jorm, & Wright, 2007). Low health literacy 
is linked to less frequent use of screening and preventive strategies, an increase in 
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the use of hospital and emergency services, and poorer health outcomes (Berkman, 
Sheridan, Donahue, Halpern, & Crotty, 2011). Those who understand mental health 
problems and possess the requisite knowledge and skills evidence fewer stigmatizing 
attitudes (Romer & Bock, 2008) and are more likely to seek help (Kelly et al., 2007; 
Sareen et al., 2007; Schilling et al., 2008; Shandley, Austin, Klein, & Kyrios, 2010; 
Vanheusden et al., 2009). Improving mental health literacy during the early adult years 
remains an important component of a broader health information strategy (Gulliver 
et al., 2010; Kelly et al., 2007). 

Health information may be obtained via either passive exposure or more active 
search strategies (Longo, 2005). Mental health information, for example, could be 
delivered to young adults via mass media channels (e.g., television, radio, or newspa-
pers), or more actively sought by speaking to friends, family, or professionals, consult-
ing print media, or searching the Internet. The Internet alows wide (e.g., from home, 
work, or mobile devices), immediate, anonymous access, permits the focus, complex-
ity, and source of health information to be tailored to the needs and preferences of 
individual users, can deliver health information flexibly via text or video, enables users 
to interact with individuals seeking similar information, and can provide on–line 
support and assistance (Kreps & Neuhauser, 2010; McMullan, 2006). 

The amount of health and mental health information available on the Internet has 
grown exponentially (Kreps & Neuhauser, 2010). Statistics Canada’s Internet usage 
study showed that, between 2007 and 2009, health information searches increased 
among home Internet users from 59% to 70% (Statistics Canada, 2010). Similarly, the 
Pew Internet in American Life survey reported that 80% of adult Internet users used the 
Internet to search for health information (Pew Internet & American Life Project, 2012). 

Although Internet use has increased, utilization studies reveal a continuing digital 
version of the economic and educational inequities that limit access to health infor-
mation (Cotten & Gupta, 2004; Koch-Weser, Bradshaw, Gualtieri, & Gallagher, 2010; 
Lee, Ramirez, Lewis, Gray, & Hornik, 2012). In comparison with those using con-
ventional sources (e.g., magazines, television, or radio), for example, those seeking 
health information via the Internet tend to be younger, better educated, and wealthier 
 (Cotten & Gupta, 2004; Koch-Weser et al., 2010). 

Health information search strategies vary as a function of an individual’s atti-
tudes, preferences, and personal health goals (Hashimoto & Fukuhara, 2004; Longo, 
2005; McMullan, 2006). Information may be sought in an effort to improve health 
and prevent the onset of disease, recognize the symptoms of an illness, prepare for 
an appointment, clarify information provided by health professionals, participate in 
treatment decisions, participate in the delivery of health services, solve health prob-
lems independently, or assist friends and family members (Broom, 2005; Lambert & 
Loiselle, 2007; Longo, 2005; McMullan, 2006; Wald, Dube, & Anthony, 2007). Rains 
reported that individuals seeking health information on the Internet were less con-
fident in their physicians and conventional media as sources of information (Rains, 
2007). Paradoxically, those who were less confident in their physicians were also less 
likely to trust information obtained on the Internet (Rains, 2007). 

Systematic reviews suggest that, in comparison with non–web-based approaches, 
Internet programs designed to enhance knowledge or change health behavior yield a 
greater increase in knowledge, health behavior, participation in health services, and 
health outcomes (Wantland, Portillo, Holzemer, Slaughter, & McGhee, 2004). The 
effect of health information may vary as a function of the quality of the information 
available (Wald et al., 2007), an individual’s searching skills, the format in which the 
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information is delivered (Wantland et al., 2004), and the point in a health service or 
illness at which information becomes available (Broom, 2005; Kroeze, Oenema, Campbell, 
& Brug, 2008). The usefulness of Internet health information may also vary as a func-
tion of its impact on the relationship between patients and health service providers 
(Broom, 2005; McMullan, 2006; Wald et al., 2007). Although Internet users tend to 
take a more active role in their health care (Lee, Gray, & Lewis, 2010), the response 
of health service providers varies considerably. Physicians, for example, may respond 
to an informed user by asserting their expert position, collaborating in acquiring and 
understanding health information, or prescribing credible sources (Diaz, Sciamanna, 
Evangelou, Stamp, & Ferguson, 2005; Wald et al., 2007). 

 The Present Study 

 Although health information initiatives must reach a broad audience, they need to adjust 
to the context in which they are applied (Straus, Tetroe, & Graham, 2011), target selected 
audiences (Moss, Kirby, & Donodeo, 2009), or be tailored to reflect the attitudes, goals, 
and preferences of individual users (Kreps & Neuhauser, 2010; Noar, Benac, & Harris, 
2007). Potential users need to be included at each step in the process via which research 
is translated into a dissemination strategy (Gagnon, 2011). This study used conjoint 
analysis as one component of a project involving young adults in the development of 
approaches to providing information about mood and anxiety disorders. 

Conjoint analysis defines a health information strategy as a set of features or 
attributes (Orme, 2009; Ryan, Gerard, & Amaya-Amaya, 2007). These might include 
the format in which information is provided, the time required to use information, or 
its expected impact on users. Each attribute is described by several levels. The format of 
health information, for example, could include books, television, radio, or the Internet. 
Participants state their preferences by choosing between hypothetical options com-
prising systematically varied combinations of the study’s attribute levels. Although 
these methods are used widely by economists and marketing researchers (Gustafsson, 
Herrmann, & Huber, 2007; Orme, 2009), they have, only recently been applied to the 
design of mental health information strategies (Cunningham, Deal, Rimas, Buchanan, 
et al., 2008; Cunningham et al., 2009). 

Conjoint analysis makes at least four contributions to the design and study of 
health information strategies. First, those seeking mental health information are 
confronted with competing sources (Rains, 2007) and conflicting messages (Ipser, 
Dewing, & Stein, 2007; Reavley & Jorm, 2011). Because health information deci-
sions are complex, this approach is more likely to elicit the heuristics influencing 
the choices young adults actually make (Shah & Oppenheimer, 2008). Second, mul-
tiattribute choices reduce social desirability biases (Kreuter, Presser, & Tourangeau, 
2008; Tourangeau & Yan, 2007; Wahlberg, 2010) and reveal attitudes that are not 
detected by conventional surveys (Caruso, Rahnev, & Banaji, 2009; Phillips, Johnson, 
& Maddala, 2002). Third, although multicomponent health information strategies 
are likely to be more effective (Webb, Joseph, Yardley, & Michie, 2010), financial 
constraints may limit design complexity. The time demands associated with complex 
health information strategies, moreover, may limit utilization (Cunningham, Deal, 
Rimas, Buchanan, et al., 2008; Lambert & Loiselle, 2007). Conjoint methods could 
improve the effectiveness of  a mental health information strategy by estimating the 
value of  potential components and ensuring the inclusion of  features that are most 
important to young adults. Last, participation in the design of  health information 
strategies is associated with improved outcomes (Kreps & Neuhauser, 2010). More 
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generally, health services that are consistent with user preferences improve adherence 
and outcome (Adamson et al., 2008; Swift, Callahan, & Vollmer, 2011). We began 
with the following research question:

 Research Question 1:  What is the relative importance of 15 attributes of a 
mental health information strategy for young adults?  

Several hypotheses were also derived. Research suggests considerable variation 
in the depth, complexity, and degree of effort individuals are willing to devote to 
the acquisition of health (Lambert & Loiselle, 2007) and mental health information 
(Cunningham et al., 2008). In the present study, therefore, we postulated the following: 

  Hypothesis 1:  Latent class analysis will yield segments of partici-
pants differing with respect to the time and effort 
they would devote to mental health information.

 Hypothesis 2:  Consistent with previous research, membership in 
action-focused segments willing to devote more time 
and effort to the acquisition and use of health infor-
mation would be higher among women (Cheung 
& Dewa, 2007; Cotton, Wright, Harris, Jorm, & 
McGorry, 2006), those with more education (Gonzalez, 
Alegria, Prihoda, Copeland, & Zeber, 2011; Have, 
Oldehinkel, Vollebergh, & Ormel, 2003; Vasiliadis 
et al., 2009), lower emotional distress (Cunningham 
et al., 2008; ten Have et al., 2010), and experience 
with mental health problems (Corrigan et al., 2001). 

Health information preferences are also influenced by attitudinal and moti-
vational factors (Kreps & Neuhauser, 2010; Longo, 2005). The Theory of Planned 
Behavior (Armitage & Conner, 2001; Godin, Belanger-Gravel, Eccles, & Grimshaw, 
2008; McEachan, Conner, Taylor, & Lawton, 2011), for example, predicts that the 
time participants would devote to health information would be influenced by antici-
pated benefits (attitudes), the influence of important individuals (subjective norms), 
confidence in one’s ability to use information (perceived behavioral control), and the 
degree to which participants intend to actually seek information (intent). The applica-
tion of this model to the design of Internet health services is associated with improved 
outcomes (Webb et al., 2010). According to the Theory of Planned Behavior, we pos-
tulated that, in comparison with segments preferring passive approaches, participants 
preferring active health information strategies would do the following:

  Hypothesis 3a:  Anticipate greater benefit to the acquisition of men-
tal health information.

 Hypothesis 3b:  Expect more encouragement to use mental health 
information.

 Hypothesis 3c:  Report more confidence in their ability to use mental 
health information.

 Hypothesis 3d:  Report a greater intent to use mental health information. 

Given increased Internet use (Day, Carey, & Surgenor, 2006; Kreps & Neuhauser, 
2010; Pew Internet & American Life Project, 2012; Statistics Canada, 2007), an interest 
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in self-help strategies (Gulliver et al., 2010), and the importance of peer influences 
during the early adult years, we postulated that participants would do the following:

 Hypothesis 4a:  Prefer information delivered by a new-media (Internet) 
strategy rather than by an old-media approach based on 
books, pamphlets, radio, and television. 

Hypothesis 4b:  Prefer active options including self-assessments, self-
monitoring, and step-by-step strategies for managing 
anxiety and depression. 

Hypothesis 4c:  Prefer recommendations by young adults who had experi-
enced anxiety or depression rather than by professionals. 

 Method 

 Conjoint Survey Development 

 Survey design and analysis was informed by the recommendations of the Inter-
national Society for Pharmacoeconomics and Outcomes Research (Bridges et al., 
2011). Qualitative methods ensured attributes reflected design themes of importance 
to young adults (Coast & Horrocks, 2007; Lancsar & Louviere, 2008). Three focus 
groups (28 participants) and 58 interviews were conducted with a purposive sample 
of young men and women with low versus high emotional distress from urban and 
rural backgrounds, different educational levels, and advantaged and disadvantaged 
circumstances. This phase of the project will be reported elsewhere. Using themes from 
this qualitative stage, we composed 15 attributes. These included attributes related 
to the content (e.g., self-help strategies), process (e.g., time demands), and expected 
outcome (e.g., feeling informed) of a mental health information strategy. To ensure 
equal weighting (Verlegh, Schifferstein, & Wittink, 2002) each attribute was defined 
by four levels (subsequently detailed). An experimental design algorithm maximiz-
ing attribute level balance, orthogonality, and efficiency generated 999 versions of 
the survey and randomly assigned one to each participant (Sawtooth Software Inc., 
2013). Participants completed 17 choice tasks, each presenting three health informa-
tion options (Figure 1). Each option was described by the levels of three attributes 
(Patterson & Chrzan, 2003). Respondents were asked to assume they were seeking 

 Figure 1. A sample of the format used in the 17 choice tasks completed by each participant. 
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information about anxiety or depression and to choose the approach they would prefer. 
To reduce noncompensatory simplifying tendencies (Bridges et al., 2011; Chinburapa 
et al., 1993; Glockner & Betsch, 2008), we used a design allowing attribute levels to 
appear more than once in each choice task. To enhance attention, a pictorial research 
assistant appeared when instructions and feedback on progress were presented (Orme 
& Johnson, 2008). 

 Other Measures 

Table 1 summarizes the additional measures included in this study. We developed 36 five-
point Likert scale questions ranging from 1 (strongly disagree) to 5 (strongly agree) reflect-
ing the attitudes, subjective norms, perceived behavioral control, and intent components 
of the Theory of Planned Behavior. The K-6 measured psychological distress on a 5-point 
Likert scale ranging from 1 (none) to 5 (all of the time) (Kessler et al., 2010; Wittchen, 
2010). Last, participants reported the extent to which family members, friends, or cowork-
ers have experienced problems with anxiety or depression (none, some, or many). 

 Table 1.   Description of dependent measures 

 Subscales
Number 
of items α Content of question 

 Theory of Planned 
Behavior Scale
Attitudes: Anticipated 

benefits
5 .89 Young adults who get more 

information about anxiety or 
depression would feel more 
confident and informed

Subjective norms 7 .66 Which significant individuals (e.g., 
close friends, educators, family 
members) would motivate the use 
of information about anxiety or 
depression?

Behavioral control: 
Ability to help self

3 .73 I am confident that I could use 
information about anxiety or 
depression to help myself deal with 
anxiety or depression

Behavioral control: 
Ability to help others

3 .76 I am confident that I could use 
information about anxiety or 
depression to help others deal with 
anxiety or depression

Behavioral control: 
Barriers

7 .72 I am too stressed

Intent 11 .73 Watch a video on a website like 
YouTube

Other measures
Psychological distress 

(K-6)
6 .86 During the past 30 days, how often did 

you feel worthless?
Experience with anxiety 

and depression
6 .79 Does a member of your family have 

difficulties with anxiety? 
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 Survey Participants 

 Using a protocol approved by the participating universities, we recruited participants 
from four large primary care settings in western and central Canadian communities 
with regional populations of 740,000 and 742,000. To include those without a primary 
care physician, both communities included settings with walk-in options. Of 1,514 
potential participants approached, 1,306 agreed to hear about the study, 1,190 agreed 
to participate, and 1,129 completed the survey (75% of total). This analysis included 
1068 participants aged 18 to 35 years. Participants endorsed consents assuring confi-
dentiality and the option to withdraw at any time. 

 Procedure 

Anonymous surveys were completed in waiting areas on laptop computers. Median 
completion time was 15.7 minutes. Participants read descriptions of anxiety and 
depression, completed the Theory of Planned Behavior Scale, 17 choice tasks, the 
K-6, demographic questions, and the experience with anxiety and depression scale, 
and received a $15 gift certificate. 

 Results 

 We used Hierarchical Bayes (5.0) to fit utility coefficients to each participant’s mental 
health information choices (Sawtooth Software Inc., 2009). This program generates 
stable utility estimates, allows segmentation at the individual level, and improves the 
validity of simulations (Allenby, Arora, & Gintner, 1995; Allenby et al., 2005; Arora, 
Allenby, & Ginter, 1998; Lenk, DeSarbo, Green, & Young, 1996; Orme, 2009). 

To address Hypothesis 1, we segmented the data using Latent Class 4.0.8 (Sawtooth 
Software Inc., 2004). As a finite mixture model, Latent Class assumes that choices 
reflect several unobserved segments of  participants with different information 
preferences (Ramaswamy & Cohen, 2007). Latent Class uses a maximum likelihood 
criterion to estimate the probability that each participant was a member of each segment. 
We selected a three-segment solution on the basis of fit, segment size, and interpret-
ability (Orme, 2009; Sawtooth Software Inc., 2008). 

 Demographic Characteristics and Theory of Planned Behavior Scores 

After examining the choice data, segments were labeled virtual (28.7% of the sample), 
conventional (30.1%), or low interest (41.2%). The demographics of the three seg-
ments are summarized in Table 2. As predicted by Hypothesis 2, men and those with 
less education were more likely to be in the low-interest segment. 

As predicted by Hypothesis 3b, c, d, Theory of Planned Behavior scores were linked 
to segment membership (Table 3). Low-interest participants reported fewer normative 
influences encouraging the use of information, less confidence in their ability to use 
information, more barriers than did the virtual segment, and the lowest intent to use 
information. Virtual participants reported more benefits and were more intent on 
using information. 

 Importance Scores and Utility Values 

The importance scores in Table 4 and zero-centered utility values in Table 5 address 
Research Question 1. Importance scores were derived by converting the range of each 
attribute’s utility values to a percentage of the sum of the utility value ranges of all 15 
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attributes; attributes with higher importance scores exert a greater influence on choices 
(Orme, 2009). Multivariate analyses of variance across the importance scores (Table 4), 
F(30, 2104) = 40.2, p < .001, and the utility values (Table 5), F(90, 2044) = 22.0, p < .001, 
were significant. We computed analyses of variance and Dunnett’s C tests to compare the 
importance scores and utility values of the three segments. In the subsequent sections, 
attributes are grouped as those addressing content, acquisition process, and outcome. 

 Content Attributes 

 Table 4 shows that self-assessment options were more important to the conventional 
and virtual segments than any other attribute. Utility values (Table 5) show that all 

 Table 2.   Demographic characteristics of the virtual, conventional, and low-interest 
segments 

 n %

Segment

χ2 Virtual Conventional Low interest

 Sample size 1068 100 307 321 440
Percentage of sample 28.7 30.1 41.2
Gender 11.1**

Male 352 33.0 25.3 26.4 48.3
Female 715 67.0 30.5 31.9 37.6

Age (years) 2.2
18 to 25 720 67.4 29.2 28.6 42.2
26 to 35 348 32.6 27.9 33.0 39.1

Birth country 1.5
Born in Canada 921 86.3 29.0 30.5 40.5
Another country 146 13.7 26.7 27.4 45.9

Language 1.6
English 968 90.8 29.2 30.1 40.7
Other 98 9.2 23.5 30.6 45.9

Income (in Canadian 
dollars)
Under 20,000 186 20.9 25.8 31.2 43.0 14.9*
20,000–39,999 222 25.0 23.4 31.5 45.0
40,000–59,999 151 17.0 33.1 33.1 33.8
60,000–79,999 123 13.8 33.3 22.8 43.9
80,000 and above 207 23.3 30.4 35.7 33.8

Highest educational level 32.6***
Elementary 2 0.2 0.0 0.0 100.0
Middle school 43 4.0 7.0 23.3 69.8
High school 283 26.5 29.0 24.4 46.6
Some college or 

university 
375 35.1 28.8 32.5 38.7

College graduate 170 15.9 27.1 34.1 38.8
University graduate 195 18.3 34.9 31.8 33.3  

 Note. There were 179 participants who chose not to provide income data. 
 *p < .05. **p < .01. ***p < .001. 
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segments preferred self-assessment checklists allowing anxiety and depression to be 
tracked over time. Hypothesis 1 predicted that segments would differ with respect to 
the time and effort they would to devote to the acquisition of information. Active 
options including self-help strategies and links to services were more important to 
the virtual and conventional segments than to the low-interest segment. Although the 
virtual and conventional segments preferred options with videos, written tasks, and 
practice, low-interest participants preferred only videos (Table 5). 

Supporting evidence was more important to the conventional segment. Utility 
values show that, as Hypothesis 4c predicted, virtual and low-interest participants 
preferred options judged helpful by young adults who had experienced anxiety or 
depression. Conventional participants, in contrast, preferred options judged helpful 
by mental health professionals. All segments preferred information describing alterna-
tive (e.g., diet and exercise) ways to reduce anxiety and depression rather than psycho-
logical treatments or medication.

 Table 3.   Theory of Planned Behavior Scale, K-6, and experience with anxiety and 
depression scores 

 Content of question

 Segment 

F Dunnett’s C η2 

 Virtual Conventional
Low 

interest 

M SD M SD M SD

 Theory of Planned 
Behavior Scale
Attitudes: 

Anticipated 
benefits

20.3 3.7 19.5 4.3 19.2 3.8 7.0** V > C, L .01

Subjective norms 25.7 3.5 25.7 3.3 24.4 4.1 15.8*** C, V > L .03
Perceived behavioral 

control: Barriers
18.6 4.3 19.0 4.7 19.6 4.6 4.1* L > V .01

Perceived behavioral 
control: Self-help

11.8 1.9 11.7 1.9 11.3 2.2 5.9** C, V > L .01

Perceived behavioral 
control: Helping 
others

11.4 2.1 11.3 2.0 11.1 2.3 1.0 .00

Intent 36.9 5.7 35.4 5.2 34.3 6.5 17.9*** V > C > L .03
K-6 total 13.1 4.6 12.4 4.6 13.4 5.3 4.0* L > C .01
Experience with 

anxiety and 
depression
Anxiety disorders 5.6 1.6 5.3 1.6 5.4 1.5 4.0* V > C .01
Depression 5.4 1.6 5.2 1.6 5.2 1.6 1.8 .00 

 Note. C = conventional segment; L = low-interest segment; V = virtual segment; η = partial 
eta2. 

 *p < .05. **p < .01. ***p < .001. 
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 Acquisition Process Attributes 

 Social networking options were moderately important. All segments (Table 5) pre-
ferred an Internet site where professionals answered anonymous questions, an obser-
vation consistent with Hypothesis 4a’s prediction of a preference for Internet options. 
Supervised social networking sites were more acceptable than unsupervised sites. All 
segments preferred anonymous options with low-interest participants most sensitive 
to this attribute. 

As Hypothesis 4c predicted, virtual participants chose options recommended by 
young adults who had experienced anxiety or depression. Conventional and low-interest 
participants, in contrast, preferred a doctor’s recommendation. The conventional 
segment preferred help from a family doctor; low-interest and virtual participants 
chose to pursue information alone. 

Time demands were most important to the low-interest segment. Although con-
ventional participants chose 30-minute activities, virtual and low-interest participants 
preferred 10-minute options. 

Advertising channels and the format in which mental health information was 
presented exerted more influence on the choices of low-interest participants. They 
preferred options advertised via television and radio (Table 5). Conventional and vir-
tual participants, in contrast, preferred options advertised in newspapers, posters, or 
billboards. Although low-interest and virtual participants preferred information deliv-
ered on the Internet, conventional participants preferred pamphlets or books (Table 5). 

 Outcome Attributes 

 Importance scores showed that variations in outcomes exerted less influence on the 
choices of  the low-interest segment (Table 4). Virtual and conventional participants 
showed a stronger preference than low-interest participants for options helping 
them feel more informed and confident, less anxious and depressed, and less iso-
lated (Table 5). 

 Simulations 

We used Randomized First Choice simulations (Huber, Orme, & Miller, 2007; Orme & 
Huber, 2000) to predict the response of participants to several mental health informa-
tion strategies. In contrast with importance scores and utility values, which reflect the 
influence of individual attributes and attribute levels, simulations predict the response 
of participants to the complex, multiattribute information strategies they are likely 
to encounter in real-world settings. Simulations assume that, adjusting for error, par-
ticipants would choose an option whose combined attributes yield the highest utility 
(Huber et al., 2007; Orme & Huber, 2000). 

To estimate the validity of simulations, we included hold-out tasks at positions 
6 and 12 in the choice–task sequence (Orme, 2009). Hold-out choices were excluded 
from utility estimation. We used hold-out task 1 to set the simulator’s exponent to .31 
(Orme, 2009). Using data from 15 choice tasks, we simulated responses to the second 
hold-out task. The small discrepancy between predicted and observed choices (mean 
absolute error = 1.5), suggests high internal validity. 

Simulation 1 tested Hypothesis 4a’s prediction that participants would prefer 
mental health information delivered by a new-media strategy. We created three options 
by varying the levels of four attributes. The new-media option was (a) advertised on 
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sites such as Google, Facebook, or Twitter; (b) available on the Internet; and (c) used 
alone; but (d) supported by professionally supervised Internet discussions. The old-
media option was (a) advertised on television and radio, (b) available in pamphlets or 
books, and (c) used with the help of a doctor, but (d) not supported by Internet social 
networking. The status quo was (a) not advertised, (b) available in a pamphlet or book, 
(c) used alone, and (d) without Internet social networking support. Conventional par-
ticipants (69.4%) preferred the old-media option while virtual (84.4%) and low-interest 
(45.7%) participants preferred the new-media option. 

Simulation 2 tested Hypothesis 4b’s prediction that participants would prefer a 
mental health information strategy focusing on active self-help skills. The active option 
included (a) checklists assessing and tracking anxiety and depression; (b) videos, 
written tasks, and practice exercises teaching skills to help with anxiety or depression; 
(c) links to service providers; (d) a supervised Internet site where young adults talk 
about anxiety or depression, and (e) a 70-min time demand. The passive option 
included the following: (a) anxiety and depression symptom lists, (b) written tasks 
teaching skills to help with anxiety or depression, (c) a list of agencies providing men-
tal health services, (d) an Internet site where professionals answer anonymous ques-
tions, and (e) a 10-min time demand. The status quo included the “none” level of each 
attribute. While the conventional (52.9%) and virtual (56.1%) segments preferred the 
active option, low-interest (68.8%) participants preferred a passive approach (Table 6). 

Simulations 3, 4, and 5 explored the Theory of Planned Behavior’s prediction that 
normative influences could increase the utilization of the active option (Armitage & 
Conner, 2001). In Simulation 3, the peer-supported active option was (a) recommended 
and (b) described as helpful by young adults who have experienced anxiety or depression 
and (c) used with help from a friend or family member. As Hypothesis 4c predicted, 
peer support boosted overall preference for the active option from 43.4% in Simulation 
2 to 76.1% in Simulation 3. 

Simulation 4’s professionally supported active option was (a) recommended by 
doctors, (b) described as helpful by mental health professionals, and (c) used with help 
from a family doctor. Professional support boosted predicted preference for active 
from 43.4% (Simulation 2) to 77.7% (Simulation 4). Professional support exerted a 
stronger influence on the conventional segment but a weaker influence on low-interest 
participants. 

Hypothesis 4c predicted that peers versus professionals would exert a greater 
influence on health information choices. Simulation 5 predicted that, although virtual 
participants (63%) would prefer a peer-supported option, professionals would exert 
a greater influence on the information choices of conventional participants (91.1%). 

 Discussion 

 This is the first study to use conjoint analysis to involve young adults in the design of 
a mental health information strategy. We subsequently summarize the preferences of 
the virtual, conventional, and low-interest segments, consider the implications of the 
study’s findings for the design of a strategy to improve the utilization of mental health 
information, and link our findings to a broader literature on the utilization of health 
information. 

Virtual participants, 28.7% of the sample, preferred a new media strategy deliver-
ing information via the Internet. Self-assessments, materials teaching self-help skills, 
and links to mental health service providers were important to this segment. The 
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recommendations of young adults who had experienced anxiety or depression exerted 
more influence on their choices. 

Conventional participants, 30.1% of the sample, preferred an old-media strategy 
based on books or pamphlets, recommended by a doctor, endorsed by mental health 
professionals, and used with the support of family physicians. Although they would spend 
more time acquiring information, they would be less likely to use social networking 
options. 

Low-interest participants (41.2%) were less intent on using mental health infor-
mation, more sensitive to the information transfer process, and less interested in out-
comes. Low-interest participants were particularly sensitive to time demands and least 
likely to use an active mental health information strategy. Like the virtual segment, 
they preferred new media options allowing them to work alone on the Internet. As 
predicted, men, participants with lower education, and those with less confidence in 
their ability to help themselves, were more likely to be in the low-interest segment. 
These results are consistent with studies finding an educational and economic divide 
in the utilization of health information (Cotten & Gupta, 2004; Koch-Weser et al., 
2010; Lee et al., 2012). 

We postulated that emotional distress and experience with anxiety or depression 
would be associated with interest in an active mental health information strategy. As 
predicted, virtual participants, who expressed greater intent to use mental health infor-
mation, reported the most experience with anxiety disorders. A measure of emotional 
distress (K–6 scores), however, accounted for little variation in segment membership. 
The low-interest segment reported higher K–6 scores than conventional participants. 
Although seemingly paradoxical, this is consistent with studies reporting that parents 
with higher depression scores were less likely to actively pursue information regarding 
their child’s mental health problems (Cunningham et al., 2008; Cunningham, Rimas, 
& Deal, 2008). Together these studies are consistent with evidence that the informa-
tion processing biases associated with depressed mood may contribute to health deci-
sions that increase vulnerability (Beevers, 2005).

 Implications for the Design of Mental Health Information Strategies 

 Develop a Mixed Media Strategy 
 Despite growth in the use of the Internet to search for health information (Kreps 
& Neuhauser, 2010), a segment of this study’s participants preferred a conventional 
media option. This is consistent with research finding a preference for conventional 
versus electronic sources of health information (Kroeze et al., 2008; Lee et al., 2012) 
and a lack of trust in health information acquired on the Internet (Rains, 2007). Our 
simulations suggest that a mixed media approach allowing a choice between new 
media (e.g. Internet) and conventional media options would maximize the use of men-
tal health information. 

 Tailor Information to Preferences Rather Than to Demographics 
 Although we predicted younger adults would prefer new-media strategies, age dif-
ferences in segment membership were not observed. The 2009 U.S. National Health 
Interview Survey shows that use of the Internet for health information is higher in 
adults aged 25 to 35 than in those aged 18 to 25 years (Cohen & Adams, 2011). Sex, 
education, Theory of Planned Behavior scores, and psychological distress, moreover, 
made significant, but relatively small contributions to the prediction of segment 
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membership. These results suggest mental health information strategies should be 
based on empirically derived preferences rather than on a priori assumptions about 
demographic differences. Information, for example, could be accessed through 
decision aids enabling the selection of  resources consistent with user preferences 
(O’Connor et al., 2009; Sheehan & Sherman, 2011). 

 Include Self-Assessment Options 
 All segments preferred self-assessment options allowing symptoms to be tracked over 
time. In addition to providing a self-check, self-assessment modules could provide 
information about the symptoms of anxiety and depression, support the tailoring that 
improves the outcome of health promotion messages (Noar et al., 2007), and help users 
determine whether to utilize the links to mental health service providers preferred by 
all segments. Although decision aids of this type are difficult to locate on the Inter-
net (Morris, Drake, Saarimaki, Bennett, & O’Connor, 2008), they increase knowledge, 
reduce passive participation in health decisions, limit decisional conflict resulting from 
lack of information or clarity regarding personal values, and reduce ambivalence 
regarding health options (O’Connor et al., 2009; Sheehan & Sherman, 2012). 

 Include Self-Help Options 
 As previous studies would suggest (Gulliver et al., 2010), the preferences of this study’s 
participants went beyond simple information about mental health problems. The active 
option preferred by the virtual and conventional segments included readings, videos, 
and practice exercises teaching skills to manage mood and anxiety. The interest of 
younger adults in information enabling them to assume a more active role in their health 
care extends beyond mental health to other dimensions of health (Cunningham, Deal, 
Rimas, Campbell et al., 2008). Although a preference for solving mental health prob-
lems independently may limit the use of conventional services (Gulliver et al., 2010; van 
Beljouw et al., 2010), the interest of young adults in self-help options is supported by 
randomized trials (Abramowitz, Moore, Braddock, & Harrington, 2009; Bilich, Deane, 
Phipps, Barisic, & Gould, 2008; Diamond et al., 2010; Furmark et al., 2009; Griffiths, 
Farrer, & Christensen, 2010; Morgan & Jorm, 2008; Sourander et al., 2005; Ybarra & 
Eaton, 2005). Self-help options might engage those preferring to deal independently 
with mental health problems (Gulliver et al., 2010; van Beljouw et al., 2010), moderate 
the emergence of affective disorders, or provide young adults with options while wait-
ing for service. They could reduce service duration, lower costs, and improve outcomes 
by providing knowledge and skills increasing readiness for treatment. 

 Include Information About Alternative Approaches 
 Participants preferred information regarding alternative approaches such as diet and 
exercise, a choice with empirical support (Ravindran et al., 2009; Strohle, 2009). Par-
ticipants were less interested in psychological approaches and, as others have noted, 
evidenced virtually no interest in information about medication (Marcus, Westra, & the 
Mobilizing Minds Research Group, 2012; Raue, Schulberg, Heo, Klimstra, & Bruce, 
2009). 

 Advertise Mental Health Information 
 Health promotion research shows that the reach, specificity, and impact of differ-
ent media channels varies considerably (Schooler, Chaffee, Flora, & Roser, 1998). 
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Participants distinguished strategies advertising the availability of mental health infor-
mation from the format in which information was delivered. All segments preferred 
advertising via conventional media (e.g. newspapers, posters, billboards, television, 
and radio), rather than the Internet. This has several advantages. First, conventional 
media may reach young adults who are not actively seeking, but may benefit from, 
mental health information (Longo, 2005). Second, a significant percentage of adults 
who encounter health messages through conventional media will seek additional infor-
mation from the Internet or their physicians (Hogue, Doran, & Henry, 2012). Third, 
given the volume of public health information on the Internet, conventional advertis-
ing may compete with fewer conflicting messages. Last, because Internet advertising 
often disrupts goal-directed searching and interaction, it is more likely to elicit ad 
avoidance than traditional media sources (Walsh, 2010). 

 Feature Recommendations and Supporting Evidence 
 As in previous studies, the sources recommending health information were important 
(Priester & Petty, 2003). Although recommendations by young adults who have experi-
enced mental health problems increased predicted utilization of an active information 
strategy by the virtual segment, conventional participants were more sensitive to the rec-
ommendations of professionals. The importance of trustworthy sources (Ratzan, 2011) 
is consistent with the Theory of Planned Behavior’s prediction that influential individu-
als motivate behavior change (Armitage & Conner, 2001; Godin et al., 2008). Because 
scientific evidence exerted less influence on information choices, young adults may be 
vulnerable to the misinformation available in the public domain; efforts to improve mental 
health literacy should include critical appraisal skills (Christensen et al., 2010). 

 Link Information to Primary Care 
 The conventional and low-interest segments, 71% of the sample, preferred information 
recommended by a doctor. This is consistent with the evidence that individuals obtain 
most health information from their physicians (Cotten & Gupta, 2004). Together, these 
studies support the importance of primary care as a point of contact in the transfer 
of mental health information (Kates, Craven, & Collaborative Working Group of the 
College of Family Physicians of Canada, Canadian Psychiatric Association, 2002). 
The books and pamphlets included in the old-media strategy preferred by conventional 
participants are readily used when located in primary care settings (Craven, Nikolaou, 
Allen, Crustolo, & Kates, 2005). The conventional segment, moreover, sought help 
from family doctors or mental health service providers. This finding is consistent with 
more general health information research showing that Internet use predicts greater 
use of health professionals as a source of health information (Lee, 2008). Evidence that 
the response of physicians influences the usefulness of the health information patients 
acquire (Broom, 2005; McMullan, 2006), and trials showing that even modest profes-
sional assistance improves the outcome of self-directed services (Anderson et al., 2005; 
Morgan & Jorm, 2008; Titov, 2007), suggests primary care professionals could play an 
important role in the transmission of mental health information and skills. Some have 
recommended that health professionals receive training in health informatics.

 Enable Networking But Ensure Anonymity 
 Young adults with mental health problems sometimes report a profound sense of alien-
ation (Marcus, Westra, Eastwood, Barnes, & the Mobilizing Minds Research Group, 
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2012). In this study, all segments preferred information strategies that reduced loneli-
ness. This was especially important to the virtual and conventional segments. None-
theless, all segments preferred anonymous options that could be accessed without help 
from friends or family members. The virtual and low-interest segments preferred to 
pursue information alone. This finding is consistent with studies reporting that con-
cerns regarding confidentiality limited the use of mental health services (Gulliver 
et al., 2010). A successful communication strategy, therefore, needs to balance the 
desire for networking and support with a preference for anonymity. All segments, for 
example, preferred an Internet site where professionals answered anonymous mental 
health questions. This option provides anonymity while creating a sense of shared 
concern that may achieve the reduction in loneliness preferred by all segments. Partici-
pants evidenced little interest in unmoderated social networking options, a reasonable 
caution given the absence of evidence regarding the impact of these sites (Griffiths, 
Calear, Banfield, & Tam, 2009). 

 Limitations 

 We focused on preferences for information about anxiety and depression, two very 
common mental health problems. It would be helpful to apply these methods to 
preferences for information about a wider range of  health and mental health prob-
lems. 

Although our primary care sample could reduce the generalizability of  our 
findings, several features of  this study’s design mitigate this concern. First, primary 
care is universally available in Canada’s publicly funded health care system; most 
Canadian young adults use publicly funded primary care services at least once 
annually (Health Canada, 2010). Second, the primary care settings selected for the 
project served an ethnically, educationally, and economically diverse sample. Third, 
to include those without a primary care physician, we sampled in settings providing 
walk-in services. 

Although segment membership was linked to several dimensions of the Theory 
of Planned Behavior, the application of a broader model, such as the Theoretical 
Domains Framework (Francis, O’Connor, & Curran, 2012), may have provided a bet-
ter explanation of mental health information preferences. 

Last, we focused on the decision to use mental health information. Factors influ-
encing the sustained use of mental health information may be different. The Theory of 
Planned Behavior, moreover, predicts that preferences may shift if  barriers are encoun-
tered or the utility of the information acquired is not consistent with expectations 
(Armitage & Conner, 2001). 

 Conclusion 

 The results of this study suggest that a differentiated strategy reflecting the preferences 
of the conventional, virtual, and low-interest segments would maximize the utilization 
of mental health information. Simulations suggest the need for options ranging from 
active self-help to passive information delivered through old- and new-media chan-
nels. Developing strategies that consider user input and the emerging implementation 
science would create a user-informed, evidence-based approach that would enhance 
utilization and outcome. 
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