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Abstract

Background—Tobacco use is still the leading preventable cause of death and morbidity in the

U.S. Web-assisted tobacco interventions are an effective but underutilized tool in assisting

smokers with quitting. The dental visit is an excellent opportunity to assist smokers in quitting by

referring them to these tobacco cessation online programs.

Purpose—The study purpose was to test two patient referral methods—paper referrals

(information prescriptions) versus paper plus e-referrals—to a web-assisted smoking cessation

induction system.

Design—An RCT that used implementation research methods.

Participants/setting—100 community-based dental practices were enrolled and 1814 smokers

were referred to the web-assisted tobacco induction system.
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Intervention—The study intervention was a proactive e-referral of smokers to a web-assisted

tobacco induction system called Decide2Quit.org and the control group used paper referrals

(information prescriptions) to refer smokers to the Decide2Quit.org.

Main outcome measurements—The outcome measurements were the referral numbers,

Decide2Quit registration numbers, and the smokers’ quit rate. Data were collected in 2010–2011

and analyses were completed in 2012.

Results—Although total referrals from intervention practices was lower than control, subsequent

proportion of registrations among smokers referred to Decide2Quit.org was nearly fourfold higher

(adjusted mean percentages: 29.5% vs 7.6%, p< 0.01) in intervention compared with control

practices. Subsequent rates of cessation among referred smokers were threefold higher (adjusted

mean percentages: 3.0% vs 0.8%, p=0.03) in intervention practices as compared with control.

Conclusions—Intervention practices using the e-referral system had higher smoker registration

numbers and higher quit smoking rates than the control practices. This study finds that e-referrals

are effective in getting smokers to the web-assisted smoking cessation induction system and in

assisting with quitting that more than compensates for any additional effort that e-referrals require

on the part of the practitioner.

Clinical Trial Registration—DPBRN Hygienists Internet Quality Improvement in Tobacco

Cessation (HiQuit); NCT01108432

Introduction

Tobacco use continues to be the leading preventable cause of death and morbidity in the

U.S.1,2 In 2010, about 58.3 million Americans were cigarette smokers.3 Although cigarette

smoking declined from 2005 to 2010, the decline was modest (20.9% to 19.3%) and

additional efforts are needed to reduce tobacco use.1,4

For patients, the Internet has become an important channel for obtaining information on

healthcare issues, including tobacco cessation.5–9 Web-assisted tobacco interventions can

support smoking cessation8, 10–13 and reach a broader group of smokers than telephone-

based cessation programs,8 but few smokers take advantage of such systems.

For providers, quit smoking resources are available to assist in delivering tobacco cessation

services to their patients14 but these resources are often underutilized.15 Referrals to web-

assisted tobacco interventions are easy to make, accessible wherever Internet connections

are available and potentially cost effective.8,9 Smokers feel a greater need for dental care

when compared to nonsmokers putting dental practices in a unique position to refer smokers

to these resources.16 In 2010–2011 an RCT was conducted among 100 community-based

dental practices of two patient referral methods—paper referrals (information prescriptions)

versus paper plus e- referrals—to a web-assisted smoking cessation induction system. All

referred patients could access Decide2Quit.org, a multi-modal, evidence-based smoking

cessation induction system available via the Internet. The study hypotheses were that (1) the

proactive e-referral in intervention dental practices would have a higher number and

proportion of referred smokers registering with Decide2Quit.org, as compared with the

Ray et al. Page 2

Am J Prev Med. Author manuscript; available in PMC 2015 February 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



control practices; and (2) this higher registration number would result in a higher rate of

smoking cessation among those referred.

Methods

To optimize use by the dental practices, implementation research methods to design the

study outcome of smoker e-referrals was used. Implementation research refers to scientific

methods that facilitate the adoption of evidence-based research findings into routine practice

with the ultimate goal of improving health. 17 The study was designed to be pragmatic in

that it could be implemented into the usual care. The protocol development was guided by

the pragmatic-explanatory continuum indicator summary (PRECIS), which is a tool to assist

in designing studies that are conducted under usual conditions.18 Consistent with the

PRECIS tool, the practice eligibility criteria were broad in that all general dental practices

interested, saw at least five smokers per week and have office-based Internet access were

included. Overall, the study implementation was flexible. There was flexibility with

participant compliance. For example, the practices could assign a staff member to

implement the study as they deemed appropriate. The practitioner adherence to the

intervention was also flexible in that the practice could use the e-referral (intervention) or

could use a written prescription as a method of referral to the smoking cessation website.

And, there were no special strategies to improve study compliance or use of the intervention.

However, because this was a research study, the method of data collection was a standard

protocol and not pragmatic.

Recruitment

Dental practices were recruited from a pool of dentists in the National Dental Practice-Based

Research Network (Alabama, Florida, and Georgia) and Dental Board lists (Tennessee,

North Carolina, South Carolina, Mississippi, and Minnesota). A letter describing the study

and a brief survey to ascertain eligibility and interest were mailed to 23,300 dentists between

March and May of 2010. To be eligible for the study, practices had to be general dentistry,

have office-based Internet access, see five adult smokers per week and express interest in

participating. Of the recruitment surveys sent, 929 (4%) were returned; of which 779 were

eligible and expressed interest in participating. Eligible practices responding to the initial

invitation within 4 weeks (n=468) were then mailed a detailed-recruitment letter and consent

form. Once a consent form was returned, a baseline practice survey was mailed. The first

101 practices to return the baseline survey (Figure 1) were enrolled. One practice was

eliminated from analyses because it had participated in the pilot study. Practices were given

a total of $1500 over a 1-year period for completion of a baseline, qualitative and follow-up

surveys, training on use of the provider website; and responding to emails from the research

coordinator. The study was approved by the University of Alabama at Birmingham (UAB)

IRB.

Practice Randomization, Referral, and Treatment Protocol

Practices were randomized when they completed study protocol training on (1) using the

provider website, ReferASmoker.org, and (2) referring smokers to the Decide2Quit.org

tobacco cessation website. For training on ReferASmoker.org provider website, the research
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coordinator set up a 30-minute telephone appointment with the designated contact person

(dentist or hygienist). The contact person was called the practice coordinator because they

managed the study and made referrals to Decide2Quit. Both control and intervention

practices were trained on how to complete a paper information prescription that provided

patients who smoke with the web address and advised the patient to visit the

Decide2Quit.org site; a carbon copy of the information prescription was included, with a

perforated section for both the dental provider and the study staff. Smokers could use the

web address provided on the information prescription to visit Decide2Quit.org on their own,

after leaving the dental office. Because this was a cessation induction study, all smokers

were referred regardless of their interest in quitting. During the training session, the research

coordinators also reviewed the provider website resources, which included printable quit

smoking posters, information on nicotine replacement therapy, the treating tobacco use

guidelines,19 and case-based continuing education. Although both intervention and control

practices could access the provider website, only the intervention practices could access the

e-referral system.

Intervention practices were trained on how to electronically refer a smoker (e-referrals)

using the ReferASmoker.org website and practiced electronically referring fake patients.

The practice coordinator referred their patients who smoke by obtaining his or her

permission and entering their email address directly into an e-referral portal on

ReferASmoker.org. The e-referrals are programmatically tracked by the system. This patient

referral system triggered several automated processes, one of which is that the patient’s

email is automatically entered into the database of the patient online smoking-cessation

system, enabling the patient to register and login to the patient system. The development and

programming of the ReferASmoker.org is described in a prior publication.20 Electronically

referred (e-referred) smokers from intervention practices received weekly automated emails

from the system that provided a direct link to the Decide2Quit.org website and

encouragement to logon. The emails continued for 4 weeks or until the smoker logged onto

Decide2Quit.org. These e-referrals were tracked electronically, as were all smoker

registrations on Decide2Quit.org. To further support referral behavior within

ReferASmoker.org, intervention practices also received feedback electronically about the

number of smokers referred, number of smokers who registered on the Decide2Quit.org

website and how their number of referrals (number per practice) compared to their peers.

Eight to twelve weeks after randomization and training, the research coordinators sent a

booster email to intervention and control practices, asking for an update on the number of

smokers referred and inquired about any problems with the study implementation (Appendix

A, available online at www.ajpmonline.org). If research coordinators did not receive a

response from the original email, a second email was sent 7–10 days following the original

email. If no response was received 1–2 weeks following the second email, the research

coordinator contacted the practice by telephone to record self-reported referrals.

Patient (Smokers) Registration and Follow-Up

Patients entered the study by referral through their dental provider participating in the study.

To be eligible, patients had to: (1) be smokers, (2) be aged ≥19 years, (3) speak English, and
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(4) consent to participate. Patient eligibility and baseline smoking habits were assessed at

first logon to the Decide2Quit.org website. At 6 months post-registration, patients completed

an online survey. If patients did not complete the online survey after four email reminders,

the research coordinators attempted to conduct a telephone interview.

Data sources for this report included an interest card, dental practice baseline survey,

information prescription data, patient online baseline survey (registration), and patient 6-

month follow-up survey. All data-collection instruments and the protocols are publicly

available at nationaldentalpbrn.org/peer-reviewed-publications.php. A timeline for data-

collection points is presented in Figure 2.

Measuring Referral Numbers, Patient Registration, and 6-Month Smoking Cessation

Practice referral numbers were assessed using three different methods: practice self-report,

electronic referrals, and information prescriptions. For both intervention and control

practices the practice coordinator, who was usually the dental hygienist, managed the study.

For the practice self-report, the assigned practice coordinator reported the number of patients

referred via telephone interview at 6–8 weeks post-training. All e-referrals were logged

using the ReferASmoker.org system. Finally, both intervention and control practices could

provide the patient with an information prescription that referred the smoker to the tobacco

cessation website: Decide2Quit.org. The designated section of the information prescriptions

was returned to the UAB research staff via U.S. mail in pre-addressed, postage-paid

envelopes. Although both intervention and control had information prescriptions, some

intervention practices chose to use only the e-referral portal.

Using Decide2Quit.org web analytics, patient registrations were monitored, and linked to

the referring practice for both intervention and control practices. Six months after

registrations, patients were sent an email requesting completion of an online follow-up

survey. If not completed within 3 weeks, and up to four reminder emails, participants were

called. To assess smoking cessation, patients were asked, at 6 months: Did you smoke any

cigarettes during the past 30 days? Patients for whom a follow-up survey was not

completed were presumed to have not quit smoking in the analysis.21

Analyses

Practice-level data from interest cards and the baseline survey, as well as patient registration

data, were compared to assess equalization of randomization. Chi-square, t-tests, or

corresponding nonparametric tests were used to assess significance of differences found.

The analyses presented are based on self-reported number of patient referrals, as it was the

only method consistently used by both intervention and control. Using web analytics from

Decide2Quit.org, the number of patients who registered was obtained, and the proportion of

patients referred who registered was calculated, all by practice, and then compared by

randomization group. Multivariable linear regression (ANCOVA), with number of referrals

as the dependent variable, and randomization group as the primary independent variable, for

adjusted measures was performed. Variables of a priori interest in the model were adjusted

for, namely, practice size and composition (number of patients and smokers seen per week,

patient demographics), tobacco cessation protocols in place and perceived barriers to
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tobacco cessation services by the practice personnel. This process was repeated for the

number and proportion of patients who registered on Decide2Quit.org. Similarly, among

patients referred, the proportion who had not smoked within the past 30 days was compared

between the randomization groups. Chi-square test was used to assess significance of

differences in overall proportions found; ANCOVA was used to assess significance of

difference in proportion of patients referred, per practice, who had quit.

Results

Practice Characteristics

Intervention and control practices were similar in most characteristics assessed, for example,

majority were solo practices, employed two or more hygienists, about one fourth said that

their practice was not busy enough in the prior year, and had similar estimation of patient

ages, payment method and number of barriers to referral. They differed in that intervention

practices estimated having a higher proportion of African-American patients, saw more

patients who smoked per week than did control practices, and had fewer office procedures in

place to enhance referral and/or smoking cessation counseling (Table 1).

Referral and Registration Numbers

Overall, 96% of the 100 practices referred at least one smoker to Decide2Quit.org. By 6

months after the practice had been enrolled, of the 50 intervention practices, 24 made

referrals using both information prescriptions and e-referrals, 20 used only e-referral, and

one used only information prescription referrals. Most self-reports were within one of the

number documented by the electronic capture or receipt of paper (prescription) referral. All

but two control practices returned information prescriptions. Among the intervention group,

the (Spearman rank) correlation between number of e-referrals and the number based on the

practice’s self-report was r =0.8 (p<0.001). Similarly, among the control group, the

correlation between the number of information prescription referrals and the practice’s self-

report was also r =0.8 (p<0.001). These high correlations suggest a high convergent validity

of the practice’s self-reported measure of the number of referrals.

A total of 1814 smokers were referred by control (1120) and intervention (694) practices

during a 12-month period. The mean number of smokers referred per practice was higher for

control than intervention practices (Table 2). In contrast to smoker referral being higher

among control than intervention practices, more smokers from intervention practices

subsequently registered than smokers from control practices, 179 and 79, respectively; the

adjusted number of smokers registered per practice was 3.5 vs 1.8, p=0.001. This difference

between intervention and control practices was even greater when assessed as proportion of

smokers referred who registered, namely, 29.5% vs 7.6% (p<0.001; Table 2). Potential

confounding variables included the estimated number of smokers seen per week, estimated

proportion of patients by age, race, insurance groups, number of barriers regarding smoking

cessation and number of procedures to aide in smoking cessation. None of the potential

confounders adjusted for were significant in any model examining the number of smokers

registered or the proportion of smokers referred who registered.
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Smoker Characteristics

The intervention and control groups were similar in that of the patients who registered, the

majority were female, non-Hispanic white, had either some college education or a college

degree and expressed interest in quitting smoking. Although this was a cessation induction

program, not all smokers (8.5%; 22/258) expressed interest in quitting even though they

logged on to the site. Also recognizing the chronic nature of smoking, namely, that most

smokers require multiple attempts before truly quitting,19 and not all smokers reported

smoking at baseline (Table 3). The groups differed in average number of cigarettes smoked

per day for the prior year. The control group smoked fewer cigarettes per day and had a

higher proportion of smokers who had ever visited a smoking cessation website.

Quit Rates

The 6-month follow-up survey queried about when last smoked, amount smoked, and

satisfaction with program. Overall, 53% of the smokers who registered completed this

survey, either online or by telephone, similar for both randomization groups. At follow-up,

11.6% (30/258) of participants reported not having smoked in the 30 days prior to the call.

This 11.6% was the overall quit rate for the web assisted smoking cessation induction

system. Among smokers who registered, the proportions who quit were similar for control

and intervention groups (Table 4). Among smokers referred (compared to those registered),

the proportion who quit was higher for intervention than control group (Table 4). This

significant difference is strengthened when assessed as mean proportion (of referred

smokers) per practice adjusted for number of smokers seen per week (3.0% vs 0.8%;

p=0.03) (Table 4).

Discussion

This implementation study was successful in that 98% of all practices referred smokers to

the Decide2Quit website. The intervention practices did better than the control practices

with regard to quit rates in both absolute numbers (20 vs 10) and the proportion of smokers

referred (3% vs 1%). The higher quit rate was a reflection of the intervention practices using

e-referrals, achieving higher smoker registration numbers to the web-assisted smoking

cessation induction system, than control practices.

The higher referral numbers among the control practices may be due to the ease of handing

out the information prescription compared to collecting and entering an email address. In

addition, collecting emails from patients may be an additional burden to the practices in that

it requires additional time; whereas handing out the written information prescription may be

more consistent with routine care. Regarding the lower registration in the control practices,

it may be that some of the smokers who received paper referrals did not have readily

available access to the Decide2Quit website. E-referrals, by virtue of obtaining an email

address from the patient, confirm that these smokers have some access to and use of the

Internet. Thus, the automatic linkage to the website required minimal effort on the part of

the smoker to register. The control group required more effort, as they had to keep track of

the prescription slip and type in the web address. Thus, higher registration numbers among

intervention practices were expected. What warrants attention is the magnitude of these
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differences. Intervention practices referred at a 40% lower level (13.3/22.7 = 0.6) than

control practices. However registration numbers for intervention practices were nearly twice

(3.5/1.8 = 1.9) those of control practices.

The overall quit rate of 11.6% for this web-assisted smoking cessation induction system is

similar to those reported by others. 8,22,23 A cohort study from the Minnesota QUITPLAN

Program reported a 12.5% quit rate 6 months post-web intervention when measuring

smoking within last 30 days.22 In addition, the Minnesota QUITPLAN Program reported

participation for the web-assisted tobacco intervention was much larger than participation

via helpline, treatment centers, and worksite interventions. At a 6-month follow-up survey

post–web-assisted tobacco intervention, Saul et al.8 reported that 13.2% had not smoked in

the previous 7 days. The quit rate in this study is comparable to the Saul study, but was

based on the more-conservative estimate of not having smoked in past 30 days; this e-

referral study also included smokers who stated that they were not interested in quitting

when they registered on the Decide2Quit website. In contrast to other smoking cessation

programs, which focused only on smokers with stated interest in quitting, the present study

was an induction cessation study, recognizing that smoking, even smoking cessation, is a

chronic condition usually requiring several attempts before quitting.19

This study tested the use of e-referrals in a dental setting and to the knowledge of the

investigators, it is the first pragmatic study of this type, that is, implementing the study into

usual care of the dental practice which is consistent with the PRECIS tool. Because this was

an implementation study, the findings are conservative in that the dental practices had

control over how to implement the study into their regular practice, including who was

responsible for providing tobacco cessation services and when to provide such services. In

addition, this was an induction study and referrals to the Decide2Quit.org included smokers

who were not necessarily interested in quitting. The study findings are especially exciting

because this was a pragmatic and an induction study, both of which produce conservative

results.

The study has limitations in that data collection did not include information on whether or

not smokers had email addresses or Internet access because the main focus of the trial was

practice-level effects. Since patients in the intervention group readily provided an email

address when asked, practice coordinators rarely reported problems with collecting the email

address from patients, this is considered to be a minor limitation. In addition, the patient

demographics were the practices estimate. However, any error in estimation should be

similar for both groups by virtue of randomization. Also, data were not collected on patients

who were referred but who did not register on the Decide2Quit website—thus comparability

of patients referred cannot be assessed.

Although the number of patients completing the follow-up survey is small, the estimated

quit rates were conservative with the assumption that those not contacted continued to

smoke. However, the loss to follow-up proportion (46% of 258 who registered) was lower

than that reported from similar Internet studies. Web-assisted tobacco intervention attrition

has been fairly high, ranging from 69% to 84% 5,24–31 and as noted by Eysenbach,32 high

dropout may be typical for Internet studies. These issues might limit the generalizability of
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the practitioner and patient sample. Although the practitioners in the Dental Practice-Based

Research Network are similar to other non-network dentists33,34 and participating

practitioners were recruited from state licensing lists as well as from the network, there is no

evidence suggesting any systematic difference. A limitation of any web-assisted intervention

is that it may not reach some disadvantaged people, but the advantages of reaching a broad

population and being effective at minimal or no cost to the provider and patient can still

have a substantive impact on tobacco use.

Although e-referrals require slightly more effort on the part of the practitioner than handing

the smoker a prescription or information sheet, this study suggests that e-referrals are

effective in getting the smokers to the web-assisted smoking cessation induction system and

in assisting smokers with quitting. The process of e-referrals and direct linkage to online

health education resources needs to be more fully explored with dental practices so that the

barriers to the e-referrals are better understood. As online resources are effective and

available at no cost, strategies to support health providers in utilizing the resources to assist

their patients in quitting should be explored. This study also supports the utility of engaging

dental practices as a portal of entry into the healthcare system at large, which would allow

interventions with a different patient population group than those who visit medical

practices.35
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Figure 1.
Dental PBRN Hygiene CONSORT 2012 Diagram
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