
Approximately 3.4 million Americans 40 years of age and 
older are visually impaired or blind (Congdon et al., 2004). 
Evidence indicates that smoking increases the risk of the most 
common sight-threatening eye diseases. The 2004 Surgeon 
General’s Report on smoking and health confirmed the causal 
relationship between smoking and cataract (U.S. Department 
of Health & Human Services, 2004). Current smokers are 3 
times more likely to develop cataract than nonsmokers (Kelly, 
Thornton, Edwards, Sahu, & Harrison, 2005), and quitting 
smoking reduces the risk for developing cataract by 23% 
among ex-smokers (Christen et  al., 2000; Weintraub et  al., 
2002). In the 2014 Surgeon General’s Report (U.S. Department 
of Health & Human Services, 2014), the causal relationship 
between smoking and age-related macular degeneration 

(AMD) was confirmed. Smokers are 3 to 4 times more likely 
to develop AMD than nonsmokers, and quitting smoking 
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Abstract
Background. Smoking causes blindness-related diseases. Eye-care providers are uniquely positioned to help their patients 
quit smoking. Aims. Using a pre-/postevaluation design, this study evaluated a web-based training in smoking cessation 
counseling targeting eye-care providers. Method. The training was developed based on the 3A1R protocol: “Ask about 
smoking, Advise to quit, Assess willingness to quit, and Refer to tobacco quitlines,” and made available in the form of 
a web-based video presentation. Providers (n = 654) at four academic centers were invited to participate. Participants 
completed pretraining, posttraining, and 3-month follow-up surveys. Main outcomes were self-reported improvement in 
their motivation, confidence, and counseling practices at 3-month follow-up. Generalized linear mixed models for two 
time-points (pretraining and 3-month) were conducted for these outcomes. Results. A total of 113 providers (54.0% males) 
participated in the study (17.7% response rate). At the 3-month evaluation, 9.8% of participants reported improvement 
in their motivation. With respect to the 3A1R, 8% reported improvement in their confidence for Ask, 15.5% for Advise, 
28.6% for Assess, and 37.8% for Refer. Similarly, 25.5% reported improvement in their practices for Ask, 25.5% for Advise, 
37.2% for Assess, and 39.4% for Refer to tobacco quitlines (p < .001 for all except for Refer confidence p = .05). Discussion. 
Although participation rate was low, the program effectively improved providers’ smoking cessation counseling practices. 
Conclusions. Including training in smoking cessation counseling in ophthalmology curriculums, and integrating the 3A1R 
protocol into the electronic medical records systems in eye-care settings, might promote smoking cessation practices in 
these settings.
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reduces the risk for developing AMD by 6.7% (Neuner et al., 
2009; Thornton et  al., 2005). Beyond this, other conditions 
such as diabetic retinopathy, Graves’s ophthalmopathy, glau-
coma, dry-eye syndrome, and contact lens–related keratitis are 
other possible smoking-related ocular morbidities (odds ratio 
ranged from 1.4 to 2.4; Bonovas, Filioussi, Tsantes, & Peponis, 
2004; Lee et  al., 2002; Morgan et  al., 2005; Prummel & 
Wiersinga, 1993; Solberg, Rosner, & Belkin, 1998).

Health care settings are an important venue for promoting 
smoking cessation, and health care providers are seen as a 
credible source of cessation advice (Fiore et  al., 2008). A 
meta-analytic review indicated that patients who receive 
advice to quit smoking from health care professionals are 
more successful in quitting smoking (Gorin & Heck, 2004). 
Fear of blindness can serve as a powerful motivation for eye 
patients to quit smoking (Bidwell et al., 2005), offering eye-
care providers a unique teachable moment to encourage their 
patients to quit smoking and to offer assistance (Asfar, Lam, 
& Lee, 2015). The U.S. Public Health Service clinical prac-
tice guidelines on tobacco use and dependence stipulate that 
all smokers who come in contact with the health care system 
receive smoking cessation intervention as an integral part of 
routine clinical care (Fiore et al., 2008). The guidelines rec-
ommend an evidence-based technique codified as the “5As” 
approach: Ask about tobacco use, Advise them to quit, Assess 
willingness to quit, Assist with quitting attempts, and Arrange 
for follow-up. However, some of the elements of the 5As, 
especially Assist and Arrange, have often proved difficult for 
busy clinicians to implement. Fortunately, the most accessi-
ble resource for assisting with quit attempts in clinical prac-
tice are telephone tobacco quitlines (QLs). Tobacco QLs are 
effective in delivering evidence-based tobacco treatment to 
tobacco users and have been widely disseminated in the 
United States (Anderson & Zhu, 2007; Stead, Perera, & 
Lancaster, 2007). One approach to improve the efficiency of 
clinician-based smoking cessation practice is to streamline 
the counseling process by training the clinician to: Ask, 
Advise, Assess, and Refer to tobacco QLs (3A1R). This 
strategy is also known as Refer 2 Quit, Ask-Advise and Refer 
or Ask-Advise and connect (Vidrine et  al., 2013; Warner 
et al., 2008). Compared with the full “5As” approach, 3A1R 
is easier and faster for clinicians to implement, particularly 
in busy clinic environments such as the eye-care settings. 
The 3A1R has been shown to be effective in several health 
care settings (e.g., surgery, anesthesiology; Carpenter, 
Carlini, Painter, Mikko, & Stoner, 2012; Warner, 2009; 
Warner et al., 2008); however, it has not been evaluated in 
eye-care settings.

While several studies investigated eye-care providers’ 
attitudes and behaviors in delivering smoking cessation 
counseling in Canada (Kennedy, Spafford, Schultz, Iley, & 
Zawada, 2011; Spafford, Iley, Schultz, & Kennedy, 2010), 
Australia (Sheck, Field, McRobbie, & Wilson, 2009), and 
the United Kingdom (Thompson et al., 2007), only one study 
has been conducted in the United States. Gordon et al. (2002) 

found that few U.S. eye-care providers (16% to 30%) regu-
larly advise patients to quit smoking in real-life clinical prac-
tice. One of the main barriers for providing smoking cessation 
counseling was providers’ lack of training in smoking cessa-
tion counseling. Therefore, addressing this factor is impor-
tant to enhance smoking cessation counseling practices 
among eye-care providers.

A notable training gap in smoking cessation counseling 
exists among eye-care providers. For example, several stud-
ies have been conducted to provide and evaluate training 
programs in smoking cessation counseling among number of 
health care providers (e.g., dentists, pharmacists, nurses); 
however, eye-care providers remain a relatively neglected 
group (Corelli et al., 2005; Gordon, Lichtenstein, Severson, 
& Andrews, 2006; Kennedy et al., 2014). We found only one 
small study conducted in the United Kingdom which evalu-
ated the impact of an educational program on the delivery of 
a brief smoking cessation intervention by optometrists 
(Lawrenson, Roberts, & Offord, 2015). Addressing this gap, 
the current study aims to evaluate the impact of a 3A1R web-
based training program on improving eye-care providers’ 
motivation to deliver smoking cessation counseling, confi-
dence in their ability to deliver the counseling, and their 
tobacco-related counseling and referral practices. Based on 
results from prior research, we anticipate that the interven-
tion will enhance smoking cessation counseling practices 
among eye-care providers (Gordon et al., 2006).

Method

Setting

The study was conducted at four academic institutions that 
comprise the Innovative Network for Sight Research 
(INSIGHT, 2016), a collaborative vision research network 
funded by the Centers for Disease Control and Prevention: 
Bascom Palmer Eye Institute at the University of Miami, 
Wilmer Eye Institute at Johns Hopkins University, 
Department of Ophthalmology at the University of Alabama 
at Birmingham, and Wills Eye Hospital in Philadelphia. All 
eye-care providers including ophthalmologists, optometrists, 
fellows, and residents in training at the four institutions were 
invited to participate (n = 654). The study procedures were 
approved by all participating institutional review boards, and 
informed consent was obtained electronically (by e-mail). 
No participation incentives were provided.

Developing and Implementing the Web-Based 
Training Program

The training program was developed by a team of experts in 
smoking cessation treatment and eye-care providers from the 
four participating institutions, with support from the Office 
on Smoking and Health at the CDC. The content of the train-
ing was based on the U.S. Public Health Service clinical 



practice guidelines on tobacco use and dependence (Fiore 
et  al., 2008) and the 3A1R research literature (Carpenter 
et al., 2012; Warner, 2009; Warner et al., 2008). The training 
was designed to (a) briefly review existing evidence about 
the relationship between smoking and eye diseases; (b) 
emphasize the important role of eye-care providers in help-
ing patients quit smoking; (c) discuss aspects of nicotine 
addiction (social, behavioral, psychological, and physical/
biochemical); (d) demonstrate the “3A1R” protocol; (e) edu-
cate providers about the tobacco QLs services, in particular, 
the fax referral service (Figure 1); and (f) provide a list of 
other national and local smoking cessation resources. The 
training program was then made available in the form of a 
30-minute video presentation integrated into the Wills Eye
Knowledge Portal (2016).

Design and Procedures

We evaluated the program using a pre-/postevaluation 
design. Each respective site sent a preannouncement e-mail 
to potential participants to announce the study. A week later, 
each site sent a recruitment e-mail (and up to three follow-up 
reminders) to all eye-care providers at the site. The e-mail 
introduced the study and invited eye-care providers to par-
ticipate. The e-mail also included a link to participate in the 
study. The link provided access to the electronic consent 

form followed by a 10-minute pretraining survey. At the end 
of the survey, participants were asked to click a link to watch 
the 30-minute educational video. We provided a link to com-
plete the posttraining survey on the final screen of the train-
ing video. One week after receiving the training, we sent a 
follow-up reminder e-mail (up to 3 times after no response) 
to enroll participants who did not complete the posttraining 
survey. Three months following completion of the training, 
we contacted all participants by e-mail (up to 5 times after no 
response) to request completion of the final 3-month follow-
up survey.

Measures

At the baseline survey, we collected information on eye-care 
providers’ demographics characteristics including age, sex, 
race/ethnicity, and cigarette smoking history. We also col-
lected information about providers’ institution, position, and 
current clinical smoking-related practices (based on the 5As 
approach). We used the 5As approach in our baseline assess-
ment for three reasons: (a) the current clinical practice guide-
lines continue to recommend the 5As approach, (b) to be able 
to evaluate providers’ counseling practices based on the cur-
rent clinical practice guidelines as the most recent assess-
ment of these practices was published in 2002 (Gordon et al., 
2002), and (c) using the 5As model does not prevent us from 

Figure 1.  Smoking cessation training program flowchart based on the 3A1R: Ask about tobacco use, Advise to quit, Assess willingness to 
quit, and Refer to telephone tobacco quitlines (QLs).



assessing the 3As in the 3A1R protocol as they are embed-
ded within the 5As model. Additional questions were used to 
evaluate providers’ knowledge and use of the tobacco QLs.

We utilized a standard set of questions to assess providers’ 
motivation, confidence, and practice to assist patients in 
quitting smoking (Warner, 2009). Each question had response 
options of very, somewhat, not very, and not at all. We 
assessed motivation by asking “How motivated are you to 
help patients stop using tobacco?” We assessed confidence in 
ability to deliver smoking cessation counseling “How confi-
dent are you in . . . ?” and smoking cessation counseling 
practices “How often do you . . . ?” with four items based on 
the 3A1R protocol: (a) ask patients about smoking; (b) assess 
patient willingness to quit; (c) advise patients to quit; and (d) 
refer patients to smoking cessation resources.

The motivation to and confidence in ability to deliver 
smoking cessation treatment were assessed at all 3 time 
points (pretraining, posttraining, and 3-month follow-up), 
while the smoking cessation practices and referral to tobacco 
QLs were assessed only at pretraining and at 3-month fol-
low-up to allow time for changes in clinical practices.

Statistical Analysis

We utilized a unique anonymous identifier to link baseline 
and follow-up records for each participant. Because the 
evaluation was designed to assess program impact, analyses 
presented here only include those who completed pretrain-
ing, posttraining, and 3-month follow-up survey instru-
ments. We conducted a descriptive analysis on the 
demographic items and current smoking cessation practices 
at baseline. The primary outcomes were the percentage 
improvement in eye-care providers’ motivation to and con-
fidence in their ability to deliver smoking cessation counsel-
ing, and counseling practices with respect to the 3A1R 
protocol from the baseline to the 3-month follow-up. 
Improvement was defined as a one unit or more change in 
providers’ response in a positive direction from not at all to 
very from pretraining to posttraining and from pretraining to 
the 3-month follow-up (improvement vs. no improvement). 
We used generalized linear mixed models for 3 time points 
(pretraining, posttraining, and 3-month) and for 2 time 
points (pretraining and 3-month) for these binary outcomes. 
The independent variable was the fixed effect of time. 
Because the evaluation was designed to assess program 
impact, analyses presented here are based on only the 91 
respondents who had completed the posttraining survey and 
the 97 respondents who had completed the 3-month follow-
up surveys. We included a random effect for subject. We 
adjusted the p values from the statistical tests to control for 
multiple testing by using the adaptive false detection rate 
(Benjamini & Hochberg, 2000). All analyses were con-
ducted using SAS version 9.3 (SAS Institute Inc., Cary, 
North Carolina).

Results

Recruitment

Between August and October 2014, we enrolled 116 provid-
ers (17.7% response rate; 54% male). We excluded three par-
ticipants from the analysis, two because they did not provide 
direct care to patients and one who was consented but did not 
complete the pretraining survey. Of the 113 participants in 
the pretraining survey, 80.5% completed the posttraining 
survey and 85.8% completed the 3-month follow-up survey 
and were linked successfully to their baseline assessment. 
The higher response rate at the 3-month follow-up compared 
with the posttraining evaluation could be attributable to the 
extra efforts we took to reach participants (i.e., sending up to 
five reminders compared with sending up to three reminders 
at the posttraining evaluation).

Participant Characteristics

Half of the participants were male (54.0%), 69.0% were 
White, 16.8% Asian, 3.5% Black, 4.4% Hispanic, and 
9.7% other (Table 1). The average age was 38 years (stan-
dard deviation, 11.8; range 24-74). Most participants were 
ophthalmologists (40.0%) or were residents in ophthal-
mology training programs (37.2%), followed by fellows 
(11.5%), and optometrists (8.8%). Most participants never 
smoked cigarettes (90.7%) and none reported being cur-
rent smokers.

Participants’ Smoking Cessation Counseling 
Practices at Baseline (Pretraining)

Approximately 32% of participants reported that they did not 
know the percentage of their patients who smoked (Table 1). 
Based on the 5As protocol, 55% of the participants reported 
routinely asking their patients about their smoking status, 
48.7% advised their patients to quit, 24% assessed patients’ 
motivation to quit, 2.7% assisted patients in quitting, 2.7% 
referred patients to other smoking cessation resources, 4.4% 
recommended nicotine replacement therapy, and none 
reported arranging follow-up care to address smoking. When 
participants were asked about smoking-related support sys-
tems currently used in their practice, 40.4% reported not hav-
ing such a system in place. Most participants (71.8%) 
reported that they were not familiar with tobacco QLs, and 
only 8% sometimes referred patients to tobacco QLs.

Posttraining Improvements in Participants’ 
Motivation to and Confidence in Their Ability to 
Deliver Smoking Cessation Counseling

At the posttraining evaluation, 13.5% (95% confidence inter-
val [CI: 7.6, 22.8]; p < .0001) of participants reported 



Table 1.  Eye-Care Providers’ Sociodemographic Characteristics 
and Current Smoking Cessation Counseling Practices at Baseline 
(N = 113).

Sociodemographic characteristics of participants n (%)

Gender
  Male 61 (54.0)
  Female 52 (46.0)
Race/ethnicity

Non-Hispanic White 78 (69.0)
Non-Hispanic Black 4 (3.5)

  Hispanic 5 (4.4)
  Asian 19 (16.8)
  Other 11 (9.7)
Institution

Wills Eye Hospital in Philadelphia 38 (33.6)
Wilmer Eye Institute at Johns Hopkins 
University

28 (24.8)

University of Alabama at Birmingham 25 (22.1)
University of Miami Bascom Palmer Eye 
Institute

22 (19.5)

Position
  Ophthalmologist 47 (41.6)
  Optometrist 10 (8.8)

Resident in training 42 (37.2)
Fellow (clinical or research) 13 (11.5)

Number of hours involving direct patient care
1-20 Hours per week 14 (12.4)
21+ Hours per week 99 (87.6)

Smoking status of eye-care providers
Never smoker 98 (90.7)
Ever smoker 9 (8.3)
Current smoker 0

Mean age (years) ± SD 38.0 ± 11.8
Providers’ current knowledge and smoking 

cessation counseling practices
Providers’ estimate of percentages of patient 
currently smoke

1% to 10% 13 (11.5)
11% to 20% 38 (33.6)
>20% 26 (23.0)
Don’t know 36 (31.9)

Providers’ estimate of percentages of patient 
with eye disease related to smoking

1% to 10% 15 (13.3)
11% to 20% 14 (12.4)
>20% 59 (52.2)
Don’t know 25 (22.1)

Providing smoking cessation counseling 
based on the 5As modela (very often)

Ask about smoking status 62 (55.0)
Assess patients’ willingness to quit 27 (24.0)
Advise patients to quit smoking 55 (48.7)
Assist patients in quitting smoking 3 (2.7)
Arrange follow-up visits to address smoking 0

Sociodemographic characteristics of participants n (%)

Refer patients to other smoking cessation 
resources

3 (2.7)

   Recommend nicotine replacement therapy 5 (4.4)
Support systems currently used

Tobacco user identification system 51 (45.1)
Provider reminder system 25 (22.1)
Informational poster about smoking in 

waiting room
5 (4.4)

Informational handout about quitting 
smoking in waiting room

6 (5.3)

Electronic referral system to other 
resources

5 (4.4)

Fax referral system to state tobacco quit 
lines

4 (3.5)

    None 46 (40.7)
Experience with tobacco quitline

    Not familiar 80 (70.8)
Aware but did not refer 24 (21.2)

    Sometimes refer 9 (8.0)
Always refer patients to a quitline 0

a5As model: Ask about tobacco use, Advise them to quit, Assess 
willingness to quit, Assist with quitting attempts, and Arrange for follow-
up.

 (continued)

Table 1. (continued)

improvement in their motivation to deliver smoking cessa-
tion treatment (Figure 2). Similarly, and with respect to the 
3A1R approach, 12.6% (95% CI [6.8, 22.2]; p < .0001) of 
participants reported improvement in their confidence for 
Ask; 18.5% (95% CI [11.1, 29.2]; p < .0001) for Advise; 
34.2% (95% CI [24.2, 45.7]; p = .008) for Assess; and 56.7% 
(95% CI [44.4, 68.2]; p = .29) for Refer (Figure 2).

Three-Month Improvements in Participants’ 
Motivation to and Confidence in Their Ability 
to Deliver Smoking Cessation Counseling, and 
Counseling Practices Based on the 3A1R

Compared with the baseline assessment, 9.8% (95% CI [5.1, 
18.0]; p < .0001) of participants reported improvement in 
their motivation to deliver smoking cessation treatment 
(Figure 2). Similarly, and with respect to the 3A1R approach, 
8% (95% CI [3.8, 16.0]; p < .0001) of participants reported 
improvement in their confidence for Ask; 15.5% (95% CI 
[9.0, 25.3]; p < .0001) for Advise; 28.6% (95% CI [19.6, 
39.6]; p < .001) for Assess; and 37.8% (95% CI [27.2, 49.7]; 
p = .05) for Refer (Figure 2). Finally, regarding improve-
ment in providers’ smoking cessation counseling practices; 
25.5% (95% CI [16.5, 34.5]; p < .0001) reported improve-
ment in their practices for Ask; 25.5% (95% CI [16.5, 34.5]; 
p < .0001) for Advise; 37.2% (95% CI [27.3, 47.2]; p < 
.0001) for Assess; and 39.4% (95% CI [29.3, 49.4]; p < 
.0001) for Refer (Figure 3).



Discussion

Previous research has documented the urgent need for pro-
moting smoking cessation practices in U.S. eye-care settings 
(Asfar et al., 2015; Gordon et al., 2002; Hoppe, 1998). To 

address this need, we developed and evaluated a brief web-
based educational smoking cessation training program with 
113 eye-care providers at four academic centers. Results 
show that implementing the training program in several 
institutions is feasible; however, the fact that only 17.7% of 

Figure 2.  Percentage of eye-care providers who reported improvement in their motivation to deliver tobacco treatment, and confidence 
to deliver each 3A1R smoking cessation element at the posttraining and 3-month follow-up evaluations after receiving the training.
Note. Improvement is relative to the pretraining assessment (baseline).

Figure 3.  Percentage of eye-care providers who reported improvement in their tobacco treatment practices for each 3A1R smoking 
cessation element at 3-month evaluation after receiving the training.
Note. Improvement is relative to pretraining assessment (baseline). QLs = quitlines.



the providers chose to participate in the study raises ques-
tions about eye-care providers motivation to be involved in 
delivering smoking cessation counseling (Kennedy et  al., 
2011). Similar low participation rates was documented 
among eye-care providers in other countries such as Canada 
(Kennedy et al., 2014). Despite the low response rate to the 
training, the program had a significant positive influence on 
eye-care providers’ motivation to and confidence in ability to 
deliver smoking cessation counseling, and their counseling 
practices with respect to the 3A1R protocol, although 
changes from pretraining to posttraining evaluation were 
slightly decreased at the 3-month follow-up. Moreover, 
changes in practices were larger than changes in motivation 
and confidence. This could be explained by that fact that pro-
viders’ motivation and confidence were already high at base-
line which allowed for very little improvement. To our 
knowledge, the current study is the first to target eye-care 
providers in the United States. Further work is needed to 
conduct feasibility assessments of the project at the system 
level (e.g., supportability, usability, affordability, and main-
tainability) to enhance providers’ participation in the training 
and prioritize and reinforce their smoking cessation counsel-
ing practices. In addition, it is important to determine the 
number of fax referrals made to the tobacco QLs and the 
actual increase in smoking cessation rates among patients. 
Integrating the training in the ophthalmology curriculums, in 
addition to implementing system-level change to integrate 
the 3A1R protocol into electronic medical records (EMR) 
systems might improve eye-care providers’ competency and 
compliance in addressing their patients’ smoking behavior 
(Asfar et al., 2015; Bentz et al., 2006; Gordon et al., 2006).

This study suggests that there is a potential benefit from 
training eye-care providers in smoking cessation counseling. 
Consistent with prior research among other professions (e.g., 
dentists, pharmacists, nurses), our results indicate that a brief 
web-based tobacco cessation training module is likely to 
have a positive impact on eye-care providers’ self-reported 
motivation, confidence, and counseling practices for assist-
ing patients with quitting smoking (Corelli et  al., 2005; 
Gordon et al., 2006; Pederson, Dever, & McGrady, 2009). To 
date, only one pilot study has been conducted in the United 
Kingdom to test the impact of an educational intervention on 
the delivery of a brief smoking cessation intervention by 
optometrists (Lawrenson et  al., 2015). Compared with our 
study, this study reported better improvements in providers’ 
practices for Ask (51% vs. 25.5%), and Advise (33% vs. 
25.5%). However, number of participants in this study was 
relatively smaller (36 vs. 96) and the follow-up response rate 
was lower (45% vs. 86%) than our study.

At baseline assessment, one third of providers were 
unaware of the smoking status of their patients. Of note, 
those who participated were a substantial minority of those 
who were invited. The resulting sample may therefore under-
estimate the proportion of providers unaware of the smoking 
status of their patients, given their motivation to participate 

in the study. Besides, only half of our participants reported 
routinely asking patients about smoking and advising them 
to quit. Of these, less than 5% were involved in other activi-
ties (assisting in quitting or referring to other cessation ser-
vices). Similarly, a U.S. study reported that only 6% of 
optometrists collected information from patients about 
smoking habits (Gordon et al., 2002). A survey of U.K. oph-
thalmologists also found that asking patients about smoking 
status was not part of routine ophthalmic practice, and that 
the use of brief interventions and referral to other smoking 
cessation resources was uncommon (Sahu, Edwards, 
Harrison, Thornton, & Kelly, 2008). Given the fact that 
tobacco use is an important modifiable risk factor for several 
serious eye conditions that can lead to blindness, more public 
health efforts are needed to promote smoking cessation prac-
tices in eye-care settings (Asfar et al., 2015).

After receiving the training, only 26% of providers reported 
referring their smoking patients to tobacco QLs. This could be 
related to the absence of resources needed to provide this ser-
vice. Evidence suggests that increasing fax referrals to tobacco 
QLs may require organizational changes (Bentz et al., 2006). 
For instance, integrating smoking cessation treatment into the 
EMR increased the identification of smokers and provision of 
counseling assistance (Bentz et al., 2007; Linder, Ma, Bates, 
Middleton, & Stafford, 2007). Using this technology in eye-
care settings could result in the integration of tobacco use 
treatment into the standard of care for eye patient manage-
ment. EMR-assisted counseling and referral has the potential 
to increase guideline adherence by eye-care providers by 
offering a structured approach. Additionally, once the smoking 
cessation counseling has been integrated in the EMR, data 
about the delivery of and compliance with the smoking cessa-
tion protocol can be captured and stored electronically. Such 
information can be used for tracking outcomes and evaluating 
quality improvement initiatives in the future.

There are several study limitations that should be 
addressed. First, because the response rate was low, results 
are not generalizable to the larger population of eye-care pro-
viders in the United States. The self-report nature of the data 
is an additional limitation. However, prior research has dem-
onstrated that real changes in practices mirrored self-reported 
practice behavior among health care providers (Prochaska 
et al., 2008). Our study did not evaluate the improvement in 
providers’ knowledge of the impact of smoking on eye con-
ditions because the main focus of the study was the improve-
ment in their smoking cessation counseling delivery 
practices, and prior research indicated that eye-care provid-
ers are very knowledgable about the effects of smoking on 
the eye (Kennedy et al., 2014). We also did not collect data 
on smoking cessation rates among patients. However, the 
fact that our intervention improved the compliance of physi-
cians with the 3A1R is promising. A follow-up study to doc-
ument evidence on change in providers’ practices and to 
determine rates of smoking cessation among their patients is 
needed to further prove the efficacy of the training.



Implications for Practice

The current study presents the first systematic attempt to pro-
mote the delivery of tobacco use treatment in eye-care set-
tings in the United States. The study provides a potential 
model for implementing a shared online evidence-based 
tobacco educational program in multiple institutions 
(Hudmon, Prokhorov, & Corelli, 2006). Integrating the train-
ing program in the ophthalmology curriculums and the 3A1R 
smoking cessation counseling protocol into EMR systems in 
eye-care settings might promote smoking cessation practices 
in these settings.
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