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Purpose. Hospitalization affords an opportunity to reduce smoking, but 
fewer than half of patients who smoke receive evidence-based cessation 
treatment during inpatient stays. This study evaluated a pharmacist-led, 
electronic health record (EHR)–facilitated opt-out smoking cessation inter-
vention designed to address this need.

Methods. Analyses of EHR records for adult patients who smoked in the 
past 30 days admitted to an academic medical center in the upper Mid-
west were conducted using the Reach Effectiveness Adoption Implemen-
tation Maintenance (RE-AIM) framework. The reach of a pharmacist-led, 
EHR-facilitated protocol for smoking cessation treatment was assessed 
by comparing patients’ receipt of nicotine replacement therapy (NRT) 
and tobacco quitline referral before and after implementation. χ2 tests, t 
tests, and multiple logistic regression models were used to compare reach 
across patient demographic groups to assess treatment disparities and 
the representativeness of reach. Adoption of the program by hospital 
services was also assessed.

results. Of the 70 hospital services invited to implement the program, 
88.6% adopted it and 78.6% had eligible admissions. Treatment reach in-
creased as rates of delivering NRT rose from 43.6% of eligible patients be-
fore implementation to 50.4% after implementation (P < 0.0001) and quitline 
referral rates rose from 0.9% to 11.9% (P < 0.0001). Representativeness 
of reach by sex and ethnicity improved after implementation, although dis-
parities by race and age persisted after adjustment for demographics, in-
surance, and primary diagnosis. Pharmacists addressed tobacco use for 
eligible patients in 62.5% of cases after protocol implementation.

conclusion. Smoking cessation treatment reach and representativeness 
of reach improved after implementation of a proactive, pharmacist-led, 
EHR-facilitated opt-out smoking cessation treatment protocol in adult in-
patient services.

Keywords: electronic health records, healthcare disparities, implementa-
tion science, medication reconciliation, pharmacists, tobacco use cessation
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Nearly 1 in 7 US adults (representing 
over 34 million Americans) smoke 

cigarettes, and many of these individ-
uals are hospitalized each year, pro-
viding an underutilized opportunity for 
smoking cessation.1-4 Although the ma-
jority of adults who smoke want to quit 

and more than half try to quit annually, 
few use broadly available evidence-
based smoking cessation treatments.5 
Evidence suggests that system changes 
in healthcare delivery (eg, system-
atic assessment and documentation of 
smoking status, training staff to refer 
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patients to smoking cessation treat-
ment, and hospital policies to support 
smoking cessation) can help to address 
this gap in smoking cessation treat-
ment reach, but effect sizes are modest 
and there are many implementation 
challenges.6,7

Low reach of smoking cessation 
treatments is a problem across all levels 
of care, including in inpatient hospi-
talization. Although hospitalizations 
afford opportunities to enhance mo-
tivation to quit for health reasons and 
to leverage temporary abstinence to 
kickstart attempts at permanent ab-
stinence, few patients who smoke at 
admission receive evidence-based 
smoking cessation treatment during 
or after their hospitalizations.3,4,8-12 
Promising models of inpatient smoking 
cessation treatments are effective in 
helping patients quit smoking and 
refrain from smoking following dis-
charge.4,6,13 Implementation of such 
programs is not simple, and achieving 
broad and equitable reach of inpatient 
smoking cessation treatments can be 
challenging.14-18

Making cessation treatment the 
default for all patients who smoke is 
an approach that shows promise to 
enhance the reach and equitable de-
livery of tobacco cessation treatments. 
Thus, opt-out programs make treating 
tobacco use the default for patients, 
unless they actively opt out of cessa-
tion treatment.19-23 System changes 
that prompt healthcare personnel to 
proactively provide smoking cessation 
treatment to all patients who smoke 
also seem to be particularly effective in 
reaching typically underserved popu-
lations that are disproportionately af-
fected by tobacco use and historically 
less likely to receive cessation treatment 
(ie, socioeconomically disadvantaged 
people and members of racial/ethnic 
minority groups).24-26 For example, a 
recent cluster-randomized controlled 
trial showed that implementing elec-
tronic health record (EHR)–facili-
tated workflows that cue up smoking 
cessation treatment referrals in rou-
tine care at least tripled the reach of 
state quitline services in primary care 

settings and had especially high reach 
among African American patients and 
Medicaid-eligible patients.24

The first aim of the present study was 
to assess the reach of the new pharmacist-
led inpatient smoking cessation treat-
ment intervention by comparing rates 
of nicotine replacement therapy (NRT) 
prescribing and Wisconsin Tobacco 
Quit Line (WTQL) referral before and 
after implementation. Pharmacotherapy 
reach analyses also assessed shifts in 
NRT prescribing from physicians to 
pharmacists with implementation of the 
new workflow to identify who addressed 
tobacco use during the inpatient stay. 
The second aim was to assess the rep-
resentativeness of reach of the program 
across patient subgroups defined by age, 
sex, race, ethnicity, insurance status, and 
primary diagnoses at discharge.

Methods

The current study evaluated a pro-
active, opt-out approach to treating 
combustible tobacco use among adult 
inpatients in a tertiary care university 

hospital in the upper Midwest. A work-
flow was developed to enhance 
implementation using the Reach 
Effectiveness Adoption Implementation 
Maintenance (RE-AIM) framework for 
implementation planning and evalu-
ation.27,28 Specifically, a multidiscip-
linary team worked together to design 
implementation strategies that would 
(1) have broad and equitable reach 
by taking a population-based ap-
proach that targeted all inpatients who 
smoked, (2) be readily adopted by hos-
pital services, (3) connect patients with 
effective treatments, and (4) be imple-
mented in a sustainable manner.

Clinical pharmacists were tar-
geted as the ideal group to implement 
the opt-out intervention. Studies have 
shown pharmacist-led programs ad-
dressing tobacco use to be both cost ef-
fective and efficacious.29,30 Pharmacists 
are well suited to offer evidence-based 
smoking cessation treatment, as they 
have the skills and training needed 
to recommend smoking cessation 
pharmacotherapies (eg, NRT). As best 
practices include providing both NRT 
and cessation counseling, pharmacists 
can also facilitate connections with 
cessation counseling through referrals 
to telephone tobacco quitlines, avail-
able throughout the United States.31,32 
Workflows, EHR tools, and training ma-
terials needed to support implementa-
tion of the program by pharmacists and 
nurses were developed by the research 
team. Details regarding the develop-
ment, formative testing, and refine-
ment of the implementation strategy 
are described elsewhere.33

The intervention and implemen-
tation strategies were designed with 
health equity in mind. To minimize cost 
and access barriers to treatment, the 
counseling portion of the intervention 
included referral to free quitline tele-
phone and/or web coaching services 
available 7  days a week and optional 
mailed 2-week NRT kits. In Wisconsin, 
quitline services (ie, the WTQL) are 
available at no cost to all state resi-
dents. Quitlines offer services in many 
languages and have the capacity to de-
liver targeted interventions to groups 

KeY PoiNts
 • Hospitalization affords an op-

portunity to reduce smoking 
and provide patients who 
smoke with treatment, but 
few patients who smoke at 
admission receive evidence-
based smoking cessation 
treatment during or after their 
hospitalization.

 • Hospital pharmacists 
are well situated to offer 
evidence-based smoking 
cessation treatment, including 
pharmacotherapies and re-
ferral to counseling services 
(eg, tobacco quitlines).

 • Opt-out approaches, which 
make treating tobacco use the 
default for patients, show prom-
ise for increasing cessation up-
take and improving equity in the 
reach of treatment provision.
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disproportionately affected by tobacco. 
For example, the WTQL offers an inten-
sive treatment program to quit com-
mercial tobacco use for callers who 
identify as American Indian or Native 
American.34 As such, quitlines offer 
promise as a way to reduce disparities 
in treatment access and success.

study design.   A pre-post design 
was used to evaluate changes in rates of 
delivering smoking cessation treatment 
among all smokers admitted to a large 
Midwestern hospital from a 10-month 
baseline (preimplementation) period 
to a 10-month postimplementation 
period.

intervention.  The intervention 
involved 2 components for eligible pa-
tients who smoked: (1) pharmacists 
providing NRT (eg, nicotine patches 
and/or lozenges or gum) during the 
inpatient stay and upon discharge (ab-
sent contraindication) and (2) phar-
macists providing referral to the WTQL 
at discharge.10,31 Pharmacists ordered 
NRT under a standing delegation 
protocol, such that individual orders 
did not need approval from a physician. 
The delegation protocol did not extend 
to varenicline or bupropion.

At admission, nurses documented 
tobacco use in the 30 days before hospi-
talization. Then, as part of the medica-
tion history and via an EHR adaptation, 
pharmacists informed eligible patients 
who smoked that they would receive 
NRT during hospitalization and upon 
discharge and that they would be re-
ferred to the WTQL for counseling, 
unless they actively opted out of these 
treatments.

Referral to the WTQL was ordered 
via an EHR-based electronic referral, or 
“eReferral,” that prompted the WTQL to 
proactively call referred patients within 
3 days of discharge. WTQL services in-
clude, at minimum, one 20-minute 
counseling call with a quit-coach and 
unlimited patient-initiated calls for 
support available 24 hours a day, 7 days 
a week. WTQL services also include a 
free mailed 2-week supply of nicotine 
patches, gum, or lozenges once per 
year (unless the patient is medically 
ineligible for NRT). Details regarding 

the EHR tools that prompted and sup-
ported the intervention are presented 
elsewhere.33

The hospital pharmacy and thera-
peutics committee and medical board 
approved the smoking cessation 
protocol. The Health Sciences institu-
tional review board at the University of 
Wisconsin–Madison deemed this pro-
ject exempt from review as a quality 
improvement study.

inclusion/exclusion criteria.   
The smoking cessation protocol spe-
cified inclusion and exclusion criteria 
designed with end-user input. Eligible 
patients were adults (≥18  years old) 
identified upon hospital admis-
sion as smoking cigarettes (with or 
without use of other tobacco prod-
ucts) in the past 30  days. Patients 
were excluded if they exclusively used 
tobacco products other than com-
bustible cigarettes; were pregnant; 
had a cerebrovascular bypass in the 
past 12 weeks; had a cerebrovascular 
aneurysm or vasospasm in the past 4 
weeks; were admitted for flap or free-
flap breast reconstruction or vascular, 
orthopedic, or spinal surgery; were 
receiving intensive care unit (ICU) 
care; were on the burn service; or had 
open wounds (ie, surgical wounds 
not sutured/stapled, pressure ulcers 
of stage 2 or higher, wounds with 
vacuum-assisted closure). Exclusion 
criteria were determined by the multi-
disciplinary implementation team 
(eg, agitation due to the excitatory ef-
fects of nicotine in the ICU, elective 
surgeries that require smoking ces-
sation, etc). eFigure 1 details exclu-
sions among admissions by 10-month 
time period (preimplementation vs 
postimplementation). For patients 
with multiple admissions within each 
period, only the first eligible admis-
sion was analyzed to avoid inflation 
of reach estimates by inclusion of pa-
tients with multiple treatment oppor-
tunities due to rehospitalization.

Measures.  The current ana-
lyses used data collected for 
 clinical care during hospitaliza-
tions between July 2018 and April 
2019 (preimplementation) and 

between May 2019 and February 2020 
(postimplementation). Adoption was 
defined as the proportion of invited 
hospital services that agreed to imple-
ment the intervention. Hospital services 
are administrative designations (eg, 
oncology, psychiatry, urology, etc) 
that can overlap hospital units. Reach 
was defined as the proportion of eli-
gible inpatients who were offered and 
agreed to medication and/or quitline 
referral at their first hospitalization 
during the relevant period (pre- or 
postimplementation). All patients who 
met the eligibility criteria could receive 
some form of smoking cessation treat-
ment from hospital pharmacists. Each 
treatment component was coded as 
binary at the patient level: pharmacist-
recorded offer of treatment vs none; 
NRT ordered vs none; WTQL referral 
placed vs none; any treatment ordered 
(NRT or WTQL referral) vs none. For 
NRT ordering, we additionally assessed 
who ordered the medication (physician, 
pharmacist, or other provider) to assess 
prescribing task-sharing among hospital 
teams (Figure 1). Pharmacists could also 
recommend other pharmacotherapies 
(eg, varenicline, bupropion) not included 
in the delegation protocol, but a provider 
needed to place these medication orders.

Patient demographics, insurance 
status, and diagnoses were extracted 
from the EHR for analyses of the rep-
resentativeness of reach of the inter-
vention. Patient variables included 
age in years (capped at 85  years for 
deidentification purposes), sex (male 
or female), race (Black, White, or 
other/unknown), ethnicity (Hispanic, 
non-Hispanic, or unknown), pri-
mary insurance source (commercial, 
Medicare, Medicaid, or other/un-
known), and primary diagnosis at dis-
charge. Primary diagnosis was created 
using International Classification of 
Diseases, 10th Revision (ICD-10) codes 
and the Centers for Disease Control 
and Prevention schema for smoking-
attributable mortality.35 Under this 
schema, 3 categories of smoking-
attributable disease were identified: 
(1) cancers (ICD groups C18-C20 and 
C22), (2) cardiovascular and metabolic 

aM J heaLth-sYst PharM | VOLUME XX | NUMBER XX | XXXX XX, 2022  3

D
ow

nloaded from
 https://academ

ic.oup.com
/ajhp/advance-article/doi/10.1093/ajhp/zxab488/6482794 by U

niversity of W
isconsin-M

adison Libraries user on 21 January 2022



Practice research rePort PHARMACIST-LED SMOKING INTERVENTION

diseases (CVMD; ICD groups I00-I09, 
I20-I28, I30-I52, I60-I78, and E10-
E14), and (3) pulmonary diseases (ICD 
groups A16-A19, J10-J18, and J40-J44). 
A fourth category included all other pri-
mary diagnoses.

Data analyses.   Reach was com-
puted as the proportion of eligible pa-
tients who received an intervention at 
their first intervention-eligible hospi-
talization within the data collection 
periods. Postimplementation rates at 
which patients opted out and rates 
at which patients who initially opted 
out subsequently received treatment 
were also computed. Rates of reach 
were compared across periods (pre- vs 
postimplementation) and across cat-
egorical patient groups (eg, men vs 
women) using χ2 tests. We analyzed dif-
ferences in age in those who received 
vs did not receive an intervention via 
t tests. In addition to these bivariate 
analyses, we conducted multivariate 
logistic regression models on pre- and 
postimplementation data to identify 
factors associated with intervention 
engagement and delivery. We also 
performed sensitivity analyses to as-
sess whether our findings were robust 
when analyzing cumulative exposure 
to treatment across multiple hospital-
izations rather than just first eligible 
hospitalizations.

results

adoption.  A  total of 70 nonpedi-
atric hospital services were eligible 
for the program. Of these services, 
62 (88.6%) adopted the program. The 
services that declined to participate in-
cluded burn, critical care, orthopedic 
surgery, emergency general surgery, 
emergency medicine, neurocritical 
care, surgical critical care, and vascular 
surgery.

Descriptive statistics. eFigure 1  
depicts hospital admission data in-
clusion and exclusion criteria used 
to select EHR records for ana-
lyses in the preimplementation and 
postimplementation periods. All 
adult hospital admissions were con-
sidered for inclusion in each time 
period. Following exclusions (ie, unit 
nonparticipation, no history of tobacco 
use, no current tobacco use, tobacco 
use without cigarette use, clinician 
exclusion, or diagnosis-based exclu-
sion), the first eligible admission for 
each patient was selected for inclusion 
in analyses. These decision rules left 
a final sample of 1,761 eligible admis-
sions in the preimplementation period 
and 2,214 eligible admissions in the 
postimplementation period.

Characteristics of patients who 
smoked before implementation and 
those eligible for the intervention after 

implementation are summarized in 
Table 1. No patient characteristics were 
significantly different between the pre- 
and postimplementation periods.

reach.  Overall, pharmacists re-
corded addressing tobacco use in 
62.5% of eligible admissions in the 
postimplementation period (Table 1).  
Rates of providing treatment increased 
significantly from before to after imple-
mentation (Figure 2). Rates of ordering 
NRT increased from 43.6% to 50.4% 
(χ 2(n = 3,975) = 17.92, P < 0.0001), WTQL 
referral rates increased 10-fold from 
0.9% to 11.9% (χ2(n  =  3,975)  =  181.77, 
P < 0.0001), and rates of any treatment 
(either NRT or WTQL referral, or both) 
increased such that a majority of eligible 
patients (52.6%; χ2(n  =  3,975)  =  29.96, 
P < 0.0001) received at least one treat-
ment after implementation.

NRT ordering increased from be-
fore to after implementation for phys-
icians (MD, DO, or MBBS) and other 
hospital providers (DNP, APNP, NP, or 
PA), as well as pharmacists (RPh), as 
shown in Figure 1, but the greatest in-
crease in ordering was observed for 
pharmacists (from 11 patients in the 
preimplementation period to 229 pa-
tients in the postimplementation 
period). Pharmacists placed a signifi-
cantly higher proportion of all NRT 
orders after protocol implementation 
(20.6%) than before implementation 
(1.4%) (χ2(n = 1,882) = 149.44, P < 0.0001), 
while the proportion of NRT orders 
from physicians declined (from 87.8% 
to 70.2%; χ2(n = 1,882) = 80.1, P < 0.0001) 
and the proportion of NRT orders from 
other providers decreased slightly from 
10.8% to 9.3% (χ2(n  =  1,882)  =  1.24, 
P  =  0.26). Prescriptions for varenicline 
were ordered by clinicians for only 14 
patients before implementation and for 
15 patients after implementation, cor-
responding to only 1.8% and 1.4% of 
cessation medication orders, respect-
ively. Bupropion was not prescribed 
during the study periods.

Among smoking patients for whom 
tobacco use was addressed, 52.8% 
(n  =  730) and 72.9% (n  =  1,008) opted 
out of NRT and quitline referral, re-
spectively. However, over the course 

Figure 1. Number of patients for whom nicotine replacement therapy was 
ordered by physicians, pharmacists, and other hospital providers, by implemen-
tation period (n = 768 before implementation and 1,114 after implementation; 
n = 1 medication order was missing information on who placed the order and 
was omitted from this analysis).
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of their hospital stay, some patients 
who initially opted out later accepted 
treatment. Specifically, 25.3% (n = 185) 
of these “opt-out” patients received 
NRT during their hospital stay or at 
discharge, and 2.2% (n  =  22) received 
quitline referral at discharge.

representativeness of reach.   
Table 1 displays rates of treatment reach 
by patient demographic, insurance, and 
diagnostic group. Before implementa-
tion, rates of NRT treatment and receipt 
of any cessation treatment were signifi-
cantly lower for female than for male 
patients. This gender difference was 
not significant after implementation 
when rates of NRT receipt among fe-
male patients increased. Similarly, stat-
istically significant preimplementation 
disparities in NRT provision by patient 
ethnicity (Hispanic vs non-Hispanic/
unknown) were no longer significant 
after implementation of the protocol. 
No significant differences by race were 
observed in bivariate analyses before or 
after implementation.

Both before and after implemen-
tation, patients referred to the WTQL 
were older than those not referred, al-
though the mean age difference was re-
duced after implementation as overall 
rates of WTQL referral increased. 
There was a significant age difference 

in receipt of any treatment after imple-
mentation, such that those treated were 
slightly younger than those who were 
not treated. Rates of NRT receipt and 
any treatment were significantly higher 
for those with Medicaid insurance as 
compared to other insurance types, 
both before and after protocol im-
plementation. After implementation, 
those with commercial insurance had 
significantly lower rates of receiving 
NRT and any treatment than those with 
public or no insurance.

Rates of intervention did not differ 
significantly across primary diagnostic 
groups before implementation, but 
rates of WTQL referral were signifi-
cantly higher for those with CVMD 
diagnoses than for other diagnoses 
after implementation. Those with diag-
noses not closely tied to smoking were 
referred to the WTQL at significantly 
lower rates than those with cancer, 
CVMD, or pulmonary diagnoses after 
implementation.

In multivariate logistic regres-
sion analyses (Table 2), several fac-
tors were significantly related to 
preimplementation treatment reach, 
including sex, ethnicity, race, and in-
surance status. As in bivariate ana-
lyses, female and Hispanic patients had 
lower log odds of receiving NRT or any 

treatment when compared to male and 
non-Hispanic patients, respectively. 
Although race was unrelated to treat-
ment in bivariate analyses, in multiple 
logistic regression models, Black pa-
tients had significantly lower log odds 
of receiving NRT or any treatment when 
compared to White patients. Having 
Medicaid as a primary insurance source 
was associated with a higher log odds of 
receiving NRT or any treatment.

After implementation, the only 
factor significantly related to whether 
pharmacists addressed tobacco use 
was age; older patients had higher log 
odds of receiving pharmacist interven-
tion. Black patients had significantly 
lower log odds of receiving NRT or any 
treatment than White patients after 
implementation. However, in contrast 
to the preimplementation period, dif-
ferences by sex and ethnicity were not 
significant for any measures of reach. 
Medicaid insurance was associated 
with increased log odds of receiving 
NRT or any treatment (relative to com-
mercial insurance). In addition, rates 
of receiving NRT, referral to the WTQL, 
and any treatment were higher among 
those with CVMD primary diagnoses 
than among those with diagnoses not 
attributable to smoking.

Analyses of NRT orders indicated 
that there was greater engagement 
in NRT delivery by multiple clinician 
groups (physicians, pharmacists, and 
other providers) after launch of the 
program and that pharmacists had a 
greater role in providing NRT to pa-
tients who smoke.

sensitivity analyses.   Because 
the primary analysis included only the 
first eligible hospitalization for patients, 
sensitivity analyses were conducted to 
assess the robustness of findings when 
all possible admissions for patients 
were included. Because most patients 
had only one admission, this sensitivity 
analysis used a cumulative indicator for 
each treatment across all admissions 
(eg, WTQL referral was coded as 1 if the 
patient was referred to the quitline at 
any admission and 0 otherwise), rather 
than a multilevel approach. Cumulative 
rates of treatment were only slightly 

Figure 2. The percentage of patients who received nicotine replacement 
therapy, Wisconsin Tobacco Quit Line referral, or any treatment (either nicotine 
replacement therapy or Wisconsin Tobacco Quit Line referral, or both) in their 
first eligible hospital admission during the preimplementation period (n = 1,761) 
or the postimplementation period (n = 2,214). NRT indicates nicotine replace-
ment therapy; WTQL, Wisconsin Tobacco Quit Line.
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higher than rates based on the first eli-
gible admission (eTable 1). Multiple 
logistic regression models of cumu-
lative treatment reach, controlling for 
number of admissions, yielded results 
similar to those of the primary analyses 
and are provided in eTable 2.

Discussion

The novel pharmacist-led opt-out 
smoking cessation treatment program 
appears to increase rates of receipt of 
smoking cessation pharmacotherapy 
and counseling referral. The new pro-
gram connected a majority (52.6%) of 
eligible adult inpatients to one or more 
evidence-based treatments. Rates of 
pharmacotherapy (50.4%) were higher 
than rates of quitline referral (11.9%), 
but both treatments reached more pa-
tients after protocol implementation 
than before. Also, although many pa-
tients initially declined treatment, at 
least 1 in 4 changed their mind during 
hospitalization and later accepted 
treatment, as often happens when 
treatment is offered repeatedly.36 The 
program appears to be implemented 
by pharmacists in an equitable manner 
across gender, race, ethnic, and insur-
ance groups and to improve treatment 
equity by reaching more female and 
Hispanic patients than usual care and 
by reaching many patients eligible for 
Medicaid. These findings add to data 
suggesting that programs and policies 
that prompt healthcare providers to 
proactively offer treatment to all pa-
tients who smoke may attenuate some 
disparities in treatment access.16,24-26 
Taken together, these findings high-
light the potential impact of engaging 
pharmacists to offer treatment to all 
patients who smoke at multiple points 
during hospital stays (eg, during medi-
cation reconciliation at admission and 
at discharge).

Some patient groups may benefit 
from targeted approaches to boost 
treatment reach, as racial disparities 
emerged when other demographic 
and insurance factors were controlled 
for, despite similar rates of pharmacist 
intervention with patients. Those with 

commercial (ie, employer-sponsored 
or marketplace) insurance accepted 
medication and referral at lower rates 
and may also benefit from targeted 
outreach regarding smoking cessation 
treatment coverage available under 
Affordable Care Act provisions.37 Future 
research could illuminate barriers to 
treatment engagement that may de-
press treatment reach in Black and 
commercially insured patients.

The program evaluated in this study 
has broad potential for dissemination 
to other hospitals. With modifica-
tions to existing EHR tools and modest 
training, pharmacists offered treatment 
to nearly two-thirds of eligible patients 
and ordered treatment for more than 
half of their patients. Importantly, the 
development team identified pharma-
cists as team members with consistent 
and nearly universal access to patients 
and then integrated smoking treatment 
into existing pharmacist workflows. 
The team also selected pharmacists as 
interventionists because they routinely 
engage in medication review at admis-
sion and discharge and are well pre-
pared to recommend NRT to patients. 
Quitline referral may be less familiar 
and readily integrated into workflows, 
and this may have contributed to the 
lower reach of quitline services in com-
parison to NRT. Markedly higher rates 
of patients opting out of quitline referral 
(72.9%) in comparison to NRT (52.8%) 
suggest that lower patient interest 
in quitline services may contribute 
as well. Additional details regarding 
the development of this pharmacist-
centered approach are available in 
Trapskin et al.33

Limitations.  The cross-sectional 
pre-post design of this study cannot 
rule out secular trends that may have 
contributed to increases in treatment 
reach and equity following implemen-
tation. Additionally, this evaluation 
was limited to one hospital, and re-
sults may not generalize to other set-
tings. Also, not all hospital services 
participated in the initiative, although 
88.6% did. In addition, treatment 
reach is a function of both clinician 

behavior (offering treatment) and pa-
tient interest in quitting and treatment. 
Our secondary data do not afford op-
portunities to model patient interest 
and decision-making. Survey results 
provide some insight into barriers per-
ceived by participating pharmacists 
and patients.33 Additional barriers, fa-
cilitators, costs, and the cost-effective-
ness of pharmacist engagement in the 
protocol merit investigation in future 
studies. While we were able to assess 
the percentage of patients for whom 
pharmacists provided treatment, we 
were not able to determine whether 
patients accepted quitline services or 
filled their prescriptions, limiting our 
understanding of patients’ postvisit be-
havior. Finally, we had some missing 
data. In analyses, we did not correct for 
false discovery rate or experiment-wise 
error in analyses of representativeness 
of reach, as we wanted to explore reach 
equity with maximal power.

conclusion

Engaging clinical pharmacists in 
EHR-facilitated efforts with a delegation 
protocol to treat cigarette smoking has the 
potential to reach the majority of eligible 
patients with pharmacotherapy and/
or tobacco cessation quitline services. 
Pharmacists may also be able to share 
the task of providing smoking cessation 
pharmacotherapy, which often falls on 
physicians. Proactively providing cessa-
tion treatment during bedside practice 
via an opt-out approach may also extend 
reach in an equitable manner and reduce 
disparities in treatment access.
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