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Abstract

Introduction

Many people learn about smoking cessation
through information on the Internet. Whether
people with severe mental illnesses, who have
very high rates of smoking, are able to use cur-
rently available websites about smoking cessa-
tion is unknown. The study reported here
assessed whether four smoking cessation web-
sites met usability guidelines and whether they
were usable by smokers with severe mental ill-
nesses. Four websites that appeared first on
a Google search and represented an array of
sponsors were selected. First, five experts rated
the websites on adequacy of content in six areas
and usability in 20 areas. Second, 16 smokers
with severe mental illnesses performed two
search tasks on the websites with researchers
observing their searches and interviewing them
regarding usability. One of the websites was
rated by experts as acceptable for content and
usability, but most of the participants were un-
able to navigate this website. The only website
that was navigable received poor content rat-
ings by experts. Four easily accessible websites
did not meet the needs of smokers with severe
mental illnesses. Although the Internet is a
promising strategy to provide education about
treatments, website developers must attend to
the needs and capacities of multiple user
groups.

Although public health strategies have successfully
reduced the prevalence of smoking in the general
population [1-3], cigarette smoking is still common
among the 10 million Americans who have severe
mental illnesses [4]. Rates are 45.3—-88% among
people with schizophrenia [5-9], 58.1-90% among
people with bipolar disorder [7—11] and 36.6-73%
among people with major depressive disorder
[7-11], whereas the rate of smoking in the general
population is about 20% [3]. Corresponding to the
high rates of smoking, high rates of smoking-related
diseases have been found among people with severe
mental illnesses [12], and recent studies have found
that people with severe mental illnesses die up to
25 years earlier than the general population, due in
large part to cardiovascular disease [13—15].
Quitting smoking reduces the morbidity and
mortality due to tobacco-related diseases: even
a 60-year-old lifelong smoker can gain 3 years of
life expectancy by quitting [16]. Smokers who quit
before age 35 have the same life expectancy as non-
smokers [16]. People with severe mental illness can
quit smoking, especially when they use evidence-
based treatments (combined behavioral and pharma-
cologic therapies) [17-26], but smokers with severe
mental illnesses rarely use these treatments, due to
lack of interest [27, 28], lack of access [29], need for
tailoring of treatments or other yet unknown reasons.
Strategies are needed to reach people with severe
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mental illnesses and engage them into evidence-
based smoking cessation treatments.

Information about smoking cessation and cessa-
tion treatments is available on the Internet, which is
increasingly used by people with severe mental ill-
nesses [30, 31]. Additionally, computerized and
web-based smoking cessation interventions have
been shown to be effective [32, 33]. But many peo-
ple with severe mental illnesses have minimal com-
puter experience [30, 31] and problems with
cognitive deficits [34] that could impair their capac-
ity to use standard websites, as well as low educa-
tion or reading levels [35, 36] that could reduce
their ability to understand the information presented
on typical websites. Research has demonstrated that
many people with severe mental illnesses have poor
capacities to navigate within standard website struc-
tures and to understand typical website language
[37-39]. This ability to navigate and understand
a website is referred to as usability.

The US government has published recommenda-
tions for website design to improve usability [40], but
whether currently available websites have followed
these guidelines is uncertain. Two studies reported
content and usability of smoking cessation informa-
tion websites [41] or websites designed to provide
smoking cessation interventions [42], but the websites
were assessed by experts, rather than tested by the
intended users, as is recommended for truly adequate
assessment of usability [43—45]. Whether people with
severe mental illnesses are able to navigate and un-
derstand the information on currently available web-
sites about smoking and cessation is unknown.

The study reported here assessed whether four
easily accessible Internet smoking websites had ad-
equate content, met usability guidelines and, further,
whether they were usable and comprehensible by
smokers with severe mental illnesses.

Methods

In order to identify websites that would typically be
accessed by people with severe mental illness, the
researchers identified and briefly reviewed the first
four websites that came up with a Google search (on

17 March 2010) using the phrase ‘quit smoking’. The
four websites (www.becomeanex.org, www.pmusa.
com, www.smokefree.gov and www.whyquit.com)
were created by an array of sponsors: private foun-
dations with commitments to reduce cigarette
smoking (becomeanex and whyquit), tobacco in-
dustry (pmusa) and government (smokefree). They
were clearly designed to provide education about
smoking and support for cessation. The researchers
decided these four websites were broadly represen-
tative of educational sites that would be accessed in
real-world computer searches and chose to study
them. The researchers used two strategies to assess
the usability of these four smoking cessation web-
sites for people with severe mental illnesses: expert
ratings of content and usability and patient perfor-
mance on navigation tasks [46].

First, five experts rated each website on adequacy
of content in six areas that are important to a smoker
with mental illness seeking to make a decision about
smoking cessation treatment [47]: general informa-
tion about smoking, motivational information re-
garding quitting, cessation treatment information,
information relevant to mental illness and smoking,
information relevant for racial and ethnic minorities
and the absence of misinformation. The researchers
included a category on information relevant to mi-
norities since they access treatment at lower rates
than Caucasians [48] and are therefore an important
target for educational outreach. The five experts then
assessed the usability of each website using a 20-item
checklist developed from published usability guide-
lines for people with cognitive deficits [40] and from
research observing people with severe mental ill-
nesses while they use computer programs [38, 39].

Second, the researchers assessed the practical us-
ability of these websites among 16 smokers with
severe mental illnesses. After providing written in-
formed consent, seven to nine participants per-
formed two simple search tasks on each website.
The researchers then interviewed participants re-
garding their perceptions of the usability of the
websites. Participants were paid $35 for participa-
tion. The Dartmouth Medical School Committee
for the Protection of Human Subjects approved
the study.
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Procedures
Expert website rating

Five experts rated the content and usability of the
four websites using an index that was created for
this study based on published guidelines [40] and
previous research [38, 39] (see Tables I and II). The
five experts included three smoking cessation
researchers (P.G., M.S. and S.P.) and two smoking
cessation clinicians who worked with people with
severe mental illness (W.M. and T.D.). They
reviewed the index and then logged onto each web-
site and navigated the site for 30 min in order to
complete the index for that website. This rating
system simulated real-world use of the site and
was expected to lead to some variability in site
ratings, as the five experts may not have reviewed
the same pages within each site. One of the experts
also used two standardized measures, the Flesch—
Kincaid grade level and reading ease tests, to assess
sites for readability.

Usability of websites by people with severe
mental illnesses

Researchers recruited 16 adult smokers who were in
treatment for a severe mental illness at a large urban
community mental health center. Based on guidance
from literature on usability testing, the researchers
aimed to have eight smokers test each website [44].
These smokers had previously participated in a study
in which they reported their computer use history.
They were recruited to ensure that half had used the
computer five or more times and half less than five
times, yielding a range of computer experience.

The 16 study participants who tested the websites
for usability were primarily middle-aged African
American men with schizophrenia who had less
than 12 years of education on average (see Table
IIT). Demographics and diagnosis were not associ-
ated with computer experience. After providing
informed consent, participants reviewed two ran-
domly selected websites from the four under study
(in order to minimize fatigue). Randomization was
blocked according to the participant’s level of com-
puter experience (less than five times or five or more
times).

Table 1. Content areas of smoking cessation websites

General information

Effects of smoking on health

What nicotine is and its effects

Nicotine withdrawal

How to cope with quitting
Motivational information

Risks of smoking

Benefits of quitting

Evaluates your own beliefs and/or attitudes

Individualized assessment of smoking with user feedback

provided

Gives information designed for different level of readiness

to quit

Information tailored to age, gender, race or illness
Evidence-based treatments information

Cessation medicines

Description of what the medicines do

Description of how to take the medicines

Pros and cons of each medicine (side effects, ease of use and

efficacy)

Group counseling or support for cessation

Individual counseling or support for cessation
Mental illness information

Quitting when you have a mental illness

Psychotropic medication when smoking is reduced or stopped

Use of patient vignettes of people who have a mental illness
Race/ethnicity information

Menthol cigarettes

Health risks of smoking to African Americans

Health risks of smoking to Latinos

Other information for African Americans

Other information for Latinos

Role of religion or family in smoking cessation
Misinformation

No misinformation was given

Participant usability tasks and ratings
Usability task

Participants searched for information to answer two
task questions. The task questions were presented to
seven to nine participants in random order for each
of two randomly selected sites. The tasks were
designed to mimic a real-world search. The first
task was to find information about how smokers
can cope without smoking cigarettes. The second
was to locate information about how the medicine
varenicline can help a person stop smoking. These
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Table II. Usability index

Table III. Participants demographics

1. Homepage has three or fewer groupings of text/images
2. Homepage includes basic instructions on how to use a mouse
3. Homepage includes basic instructions on how to navigate
the site
4. Text is black on light colored background
5. Primary navigation menu (or table of contents) is on left
panel of page
6. Navigation buttons are obvious—button is labeled and font
size is large
7. Site map is available on web site
8.  Site map looks similar to table of contents
9. Important topic information appears at top of page
10.  Descriptive headings provide cues about page organization
11.  Scrolling for important content is not required
12. Easy and obvious return to homepage from any other page
on the web site
13. Site logo is repeated on every page
14.  Web site contains no more than two layers
15. Each page provides feedback so user knows where they are
16. Links are represented as text (rather than image)
17. Newly opened windows occupies no more than half of the
screen
18.  Windows for links have prominent control to close
19. Use of movement to draw attention does not last more than
a few seconds
20. Image or a video loading time is less than 10 seconds

tasks were derived from questions commonly asked
in clinical practice. For each task, researchers
explained the task and encouraged participants to
spend up to 5 min looking for the relevant informa-
tion. (The experts were able to complete these
search tasks in less than 1 min.) The researchers
observed each participant use the computer to nav-
igate through the sites, recorded whether they were
able to complete the task and interviewed them
briefly about their perception of the website. At
the end of each session, the researcher debriefed
participants and answered all of their questions
about the website searches.

Measures

The content index contains 30 items in six catego-
ries (Table I). The first three and the final categories
are important information for all users and the other
two categories assess the websites’ relevance to
disparity populations. Within a category, individual

Total group
n=16
Mean = SD or N (%)

Age 499 = 89
Gender (male) 10 (62.5)
Race (African American) 15 (93.8)
Highest grade completed 11.5 = 1.9
Used a computer <5 times 8 (50)
Diagnosis
Schizophrenia 12 (75)
Bipolar 1(6.3)
Major depression 1(6.3)
Other 2 (12.5)

items assessed the extent of pertinent information.
For example, under general information, items
assessed the adequacy of information about the ef-
fect of smoking on health, nicotine and it’s effects,
nicotine withdrawal and quitting advice (0 = no
information on the topic, 3 = adequate information
and 5 = extensive information on the topic). If at
least three of the five raters scored a website three or
higher on an item, the researchers designated that
item as being adequately covered.

The usability index includes 20 items that mea-
sure a variety of characteristics that render a website
easy to use (Table II) [40]. Examples of items in-
clude a clear navigation menu and important infor-
mation visible without need for scrolling (response
options included ‘present 0, 25, 50, 75 or 100% of
the time’). The researchers defined an item as ade-
quate if more than half of the experts rated it as
present at least 75% of the time on the website.

The researchers used three items from the per-
ceived usefulness and ease of use scale, an adapted
15-item semi-qualitative questionnaire [49], to assess
participant-specific reactions to and opinions about
the websites. The response options ranged from
1 = ‘totally disagree’ to 5 = ‘totally agree’.

Results

Expert reviews

The experts rated the informational content of the
websites within six areas of information. Table IV
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shows the proportion of adequate items within each
topic area. Researchers rated Smokefree.gov high-
est for content, but only three of the six topic areas
were adequate (rated adequate or higher on a major-
ity of items). The content of the other three websites
was clearly inadequate. None of the websites had
adequate content regarding mental illness and
smoking nor on racial minorities and smoking.
The experts rated the usability of the websites in
20 areas. They rated Smokefree.gov highest for us-
ability, but only 50% of the items were adequate
(Table IV). The usability of the other three websites
was also clearly inadequate. All of the websites
used Arial font sizes between 8.5 and 10 (large font
is recommended). Smokefree.gov had the largest
font (Arial size 10) and was the most readable of
the websites based on lower grade level text and
higher readability scores on the medication page.
The home pages of becomeanex and PMUSA also
scored high on readability.

The researchers defined a website as usable if
a majority of participants could complete the task

(i.e. find the requested information). Among the
participants with minimal computer experience,
none of the websites was usable (see Table V).
Among the participants who had used a computer
five or more times, pmusa.com was usable and was
rated highest on ease of use, but this website was
rated poorly by participants with less computer ex-
perience and this was the website that experts rated
poorly for content.

Discussion

These data show that four easy-to-access smoking
cessation websites do not meet the needs of smok-
ers with severe mental illnesses. Experts rated one
of the four websites as having acceptable content
and usability, but the majority of smokers with se-
vere mental illnesses were unable to navigate this
website. The website that was navigable by partic-
ipants received poor content ratings by experts. Of
note, all were rated poorly for content related to
minority smokers and smokers with mental illness,

Table IV. Expert ratings of four websites for content, usability and readability

Becomeanex.org Pmusa.com Smokefree.gov Whyquit.com
Adequacy of content (% of items that are adequate)
General information 75.0 25.0 75.0 100.0
Motivational 16.7 0.0 66.7 333
Evidenced-based 50.0 16.7 50.0 0.0
treatments
Mental illness 0.0 0.0 0.0 0.0
Racial minority 0.0 20.0 20.0 0.0
No misinformation 100.0 100.0 100.0 0.0
Usability score (% of items that are adequate)
30.0 45.0 50.0 25.0
Readability score®
Homepage
Flesch—Kincaid grade 7.8 4.6 49 17.5
level
Flesch reading ease 69.3 83.0 63.5 16.9
score”
Medication information page
Flesch—Kincaid grade level 11.4 11.5 6.9 NA
Flesch reading ease score” 435 46.5 67.3 NA

NA, Not applicable because there was no medication information.

Sample text taken from websites on 4/23/10.
Higher indicates greater ease.
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Table V. Participant usability task scores and perception of four smoking cessation websites

Website Becomeanex.org Pmusa.com Smokefree.gov Whyquit.com
Computer use history Novice Casual Novice Casual Novice Casual Novice Casual
N 5 4 4 4 4 4 3 4
Task 1 (% achieved) 0 50 50 75 0 25 33 25
Task 2 (% achieved) 0 25 0 100 0 25 0 0
Easy to understand the 40 50 25 100 100 50 66 25
information (% agreed)

Easy to get it to work 40 50 25 75 50 25 33 25

(% agreed)

Easy to become skillful 40 0 25 50 50 25 33 25

(% agreed)

Novice, used computer <5 times, Casual, used computer =5 times. Task 1 Find information about how smokers can cope without
smoking cigarettes. Task 2 Find information about how the medicine varenicline (Chantix) can help a person stop smoking.

both groups of smokers with low rates of treatment
engagement. The research reported here indicates
that smokers with severe mental illnesses require
simpler website design and usability features in or-
der to obtain education from websites.

Our findings are similar to research on satisfaction
with websites among smokers in the general popu-
lation in 2005 [50]. In this survey, pmusa.com was
the most frequently visited website, but the majority
of users were not satisfied with the site. We are not
aware of any publications that describe assessment of
the usability of this website or of whyquit.com and
becomeanex.org. Of note, the US government-spon-
sored website, smokefree.gov, was carefully tested
for usability and modified to address problems that
were identified in the process [45]. General popula-
tion users rated 133 websites and rated smokefree.-
gov highest for quality (7.4 of 10) [50].

Our findings are in line with previous work dem-
onstrating that people with schizophrenia require
simple website designs [38]. Although others have
assessed the quality of information about mental
illness available on the web (e.g. [51]), we are not
aware of previous research that has attempted to
assess whether people with severe mental illnesses,
many of whom have low computer experience and
frequent cognitive deficits, are able to access and
understand currently available health care informa-
tion on the Internet. Although very little research has
assessed how to make websites usable for this group,
the careful work of Rotondi [38] and our own work

[39] suggests that the following design features
improve usability by people with severe mental
illnesses:

—

. explicit instructions on how to use the site

2. shallow hierarchy (reach destination within two
clicks)

3. explicit labels that use longer concrete phrases to
describe content

4. text at fifth grade reading level

5. large navigation buttons

6. pop-up menus that appear with hovering to re-

duce need for clicking

This study utilized a small number of volunteers
from a large urban mental health center. A larger
number of study participants may have resulted in
different ratings of usability. Furthermore, because
participants were not randomly selected to be a rep-
resentative sample, these results may not generalize
to other groups of people with severe mental ill-
nesses. We did not assess cognition and do not
know whether our group had typical levels of cog-
nitive deficits. Additionally, these participants av-
eraged 50 years of age. Older people with severe
mental illnesses tend to be less likely to have used
the Internet [30]. Our observations of usability test-
ing with younger smokers with severe mental ill-
nesses [39] suggested that younger people may
have better computer and Internet skills—thus
current websites may be more easily used by them.
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The expert reviewers were not blind to website
sponsor but were not funded by any of these organ-
izations. Finally, we did not test every smoking
cessation website currently available on the Internet
and we did not conduct full formal usability testing
of all aspects of these websites. Our purpose for this
study was to examine whether websites likely to be
found by people with severe mental illnesses would
be helpful to them. We did not have the capacity to
test all smoking cessation websites. Despite these
limitations, the validity of our findings are sup-
ported by their similarity to those of Etter [50],
who found that smokefree.gov was very highly
rated by users in the general population. But even
this high quality site was not easily navigable by
people with severe mental illnesses.

Researchers, policy makers and public health
experts need to evaluate the efficacy of current strat-
egies to educate and engage smokers into cessation
treatments. The data reported here suggest that cur-
rent efforts related to smoking cessation on the In-
ternet are not likely to be effective for people with
severe mental illnesses, who comprise a substantial
proportion of smokers in the United States. Although
the Internet is promising as a cost-effective strategy
to reach high-risk populations, website developers
must attend to the needs and capacities of the
intended users by developing them with the user
population characteristics in mind and testing them
with these users [43, 44]. Specifically, in order for
electronic interventions to be usable by people with
severe mental illnesses, they must have design fea-
tures that enhance usability for people with cognitive
deficits and low computer experience. Further re-
search to delineate designs that maximize website
usability and efficacy for people with low computer
experience and cognitive deficits, similar to the work
of Rotondi [38], is needed to guide the development
of web-based education and interventions for people
with severe mental illnesses.
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