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Abstract

Background: The prevalence of smoking is very high among methadone users. As a method of delivering health education,
computers can be utilized effectively. However computer-assisted education in methadone users has not been evaluated
systematically.

Objective:  This study was aimed at assessing feasibility and patient acceptance of an interactive educational module of a
multi-component smoking cessation counseling computer program for former illicit drug userstreated in an outpatient methadone
clinic.

Methods: The computer-mediated education for hazards of smoking utilized in this study was driven by major constructs of
adult learning theories. The program interface wastail ored to individual s with minimal computer experience and wasimplemented
on atouch screen tablet PC. The number of consecutive methadone-treated current smokers enrolled in the study was 35. After
providing socio-demographic and smoking profiles, the patients were asked to use the educational program for 40 minutes. The
impact of the computer-mediated education was assessed by administering a pre- and post-intervention Hazards of Smoking
Knowledge Survey (HSKS). An attitudinal survey and semi-structured qualitative interview were used after the educational
session to assess the opinions of participants about their educational experience.

Results:  The computer-mediated education resulted in significant increase of HSKS scores from 60.5 + 16.3 to 70.4 + 11.7
with t value 3.69 and P < .001. The magjority of the patients (78.8%) felt the tablet PC was easy to use, and most of the patients
(91.4%) rated the educational experience as good or excellent. After controlling for patient baseline characteristics, the effect of
computer-mediated education remained statistically significant.

Conclusions: Computer-assisted education using tablet PCs was feasible, well-accepted, and an effective means of providing
hazards of smoking education among methadone users.

(J Med I nternet Res 2008;10(5):€33) doi: 10.2196/jmir.1089
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: smoketobacco [2]. At thesametimeonly 1in 3 US methadone
Introduction maintenance fa[ci I]ities provides smoki ng cessation counseling
Tobacco smoking is one of the major causes of mortality and  fOr their patients[3]. For the last decade, however, the situation
morbidity among former illicit drug users [1]. The prevalence N thisfield hasimproved, as more research and organizational
of smoking among patients on methadone maintenancetreatment  &fforts have been applied to enhance smoking cessation among
isvery high: nearly 90% of patientswho visit methadoneclinics  Methadone users [4-6].
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Computers can be a powerful and cost-effective means of
providing health education [7]. The necessity for some computer
experience, however, was seen as one of the major obstaclesto
introducing more sophisticated approachesto smoking cessation,
such as interactive computer programs and the Internet [8-11].
Methadone-treated patients are frequently from the
low-educated, low-income strata of society. Their computer and
genera reading literacy is often poor, and they usually do not
have access to the Internet [12]. To date, the effectiveness of
computer-mediated approachesfor promoting smoking cessation
has not been systematically studied in this population. The
potential of interactive, web-based interventions for health
education and counseling in this population is unknown. In
addition, little systematic information regarding the smoking
decision balance of methadone tobacco usersisavailablein the
current literature. No data is avail able about the possible effect
of methadone-treated smokers’ socio-demographics, computer
literacy, Internet use, and smoking-related behavioral constructs
on their ability to successfully use computer-mediated hazards
of smoking education. Such information is necessary for
developing a targeted anti-smoking, multi-component,
computer-mediated program. In this paper we describe
development and assessment of an interactive educational
module of a multi-component, smoking cessation, counseling
computer program for former illicit drug users treated in a
methadone outpatient clinic.

The main aims of this study included: (1) development of
theoretical framework for computer-mediated hazards of
smoking education guided by adult learning theories, (2)
implementation of theinteractive education program using tabl et
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PC; (3) assessment of the feasibility and patient acceptance of
the educational module in methadone-treated patients; (4)
collection of systematic information on smoking profiles and
attitudes of methadone tobacco users for developing atargeted
multi-component, computerized, smoking cessation counseling
system; and (5) establishment of possible factorsfacilitating or
impeding successful computer-mediated education in these
patients.

Methods

L earning theories have been shown to improve significantly the
efficacy of educational software[13,14]. Conventional education
means, such aslectures, seminars, workshops, books, and videos
already incorporate, more or less successfully, practical
approaches to learning developed over centuries.
Computer-mediated education is an interactive tool, and many
approaches that are used intuitively in other spheres may not
be applied without a clear understanding and formulation. A
computer program has no ability to summarize, repeat, provide
feedback or give an additional example if this capacity is not
specified and implemented in advance. When designing our
learning program, we reviewed over 50 of the most frequently
cited theories of adult learning and found that only some of
them can be used for constructing acomputer program, because
many of the theories have no clear experimental support and
are applicable only for certain subjects or could be used only
under specific conditionsor only for acertain part of thelearning
process. The reviewed theories can be grouped into 4 domains
presented in the Table 1.

Table 1. Learning theories used in the design of the web-based educational program

Domains Areas of Concentration

Examples

Cognitive theories Process of acquisition and organi-

zation of knowledge

Transformation of the outer stimuli
into behavior

Behavioral theories

ACT-R (Adaptive Control of Thought—Rational) Theory [15];
Dual Coding Theory (A. Paivio) [16]

Connectionism (E. Thorndike) [17];
Contiguity Theory (E. Guthrie) [18];

Drive Reduction Theory (C. Hull) [19]

Humanistic theories Learning and person, motivation

Instructional theories Practical design of learning

Experiential Learning (C. Rogers) [20]
Adult Learning Theory (P. Cross) [21];

Conditions of Learning (R. Gagne) [22]

For the purpose of this study, the most important attributes of
the existing learning theorieswere not the general psychological
assumptions underlying each theory, but their applicability to
the development of interactive educational software. Our
analysis of different learning theories resulted in 10 main
principlesin accordance with which we designed our educational
program. These principles are described below.

Presenting and Explaining the Goals of L earning

Learning is a goal-directed process, as is emphasized in Sign
Learning Theory by E. Tolman [23]. The goals of the whole
educational program and its parts were explained to the learners
on separate screens. The main goa of the program was to
increase patient knowledge about the hazards of smoking, and
through this, motivate them to quit smoking. This main task

http://www.jmir.org/2008/5/e33/

was divided into creating sub-goals in accordance with the
program structure, into breaking a problem down into
subcomponents, and into solving each of those components.

Clear General Structure of Instruction

The general structure of the educational program should be
simple enough to be easily grasped by learners (Constructivist
Theory by J. Bruner [24]). Our educational program was
structured as a sequence of 6 sections with afinal assessment.
Each section contained 5 to 9 educational messages with a
subsequent multiple-choice question, and had a short 3-4
multiple-choice question quiz at the end.
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Information Chunking

Many theories that exist are concerned with the amount of the
information in the educational unit. Chunking of information
is the basis for the organization of memory according to the
Soar Theory by A. Newell et a [25]. The chunk isameaningful
unit of information, united by meaning, time, location, etc.
Idedlly, the size of these chunks should beindividualized making
them suitable for each learner. The Information Processing
Theory by G. Miller [26] claims that short-term memory is
limited to 7 (or 5 to 9) chunks of information. Therefore, we
cut down the educational curriculum into small educational tips,
and organized the tipsinto consecutive sections containing from
5to 9tips.

Enhancing the Cohesion of Knowledge

The presented information for learning should be highly
interconnected (Cognitive Flexibility Theory by R. Spiro, P.
Feltovitch, and R. Coulson [27]). Therefore, when providing
the learner with new information, we referred to facts they had
already learned, thus creating links between facts and creating
a system of knowledge.

Case-Based and Problem-Directed | nstruction

This approach is very important in order to support learners
motivation and interest, increase knowledge cohesion, and
encourage its transference into the real world. According to
such theories as ACT-R (Adaptive Control of
Thought—Rational) [28], a theory by J. Anderson, and the
previously mentioned Cognitive Flexibility Theory [29], adult
learning is better when it is provided in the context of
“problem-solving” rather than just being “content-oriented.”
Providing short vignettes or more widespread patient cases can
also servethisgoal.

Presenting the Most General Ideas First

Following the Subsumption Theory (D. Ausubel) [30], genera
ideas about smoking were presented first and then specified. At
the same time, important concepts were mentioned again in the
relevant context with reference to the previousy studied
material.

Multiple Representation of Content

According to the Cognitive Flexibility Theory (R. Spiro, P.
Feltovitch, and R. Coulson) [31], learning activities should
include various representations of content, such as images,
audio, and textual information. In our program we used mainly
text and images; however, the text was also recorded, and
patients had an option to turn the audio on or off. Multiple
representation was also important because of the low literacy
levels expected in this sample [32].

Minimizing Working Memory L oad

We selected only essential information and presented all
information relevant to 1 unit of information in 1 screen.
Therefore, we avoided overloading patients with redundant
information. Using our program, patients did not need to
integrate physically separate sources (for example, combine

information presented as series of consecutive hyperlinks or
screens). Images and text in our program supplemented each
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other. All these approaches were used to minimize working
memory load, in accordance with Cognitive Load Theory by J.
Sweller [33].

Active Involvement of the Learner in the Learning
Process

According to many theories, especialy representing
behaviorism, learners should actively respond during teaching
(Drive Reduction Theory, C. Hull [34]); feedback explaining
whether their answersare correct should be provided; and some
kind of award or encouragement should be given for correct
responses (Operant Conditioning by B. F. Skinner [35]).

Using Appropriate Socio-Cultural Context

The Triarchic Theory by R. Sternberg [36] requires training to
be socioculturally relevant to the learner. The content of the
hazards of smoking curriculum was made to address our group
of patients who were a predominantly poor, low-educated,
African-American, and urban population. The text and images
were tailored in accordance to this specific group.

Theinteractive hazards of smoking education wasimplemented
using the Computer-Assisted Education (CO-ED) system, which
has been described in previous studies [14,37]. The CO-ED
system provides multimedia, self-paced health education guided
by adult learning theories[38,39]. Particular attention has been
given to development of a self-explanatory, user-friendly
interface oriented towards users with minimal computer skills
and limited educational background. The user interface
implementation was guided by usability principles for
technology designed for individuals with certain limitationsin
cognitive, perceptual, and motor skills [40]. Overall, the user
interface was required to comply with the following principles:
(1) Provide equivalent alternatives to auditory and visual
content; (2) Don't rely on color alone (provide redundant cues);
(3) Provide context and orientation information; (4) Provide
clear navigation mechanisms; (5) Ensure that documents are
clear and smple; (6) Use large areas of white space and small
blocks of text; (7) Provide larger graphics and click targets; (8)
Use contrasting foreground and background colors; (9) Minimize
blinking images and animation; and (10) Use at least 12-point
size fonts and avoid using too many different fonts.

A touch-screen tablet PC was chosen as a computer platform
for this project, based on our previous successful experiencein
using mobile devices for health education in low-income
inner-city populations [39,56]. This platform allowed us to
successfully implement software which was compliant with the
above mentioned usability principles. The smal size of the
tablet PC also allowed us to minimize the space necessary for
conducting the study. Since touch-screen technol ogy has already
been successfully introduced to the general population, thetime
required for training to use the computer and the educational
program was very limited. The low reading literacy of this
particular group of patients was addressed by using large fonts
(36 pixels and larger), maintaining text readability at a
fifth-gradelevel, and providing audio functionality with all text
read aloud. The patients could turn this function on or off
depending on their needs. Only 1 educational message was
displayed per screen, allowing for both an increasein readability
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and a decrease in work memory load. Each structural field of
the screen was color-coded (i e, fields with educational messages,
multiple choice questions, answers, and prompts each had its
own color to make it easier to identify them intuitively when
moving from screen to screen). Screen navigation was
streamlined and tested to make it error proof. Each screen had
only 1-2 optionsleading to another screen, and no combination
of actions could possibly lead to an error. Figure 1 shows the
appearance of the start screen, educational message screen,
multiple-choice question screen, and feedback screen.

The study utilized quasi-experimental pre/post design [41,42].
From an outpatient methadone maintenance treatment clinic
located a downtown Baltimore, 35 consecutive
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methadone-treated current smokers were recruited. All study
protocol was carried out during asingle patient visit (Figure 2).
At the beginning of the study, sociodemographics and smoking
profiles were collected, and a hazards of smoking knowledge
survey was administered. Following the baseline interview, the
patients were asked to spend 40 minutes on the hazards of
smoking education program installed on a tablet PC.
Immediately after completion of the educational session, the
patients were asked to complete the hazards of smoking
knowledge survey again. Finadly, an attitudinal survey and
semi-structured qualitative interview were administered to assess
patient acceptance of the computer-mediated educational
program.

Figurel. Selected screens of the computer program used in the study: (1) the start screen of the program; (2) educational message; (3) multiple-choice

question; and (4) correct answer screen

Hazards of Smoking Education Center

Self - Paced

Knowledge Test Education

Individualized
Brochure

Please Click Selected Button

2 Smoking causes heart disease by clogging the arteries,
tightening the arteries and increasing blood pressure

narrowed
artery

opened
artery

Press <Enter to Continue ‘

Hazards of Smoking,

3 How does smoking cause heart disease?

1. By changing the heart rhythm

2.

By massaging the heart

3. clogging of the arteries, tightening of the arteries and increase in blood

Select Your Answer and Click Me or Press <Enter—
to Continue

Hazars of Smoking,

4

Congratulations Your Answer is Correct!

£

Click Me or Press <Esc> to Return to

Click Me or Press <Enter> to Continue Main Menu
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Figure 2. The design of the study
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Sociodemographic Profile
Smoking Profile
Hazards of Smoking Knowledge Survey

Interactive Hazards of
Smoking Educational
Program on Tablet PC

Hazards of Smoking Knowledge Survey

1

Attitudinal Survey
Semi-Structured Qualitative Interview

The baseline interview included information on patient
socio-economic status, demographic, computer literacy, and
smoking profile. The smoking profile consisted of smoking
history and major behavioral factors known to affect interest in
smoking cessation. The behavioral factors were assessed using
the Stages of Change Scale, Smoking Self-Efficacy
Questionnaire and an open-ended decision balance survey. The
hazard of smoking knowledge survey was used to assess the
efficacy of the computer-mediated intervention. The baseline
variables were utilized to ascertain whether sociodemographic
or behavioral factors affect the education program outcomes.

The Hazards of Smoking Knowledge Survey (HSK'S) contained
guestions about hazards of smoking information recommended
for patient education by the Department of Health and Human
Services and Centers for Disease Control and Prevention
guidelines[43,44]. Theknowledge survey consisted of 35 basic
“true” or “false” statements about smoking and its harmful
health effects. The final score of this survey was calculated as
a percentage of correct answers. Separate scores were also
calculated for 4 major topics of the hazards of smoking
educational curriculum based on a corresponding subset of
questions from the knowledge survey: (1) general information
about tobacco smoking; (2) health consequences of smoking;
(3) nicotine addiction; and (4) quitting smoking.

The Stages of Change Scale [45,46] has been widely used to
measure readiness to quit smoking according to Prochaska and
DiClemente's Transtheoretical Model [47]. The scalewas shown
to have good psychometric properties and external validity [48].
Its test-retest reliability (kappa) was 0.78 in a sample of 404
Australian smokers [49].

The Smoking Self-Efficacy Questionnaire (SEQ-12) measures
the confidence of current and former smokersin their ability to
abstain from smoking in high-risk situations [50]. Lower
sdlf-efficacy meansthat an individual ismoretempted to smoke,

http://www.jmir.org/2008/5/e33/
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and vice versa. The SEQ-12 includes 2 sub-scales which
measure ability to refrain from smoking when facing internal
or externa stimuli. The questionnaire has excellent psychometric
properties with internal consistency coefficients above 0.94
[50].

The smoking decision balance was ascertained using a
patient-administered survey including open-ended questions.
The smoking decision balance [51] plays an important role in
smoking decision-making according to the Transtheoretical
model that is widely used for smoking cessation [52]. The
patients were asked (1) to describe the things about smoking
that they like and do not like; (2) to explain what they would
like about quitting smoking, and what would worry them or
would be difficult about quitting smoking; and (3) to describe
barriers, triggers, and possible coping mechanisms related to
smoking cessation. The patient answers were coded and
analyzed using HyperRESEARCH software. The positive and
negative factors affecting the decision to quit smoking were
summed up in 2 separate variables characterizing the total
number of facilitating and inhibiting factors to quit.

An attitudinal survey and semi-structured qualitative interview
were administered after the educational session to assess the
opinions of participants about their experience. The attitudinal
survey was aimed at grading patients acceptance of the
computer program, and their perceptions of its usability and
user-friendliness. The semi-structured quaitative interview was
used to elicit subjects’ perceived limitations and concerns about
the hazards of smoking program, and to identify directions for
future improvements. The attitudinal survey [14,56] and
qualitative interview [53-55] were used successfully in our
previous studies to evaluate patient acceptance and attitudes
towards new computer technology.

All statistical analyses were performed using SAS software
version 9.1. Frequencies and percentages were calculated for
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all categorical variables. Means, medians, SDs, and rangeswere
computed for continuousvariables. Inferentia statisticsincluded
analysis of variance (ANOVA), and t tests. As a 1-factor
experiment, ANOVA was used to test for differences between
2 groups (before and after), controlling for education, age,
income level, gender, job status, frequency of computer use at
home and at work, frequency of using the Internet and ATM
machines, smoking stages of change, and number of facilitating
and inhibiting factors of smoking cessation. ANOVA was
performed using PROC GLM in SAS for unbalanced designs.
Qualitative data were transcribed, coded, and analyzed with
qualitative analysis software HyperRESEARCH version 2.5.

Results

The study sample consisted of 23 women (65.7%) and 12 men,
45.4 + 6.7 years old, with an average 11.2 + 1.7 years of
education. Most of the patients were unemployed and had
income of $20,000 ayear or less (Table 2). Most of the patients
(21/35, 60.0%) had never used computersin their lives.

The patients had smoked, on average, for 23.2 = 10.2 years.
Those patients who had discussed their smoking at least once

http://www.jmir.org/2008/5/e33/
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with their doctors numbered 20 (20/35, 57.1%), although it was
not connected with their knowledge about hazards of smoking
or their stages of change. More than half of the patients
considered smoking to be a severe problem for them, while only
1 patient thought it was not a problem at all. The total smoking
self-efficacy scorewas 27.3 £ 12.4, which correspondsto alow
perceived ability to abstain from smoking. According to
Prochaska's Stages of Change Scale, 8 patients were in the
preparation stage (8/35, 22.9%), the majority were in the
contemplation stage (16/35, 45.7%), and the remai ning patients
were in precontemplation (10/35, 28.6%).

The odor of smokewasthe most frequently reported unpleasant
effect of smoking (12/35, 34.3%), aong with breathing and
lung problems (Table 3). Themain trigger to smokewasfeeling
nervous or depressed (25/35, 71.4%). About 20% of participants
(7/35) expected to become nervous or depressed after quitting.
Feeling relaxed or calm wasthe most frequently reported benefit
of smoking (23/35, 65.7%). No desire to quit was the most
frequently cited barrier to quitting, reported by 6 patients (6/35,
17.1%) (Table 3).
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Table 2. Baseline characteristics of the study sample (N=35). See text for continuous variables (age, education, years of smoking).

Categorical Variables % (N)

Sex
Male 28.6% (10)
Female 65.7% (23)
Missing 5.7% (2)

Income level
No Income 8.6% (3)
<20K 62.8% (22)
20K-30K 5.7% (2)
30K -40K 2.9% (1)
40K-50K 2.9% (1)
Missing 17.1% (6)

How much do you smoke?

% pack aweek 2.9% (1)
Y pack a day 25.7% (9)
1 pack aday 57.1% (20)
2 packs a day or more 14.3% (5)
Job
Permanent 17.1% (6)
Temporary/part-time 5.8% (2)
None 77.1% (27)
Internet Use
Never 74.3% (26)
Once amonth or less 11.4% (4)
Once aweek 5.7%(2)
Once aday 8.6% (3)
Computer use
Never 60.0% (21)
Once amonth or less 20.0% (7)
Once aweek 5.7% (2)
Once aday 14.3% (5)

Self-reported knowledge about quitting smoking

None 11.4% (4)
Very limited 62.9% (22)
Good 22.8% (8)
Missing 2.9% (1)

How severe of a problem do you consider your smoking?

Not a problem 2.9% (1)
Mild problem 14.3% (5)
Moderate problem 25.7% (9)
Severe problem 57.1% (20)
http://www.jmir.org/2008/5/e33/ JMed Internet Res 2008 | vol. 10 |iss. 5| €33 | p. 7
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Table 3. Smoking decision balance (patients could mention as many benefits or negative consequences as they liked)

Frequency
(N=34)
Benefits of smoking
Relaxation, calming affect 23 (67.6%)
Pleasure 7 (20.6%)
Taste 7 (20.6%)
Helps digest food 4(11.8%)
Appesarance when you are smoking 2 (5.9%)
Feeling refreshed 2 (5.9%)
Process of smoking itself 2 (5.9%)
Being a part of the group 1(2.9%)
Benefits of quitting
Good for health in general 7 (20.6%)
Decreased breathing problems 7 (20.6%)
Saves money 11 (32.4%)
No odor of smoke 9 (26.5%)
Better taste of food 5 (14.7%)
Other specific health benefits 4 (11.8%)
Better appetite 3(8.8%)
Psychological benefits 2 (5.9%)
Barriersto quitting smoking
No desire to quit 6 (17.6%)
Expected weight gain 5 (14.7%)
Temptation to smoke 5 (14.7%)
Stressful life 4 (11.8%)
Need help to quit 3(8.8%)
Want to be a part of the group 3(8.8%)
Other health consequences of quitting 3(8.8%)
Other barriers 3(8.8%)
Strategiesto cope with smoking urges
Substitute with meals or chewing gum 17 (50.0%)
Substitute with other activities 13 (38.2%)
Not to be around smokers 7 (20.6%)
Getting help or medications 4 (11.8%)
Other coping behaviors 5 (14.7%)
Negative consequences of smoking
Odor of smoke 12 (35.3%)
Breathing and lung problems 12 (35.3%)
Possibility of cancer 6 (17.6%)
Bad for health in general 6 (17.6%)
Expensive 6 (17.6%)
Bothers other people 5 (14.7%)
Yellow teeth color 5 (14.7%)
http://www.jmir.org/2008/5/e33/ JMed Internet Res 2008 | vol. 10 | iss. 5| €33 | p. 8
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Frequency
(N=34)
Bad breath 5 (14.7%)
Other health problems 3(8.8%)
Burned clothes 3(8.8%)
Bad taste of food 2 (5.9%)
Other 3(8.8%)
Negative consequences of quitting
Nervousness or depression 7 (20.6%)
Weight gain 6 (17.6%)
Urges when smelling odor of smoke 5 (14.7%)
Temptation to smoke 4(11.8%)
Being among smokers 4(11.8%)
Other 2 (5.9%)
Smoking triggers
When nervous or depressed 25 (73.5%)
After eating ameal 22 (64.7%)
In the morning or after waking up 21 (61.8%)
When using bathroom 6 (17.6%)
When with friends or other people 5 (14.7%)
At night or before bed 5 (14.7%)
During relaxation or rest 4(11.8%)
After drinking alcohol 4 (11.8%)
At noon 4(11.8%)
Other triggers 4(11.8%)

Although the questions asked were very basic and simple, the
average knowledge score at pre-test was 60.5 + 16.3 points
(corresponding to the percentage of correct answers).
Participants scored lower than the total average for questions
under category of ‘Nicotine addiction,” and ‘ Quitting smoking.’
Examples of quiz statementsthe validity of which many patients
could not assess correctly for ‘Nicotine addiction’ include
‘Nicotine is an addictive chemical’ and ‘Nicotine causes the
arteries to loosen and allow more blood flow’; for *Quitting

http://www.jmir.org/2008/5/e33/
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smoking’, examplesare * Quitting smoking startsto benefit your
health about 1-2 years after quitting’ and ‘If you smoked for
more than 10 years quitting won't help’. As a result of
computer-mediated education, participant knowledge about the
hazards of smoking significantly increased to 70.4 + 11.7 points,
P <.001. The increase in knowledge was not associated with
the patients' level of education or computer experience. In 3
major curriculum topics out of 4, the increase in knowledge
scores was statistically significant (Table 4).
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Table 4. Hazards of smoking knowledge scores before and after the intervention (N = 34)

Topics Pre-test T value
Post-test (P)

1. General information about tobacco smoking 69.6 + 16.7 297
79.9+114 (.004)

2. Health consequences of smoking 58.8+19.1 2.87
706+ 14.4 (.0086)

3. Nicotine addiction 419+ 30.0 213
55.9+23.9 (.04)

4. Quitting smoking 47.1+28.7 1.78
58.1+22.0 (.08)

Total 60.5+ 16.3 3.69
70.4+11.7 (<.001)

In order to establish factors facilitating or impeding successful
computer-mediated education, analysis of variance (ANOVA)
was employed. Considering the study design as a 1-factor
experiment, ANOVA was used to test for differences between
pree and post-test knowledge scores controlling for
sociodemographics, computer experience, smoking history,
stages of change, and number of perceived inhibitors and
facilitators of smoking cessation. The education was stratified
into ‘less than high school’ and ‘ high school or more’ groups.
Age was categorized as < 45 and = 45 groups. The income was
divided into 3 groups: no income, < 20K, and = 20K. Job status
was stratified into ‘employed’ and ‘no job’ and the amount of
smoking was categorized as ‘ 2 packs aday or more’, ‘1 pack a
day’, ‘1/2 pack aday’, and ‘1/2 pack a week. Frequency of
using the Internet or acomputer was categorized into 2 groups:
‘never’ and ‘use at least once a month’. The stages of quitting
smoking were categorized into 3 groups: pre-contemplation,
contemplation, and preparation. Patients were asked to list any
factorsthat inhibit and facilitate their intentionsto quit smoking.
The number of these factors was introduced into the modd,
which were stratified into 2 groups using their median value as
a dividing point (the number of inhibitors: 1-7 and > 7, the
facilitators: 1-6 and > 6). After controlling for all these variables,
the difference between pre- and post-test knowledge scores
remained significant (P = .004). The variables which
significantly affected knowledge gain were gender (maleswere
more likely to have a higher knowledge gain than females, P =
.015), age (people over 45 were lesslikely to have aknowledge
gain, P = .02), stage of change (subjectsin contemplation were
more likely to have higher knowledge gain, P = .03), and the
number of facilitating factors to quit smoking (patients with
more facilitators were more likely to study more successfully,
P = .002). Patient education level, computer experience, and
Internet use did not affect the results of computer-assisted
education.

Acceptance of the program interface according to the Attitudinal
Survey is presented in Table 5. The program was very well

http://www.jmir.org/2008/5/e33/

accepted by the overall participants. One patient did not
completetheattitudinal survey and another patient missed filling
in questions #9 and #18. Therefore, percentages for questions
#9 and #18 are calculated based on 33 participants and the rest
are calculated based on 34 participants. For 78.8% (26) of
patients, using the computer was not complicated at al. Most
of the patients (32 persons, 94.0%) rated the program as good
or excellent. The majority of patients had little or no problem
understanding the presented information, but 27.3% (9 patients)
encountered very significant amounts of unknown words. About
18% (6) of patients claimed that they encountered information
which was difficult to understand, and 11.8% (4) frequently
found it confusing (Table 5).

Patients feedback about their learning experience was
ascertained using semi-structured qualitative interviews. Except
for ashort training session (~ 10 minutes) provided by aresearch
assistant, 28 (82.4%) participants did not need any help during
the educational session. One participant did not complete the
qualitativeinterview; therefore percentages are cal cul ated based
on 34 participants. Only 7 (20.6%) patientsfelt tired at the end
of the educational session, and 5 (14.7%) believed the
educational session was too long. Regarding ways to improve
the program, 7 (20.6%) patients thought they would prefer to
listen to the educational messages; 18 (52.9%) thought they
would like to both read and listen to the information; and 27
(79.4%) thought that including more video clips would make
the program better. For 31 (91.2%) patientsit was amenable to
answer a multiple choice question after each educational
message; 26 (76.5%) were compliant with the conditional
self-quiz design of the educational session (ie, patients had to
demonstrate sufficient knowledge of a module before being
allowed to move to the next one); and 24 (70.6%) patients felt
“it was ok to repeat thewhole section again.” Finally, morethan
half of the patients (20, or 58.8%) preferred using a computer
program to learn about smoking over more traditional types of
education, such as brochures, videotapes, healthcare providers,
and browsing the Internet.
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Table5. Patient satisfaction and attitudes toward different aspects of their educational experience according to the attitudinal survey

# Question Opti onf (%)
Total 1 2 3 4
N

1 How complicated was it to use the computer? 34 11.8 59 29 794
2 Did you have any difficulty in moving from one screen to another? 35 91.3 29 29 29
3 How difficult wasit to use the keyboard/mouse? 35 29 59 29 883
4 Did you have any difficultiesin reading text from the computer screen? 35 91.2 59 00 29
5 Was the size of the text presented on the screen sufficient? 35 85.3 59 29 59
6 Did you like the colors used on the computer screen? 35 85.3 88 59 00
7 Did you like the audiovisual content provided by the computer? 35 91.2 59 00 29
8 Did you get all the necessary information about using the computer during initial practice session? 34 91.2 59 00 29
9 Did you come across any unknown words which were not explained by the computer? 33 27.3 6.1 121 545
10 How difficult were the sentences used in the educational materials? 34 5.9 59 88 794
11 How much new information did you get using the computer? 35 67.7 235 59 29
12 Didyou get any feedback from computer about your learning progress? 35 67.6 147 118 59
13 How frequently did you find the information confusing? 35 11.8 176 147 559
14  How frequently did you find educational contents difficult to understand? 35 17.6 88 265 471
15 Didyou have to wait for new information to come up on the screen? 35 11.8 58 11.8 70.6
16  Would you like to use this educational program in the future? 35 1000 00 00 00
17  Would you advise other patients to use this educational program? 34 91.2 88 00 00
18  Overdl how would you grade this educational program? 33 3.0 30 182 758

The followi ng options were used for the questions above (in the ascending order):
#1: Very complicated, Moderately complicated, Slightly complicated, Not complicated at all

#2, #4: Not at al, Very rarely, Frequently, All the time

#3, #10: Very difficult, Moderately difficult, Slightly difficult, Not difficult at all
#5: Fully sufficient, Sufficient aimost all the time, Sufficient some of the time, Not sufficient at all

#6, #7: Certainly yes, To alarge extent, To some extent, No

#8: All information, Almost all information, Partial information, Very limited information

#9: Very significant, Considerable, A few, None

#11: Very significant amount, Considerable, Little, Very little
#12, #15: All the time, Occasionally, Very rarely, Never

#13, #14: Very frequently, Occasionally, Very rarely, Never
#16, #17: Certainly yes, Maybe, Unlikely, No

#18: Needs serious improvement, Satisfactory, Good, Excellent

Discussion

Computer-assisted patient education utilizing the main concepts
of adult learning theories was successfully implemented in
methadone-treated smokers. The results showed statistically
significant increasesin the subject knowledge scores. Thisresult
remained statistically significant after adjusting for major
sociodemographic factors, smoking profile, and behavioral
factors. The majority of the patients were able to navigate
successfully the user interface even though most of them had
never used computers before. These results corroborate our
previous findings in which we showed that even low-income
individuals with limited education and no previous computer
skillswere ableto navigate successfully an educational computer
program after 5-15 minutes of supervised training, when specific
user interface principles were implemented [38,39,56].

http://www.jmir.org/2008/5/e33/

Former drug users on maintenance methadone treatment are
quite different from other groups of patients who need smoking
cessation interventions. They are often depressed and have other
psychiatric problems including chemical and non-chemical
dependencies. Our research team is in the process of the
development of a comprehensive computerized smoking
cessation program. Testing of the educational module of this
program was done to get feedback from patients about its
acceptability and design, and also to elicit additional information
about their smoking profiles. After only abrief training session,
the patients, most of whom were using computers for the first
time in their lives, were able to go through the educational
program. Our education intervention was successful, and the
program installed on tablet PCs was very well accepted by the
patients.

Learning theories cannot serve as a universal recipe or magic
pill to improve patient education [57]; rather they should be
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used and applied thoughtfully and selectively [13]. In designing
our educational program we used a mix of ideas derived from
different theories. Though this approach prevented us from
assessing which particular ideas mostly contributed to outcomes,
we thought that for the success of the intervention it was more
important to provide a theoretical framework incorporating a
broad spectrum of ideas and, therefore, allowing inclusion of a
more diverse population. Other studies tested applicability and
efficiency of some specific theories to patient education, such
as the problem-based approach [58]. Using a combination of
approaches can potentially be more effective when target users
are represented by diverse clientele in various settings where
education isimplemented [59-61].

When constructing the program to install on tablet PCswe also
took into account the low educational level of the patients in
methadone outpatient clinics. Such design details as using
self-explanatory error-proof navigation, large fonts, and audio
support substantially improved the usability of the program and
were highly valued by the patients.

Patients in our sample lacked basic knowledge about hazards
of smoking and smoking cessation, and underestimated the
negative health effects of smoking. Only 6 participants
recollected such long-term consequences of smoking tobacco
aslung cancer, and only 1 patient wasworried by the possibility
of heart problems caused by smoking. This supportsthe previous
data[62] that former drug abusersfregquently underestimate the
risks of smoking. The odor of smoke was the most frequently
reported negative side effect of being asmoker. Only 4 (11.4%)
patients thought that getting help from others or taking some
kind of medication could aid in coping with smoking urges.

Our data agree with Nahvi et al [6] that methadone users are
interested in smoking cessation. In that study, nearly half of the
smokers were in the contempl ation stage, and about 20% were
in the preparation stage, corroborating our results. Theseresults
are very interesting, when one considers that these people are
already struggling with at least one kind of addiction, have
numerous psychiatric comorbidities, are subjected to a lot of
stress in their lives, and are frequently unemployed. Our data
helps with understanding why it can be so difficult for these
patients to decide to quit. Depression and nervousness are seen
asmajor conseguences of quitting, while at the sametimethese
feelings are triggers for the desire to smoke.

In this study the main outcome was knowledge gain in hazards
of smoking. We did not expect after only a single brief
intervention to motivate patients to decide to quit smoking. We
see the computer-assisted hazards of smoking education as a
component of a comprehensive smoking cessation program,
including computerized and/or in-person counseling. Tailoring
computer-mediated smoking cessation counseling to a certain
stage of change, gender, cultural background, and smoking
profile can facilitate smoking cessation.

The content of our educational curriculum was simplified by
adjusting the readability of the content to the fifth-grade level.
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Despite this, according to the attitudinal survey, reading
comprehension was one of the mgjor problem areasin this pilot
study. Readability and accessibility can be anissuefor avariety
of consumer health applications, and there are well established
approaches on how to measure and avoid this problem [63,64].
Wethink that thisgroup of patients requires additional measures
to facilitate learning (eg, audiovisual aids and significantly
simplified grammar). Most of the patients were not used to
studying and had no previous computer experience. Despite
that, most of them were not tired at the end of the educational
session. Our initial concerns that the ‘exam-like’ format of the
program may not be the best fit for this group of patients were
not supported by our findings. An absolute majority of the
patients accepted multiple-choice questions and quizzes very
well. When asked, patients preferred computer-assisted
education to other conventional means of education.

Different computer-mediated smoking cessation approaches
have been shown to be successful. These include
computer-generated individualy tailored letters [65] and
i nternet-based smoking cessation programs[66-69]. Educational
computer programs about the hazards of smoking can be used
separately or as a part of smoking cessation computer
intervention in outpatient drug treatment facilities. The same
model can be applied to other types of health behaviors, such
as healthy nutrition, al cohol drinking, condom use, and physical
activity, all of which also constitute significant problems for
former drug users [70,71]. Internet-enabled, touch-screen
computers could be easily utilized for a widespread
dissemination of computer-assisted heath education in
methadone clinics.

When analyzing which factorsinfluence knowledge gainin the
sample, wefound that age, gender, stage of change, and number
of facilitators (potentially beneficial consequences of quitting
smoking for patients) influenced it. Neither computer/Internet
experience nor thelevel of education was significant for patient
ability to learn. We may conclude that the program was simple
and effective enough for the patients independent of their
education and computer skills, but patients who perceived
smoking cessation more positively demonstrated a higher a
knowledge gain. Our results supported the notion that adult
learning theories could provide an effective framework for
successful computer-mediated education in a group as
challenging as methadone-treated smokers.

Conclusions

Computer-assisted education using tablet PCs was a feasible,
well-accepted, and effective means of providing hazards of
smoking education among methadone-treated smokers.
Simplifying the content of the educational curriculum, utilizing
the main concepts of adult learning theories, and using a
self-explanatory multimedia user interface can make
computer-assisted education more effective in this group of
patients.

JMed Internet Res 2008 | vol. 10 |iss. 5| €33 | p. 12
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Finkelstein et al

Acknowledgments
We would like to thank Jingyi Li, MD, MS and Paul Stozhkov, MA for assistance with the preparation of this manuscript.

Theresults of this study were reported at the following conferences:

Lapshin O, Finkelstein J. Promoting Smoking Cessation among Methadone Users. The 6" Annual Conference on Urban Health.
Oct 31-Nov 2", 2007. Baltimore, MD. Program and Book of Abstracts, p. 87.

Finkelstein J, Brown S, SharmaK, Lapshin O. Using Tablet PCsfor Smoking Hazards Education in a Methadone Clinic. ISPOR
11th Annual International Meeting, May 10-24, 2006, Philadelphia, PA. Value in Health 2006;9(3):A 1.

Conflictsof Interest
None declared.

References

1. HserYl, McCarthy WJ, Anglin MD. Tobacco use asadistal predictor of mortality among long-term narcotics addicts. Prev
Med 1994 Jan;23(1):61-69. [Medline: 8016035] [doi: 10.1006/pmed.1994.1009]

2. Richter KB, Hamilton AK, Hall S, Catley D, Cox LS, Grobe J. Patterns of smoking and methadone dose in drug treatment
patients. Exp Clin Psychopharmacol 2007 Apr;15(2):144-153. [Medline: 17469938] [doi: 10.1037/1064-1297.15.2.144]

3.  Richter KB, Choi WS, McCool RM, Harris KJ, Ahluwalia JS. Smoking cessation servicesin U.S. methadone maintenance
facilities. Psychiatr Serv 2004 Nov;55(11):1258-1264 [FREE Full text] [Medline: 15534014] [doi:
10.1176/appi.ps.55.11.1258]

4.  Stein MD, Anderson BJ, Niaura R. Smoking cessation patternsin methadone-maintained smokers. Nicotine Tob Res 2007
Mar;9(3):421-428. [Medline: 17365774] [doi: 10.1080/14622200701188885]

5. Richter KP. Good and bad times for treating cigarette smoking in drug treatment. J Psychoactive Drugs 2006
Sep;38(3):311-315. [Medline: 17165374]

6. Nahvi S Richter K, Li X, Modali L, Arnsten J. Cigarette smoking and interest in quitting in methadone mai ntenance patients.
Addict Behav 2006 Nov;31(11):2127-2134. [Medline: 16473476] [doi: 10.1016/j.addbeh.2006.01.006]

7. Shockley J. Health education for the twenty-first century. Med Inform (Lond) 1984;9(3-4):313. [Medline: 6503470]

8.  Lenert L, Mufioz RF, Perez JE, Bansod A. Automated e-mail messaging as atool for improving quit rates in an internet
smoking cessation intervention. JAm Med Inform Assoc 2004;11(4):235-240 [FREE Full text] [Medline: 15064291] [doi:
10.1197/jamia.M1464]

9. ChenHH, Yeh ML, Chao YH. Comparing effects of auricular acupressure with and without an internet-assisted program
on smoking cessation and self-efficacy of adolescents. J Altern Complement Med 2006 Mar;12(2):147-152. [Medline;
16566674] [doi: 10.1089/acm.2006.12.147]

10. McDanie AM, Benson PL, Roesener GH, Martindale J. An integrated computer-based system to support nicotine dependence
treatment in primary care. Nicotine Tob Res 2005 Apr;7 Suppl 1:S57-S66. [Medline: 16036271] [doi:
10.1080/14622200500078139]

11. Strecher VJ, Shiffman S, West R. Randomized controlled trial of aweb-based computer-tailored smoking cessation program
as a supplement to nicotine patch therapy. Addiction 2005 May;100(5):682-688. [Medline: 15847626] [doi:
10.1111/j.1360-0443.2005.01093.X]

12.  Cunningham JA, Selby PL, Kypri K, Humphreys KN. Accessto the Internet among drinkers, smokersandillicit drug users:
isit abarrier to the provision of interventions on the World Wide Web? Med Inform Internet Med 2006 Mar;31(1):53-58.
[Medline: 16754367] [doi: 10.1080/14639230600562816]

13. Stoop AP, van't Riet A, Berg M. Using information technology for patient education: realizing surplus value? Patient Educ
Couns 2004 Aug;54(2):187-195. [Medline: 15288913] [doi: 10.1016/S0738-3991(03)00211-8]

14. Finkelstein J, Lapshin O. Reducing depression stigmausing aweb-based program. Int IMed Inform 2007 Oct; 76(10):726-734.
[Medline: 16996299] [doi: 10.1016/j.ijmedinf.2006.07.004]

15. Anderson J. Language, Memory and Thought. Hillsdale, NJ: Erlbaum Associates; 1976.

16. Clark M, Paivio A. Dual coding theory and education. Educational Psychology Review 1991;3(3):149-170. [doi:
10.1007/BF01320076]

17. Thorndike E. The Fundamentals of Learning. New York, NY: Teachers College Press; 1932.

18. Guthrie ER. The Psychology of Learning. New York, NY: Harper; 1935.

19. Hull C. Principles of Behavior. New York, NY: Appleton-Century-Crofts; 1943.

20. Rogers CR, Freiberg HJ. Freedom to Learn. 3rd edition. Columbus, OH: Merrill/Macmillan; 1994.

21. CrossKP Adults as Learners. San Francisco, CA: Jossey-Bass; 1981.

22. GagneR. Instructional Technology Foundations. Hillsdale, NJ: Lawrence Erlbaum Assoc; 1987.

23. Tolman EC. Cognitive maps in rats and men. Psychological Review 1948;55(4):189-208. [doi: 10.1037/h0061626]

24. Bruner J. The Culture of Education. Cambridge, MA: Harvard University Press; 1996.

http://www.jmir.org/2008/5/e33/ JMed Internet Res 2008 | vol. 10 | iss. 5| €33 | p. 13
(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8016035&dopt=Abstract
http://dx.doi.org/10.1006/pmed.1994.1009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17469938&dopt=Abstract
http://dx.doi.org/10.1037/1064-1297.15.2.144
http://ps.psychiatryonline.org/cgi/pmidlookup?view=long&pmid=15534014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15534014&dopt=Abstract
http://dx.doi.org/10.1176/appi.ps.55.11.1258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17365774&dopt=Abstract
http://dx.doi.org/10.1080/14622200701188885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17165374&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16473476&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2006.01.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6503470&dopt=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=15064291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15064291&dopt=Abstract
http://dx.doi.org/10.1197/jamia.M1464
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16566674&dopt=Abstract
http://dx.doi.org/10.1089/acm.2006.12.147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16036271&dopt=Abstract
http://dx.doi.org/10.1080/14622200500078139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15847626&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2005.01093.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16754367&dopt=Abstract
http://dx.doi.org/10.1080/14639230600562816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15288913&dopt=Abstract
http://dx.doi.org/10.1016/S0738-3991(03)00211-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16996299&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2006.07.004
http://dx.doi.org/10.1007/BF01320076
http://dx.doi.org/10.1037/h0061626
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Finkelstein et al

25. Newsell A. Unified Theories of Cognition. Cambridge, MA: Harvard University Press; 1990.

26. Miller GA, Galanter E, Pribram KH. Plans and the Structure of Behavior. New York, NY: Holt, Rinehart & Winston; 1960.

27. Spiro RJ, Feltovich PJ, Jacobson MJ, Coulson RL. Cognitive flexibility, constructivism and hypertext: Random access
instruction for advanced knowledge acquisition in ill-structured domains. In: Duffy T, Jonassen D, editors. Constructivism
and the Technology of Instruction. Hillsdale, NJ: Erlbaum; 1992.

28. Anderson J. Rules of the Mind. Hillsdale, NJ: Erlbaum; 1993.

29. SpiroRJ, Coulson RL, Feltovich PJ, Anderson D. Cognitive flexibility theory: Advanced knowledge acquisitionin
ill-structured domains. In: Patel V, editor. Proceedings of the 10th Annual Conference of the Cognitive Science Society.
Hillsdale, NJ: Erlbaum; 1988.

30. Ausubel D, Novak J, Hanesian H. Educational Psychology: A Cognitive View. 2nd edition. New York, NY: Holt, Rinehart
& Winston; 1978.

31. SpiroRJ, Jehng J. Cognitive flexibility and hypertext: Theory and technology for the non-linear and multidimensional
traversal of complex subject matter. In: Nix D, Spiro R, editors. Cognition, Education, and Multimedia. Hillsdale, NJ:
Erlbaum; 1990.

32. Grace GD, Christensen RC. Literacy and mental health care. Psychiatr Serv 1998 Jan;49(1):7 [FREE Full text] [Medline:
9444674)]

33. Yeung AS, Jin P, Sweller J. Cognitive Load and Learner Expertise: Split-Attention and Redundancy Effects in Reading
with Explanatory Notes. Contemp Educ Psychol 1998 Jan;23(1):1-21. [Medline: 9514686] [doi: 10.1006/ceps.1997.0951]

34. Hull C. Principles of Behavior. New York, NY: Appleton-Century-Crofts; 1943.

35. Skinner BF. The science of learning and the art of teaching. Harvard Educational Review 1954;24:86-97.

36. Sternberg RJ. Intelligence, Information Processing, and Analogical Reasoning. Hillsdale, NJ: Erlbaum; 1977.

37. Lapshin O, Wasserman E, Finkelstein J. Computer intervention to decrease level of psychiatric stigmaamong medical
students. AMIA Annu Symp Proc 2006:998 [FREE Full text] [Medline: 17238617]

38. Finkelstein J, Feldman J, Safi C, Mitchell P, Khare R. The feasibility and patient acceptance of computer-assisted asthma
education in Emergency Department setting. Proceedings of the 2003 Annual Meeting of the Society for Academic
Emergency Medicine. Academic Emergency Medicine 2003;10(5):505. [doi: 10.1197/aemj.10.5.505]

39. CastroH, Hise M, Finkelstein J. A comparison of two models of web-based education in older adults. AMIA Annu Symp
Proc 2005:914 [FREE Full text] [Medline: 16779201]

40. Shneiderman B. Designing the User Interface: Strategies for Effective Human-Computer Interaction. Reading, MA:
Addison-Wesley, 1998 .

41. Behi R, Nolan M. Quasi-experimental research designs. Br JNurs 1996 Sep 26;5(17):1079-1081. [Medline: 8918770]

42. Harris AD, McGregor JC, Perencevich EN, Furuno JP, Zhu J, Peterson DE, et al. The use and interpretation of
quasi-experimental studiesin medical informatics. JAm Med Inform Assoc 2006;13(1):16-23 [FREE Full text] [Medline:
16221933] [doi: 10.1197/jamia.M 1749]

43. ; US Department of Health and Human Services. The Health Benefits of Smoking Cessation: A Report of the Surgeon
General. Rockville, Md: US Department of Health and Human Services, Public Health Service, Centersfor Disease Control,
Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and Health. URL: http://profiles.
nim.nih.gov/NN/B/B/F/B/ [accessed 2008 Apr 22] [WebCite Cache ID 5XHE3eJZt]

44. ; Treating Tobacco Use and Dependence. Clinical Practice Guideline. Rockville, MD: U.S. Department of Health and
Human Services. Public Health Service. URL : http://www.surgeongeneral .gov/tobacco/treating_tobacco use.pdf [accessed
2008 Apr 22] [WebCite Cache ID 5XHEFadOE]

45. DiClemente CC, Prochaska JO, Fairhurst SK, Velicer WF, Velasgquez MM, Rossi JS. The process of smoking cessation:
an analysis of precontemplation, contemplation, and preparation stages of change. J Consult Clin Psychol 1991
Apr;59(2):295-304. [Medline: 2030191] [doi: 10.1037/0022-006X.59.2.295]

46. Velicer WF, Fava JL, Prochaska JO, Abrams DB, Emmons KM, Pierce JP. Distribution of smokers by stage in three
representative samples. Prev Med 1995 Jul;24(4):401-411. [Medline: 7479632] [doi: 10.1006/pmed.1995.1065]

47. Prochaska JO, DiClemente CC, Norcross JC. In search of how people change. Applicationsto addictive behaviors. Am
Psychol 1992 Sep;47(9):1102-1114. [Medline: 1329589] [doi: 10.1037/0003-066X.47.9.1102]

48. Prochaska JO, Velicer WF, DiClemente CC, Fava J. Measuring processes of change: applications to the cessation of
smoking. J Consult Clin Psychol 1988 Aug;56(4):520-528. [Medline: 3198809] [doi: 10.1037/0022-006X.56.4.520]

49. Donovan RJ, Jones S, Holman CD, Corti B. Assessing the reliability of a stage of change scale. Health Educ Res 1998
Jun;13(2):285-291 [FREE Full text] [Medline: 10181026] [doi: 10.1093/her/13.2.285]

50. Etter JF, Bergman MM, Humair JP, Perneger TV. Development and validation of a scale measuring self-efficacy of current
and former smokers. Addiction 2000 Jun;95(6):901-913. [Medline: 10946439] [doi: 10.1046/j.1360-0443.2000.9569017.X]

51. JanislL, Mann L. Decision Making: A Psychological Analysisof Conflict, Choice and Commitment. New York, NY: Free
Press, 1977.

52.  Sun X, Prochaska JO, Velicer WF, Laforge RG. Transtheoretical principles and processes for quitting smoking: a24-month
comparison of arepresentative sample of quitters, relapsers, and non-quitters. Addict Behav 2007 Dec;32(12):2707-2726.
[Medline: 17499935] [doi: 10.1016/j.addbeh.2007.04.005]

http://www.jmir.org/2008/5/e33/ JMed Internet Res 2008 | vol. 10 | iss. 5| €33 | p. 14

(page number not for citation purposes)


http://ps.psychiatryonline.org/cgi/pmidlookup?view=long&pmid=9444674
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9444674&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9514686&dopt=Abstract
http://dx.doi.org/10.1006/ceps.1997.0951
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=17238617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17238617&dopt=Abstract
http://dx.doi.org/10.1197/aemj.10.5.505
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=16779201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16779201&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8918770&dopt=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=16221933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16221933&dopt=Abstract
http://dx.doi.org/10.1197/jamia.M1749
http://profiles.nlm.nih.gov/NN/B/B/F/B/
http://profiles.nlm.nih.gov/NN/B/B/F/B/
http://www.webcitation.org/

                                                5XHE3eJZt
http://www.surgeongeneral.gov/tobacco/treating_tobacco_use.pdf
http://www.webcitation.org/

                                                5XHEFad0E
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2030191&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.59.2.295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7479632&dopt=Abstract
http://dx.doi.org/10.1006/pmed.1995.1065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1329589&dopt=Abstract
http://dx.doi.org/10.1037/0003-066X.47.9.1102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3198809&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.56.4.520
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=10181026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10181026&dopt=Abstract
http://dx.doi.org/10.1093/her/13.2.285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10946439&dopt=Abstract
http://dx.doi.org/10.1046/j.1360-0443.2000.9569017.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17499935&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2007.04.005
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Finkelstein et al

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

Finkelstein J, Lapshin O, Wasserman E. Randomized study of different anti-stigma media. Patient Educ Couns 2008
May;71(2):204-214. [Medline: 18289823] [doi: 10.1016/j.pec.2008.01.002]

CrossRK, Finkelstein J. Feasibility and acceptance of ahome telemanagement system in patients with inflammatory bowel
disease: a6-month pilot study. Dig Dis Sci 2007 Feb;52(2):357-364. [Medline: 17211702] [doi: 10.1007/s10620-006-9523-4]
Farzanfar R, Finkelstein J, Friedman RH. Testing the usability of two automated home-based pati ent-management systems.
JMed Syst 2004 Apr;28(2):143-153. [Medline: 15195845] [doi: 10.1023/B:JOM S.0000023297.50379.3c]

Finkelstein J, Cabrera MR, Hripcsak G. Internet-based home asthma telemonitoring: can patients handle the technology?
Chest 2000 Jan;117(1):148-155 [FREE Full text] [Medline: 10631213] [doi: 10.1378/chest.117.1.148]

Luker K, Caress AL . Rethinking patient education. JAdv Nurs 1989 Sep;14(9):711-718. [Medline: 2674244)] [doi:
10.1111/j.1365-2648.1989.tb01635.X]

Smith S, Mitchell C, Bowler S. Patient-centered education: applying learner-centered concepts to asthma education. J
Asthma 2007 Dec;44(10):799-804. [Medline: 18097853] [doi: 10.1080/02770900701645256]

Wiljer D, Catton P. Multimedia formats for patient education and health communication: does user preference matter? J
Med Internet Res 2003 Aug 29;5(3):e19 [FREE Full text] [Medline: 14517110] [doi: 10.2196/jmir.5.3.€19]

Diefenbach MA, Butz BP. A multimedia interactive education system for prostate cancer patients: development and
preliminary evaluation. JMed Internet Res 2004 Jan 21;6(1):e3 [FREE Full text] [Medline: 15111269] [doi:
10.2196/jmir.6.1.€3]

Evers KE, Cummins CO, Prochaska JO, Prochaska JM. Online health behavior and disease management programs: are we
ready for them? Are they ready for us? JMed Internet Res 2005 Jul 1;7(3):€27 [FREE Full text] [Medline: 15998618] [doi:
10.2196/jmir.7.3.627]

Hayaki J, Anderson BJ, Stein MD. Perceptions of health risk susceptibility in methadone maintained smokers. J Addict
Dis 2005;24(1):73-84. [Medline: 15774412]

Thomson M D, Hoffman-Goetz L. Readability and cultural sensitivity of web-based patient decision aidsfor cancer screening
and treatment: a systematic review. Med Inform Internet Med 2007 Dec;32(4):263-286. [Medline: 18072004]
Marschollek M, Mix S, Wolf KH, Effertz B, Haux R, Steinhagen-Thiessen E. |CT-based health information services for
elderly people: past experiences, current trends, and future strategies. Med Inform Internet Med 2007 Dec;32(4):251-261.
[Medline: 18072003]

Meyer C, Ulbricht S, Baumeister SE, Schumann A, Riige J, Bischof G, et al. Proactive interventions for smoking cessation
in general medical practice: a quasi-randomized controlled trial to examine the efficacy of computer-tailored letters and
physician-delivered brief advice. Addiction 2008 Feb;103(2):294-304 [FREE Full text] [Medline: 17995993] [doi:
10.1111/j.1360-0443.2007.02031.X]

Etter JF. Comparing the efficacy of two Internet-based, computer-tailored smoking cessation programs: arandomized trial.
JMed Internet Res 2005;7(1):e2 [FREE Full text] [Medline: 15829474] [doi: 10.2196/jmir.7.1.€2]

McClure JB, Greene SM, Wiese C, Johnson KE, Alexander G, Strecher V. Interest in an online smoking cessation program
and effective recruitment strategies: resultsfrom Project Quit. JMed Internet Res 2006;8(3):e14 [FREE Full text] [Medline:
16954124] [doi: 10.2196/jmir.8.3.€14]

Norman C. CATCH-IT report: evaluation of an Internet-based smoking cessation program: lessons learned from a pilot
study. JMed Internet Res 2004 Dec 31;6(4):e47; discussion e48 [FREE Full text] [Medline: 15631971] [doi:
10.2196/jmir.6.4.e47]

Cobb NK, Graham AL. Characterizing Internet searchers of smoking cessation information. JMed Internet Res 2006;8(3):e17
[FREE Full text] [Medline: 17032633] [doi: 10.2196/jmir.8.3.€17]

Maremmani |, Pani PP, Mellini A, Pacini M, Marini G, Lovrecic M, et al. Alcohol and cocaine use and abuse among opioid
addicts engaged in a methadone maintenance treatment program. J Addict Dis 2007;26(1):61-70. [Medline: 17439869]
[doi: 10.1300/J069v26n01_08]

Kolarzyk E, Pach D, Wojtowicz B, Szpanowska-Wohn A, Szurkowska M. Nutritional status of the opiate dependent persons
after 4 years of methadone maintenance treatment. Przegl Lek 2005;62(6):373-377. [Medline: 16225072]

Abbreviations

ACT-R Theory: Adaptive Control of Thought—Rational Theory
ANOVA: analysis of variance

CO-ED: computer-assisted education

HSKS: hazards of smoking knowledge survey

SEQ-12: smoking self-efficacy questionnaire

hittp:/Awww.j mir.org/2008/5/e33/ JMed Internet Res 2008 | vol. 10 | iss. 5 | €33 | p. 15

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18289823&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2008.01.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17211702&dopt=Abstract
http://dx.doi.org/10.1007/s10620-006-9523-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15195845&dopt=Abstract
http://dx.doi.org/10.1023/B:JOMS.0000023297.50379.3c
http://www.chestjournal.org/cgi/pmidlookup?view=long&pmid=10631213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10631213&dopt=Abstract
http://dx.doi.org/10.1378/chest.117.1.148
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2674244&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2648.1989.tb01635.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18097853&dopt=Abstract
http://dx.doi.org/10.1080/02770900701645256
http://www.jmir.org/2003/3/e19/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14517110&dopt=Abstract
http://dx.doi.org/10.2196/jmir.5.3.e19
http://www.jmir.org/2004/1/e3/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15111269&dopt=Abstract
http://dx.doi.org/10.2196/jmir.6.1.e3
http://www.jmir.org/2005/3/e27/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15998618&dopt=Abstract
http://dx.doi.org/10.2196/jmir.7.3.e27
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15774412&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18072004&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18072003&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2007.02031.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17995993&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2007.02031.x
http://www.jmir.org/2005/1/e2/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15829474&dopt=Abstract
http://dx.doi.org/10.2196/jmir.7.1.e2
http://www.jmir.org/2006/3/e14/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16954124&dopt=Abstract
http://dx.doi.org/10.2196/jmir.8.3.e14
http://www.jmir.org/2004/4/e47/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15631971&dopt=Abstract
http://dx.doi.org/10.2196/jmir.6.4.e47
http://www.jmir.org/2006/3/e17/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17032633&dopt=Abstract
http://dx.doi.org/10.2196/jmir.8.3.e17
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17439869&dopt=Abstract
http://dx.doi.org/10.1300/J069v26n01_08
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16225072&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Finkelstein et al

Edited by G Eysenbach; submitted 25.04.08; peer-reviewed by R Whittaker; comments to author 16.05.08; revised version received
27.09.08; accepted 29.09.08; published 03.11.08

Please cite as.

Finkelstein J, Lapshin O, Cha E

Feasibility of Promoting Smoking Cessation Among Methadone Users Using Multimedia Computer-Assisted Education
J Med Internet Res 2008;10(5): €33

URL: http://mww.jmir.org/2008/5/€33/

doi: 10.2196/jmir.1089
PMID: 18984556

© Joseph Finkelstein, Oleg Lapshin, Eunme Cha. Originally published in the Journal of Medical Internet Research
(http://www.jmir.org), 03.11.2008. Thisisan open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete
bibliographicinformation, alink to the original publication on http://www.jmir.org/, aswell asthis copyright and licenseinformation
must be included.

http://www.jmir.org/2008/5/e33/ JMed Internet Res 2008 | vol. 10 | iss. 5| €33 | p. 16
(page number not for citation purposes)

RenderX


http://www.jmir.org/2008/5/e33/
http://dx.doi.org/10.2196/jmir.1089
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18984556&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

