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Abstract

Background: TheInternet hasgreat potential to provide assistance to millions of smokerswho seek help with quitting smoking.

Objective: The goals of this study were to assess the content and the quality of smoking cessation treatments most likely to be
encountered by smokers seeking treatment on the Internet and to examine differences in quality between current websites and
those reviewed in 2004.

Methods: Internet searches for smoking cessation were designed to mimic the search patterns of most Internet users. PhD-level
specidistsin tobacco cessation treatments used standardized proceduresto review the content of each website, assess the degree
to which each site covered key components of evidence-based treatment as described in US nationa guidelines, determine the
accuracy of information presented, and evaluate the use of website interactivity. Results of the current study were compared to
results obtained in a prior review.

Results: Most websites retrieved in the search met exclusion criteria and were not included in the final analyses in both the
current (74%, 65/88) and the prior study (77%, 156/202). In both studies, the majority of websites were excluded because they
sold cessation-related products but did not provide treatment recommended by the Public Health Service guidelines. Of the 23
websitesincluded in the current study, 26% (n = 6) provided only minimal coverage (brief mention) of key components of tobacco
treatment. However, compared to the earlier study, websites included in the present study scored significantly higher in quality
ratingsin four areas: providing adviceto quit (P = .05), practical counseling (P = .02), and enhancing motivation to quit smoking
through personal relevance (P = .05) and risks (P < .001). Most Web-assisted tobacco intervention (WATI) sites (69%, 16/23)
contained no inaccurate information. When observed, inaccuracies primarily occurred in content related to pharmacotherapy.
The percentage of sites offering at |east one interactive feature increased from 39% (18/46) in 2004 to 56% (13/23) in the present
study. Despite thisimprovement, there was a notable underutilization of the interactive capabilities of the Internet to personalize
treatment, to connect users with avirtual support system, and to provide follow-up treatment contacts.

Conclusions:  While the quality of treatment offered in WATIs has improved since our previous review in 2004, there is
substantial room for further improvement to ensure that smokers are offered high-quality, evidence-based treatments. It is not
clear what degree of informational detail and interactivity is optimal for Web-based smoking cessation treatments. Additional
research is needed to understand how to maximize the interactive capabilities of the Internet to produce and sustain popul ation-based
health behavior change.

(J Med Internet Res 2008;10(5):€39) doi: 10.2196/jmir.989
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Methods

The most recent national data show that 20.9% of US adultsare
current smokers [1]. Although this is down dlightly from the
2001 prevalence of 22%, thisrate of declineis not sufficient to
meet national health objectivesfor 2010 [2]. This slow decline,
however, should not be interpreted as a lack of interest among
smokers in stopping smoking; over 42% of smokers try to quit
smoking each year [1]. To impact the population prevalence of
smoking, itiscritical that smokers be provided with the highest
quality, accessible, evidence-based cessation interventions.

The Internet is a widely accessible delivery channel that has
great potential to reach millions of smokerswith evidence-based
treatments. Increasingly, smokers are using the Internet for
cessation assistance; recent reports estimate that, annually, over
10 million Americans search the Internet for information and
support to quit smoking [3,4]. The Internet is an appealing
resource for many smokers who are trying to quit because of
its 24/7 “around-the-clock” availability, ease of access, and
potential availability of support and encouragement from
professional counselors and/or peers.

In response to this demand, there are now hundreds of smoking
cessation websites. Several earlier reviews have found that most
siteswere of mediocre quality [5-7] and that the highest quality
websites attract few visitors[7]. In our earlier review, published
in 2004, we found that the majority (> 77%) of websites likely
to be encountered by smokers searching the Internet did not
provide directed guidance or assistance in quitting. We also
found that more than 80% of the sitesthat did provide treatment
did not cover one or more of the key components of cessation
treatment as recommended by national guidelines [8]. Since
our original review, a growing number of randomized trials
have been conducted or are currently underway to examine the
efficacy of severa government, for-profit, and academic
cessation websites [9-16]. There has also been increased
attention to the development and dissemination of quality
standardsfor health-related websites[17,18]. However, the vast
majority of cessation sites remain untested with regard to both

efficacy and quality [5-7].

Based on these devel opments, we wereinterested in determining
whether the landscape of smoking cessation websites had
changed since our previousreview. Our goalsin thisstudy were
(2) to assessthe content and the quality of Web-assisted tobacco
interventions (WATIs) most likely to be encountered by smokers
and (2) to determine the extent to which WATIs have changed
since our earlier review [5]. Specifically, we were interested in
examining whether sites had become more sophisticated in
using theinteractive capabilities of the Internet and whether the
content provided by current WATIs was more consistent with
national cessation treatment guidelines [8].

http://www.jmir.org/2008/5/e39/

Sear ches

Thefirst step was to locate WATI websites. Our approach was
designed to mimic the search patterns of most Internet users.
Several reports have shown that the majority of Internet users
tend to use only one search engine and stop at the first page of
search returns [19,20]. The most commonly used Web search
engines (with number of annual unique visits in parentheses)
are Google (89.9 million), Yahoo! (68 million), MSN (49.7
million), Ask Jeeves (43.7 million), and AOL (36.1 million)
[20,21]. Therefore, we restricted our review of WATI websites
to those that appeared on the first page of a cessation-related
search engine query using one of these five search engines. This
approach differed from our earlier review, which used a
comprehensive search pattern comprising the first 10 pages of
search returns obtained using multiple meta-search engines.

Standardized Internet searches were conducted by entering
“smoking,” “smoking cessation,” “quit smoking,” and “stop
smoking” as the Boolean text string into each of the selected
search engines. We compiled a list of al websites retrieved
within the first page of search results for each search engine
into a list of potential WAT]I sites for review. Redundant sites
returned by more than one search were eliminated from thelist,
resulting in a final list of 88 unique websites. Using a
standardized form, trained coders reviewed the content of each
website to determine whether it should be included in this
review. Codersreviewed the website's home page and first level
and second level content pages. If relevant content was not
detected within these three levels of exploration, the site was
excluded from our review. Websites that did not provide direct
tobacco treatment servicesviathe Internet were excluded from
analysis. For the purposes of this study, “treatment” was
operationally defined as the provision of organized, directive
information and support services relevant to the process of
quitting smoking. Websites were excluded from analysisif they
met one or more of thefollowing criteria: (1) product salesonly
(no treatment components as recommended by the Public Hedlth
Service [PHS] guidelines were available on the website itself),
(2) libraries (sites that contained articles about smoking,
smoking cessation, tobacco policy, advocacy, addiction, or other
related topics, but which provided no clear organization or
guidance for the smoker who wished to quit), (3) links (sites
that only contained links to other sites, including website links
and references to hotline phone numbers and bookstores [eg,
Amazon.com]), (4) clinics and practitioners advertising
face-to-face services, (5) advocacy and political action sites,
(6) professional education and information sites designed for
health care providers, (7) dead or abandoned websites (eg, a
return of “404 filenot found” or similar), and/or (8) site content
was not smoking-related. The 23 websites reviewed in the
current study and the websites reviewed in the 2004 study are
presented in Table 1. Asis evident from the table, of the 46
sites reviewed in 2004 and the 23 sites included in the present
review, 9 were reviewed at both time points.
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Table 1. Websites reviewed
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2004

2007

1. QuitNet.com?
2. SurgeonGeneral .gov/tobacco

3. Quitsmoking.about.com

4. TryToStop.org

5. Cancer.org/tobacco

6. LungUSA.org?

7. CDC.gov/tobacco

8. http://equinox.unr.edu/ homepage/shubinsk
9. Quit.org.au

10. stop-tabac.ch?
11. Cancer.caltobacco®

12. ashline.org®
13. QuitSmokingSupport.com
14. MindFocus.com

15. QuitSmokingUK.com

16. Nicotine-Anonymous.org

17. QuitSmokingln7Days.com

18. Habitrol.com

19. DrKoop.com

20. QuitSmoking.com

21. nicorette.com

22. Zyban.com

23. LifeSign.com

24. Smokehelp.org

25. TobaccoFree.com

26. HeliosHealth.com/quit_smoking

27. 123-quit-smoking.com

28. Smokestoppers.com

29. LifeClinic.com/focus/smoking

30. Quitdlife.com/html

31. QuitSmokingHelper.com

32. HeartScreen.com/smoking_info.html
33. SmokingHealthLine.com

34. QuitCommit.com

35. QuitSmokingOnLine.com

36. QuitTobacco.org

37. UCanQuit.com

38. QuitTobacco.com

39. WellMD.com/QuitSmokingMD.htm
40. AHCPR.gov /consumer/hel psmok.htm
41. MedUMich.edu/Libr/primry/life04.htm

1. QuitNet.com?®

2. SurgeonGeneral .gov/tobacco

3. Quitsmoking.about.com?
4. TryToStop.org
5. Cancer.org/tobacco

6. LungUSA.org

7. CDC.gov/tobacco

8. http://equinox.unr.edu/ homepage/shubinsk
9. Quit.org.au

10. Smoking-cessation.org?

11. GivingUpSmoking.co.uk®

12. StopSmokingCenter.net?
13. WebMD.com

14, N/AP

15. Best-StopSmokingProducts.org
16. Quit-smoking-guide.com

17. Real Overcoming.com

18. WhyQuit.com

19. Quit-smoking-review.com

20. SmokeFree.gov

21. Quit.com

22. MostImportantGift.com

23. SmokingTown.com

http://www.jmir.org/2008/5/e39/
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2004

2007

42. Worldzone.net/health/quitsmoking
43. InfoTobacco.com

44. Hoptechno.com/book43.htm

45. SmokeFreeVirginia.org

46. MiddlesexHealth.org/health/smoking

8Five highest ranked websites for coverage of key topic areas.
bNo longer a smoking cessation website as of March 2008.

STS-C: Assessment of Content

The first assessment instrument used in this study was the
Smoking Treatment Scale - Content (STS-C). Details of the
development of the STS-C are described el sewhere[5]. In brief,
the STS-C is a 12-item checklist on which website reviewers
documented the extent to which each website covered material
related to key components of treatment as described in the US
PHS guidelines for the treatment of tobacco dependence [8].
Key components of the guidelines are codified into operationally
defined units and, where appropriate, are subdivided into
separate topic areas when the guidelines specified more than
one type of action or intervention within the relevant key
component. Theresulting 12 itemsonthe STS-C are (1-2) advise
every smoker to quit smoking (subdivided into two categories:
clear/strong and personalized), (3) assess readinessto quit, (4-5)
assist with a quit plan (subdivided into three actions related to
setting a quit date and seven topics for providing practical
counseling), (6) provide intra-treatment social support, (7)
recommend use of approved pharmacotherapy, (8) arrange
follow-up, and four areas aimed at enhancing motivation to quit
by discussing the (9) relevance of quitting smoking, (10) the
risks of continued smoking, (11) the rewards of quitting, and
(12) the potential roadblocks or barriers to quitting smoking.
Reviewers also used the STS-C to document specific examples
from each website relevant to the key components being rated.

STS-R: Rating Website Content

The second assessment instrument used was the Smoking
Treatment Scale - Rating (STS-R), which was developed to
provide numeric ratings of quality of coverage for each of the
key components of treatment documented in the STS-C.
Development of the STS-Risdescribed in detail elsewhere[5].
Each website received ratings for (1) coverage, (2) accuracy,
and (3) interactivity. Coverage ratings were used to indicate the
relative depth and breadth of the information provided in each
topic area. Ratings use a 5-point scale. If the treatment
component was not mentioned, it received arating of 1. If the
topic was mentioned very briefly, it received a 2. Key
components covered briefly but with sufficient detail to be
adequately helpful to smokers seeking to quit were given a
rating of 3. Sitesthat provided more detail and more extensive
information were given ratings of either 4 or 5 depending on
the extent of the information provided. This method is similar
to those of Berland et al [22] and was used in our prior review
[5]. The overall interrater reliability of the STS-R kappa
obtained in the previous study was .77 or greater for all items,
ranging from .77 to .93.

http://www.jmir.org/2008/5/e39/

Accuracy was rated on a 3-point scale: 3 = “totally correct,” 2
= “mostly correct,” and 1 = “significant misinformation or
potentially dangerous errors.” When no inaccurate information
was observed, the website received a 3 for that specific
component. Whereinaccurate informati on was detected, arating
of 2wasgiven if therater judged that the di screpancy was minor
and would be unlikely to have harmful effects on site users. In
cases where inaccurate information could be potentialy
dangerous to users (eg, suggesting only palliative remedies for
symptomsthat could beindicative of nicotinetoxicity), arating
of 1 wasgiven.

Reviewers adso rated (“yedno”) whether the website
incorporated a user-interactive feature for key treatment
components. Interactive features include any content-related
user input that results in feedback from the website. Examples
of interactive features include entering a target quit date that
subsequently generates aquitting calendar or follow-up contact
via email; quizzes and assessments that generate individually
tailored feedback; chat rooms, bulletin boards, or other
interactive community features; interactive recommendations
for pharmacotherapy; or the availability of an online pharmacy
where medicine could be purchased.

Procedures

All reviewers were PhD specidlists in smoking cessation
research and treatment. Reviewerswere selected for their clinical
or scientific experience, familiarity with the PHS guidelinesfor
the treatment of tobacco dependence, and current research
interests or clinical specialization in tobacco dependence
treatment. No reviewer had consulted for or had any financial
interest or involvement with any of the websites they were
assigned to review. Four additional websites (not included in
the 23 sitesin the analyses) were reviewed for training purposes.
After each training review, panel members met to discuss the
review process, compare outcomes, and resolve discrepancies.
Reviews of each site were conducted independently by two
reviewers assigned to each website. Each reviewer used the
standardized assessment instruments, which were provided with
detailed instructions. Websites were first assessed for content
using the STS-C. Results of the content review were used to
assign numerical ratings of content quality using the STS-R.

Analytic Methods

All datawere analyzed using SPSS 13.0 statistical software for
the PC (SPSSInc, Chicago, IL, USA). The unit of analysiswas
the specific URL for al assessments. Interrater reliability was
computed for al items on the STS-R. A standard measure of
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reliability was cal culated, computed asthe correlation in ratings
between reviewers assigned to the same website. Two reviews
were included in each calculation of interrater reliability. The
overal interrater reliability of the STS-R kappa was .76 or
greater for al items, ranging from .76 to .89. Frequency
distributions were calculated for each item on both assessment
instruments. To examine changes in the quality of WATIs over
time, data from the current analyses were compared to the
database used in our prior study [5]. Chi-sguare and analysis of
variance (ANOVA) testswere used to assess changesin website
quality from our earlier review to the present study.

Results

Search Results

Of the original 88 websites returned from the searches, 65 (74%)
were excluded from the review. The most common reasons for
exclusion were product sales without smoking cessation
treatment available directly on the website (66.2% of excluded
sites, 43/65), unguided library of articles (21.5%, 14/65), and
websites that only provided links to other websites (16.9%,
11/65). Twenty-three percent of websites met more than one
exclusion criteria.

STS-C: Content Coverage

Using the PHS clinical practice guideline [8] as a framework,
we examined the degree of coverage for subtopics within each
key treatment component area using frequency distributions.
Among sites that provided assistance with a quit plan (91%,
21/23), 90% (19/21) encouraged setting atarget quit date, 80%
(17/21) discussed the notion of planning to quit, and 90%
(19/21) discussed making behavioral changesin preparation for
quitting. All reviewed websites provided someform of practical
counseling; however, there was wide variability in the degree
of coverage for each topic within this key component. Nearly
all sites (91%, 21/23) included content about the importance of
telling family, friends, and/or coworkers about quit attempts
and obtaining social support. Less well covered were the
following: removing tobacco products from the environment
and avoiding alcohol consumption (each 66%, 14/21), the
importance of maintaining complete abstinence after quit day
(39%, 8/21), and dealing with other smokers in the household
(39%, 8/21). Relatively few websites (26%) prompted usersto
reflect back on lessons learned from prior quit attempts.

While alarge majority (87%, 20/23) of websites recommended
the use of pharmacotherapy for smoking cessation, two sites
warned users against using nicotine replacement therapy (NRT),
and one site suggested that while NRT was useful, herbal
preparations were preferable (ie, “equally effective with fewer
side effects’). Among sites recommending medications, only
55% (11/20) provided explanations of how these medications
worked, 45% (9/20) gave instructions on how to use these
products, and only 35% (7/20) assessed nicotine dependence.
Approximately, one-quarter of websites (6/23) asked users to
identify negative consequences of smoking and benefits of
quitting that were personally relevant.

http://www.jmir.org/2008/5/e39/
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STS-R: Rating Website Content

Coverage

Of the 23 websites reviewed that provided smoking cessation
treatment, 26% (6/23) did not score above 2 (minimal) for any
of the key treatment components. Areas most likely to be
covered included “ provide practical counsgling” (100%), “assist
with a quit plan” (91%, 21/23), and “recommend
pharmacotherapy” (87%, 20/23). Only 47% of sites (11/23)
provided more than adequate or extensive coverage (score of 4
or 5) for any key component. The key components most likely
to be given extensive coverage were “assist with a quit plan”
(22%, 5/23), “provide practical counseling” (26%, 6/23), and
“enhance motivation” (relevance = 22%, 5/23; risks = 26%,
6/23). In contrast, providing clear, strong, and personalized
adviceto quit (0%) and arranging follow-up contact (4%, 1/23)
wereleast likely to betreated extensively acrosswebsites. These
results are presented in Table 2.

Accuracy

Overall, the accuracy of information provided by most websites
was generally high. Reviewers noted no inaccurate information
in 69% of websites (16/23). Minor errors were noted in about
30% of websites (7/23) and were most likely to be found for
these key components; “assist with a quit plan” (22%, 5/23),
“provide practical counseling” (30%, 7/23), and “recommend
pharmacotherapy” (35%, 8/23). For example, in the area of
“assist with aquit plan,” one site recommended against setting
a target quit day or planning ahead. In “provide practical
counseling,” some sites provided links to unproven treatments
or offered advice that minimized the risk of drinking alcohol
while  quitting.  Inaccurate  information  regarding
pharmacotherapy included recommending hypnosisas“proven
to be more than three times more effective than nicotine
replacement,” recommending unproven (typically “herbal” or
“laser”) remedies, and advising against using nicotine
replacement (eg, referring to NRT as a “natural poison” while
endorsing herbal remedies). More than 17% of websites (4/23)
contained serious or potentialy dangerous errors with regard
to pharmacotherapy guidance. For example, one website
recommended the use of relaxation techniques to reduce
symptoms that could indicate nicotine toxicity; this
recommendation made no mention of modifying the dosage of
NRT or consulting a physician. In assisting with a quit plan,
one website advised against making any specific plans to quit
and advised that “cold turkey” was the only way to quit.

I nteractivity

We examined data across all key treatment components,
regardless of whether any coverage was provided for that key
component, and found that 56% of websites (13/23) provided
at least one interactive feature, and 39% (9/23) provided two
or more interactive features. Among websites that provided
coverage for the relevant key treatment content area, the topics
most likely to have interactive features were in the areas of
“provide social support” (78%, 15/19), “recommend
pharmacotherapy” (45%, 9/20), and “ enhance motivation - risks”
(47%, 8/17). Only one-third of websites (8/23) used interactive
featuresto assessreadinessto quit smoking. Theremaining sites
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asked users to select content based on perceived readinessto  contained links to online pharmacies.
quit smoking. Approximately one-third (35%, 8/23) of websites

Table 2. Website coverage, accuracy, and interactivity for key components of tobacco dependence treatment; percentages of all sites reviewed (n =

23) within each category
Coverage Accuracy Interactive (Is
(Does site cover the essential elementsof key topics?)  (How accurate is the information?) Ii?/aél;;e Interac-
None  Mini- Adequate More Extensive Incorrector Mostly Cor-  Totaly Yes
mal ThanAde- Potentially ~ rect/Small Er- Correct/No
quate Dangerous  rors Errors
1 Advise every tobaccouserto 61 17 13 9 0 0 0 100 0
quit: strong
2. Adviseevery tobaccouserto 65 9 9 17 0 0 5 95 14
quit: personalized
3. Assess readiness to quit 65 13 9 13 0 0 5 95 15
4. Assist with quit plan 9 35 17 17 22 4 17 78 13
5. Provide practical counseling 0 30 30 13 26 0 30 70 22
6. Provide intra-treatment so- 18 27 27 9 18 0 0 100 40
cia support
7. Recommend pharmacothera 13 44 22 17 4 17 17 65 30
Py
8. Arrange follow-up 78 4 4 4 9 0 0 100 19
Enhance Motivation:
9. Relevance 22 26 13 17 22 0 0 100 17
10. Risks 26 22 9 17 26 0 5 95 27
11. Rewards 26 13 17 30 13 0 5 95 9
12. Roadblocks 13 30 22 22 13 0 0 100 9
Table 3. Differencesin mean coverage rating scores of websites between 2004 and 2007 review?
2004 2007 Difference in Score P
(N = 45), (N=23),
Mean (SD) Mean (SD)
1. Advise every tobacco user to quit: strong 1.41(.68) 1.70 (1.0 0.29 15
2. Advise every tobacco user to quit: personalized 1.33(.59) 1.78 (1.2 0.45 .05
3. Assessreadiness to quit 1.63(.77) 1.70(1.1) 0.07 48
4. Assist with quit plan 2.74 (.65) 3.09(1.3) 0.35 24
5. Provide practical counseling 2.74 (.58) 3.30(1.1) 0.56 .02
6. Provide intra-treatment social support 2.65 (.58) 2.74(1.3) 0.09 49
7. Recommend pharmacotherapy 2.41 (.70) 257 (1.0) 0.16 .35
8. Arrange follow-up 1.30(.72) 1.61(1.2) 0.31 74
Enhance M otivation:
9. Relevance 2.30(.73) 2.91(1.5) 0.61 .05
10. Risks 2.13(.72) 2.96 (1.6) 0.83 <.001
11. Rewards 2.41 (.68) 2.91(1.4) 0.50 11
12. Roadblocks 2.57 (.69) 2.91(1.2) 0.34 29
aRating scale: 1 = None; 2 = Minimal; 3 = Adequate; 4 = More than adequate; 5 = Extensive.
http://www.jmir.org/2008/5/e39/ JMed Internet Res 2008 | vol. 10 |iss. 5| €39 | p. 6
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Changesin Content and Quality Between 2004 and
2007

ANOVA comparing mean scores on website content ratings
between the two datasets showed improvements in providing
personalized advice to quit smoking (Fy g = 3.82, P = .05),
providing practical counseling (Fy g = 5.5, P = .02), and
enhancing motivation through a discussion of the relevance of
quitting (F; gg = 3.8, P =.05) and therisks of continued smoking
(Fy6s = 7.1, P <.001). These results are shown in Table 3. No
comparisons showed any significant decrease in intervention

Bock et d

quality between the two reviews. We also examined changes
in the percentage of websites providing in-depth coverage (rated
4 “morethan adequate” or 5" extensive”) for key content areas.
Compared to 2004, significantly more websites in the present
dataset provided in-depth coverage in the areas of “assist with
aquit plan” (x21 =3.9, P=.04), “provide practical counseling”
(X%, = 6.1, P = .01), “arrange follow-up” (x*, = 6.4, P = .01),
and “enhance motivation” by discussing the risks of continued
smoking (x?; = 9.6, P < .001) and rewards of quitting (x2, =
5.4, P =.02). These data are shown in Table 4.

Table 4. Percentage of websites offering “more than adequate” or “extensive” coverage of key topic areasin 2004 and 2007 review

2004 2007 X 2 1 P

1. Advise every tobacco user to quit: strong 2 9 16 .25
2. Advise every tobacco user to quit: personalized 4 17 33 .08
3. Assess readiness to quit 9 13 32 .67
4. Assist with quit plan 17 39 39 .04
5. Provide practical counseling 13 39 6.1 .01
6. Provide intra-treatment social support 15 27 12 .30
7. Recommend pharmacotherapy 13 22 .87 42
8. Arrange follow-up 0 13 6.4 .01
Enhance Motivation:

9. Relevance 15 39 49 .07
10. Risks 11 44 9.6 <.001
11. Rewards 17 44 54 .02
12. Roadblocks 17 35 26 A9

Discussion

The goal of this study was to examine the content and quality
of WATIs that are most likely to be encountered by smokers
looking for online cessation assistance. Wewere also interested
to see whether there were changes in quality between websites
reviewed in the current study and those of our previous review,
published in 2004 [5]. Both studies used standardized procedures
and assessment instruments when evaluating websites, and, in
general, findings were similar for both reviews. For example,
the percentage of websites meeting exclusion criteriawas very
similar between studies (77%, 156/202 in 2004 and 74%, 65/88
in 2007). In both cases, the most common reasonsfor exclusion
were sites offering only product sales and undirected libraries
of articlesabout smoking, smoking cessation, tobacco advocacy,
and other tobacco-related topics. Results from both studies
indicate that individuals searching for help with quitting
smoking are most likely to encounter websites that do not offer
smoking cessation treatment. Web-based interventions should
include aclear organizational structurethat actively guidesusers
through the treatment process.

Results of this study indicate that while the mgjority of reviewed
websites provide coverage for most key content areasidentified
as the core of smoking cessation treatment [8], the depth of
coverage for key topics was most often minimal. While there

http://www.jmir.org/2008/5/e39/

are no empirical studies demonstrating how much detail is
needed to help smokers quit, it is likely that providing more
than a brief mention of important content areas would result in
better treatment outcomes. It may be particularly useful for
websites to be designed in such away asto allow usersto drill
down to their desired level of detail on any given topic. Sites
that provide only minimal coverage of important information
may do a disservice to smokers who are seeking to quit and
need additional information to enhance the quit attempt.
However, it is also likely that websites that present too much
detailed information on each page may result in users missing
important content. Thus, it is not sufficient to consider only
genera standards of usability [23,24] when designing abehavior
change website; it is also critical to understand the ways in
which individual s use websites to make behavioral changes (ie,
behavioral informatics). For example, some users may prefer
to read science-based resources such as quitting guides or
published manuscripts, while othersmay prefer to connect with
other smokers in a community forum. Some may feel
comfortable using interactive features that yield individually
tailored information, while others may have concerns about
privacy. Understanding the ways in which users interact with
a cessation website and the relative contributions of various
treatment components will help advance the science of
Web-based behavior change.
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Providing practical counseling was the key content area that
received the most coverage: all websites provided at least
minimal coverage of thistopic. Thisisnot surprising given that
providing practical counseling and information could be
described as the core content area of tobacco dependence
treatment. However, within this topic, few websites prompted
users to reflect back on prior quit attempts. Such reflection is
important asit helps smokersto identify triggers, situations that
are high risk for relapse, and techniques they found useful and
could employ again [8]. Likewise, while most sites
recommended the use of pharmacotherapy, most often NRT,
the information provided tended to be superficia and was
limited by alack of explanation regarding instructions for use,
contraindications, and potential side effects. This problem was
noted in our earlier study and has been discussed in other
reviews [6,7]. Content relevant to medication use was aso the
most likely of all content areasto contain seriouserrors. In some
cases, the error was implicit in that NRT wasincluded in alist
of other unproven or unsafe alternatives, which lends a halo of
legitimacy to those alternative treatments while also reducing
the relative strength of the recommendation for established
efficacious treatments such as NRT. In other cases, errors were
more explicit, such as stating that using NRT is dangerous and
should be avoided.

There was a notable lack in using the capacity of the Internet
for personalization of treatment. Animportant part of motivating
smokersto quit isto personalizeinformation relevant to quitting.
Reasons for quitting, perceived risks of continued smoking, as
well as perceived benefits and barriers to quitting should al be
identified by the individual to have maximal impact [25]. The
PHS guideline specifies that smoking cessation interventions
should encourage smokers to discuss their reasons for wanting
to quit and should provide personalized information about the
risks of smoking and rewards of quitting. While the majority
of websites provided information about the risks and rewards
of quitting smoking, these key componentswere usually treated
only with generic lists of benefits and health risks rather than
personally relevant messages as specified by the PHS guideline.
Approximately one-quarter of websites asked users to identify
consequences of tobacco use and benefits of quitting that were
personally relevant. Few websites took advantage of the
Internet’'s unique ability to provide individualy tailored
feedback. In the current study, benefits of quitting and risks of
continued smoking were most often presented as generic lists,
with no attempt at personalization.

Related to this issue, the interactive capability of WATIs was
generaly underutilized. Across al of the key treatment
components, only a minority of websites provided interactive
features. The most common use of interactivity wasin the area
of providing intra-treatment social support, frequently in the
form of chat rooms, buddy lists, and emailed support.
Recommendations for pharmacotherapy were frequently
interactivein nature, although limited to the administration and
scoring of assessments of nicotine dependence. Perhaps the
most glaring failure to leverage the capabilities of the Internet
wasin providing follow-up contact. Follow-up contacts can be
used to motivate smokersto make a quit attempt or to reconsider
cessation following dlip/relapse and to provide support during
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difficult times while quitting [8]. Providing follow-up was one
of the least used key treatment components observed in WATI
sites. In the present study, just over one-fifth of websites
provided any sort of treatment follow-up.

Compared with our earlier review, the current results indicate
modest improvement in the quality of coveragein key content
areas. Areas showing the most improvement were giving
personalized advice to quit, providing practical counseling,
recommending medications to aid quitting, and enhancing
motivation (discussing personal relevance of quitting, perceived
risks, and roadblocks to quitting). In no case did we observe a
significant decline in the quality of website content. It is
encouraging that the quality of some content areas may be
improving. However, there remains substantial room for further
improvements. Most often, the reviewed websites provided only
minimal coverage of key component areas. Only in discussions
of risks and roadblocks did most websites provide more than
adequate or extensive coverage, and even in these areas, few
websites took advantage of the interactive capacity of the
Internet to truly personalize treatment.

Limitations

Results of this study should be considered in the context of
several limitations. First, this review should not be considered
an exhaustive analysis. In the present study, we reviewed only
English-language websites. Thus, the quality of websites
availablein other languages remains unknown. Given that much
of theworld is non-English-speaking, we encourage researchers
with fluency in other languages to conduct similar reviews of
non-English websites. Second, comparisons between the 2004
and current review are made with a notable caveat. The search
procedure used in the 2004 paper was comprehensive, including
all websitesretrieved in thefirst 10 pages of search returns. The
current review used asearch strategy that was designed to mimic
the search pattern of most Internet users. That is, we included
only those websitesretrieved on thefirst page of search returns.
It is possible that higher quality websites are more likely to be
retrieved in thefirst page of search returns. If true, theincreases
in quality observed between the 2004 and current dataset may
be an artifact of the search procedures rather than a reflection
of a real improvement in the quality of smoking cessation
websites. In a review of popular smoking cessation websites
identified by survey respondents, Etter [ 7] concluded that users
had difficulty finding the highest quality websites: the three
highest rated websites in that review attracted only 7% of
visitors. The sites that were most commonly used (ie, the most
popular) were not the highest quality. Third, the present study
was designed to address the quality of content presented in the
websites. Elements of usability such as navigation, layout, and
accessibility are also important to auser’sexperience and likely
play animportant role in the effectiveness of abehavior change
website. These elements should be examined in future studies.

Conclusions

Results of this study indicate that the content and quality of
information contained in smoking cessation websites may be
improving. However, more often that not, smokers looking for
assistance online will find websites that do not provide
evidence-based guidance and assistance. Moreover, numerous
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guestions remain to be answered about WATIs. Research needs
to move beyond quantitative assessments of the amount and
accuracy of information provided via the Web and begin to
examine the qualitative nature of WATI sites and the
relationships that exist between these sites and their users. For
example, research is needed to determine whether there are
intrapersona (eg, age, education, health literacy, need/preference
for social support) or environmental characteristics (eg,
support/incentives from a health maintenance organization or

Bock et d

employer, presence of smoking policy restrictions) that predict
better or worse outcomes when using Internet-delivered
cessation interventions. The Internet holds great potential to
reach millions of smokerswho may not otherwise seek cessation
treatment. Efforts are needed to ensure that the content of
Internet interventions is sound so that we can begin to
understand how, for whom, and by what mechanism(s) WATIs
may be effective.

Conflicts of Interest

Drs. Bock and Graham have worked with QuitNet.com as consultants and co-investigators on research. Therefore, the rating of
the QuitNet.com website was performed by Drs. Whiteley and Stoddard.

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

http://www.jmir.org/2008/5/e39/

; Centersfor Disease Control and Prevention (CDC). Tobacco use among adults--United States, 2005. MMWR Morb Mortal
WKkly Rep 2006 Oct 27;55(42):1145-1148 [FREE Full text] [Medline: 17065979]

; US Department of Health and Human Services. Healthy People 2010: With Understanding and Improving Health and
Objectives for Improving Health. Washington, DC: Government Printing Office; 2000.

Fox S. Health information online. Washington, DC: Pew Internet & American Life Project; 2005. URL: http://www.
pewinternet.org/PPF/r/190/report_display.asp[WebCite Cache |ID 5R8t6rDxU]

Madden M. Internet penetration and impact. Washington, DC: Pew Internet & American Life Project; 2006. URL: http:/
/www.pewinternet.org/PPF/r/182/report_display.asp[WebCite Cache ID 5R8t6737()]

Bock B, Graham A, Sciamanna C, Krishnamoorthy J, Whiteley J, Carmona-Barros R, et al. Smoking cessation treatment
on the Internet: content, quality, and usability. Nicotine Tob Res 2004 Apr;6(2):207-219. [Medline: 15203794] [doi:
10.1080/14622200410001676332]

Cheh JA, Ribisl KM, Wildemuth BM. An assessment of the quality and usability of smoking cessation information on the
Internet. Health Promot Pract 2003 Jul;4(3):278-287. [Medline: 14610998] [doi: 10.1177/1524839903004003012]

Etter J-. A list of the most popular smoking cessation web sites and a comparison of their quality. Nicotine Tob Res 2006
Dec;8 Suppl 1(suppl 1):S27-S34. [Medline: 17491168] [doi: 10.1080/14622200601039923]

; US Public Health Service. A clinical practice guideline for treating tobacco use and dependence: A US Public Health
Servicereport. The Tobacco Use and Dependence Clinical Practice Guideline Panel, Staff, and Consortium Representatives.
JAMA 2000;283(24):3244-3254. [Medline: 10866874] [doi: 10.1001/jama.283.24.3244]

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

Etter JF, Perneger TV. Attitudes toward nicotine replacement therapy in smokers and ex-smokers in the general public.
Clin Pharmacol Ther 2001;69(3):175-183. [Medline: 11718591] [doi: 10.1067/mcp.2001.113722]

Japuntich SJ, Zehner ME, Smith SS, Jorenby DE, Valdez JA, Fiore MC, et al. Smoking cessation viathe internet: a
randomized clinical trial of an internet intervention as adjuvant treatment in a smoking cessation intervention. Nicotine
Tob Res 2006 Dec;8 Suppl 1(suppl 1):S59-S67. [Medline: 17491172] [doi: 10.1080/14622200601047900]

Mufioz RF, Lenert LL, Delucchi K, Stoddard J, Perez JE, Penilla C, et al. Toward evidence-based Internet interventions:
A Spanish/English Web site for international smoking cessation trials. Nicotine Tob Res 2006 Feb;8(1):77-87. [Medline:
16497602] [doi: 10.1080/14622200500431940Q]

Patten CA, Croghan I T, Meis TM, Decker PA, Pingree S, Colligan RC, et al. Randomized clinical trial of an Internet-based
versus brief officeintervention for adol escent smoking cessation. Patient Educ Couns 2006 Dec;64(1-3):249-258. [Medline:
16616449] [doi: 10.1016/].pec.2006.03.001]

Strecher VJ, Shiffman S, West R. Randomized controlled trial of aweb-based computer-tail ored 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]

Swartz LHG, Noell JW, Schroeder SW, Ary DV. A randomised control study of afully automated internet based smoking
cessation programme. Tob Control 2006 Feb;15(1):7-12 [ FREE Full text] [Medline: 16436397] [doi: 10.1136/tc.2003.006189]
Graham AL, Bock BC, Cobb NK, Niaura R, Abrams DB. Characteristics of smokers reached and recruited to an internet
smoking cessation trial: a case of denominators. Nicotine Tob Res 2006 Dec;8 Suppl 1(1):$43-$48. [Medline: 17491170]
[doi: 10.1080/14622200601042521]

Ahern DK. Challenges and opportunities of eHealth research. Am JPrev Med 2007 May;32(5 Supp!):S75-S82. [Medline:
17466822] [doi: 10.1016/j.amepre.2007.01.016]

JMed Internet Res 2008 | vol. 10 |iss. 5] €39 | p. 9
(page number not for citation purposes)


http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5542a1.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17065979&dopt=Abstract
http://www.pewinternet.org/PPF/r/190/report_display.asp
http://www.pewinternet.org/PPF/r/190/report_display.asp
http://www.webcitation.org/

                                                5R8t6rDxU
http://www.pewinternet.org/PPF/r/182/report_display.asp
http://www.pewinternet.org/PPF/r/182/report_display.asp
http://www.webcitation.org/

                                                5R8t6737q
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15203794&dopt=Abstract
http://dx.doi.org/10.1080/14622200410001676332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14610998&dopt=Abstract
http://dx.doi.org/10.1177/1524839903004003012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17491168&dopt=Abstract
http://dx.doi.org/10.1080/14622200601039923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10866874&dopt=Abstract
http://dx.doi.org/10.1001/jama.283.24.3244
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.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11718591&dopt=Abstract
http://dx.doi.org/10.1067/mcp.2001.113722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17491172&dopt=Abstract
http://dx.doi.org/10.1080/14622200601047900
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16497602&dopt=Abstract
http://dx.doi.org/10.1080/14622200500431940
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16616449&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2006.03.001
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://tc.bmjjournals.com/cgi/pmidlookup?view=long&pmid=16436397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16436397&dopt=Abstract
http://dx.doi.org/10.1136/tc.2003.006189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17491170&dopt=Abstract
http://dx.doi.org/10.1080/14622200601042521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17466822&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2007.01.016
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Bock et a

18.

19.

20.

21.

22.

23.

24,
25.

Eysenbach G, Powell J, Kuss O, SaER. Empirical studies assessing the quality of health information for consumers on the
world wide web: a systematic review. JAMA 2002;287(20):2691-2700 [ FREE Full text] [Medline: 12020305] [doi:
10.100V/jama.287.20.2691]

Eysenbach G, Kéhler C. How do consumers search for and apprai se health information on the world wide web? Qualitative
study using focus groups, usability tests, and in-depth interviews. BMJ 2002 Mar 9;324(7337):573-577 [FREE Full text]
[Medline: 11884321] [doi: 10.1136/bmj.324.7337.573]

Fallows D. Search engine users. Washington, DC: Pew Internet & American Life Project; 2005. URL: http://www.
pewinternet.org/pdfs/PIP_Searchengine users.pdf[WebCite Cache ID 5R8swi1Vut]

Sullivan D. Nielsen NetRatings Search Engine Ratings. Search Engine Watch [FREE Full text] [WebCite Cache ID
5R8swiVut] [FREE Full text] [WebCite Cache ID 5R8swi1Vut]

Berland GK, Elliott MN, MoraesLS, Algazy JI, Kravitz RL, Broder MS, et al. Health information on the Internet:
accessibility, quality, and readability in English and Spanish. JAMA 2001;285(20):2612-2621 [ FREE Full text] [Medline:
11368735] [doi: 10.1001/jama.285.20.2612]

Palmer JW. Web site usability, design and performance metrics. Information Systems Res 2002:151-167. [doi:
10.1287/isre.13.2.151.88]

usability.gov. US Department of Health & Human Services [FREE Full text] [WebCite Cache ID 5R8sseFa0]

Shadel WG, Niaura RS. Brief behaviora treatment. In: Abrams DB, Niaura RS, Brown RA, , et al., editors. The Tobacco
Dependence Treatment Handbook: A Guide to Best Practices. New York: The Guilford Press; 2003:101-117.

Abbreviations

NRT: nicotine replacement therapy

PHS: Public Health Service

STS-C: Smoking Treatment Scale - Content
STS-R: Smoking Treatment Scale - Rating
WATI: Web-assisted tobacco intervention

Edited by P Selby, S MclIntosh, C Norman; submitted 05.11.07; peer-reviewed by A Dozier, J Miller; comments to author 06.01.08;
revised version received 23.04.08; accepted 17.08.08; published 06.11.08

Please cite as.

Bock BC, Graham AL, Whiteley JA, Stoddard JL

A Review of Web-Assisted Tobacco I nterventions (WATIs)
J Med Internet Res 2008; 10(5): €39

URL: http://mww.jmir.org/2008/5/€39/

doi: 10.2196/jmir.989
PMID: 19000979

© Beth C Bock, Amanda L Graham, Jessica A Whiteley, Jacqueline L Stoddard. Originally published in the Journal of Medical
Internet Research (http://www.jmir.org), 06.11.2008. Thisis an 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 bibliographic information, alink to the original publication on http://www.jmir.org/, aswell asthis copyright
and license information must be included.

hittp:/Awww.j mir.org/2008/5/e39/ JMed Internet Res 2008 | vol. 10 | iss. 5 | €39 | p. 10

RenderX

(page number not for citation purposes)


http://jama.ama-assn.org/cgi/pmidlookup?view=long&pmid=12020305
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12020305&dopt=Abstract
http://dx.doi.org/10.1001/jama.287.20.2691
http://bmj.com/cgi/pmidlookup?view=long&pmid=11884321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11884321&dopt=Abstract
http://dx.doi.org/10.1136/bmj.324.7337.573
http://www.pewinternet.org/pdfs/PIP_Searchengine_users.pdf
http://www.pewinternet.org/pdfs/PIP_Searchengine_users.pdf
http://www.webcitation.org/

                                                5R8sw1Vut
http://searchenginewatch.com/showPage.html?page=2156451
http://www.webcitation.org/

                                            5R8sw1Vut
http://www.webcitation.org/

                                            5R8sw1Vut
http://searchenginewatch.com/showPage.html?page=2156451
http://www.webcitation.org/

                                            5R8sw1Vut
http://jama.ama-assn.org/cgi/pmidlookup?view=long&pmid=11368735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11368735&dopt=Abstract
http://dx.doi.org/10.1001/jama.285.20.2612
http://dx.doi.org/10.1287/isre.13.2.151.88
http://www.usability.gov/
http://www.webcitation.org/

                                            5R8sseFao
http://www.jmir.org/2008/5/e39/
http://dx.doi.org/10.2196/jmir.989
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19000979&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

