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Abstract

Background: We recently demonstrated the ability of a suite of tools embedded in an electronic 

medical record (EMR) to improve tobacco cessation treatment for adult smokers admitted to the 

hospital. A randomized controlled trial conducted by our group demonstrated the ability of an 

EMR-embedded tobacco use disorder treatment tool, the Electronic Support Tool and Orders for 

the Prevention of Smoking (E-STOPS), to increase the identification and treatment of smokers, but 

its uptake varied among 126 physicians randomized to the intervention arm. The purpose of this 

study was to identify facilitators and barriers to using E-STOPS.

Methods: Semi-structured individual interviews from a purposive sample of 12 hospitalist 

attending physicians and nine internal medicine residents who were randomized to the E-STOPS 

intervention were analyzed thematically.

Results: Three themes shaped E-STOPS use: the inpatient environment, prescriber attitudes and 

beliefs, and information needs. Overall, participants were pleased with E-STOPS, but had specific 

suggestions for improvements regarding the timing of the intervention, suppression logic, and 

additional decision support and training. A few had concerns about the clinical appropriateness of 

beginning treatment for tobacco dependence during a hospitalization and the proper role of the 

inpatient team in that treatment.
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Conclusions: Tobacco dependence treatment for hospitalized smokers and facilitated by the 

EMR is generally acceptable to hospitalists and resident physicians. Improvements in provider 

training and feedback as well as the timing and content of the electronic tools may increase their 

utilization by inpatient physicians.
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1. Introduction

Hospitals are smoke-free environments and required to identify and offer treatment to 

smokers who are hospitalized. (Centers for Medicare and Medicaid Services, 2009; Fiore et 

al., 2012; Williams et al., 2009). Inpatients undergo a period of enforced tobacco abstinence, 

providing a “teachable moment” (Boudreaux et al., 2012; Buchbinder et al., 2014; Lawson 

and Flocke, 2009) to initiate treatment and promote long-term abstinence. Furthermore, 

because many admissions are for tobacco-related conditions, these acute health events may 

provide sufficient motivation for smokers to quit (Boudreaux et al., 2007).

Health information technology is an accepted tool to identify and treat smokers (Blumentha 

and Tavenner, 2010). The ubiquity of electronic medical records (EMRs) allows the 

integration of data from ambulatory, inpatient, and emergency department encounters so that 

care initiated in one clinical setting can be continued in another. Because tobacco 

dependence treatment initiated during inpatient stays leads to long-term abstinence if 

continued for at least 30 days (Rigotti et al., 2012), EMRs can make treatment of tobacco 

dependence an integrated, systemwide effort. Counseling by clinicians has been 

demonstrated to increase quit rates for smoking (Stead et al., 2013). EMRs include a variety 

of functionalities to facilitate the “5 A’s” of tobacco dependence treatment: Ask, Advise, 

Assess, Assist, Arrange, with most functions focusing on Asking about tobacco use and 

Assisting with medication prescribing (Schindler-Ruwisch et al., 2017).

Our recent longitudinal, randomized controlled trial demonstrated the ability of an EMR-

embedded tobacco use disorder treatment tool, the Electronic Support Tool and Orders for 

the Prevention of Smoking (E-STOPS), to increase the identification and treatment of 

smokers (Bernstein et al., 2017). E-STOPS use varied considerably, and we conducted a 

qualitative sub-study to better understand the potential barriers and facilitators that may 

shape physician use of E-STOPS and ascertain how to improve its uptake and use.

2. Methods

2.1. Overview of E-STOPS

From 2012–2016 we conducted a randomized trial to compare rates of smoking cessation 

among medical inpatients who were cared for by physicians randomized to one of two arms: 

(1) access to the standard EMR that included only the tobacco dependence treatment 

medications from the hospital formulary or (2) an intervention arm that included a one-hour 

training session on tobacco dependence treatment and access to E-STOPS (Bernstein et al., 

Grau et al. Page 2

Drug Alcohol Depend. Author manuscript; available in PMC 2020 December 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2017). The E-STOPS program consisted of a best practice alert (BPA) that informed 

physicians of patients’ smoking status and allowed for easy selection from a menu of 

evidence-based smoking cessation treatment options. These included entering tobacco use 

disorder (TUD) in the patient’s problem list, a medication order set for nicotine replacement 

therapy (NRT) in several dosages as well as several other medications (i.e., clonidine, 

nortriptyline, and bupropion), Connecticut Smokers’ Quitline (QL) referral, and notification 

of the patient’s primary care provider via EMR messaging that tobacco dependence 

treatment had been initiated during hospitalization.

2.2. Study sample

Participants for the qualitative sub-study included hospitalist attending physicians or internal 

medicine resident physicians who had been randomized to the intervention arm and treated 

at least 10 patients who were smokers. All participants practiced at one of two teaching 

hospitals in New Haven, Connecticut that serve much of New Haven County. A total of 46 

potential participants were currently on staff at the time of recruitment for the sub-study. 

They were contacted via email up to three times and invited to participate in the study. 

Enrollment continued until data saturation was reached; 21 of the 46 potential participants 

expressed interest in participating in the study (46% response rate) and all 21 enrolled (i.e., 

none of those who contacted the study declined to participate).

2.3. Procedures

Data for the qualitative sub-study were collected between February and November 2016 and 

included 21 participants. Using a purposive sampling strategy, approximately equal numbers 

of internal medicine residents and hospitalists were invited to participate. We continued to 

interview until thematic saturation had been achieved (Guest et al., 2006). All interviews 

(except for one) were individually administered in a private setting with the remaining 

conducted by telephone.

Two experienced qualitative interviewers (LG, DC) conducted the interviews using a semi-

structured interview guide developed for this study. Each interview lasted 30–60 minutes, 

was digitally recorded, and transcribed verbatim. All study procedures and materials were 

approved by the Yale Human Investigation Committee. Participants provided written 

informed consent and received a $10 gift certificate upon completion of the interview.

2.4. Data collection and analysis

The interview guide included five domains: (1) history of tobacco cessation training and 

customary pre-study approach to TUD treatment, (2) description of participants’ typical 

daily inpatient workflow, opinions about (3) E-STOPS functionality and (4) training they 

initially received in the main study, and (5) recommendations for program improvement.

The members of the research team responsible for coding and analysis (LG, DC, JW, and 

TO) met regularly to discuss the transcripts and develop the codebook. Two residents and 

two hospitalist transcripts were coded independently by each and discussed during codebook 

development. Coding discrepancies were resolved by consensus. Codebook refinement 

continued until no new codes were identified and there was acceptable inter-coder reliability. 
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The remaining transcripts were independently coded by one of two coders (TO or JW) and 

reviewed by the first author when entering the data into ATLAS.ti (Version 7.1.7). The four 

team members met regularly to analyze the data iteratively and inductively. Thematic 

analysis (Braun and Clarke, 2006, 2013) and the constant comparison (Kolb, 2012) methods 

were used to identify common patterns across the codes and interview content. A systematic 

search for “negative” instances where the data did not fit the existing themes was also 

included in the analysis.

3. Results

Participants’ positions (i.e., hospitalists or internal medicine residents) and gender were the 

only descriptive data collected. The sample included 21 physicians, 10 of whom were 

internal medicine residents; 12 were males.

Three major themes that shaped participants’ E-STOPS use emerged from the 36 codes (Fig. 

1). Two themes—E-STOPS in the Inpatient Environment and Personal Attitudes and Beliefs

—appeared to directly influence behavior, whereas the Information Needs theme appeared 

to indirectly affect E-STOPS behavior through its potential impact on participants’ attitudes 

about E-STOPS or their approach to inpatient care.

The three themes are described below and illustrative quotes for each sub-theme are 

provided in Table 1.

3.1. E-STOPS in the inpatient environment theme

3.1.1. E-STOPS functionality and content—Most participants described E-STOPS 

as “a useful touchpoint,” “comprehensive,” and “easy to use.” They appreciated that it 

served as a “nice reminder” of patients’ smoking status and as easy access to NRT dosing 

information and automatic QL referral.One participant noted that E-STOPS served “to raise 

the level of awareness of providers about that issue of tobacco cessation” (P2, Internal 
Medicine, female) and reinforced the message of tobacco cessation as a health priority for 

the organization.

Although most participants liked having dosing information and several NRT options, some 

expressed reservations about initiating treatments other than NRT “because [they] didn’t 

want to start something without having that long conversation” (Participant 3, Internal 

Medicine, female)—although this participant was willing to continue patients’ existing 

medications.

3.1.2. Timing issues—Participants discussed the vicissitudes of the inpatient 

environment, how firing of the E-STOPS components fit with an unpredictable inpatient 

workflow, patients’ acute versus long-term needs, and providers’ customary practice. The 

desire was for the firing of E-STOPS to occur at the most appropriate times during patient 

evaluation, treatment, and discharge. Many suggested preferred times for E-STOPS to fire 

and for repeat firings to occur. Possible suppression of initial firing until acute medical needs 

are addressed or the patient has been seen and their desire to receive NRT while hospitalized 

has been discussed was also frequently mentioned.
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Most participants were open to automatic firing of the TUD and QL components upon 

admission. Objections to automatic firing were primarily based upon participants’ mistrust 

of the accuracy of the EMR information. Some also thought that repeat firings when 

accessing a patient’s EMR could engender “alert fatigue” (i.e., becoming inured and not 

responding to alerts). Participants’ attempts to be proactive and see patients before they were 

physically brought to the medical unit activated E-STOPS and potentially increased the 

frequency of popups. This could, in turn, promote alert fatigue and tendencies to dismiss the 

program.

3.1.3. Recommendations to improve E-STOPS usability—Participants 

recommended ways to improve E-STOPS functionality and promote its consistent use by 

providers. These included adjusting the timing of BPAs and modifying the format and 

content of the tobacco order set.

Given the necessity to first focus on patients’ acute medical problems, participants suggested 

that E-STOPS should fire multiple times during the inpatient stay. There was no clear 

consensus, however, about how many times or at what times of the day it should fire. Many 

recommended that E-STOPS fire at discharge when tobacco use cessation could be part of 

the conversation about transitioning back to outpatient care. Two participants recommended 

incorporating E-STOPS into the existing admissions order set to reduce alert fatigue and 

ensure its consistent use. Participants also recommended improving ease of use by 

standardizing the E-STOPS format to be consistent with other order sets in use. The 

difference in physical appearance from that of other existing order sets posed a barrier to its 

use, particularly when time demands were greatest.

3.2. Information needs theme

Participants identified several types of information deficits that, if addressed, may increase 

E-STOPS use. These included more information about EMR and E-STOPS functionality, 

treatment efficacy of the various E-STOPS options, and feedback about individual E-STOPS 

behavior.

3.2.1. Information about EMR and E-STOPS functionality—Participants believed 

that providers would make better use of and more informed decisions about E-STOPS with 

further training about the functionality and navigation of both the EMR and E-STOPS. As 

participants discussed their E-STOPS use, it also became apparent that many were unclear 

about how to navigate the alert and order set or about the results of their actions. Participants 

often inadvertently dismissed alerts and were unable to later retrieve them. Rather than their 

action being based on any conscious decision, they were often unaware of having ordered 

QL referrals when they accepted E-STOPS in an attempt to prevent future alerts each time 

they entered patients’ medical records.

Lack of familiarity with the EMR could influence E-STOPS behaviors and ultimately 

become habit. These observations raised the question for researchers about whether E-

STOPS activation should be delayed until new staff become accustomed to the EMR.
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A second issue pertained primarily to hospitalists’ schedules. Residents have regularly 

scheduled, mandatory meetings and receive weekly emails from chief residents, thereby 

making it easier to schedule their trainings. Hospitalists have no mandatory meeting 

requirements. Hence, it is less clear whether extended or ongoing, in-person training is 

possible for hospitalists. One hospitalist recommended that it could be added to their annual 

remote training requirements as a “video presentation that you can click on your own at your 

own leisure” (P17, Hospitalist, male).

3.2.2. Information about treatment efficacy—Inpatient providers have little 

opportunity to observe the long-term effects of tobacco cessation interventions. Many 

participants acknowledged their relative lack of knowledge about the efficacy of tobacco 

cessation interventions such as NRT and QL and their interest in learning more about these 

subjects.

3.2.3. Feedback about individual E-STOPS behavior—Participants believed that 

periodically receiving information (e.g., quarterly reports) about how much (or little) they 

used E-STOPS was useful and could encourage them to use the program. They appeared 

genuinely interested in feedback about their own E-STOPS behavior over time and relative 

to that of other providers with access to the electronic support tool.

3.2.4. Recommendations to address information needs—To address information 

needs, participants primarily recommended methods to improve information dissemination 

and supplemental training, particularly with respect to scientific evidence about tobacco 

cessation interventions. Additional training, refresher courses, and updates on advances in 

treatment of tobacco use disorder were commonly recommended.

Participants primarily discussed tobacco cessation with patients with pulmonary or 

cardiovascular diagnoses and appeared unaware of the potential negative impact of smoking 

on other health problems (Ford and Shilliday, 2006; Silverstein, 1992). This “negative 

instance” suggests the need to increase awareness of the deleterious effects of smoking on 

other conditions and could further reinforce the need to address tobacco cessation with all 

patients who smoke.

3.3. Personal attitudes and beliefs theme

Participants provided both direct and indirect evidence of how attitudes and beliefs about 

program functionality, smoking cessation interventions, and preferred approach to inpatient 

care shaped E-STOPS behavior. E-STOPS use appeared to be linked to the belief that an 

intervention requiring minimal time or effort that can improve patients’ health was well 

worth doing and “certainly made it a lot easier to do the right thing” (P15, Hospitalist, male).

3.3.1. Facilitators of E-STOPS use—E-STOPS use appeared more likely to occur 

when providers believed that inpatient settings are an appropriate environment in which to 

encourage patients to quit or try new approaches to smoking cessation—particularly for 

patients who lacked access to ambulatory healthcare services and may have never thought 

about quitting.
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3.3.2. Barriers to E-STOPS use—Aside from timing issues and the need to address 

acute medical problems, three beliefs also appeared to discourage E-STOPS use. The first 

was the belief that inpatient treatment for tobacco use was only appropriate for specific 

admitting diagnoses, most often identified as chronic obstructive pulmonary disease or 

cardiac problems. A second barrier concerned the belief that, with little or no opportunity for 

patient follow-up once discharged, the issue of tobacco cessation was more appropriately 

within the purview of outpatient primary care. Finally, participants often rationalized their 

reluctance to use E-STOPS based on their expectations about patients or (less frequently) the 

belief that the patient should always initiate the request for treatment.

4. Discussion

E-STOPS was generally well-received. We identified three themes among the 21 interviews 

with internal medicine residents and hospitalists. Apart from the challenge of scheduling in-

person training sessions for the latter group, no between-group differences in content were 

discernible.

Our findings were generally consistent with previous studies (Jensen and Bossen, 2016; 

Koskela et al., 2016; Taft et al., 2017). Alerts were viewed as useful reminders, but provider 

workload and workflow often impeded E-STOPS use. The timing of reminders to be 

consistent with clinicians’ workflow (Bates et al., 2003; Jenssen et al., 2016; Militello et al., 

2004; Patterson et al., 2005, 2004; Saleem et al., 2005) and reducing the overall number of 

alerts (Saleem et al., 2005) were thought to facilitate E-STOPS use. The number and 

frequency of alerts is critical to the successful implementation of EMR-based programs 

(Bates et al., 2003), as most alerts are dismissed (van der Sijs et al., 2006), and response 

attenuates over time (Saleem et al., 2005). Participants’ stated suggestions of limiting firing 

to daytime hours (after placing the initial and most urgent orders), continuing to fire until the 

provider responds, firing again at discharge, and permitting access to other staff with 

discharge responsibilities were thought to be ways to promote E-STOPS use. These 

strategies could potentially be less intrusive, reduce the number of alerts received by any 

given provider, and be tested in future studies to determine which are most effective in 

increasing E-STOPS use.

Although providers’ decision-making process and treatment approach can vary considerably 

(Forsvik et al., 2017; Neri et al., 2015) and be influenced by local policies and 

environmental factors, a review concluded that decision-support systems improve 

prescribing practices and preventive care referrals. However, few studies have examined the 

effect of these systems on clinical, workload, or efficiency outcomes (Bright et al., 2012). 

Hence, we recommend that computer-based health promotion interventions consider not 

only providers’ information needs, workflow, and usability issues but also seek to design 

programs to be sufficiently flexible to individual treatment approaches and decision-making 

styles (Rizvi et al., 2016; Van Engen-Verheul et al., 2016). For example, alerts for a given 

provider could be suppressed until after meeting the patient and submitting initial orders. 

They could also be suppressed within designated units wherein patients may have acute 

medical needs or need for emergent stabilization (e.g., intensive care, delivery wards). 

Another possible strategy for promoting E-STOPS use and reducing risk of alert fatigue 
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would be to permit access to E-STOPS to other staff (e.g., nursing, social work, health 

psychology, respiratory therapy, pharmacy) or in conjunction with discharge activities and 

plans. Feedback to program designers about usability issues also facilitates program use 

(Saleem et al., 2005), and based upon the many suggestions from participants on how to 

improve E-STOPS usability, we further recommend including a feedback option for users to 

voice concerns about E-STOPS functionality and usability to encourage user “buy-in” and 

provide the software developers with valuable information about how to further improve E-

STOPS.

Simple or minor changes in formatting, such as having the intervention appear on a single 

screen and providing citations for or links to seminal articles and guidelines, can also 

improve program use (Bates et al., 2003; Teich et al., 1993; Van Engen-Verheul et al., 2016) 

and were noted by participants in this study. In addition, although only one participant 

recommended standardizing the order set format to be consistent with all other order sets 

within the same EMR system, this recommendation seems relatively easy to implement and 

could greatly improve E-STOPS usability in that the time to mentally process the 

information would be reduced. Notwithstanding, format does not appear to be as important 

as EMR data validity (Jensen and Bossen, 2016). As providers noted and consistent with the 

literature, inaccuracies can result in false-positive alerts, mistrust of the system, and 

inefficient use of clinicians’ time (Koskela et al., 2016). Strategies to improve the validity of 

EMR data could greatly improve use of EMR-embedded tools such as E-STOPS. This could 

be accomplished through routine and frequent updates of patients’ EMR and periodic 

reporting on improvements made to the EMR system and statistics concerning data accuracy. 

Through these actions, it is hoped that confidence in data accuracy would gradually improve 

over time.

The difficulties noted by many participants in navigating the program also suggested the 

need for more detailed training about program navigation and functionality. The importance 

of this training has been associated with increased user satisfaction and decreased perceived 

level of stress (Ghahramani et al., 2009; Patterson et al., 2005). Therefore, it is important to 

ensure that clinicians—particularly those who are new to EMR and/or E-STOPS—meet a 

designated minimum standard of competence in navigating these system(s). It may also help 

to implement the trainings in a stepwise fashion with EMR training occurring first and 

allowing for time to get used to that system before initiating E-STOPS training and use.

Consistent with a review article on reminders and feedback (Bennett and Glasziou, 2003), 

many participants were interested in information about treatment efficacy for various 

tobacco cessation interventions, feedback about their E-STOPS behavior, and access to brief 

online courses. These points could improve provider receptiveness to E-STOPS and could be 

customized for all staff positions that may contribute to the treatment of tobacco 

dependence.

It could be inferred from the interviews that an inpatient “culture” appeared to exist in which 

discussions about smoking cessation with inpatients were limited to a circumscribed set of 

diagnoses (e.g., COPD). One unique finding from this study was the “negative instance” was 

that of participants not recognizing how smoking has far-reaching negative consequences 
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(e.g., complicates healing of wounds or management of chronic illnesses such as diabetes). 

Offering empirical evidence about the potential deleterious effects of smoking on many 

health problems may increase discussions about tobacco cessation with all patients who 

smoke. And while the concept that patients, not providers, should decide whether to initiate 

NRT seems consistent with a patient-centered culture, it also suggests a reactive rather than 

proactive approach to the treatment of tobacco dependence. We recommend disseminating 

information about the far-reaching deleterious effects of smoking and, as previously noted, 

empirical evidence of the effectiveness of smoking cessation interventions. We also support 

efforts to make tobacco dependence treatment the default (i.e., requiring patients who 

decline treatment to “opt out”) as another strategy to increase access to tobacco cessation 

treatment within the inpatient setting (Richter and Ellerbeck, 2015).

Several study limitations should be noted. First, the study occurred within one hospital 

system. The EMR systems and the environment in which they are used vary, and hence, the 

results of the current study may have limited transferability and should be verified and 

adapted according to the local needs of other healthcare environments. Second, recall and 

social desirability biases may have influenced the findings. Finally, although the issue of 

leaving requests for tobacco pharmacotherapy entirely to the patient was not suggested by 

many, the frequency of this belief should be assessed in future studies to determine whether 

an “opt out” approach would further promote E-STOPS use (Richter and Ellerbeck, 2015).

In conclusion, EMR-facilitated tobacco dependence treatment for hospitalized smokers is 

feasible and generally acceptable to hospitalist and internal medicine resident physicians. 

Improving provider training and feedback, the timing and content of the electronic tools, and 

considering providers’ decision-making and treatment approach may increase utilization by 

providers.
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Fig. 1. 
Conceptual Model of the Issues that Shape Physicians’ Use of the Electronic Support Tool 

and Orders for the Prevention of Smoking (E-STOPS).
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