
Drug and Alcohol Dependence 247 (2023) 109873

Available online 12 April 2023
0376-8716/© 2023 Elsevier B.V. All rights reserved.

A randomized clinical trial testing two implementation strategies to 
promote the treatment of tobacco dependence in community 
mental healthcare 

Robert A. Schnoll a,*, Frank T. Leone b, Mackenzie Hosie Quinn c, Nathaniel Stevens c, 
Alex Flitter c, Paul Wileyto c, John Kimberly d, Rinad S. Beidas e,f, Jane Hatzell c, Scott D. Siegel g, 
Grace Crawford c, Naja Hill c, Teresa Deatley c, Douglas Ziedonis h 

a Department of Psychiatry and Abramson Cancer Center, University of Pennsylvania, United States 
b Pulmonary, Allergy, & Critical Care Division, University of Pennsylvania, United States 
c Department of Psychiatry, Perelman School of Medicine, University of Pennsylvania, United States 
d The Wharton School of Business, University of Pennsylvania, United States 
e Perelman School of Medicine, University of Pennsylvania, United States 
f Department of Medical Social Sciences, Feinberg School of Medicine, Northwestern University, United States 
g Institute for Research on Equity & Community Health (iREACH) and Helen F. Graham Cancer Center & Research Institute, Christiana Care Health System,United States 
h University of New Mexico Health Sciences, United States   

A R T I C L E  I N F O   

Keywords: 
Tobacco treatment 
Mental health 
Implementation 
Training 

A B S T R A C T   

Introduction: People with serious mental illness (SMI) are more likely to smoke and less likely to receive tobacco 
treatment. Implementation strategies may address clinician and organizational barriers to treating tobacco in 
mental healthcare. 
Methods: A cluster-randomized trial (Clinic N=13, Client N=610, Staff N=222) tested two models to promote 
tobacco treatment in community mental healthcare: standard didactic training vs. Addressing Tobacco Through 
Organizational Change (ATTOC), an organizational model that provides clinician and leadership training and 
addresses system barriers to tobacco treatment. Primary outcomes were changes in tobacco treatment from 
clients, staff, and medical records. Secondary outcomes were changes in smoking, mental health, and quality of 
life (QOL), and staff skills and barriers to treat tobacco. 
Results: Clients at ATTOC sites reported a significant increase in receiving tobacco treatment from clinician at 
weeks 12 and 24 (ps<0.05) and tobacco treatments and policies from clinics at weeks 12, 24, 36, and 52 
(ps<0.05), vs. standard sites. ATTOC staff reported a significant increase in skills to treat tobacco at week 36 
(p=0.05), vs. standard sites. For both models, tobacco use medications, from clients (week 52) and medical 
records (week 36), increased (ps<0.05), while perceived barriers decreased at weeks 24 and 52 (ps<0.05); 4.3% 
of clients quit smoking which was not associated with model. QOL and mental health improved over 24 weeks for 
both models (ps<0.05). 
Conclusions: Standard training and ATTOC improve use of evidence-based tobacco treatments in community 
mental healthcare without worsening mental health, but ATTOC may more effectively address this practice gap.   

1. Introduction 

The use of US Food and Drug Administration (FDA)-approved med
ications and guideline-based behavioral interventions for smoking has 
led to a significant decline in the US adult smoking rate, from 50% in the 
1960s to 13% today (Cornelius et al., 2022). Unfortunately, this rate of 

decline has plateaued and about 31 million Americans smoke regularly. 
An impediment to further reductions in the rate of smoking in the US is 
the low rate of use of evidence-based medications and behavioral in
terventions for smoking. Data from Medicaid, (Ku et al., 2016), Medi
care (Jarlenski et al., 2016), outpatient medical settings (Jamal et al., 
2005), and primary care (Huang et al., 2013) show that only 25% of 
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those interested in quitting smoking use evidence-based tobacco treat
ments in their quit attempts. 

This reality is worse for people with severe mental illness (SMI). 
While evidence-based medications and behavioral interventions are safe 
and effective for smokers with SMI (Anthenelli et al., 2016; Hawes et al., 
2021), only about 10% of these smokers receive evidence-based tobacco 
treatments in clinical settings (Himelhoch and Daumit, 2003; Montoya 
et al., 2005; Rogers and Sherman 2014; Rojewski et al., 2019). Not 
surprisingly, the rates of smoking among those with SMI are 2–4-fold 
higher vs. the general population, resulting in severe health outcomes 
disparities (Cook et al., 2014; Streck et al., 2020). Yet, smokers with SMI 
are just as motivated to quit and just as interested in evidence-based 
tobacco treatments as the general population (Kalkhoran et al., 2019). 

Clinicians who work with populations with SMI cite barriers to the 
provision of tobacco treatment. Greater knowledge about how to treat 
tobacco use has been associated with greater rates of tobacco treatment 
(Knudsen, 2017; Siegel et al., 2021), indicating that didactic training can 
help clinicians working within mental health clinics to address patient 
smoking. Training clinicians in guidelines for treating tobacco use in 
community mental health centers has increased the provision of tobacco 
treatment (Chen et al., 2018; Japuntich et al., 2020). However, addi
tional barriers associated with the provision of tobacco treatments in 
community mental healthcare have been identified, including believing 
that smoking is less harmful than the assumed negative consequences of 
cessation (e.g., decompensation, self-injurious behavior), treating to
bacco use is not the organizations’ responsibility, and the lack of orga
nizational systems and leadership endorsement to ensure that client 
tobacco use is identified and managed (Prochaska, 2010; Himelhoch 
et al., 2014; Pagano et al., 2016; Richter et al., 2017). Thus, there have 
been calls to evaluate organizational-level interventions to address to
bacco use in mental healthcare settings (McGinty et al., 2016; Samaha 
et al., 2017). 

The Addressing Tobacco Through Organizational Change (ATTOC) 
model is an organization-level model designed to address system-level 
and cultural barriers that undermine tobacco use treatment (Ziedonis 
et al., 2003). ATTOC assumes that effective organizational change re
quires staff didactic training and the application of organizational the
ory to address system barriers and promote a culture in which tobacco 
use is not accepted (Ziedonis et al., 2007, 2022). ATTOC has been 
implemented in behavioral health treatment settings (e.g., Veteran’s 
Affairs settings). The most rigorous evaluation of ATTOC was conducted 
within residential substance use disorder treatment settings and used a 
non-randomized, single-arm, prospective design (Guydish et al., 2011). 
Compared to baseline, clinician attitudes towards treating patient 
smoking and the provision of tobacco treatment increased over time, as 
did patient use of tobacco treatments. However, evaluations of the 
model’s impact have been limited to program evaluations without 
randomization and, thus, there is a paucity of rigorous data upon which 
to determine the impact of organizational models to promote the 
implementation of tobacco treatment in mental healthcare (Guillaumier 
et al., 2020; Brown et al., 2021). 

This study sought to address this gap by comparing two models for 
promoting evidence-based treatment of tobacco among people with 
SMI. The standard didactic approach trained clinics in evidence-based 
tobacco treatments, consistent with training and educating stakeholders 
as an implementation strategy (Powell et al., 2015; Waltz et al., 2015). 
The ATTOC model included didactic instruction in treating tobacco, but 
also addressed organizational climate (i.e., beliefs established by 
leaders), culture (i.e., assumptions, values, and norms), and capacity (i. 
e., resources to meet goals; Cummings and Worley, 2008; Boonstra, 
2008). ATTOC strategies included assessing organizational readiness 
and barriers to change, assessing ongoing changes with agency feedback 
related to goals; establishing and preparing local champions for leading 
change and providing ongoing training; implementing environmental 
policy changes to support tobacco treatment; and formulating and 
messaging leadership endorsement for change, strategies consistent 

with using evaluative and iterative strategies, developing stakeholder in
terrelationships, supporting clinicians, and changing infrastructure ap
proaches (Powell et al., 2015; Waltz et al., 2015). 

2. Methods 

2.1. Overview 

Community mental health clinics (CMHCs) in Philadelphia were 
randomized to standard training (N=6) or ATTOC (N=7) (ClinicalTrials. 
gov ID: NCT02849652). Sites were eligible if they had an electronic 
health record, provided access to tobacco medication data, and could 
enroll staff to the trial (Flitter et al., 2019). A total of 15 sites were 
assessed for eligibility. One site refused participation prior to enrollment 
and one site was unable to complete the study because of COVID-19. The 
study was conducted September 2016 until December 2021. 

2.2. Participants 

At each site, we recruited clients and staff (Fig. 1). For clients, in
clusion criteria were age >18, reporting daily average of 5 cigarettes/ 
day for the past 6 months, have a documented DSM diagnosis, and 
ability to communicate in English and provide informed consent. Clients 
who reported only e-cigarette use were ineligible (dual users were 
permitted). For staff, inclusion criteria were age >18, have clinical, 
administrative/leadership, or supervisory duties, and ability to 
communicate in English and provide informed consent. We recruited 
610 clients (standard=266; ATTOC=344; mean clients/site=47; range=
30–74 clients/site) and 222 staff (91 from standard and 131 from 
ATTOC sites; mean staff/site=17.1; range= 11–25 staff/site). Sites 
contributed 30–74 clients and 11–25 staff. 

2.3. Procedures 

Institutional Review Boards at the University of Pennsylvania and 
the City of Philadelphia approved the study. We coordinated recruit
ment with the Alliance of Community Service Providers and the Mental 
Health Partnerships, which support Philadelphia CMHCs. Direct 
outreach to clinic CEOs and directors occurred. Interested sites 
completed an eligibility and interest assessment and were randomized 
using a computer-generated procedure from our statistician. Research 
personnel attended clinics for 3–5 weeks to enroll participants. Clients 
were approached in the waiting area and screened for eligibility. Staff 
were recruited and screened during site meetings. After providing 
informed consent, participants completed a baseline assessment. Site 
training was scheduled and implemented over 36 weeks. Assessments 
were conducted at Weeks 12, 24, 36, and 52. 

2.4. Implementation strategies 

2.4.1. Standard didactic training 
Two senior staff (RS, FL) provided 2-day didactic training involving 

formal instruction and case study review. Topics included program re
view and rationale for treating nicotine dependence in mental health
care, an introduction to nicotine dependence, a review of guidelines for 
the treatment of nicotine dependence that included methods to identify 
smokers, and the provision of behavioral interventions and guidelines 
for the medical management of tobacco use among those with an SMI. 
Case studies were presented, and collaborative problem-solving sessions 
were led. An open-ended, question-and-answer period closed the 
training. 

2.4.2. ATTOC 
Staff and leadership were guided through cultural change and 

training in the implementation of evidence-based treatment of tobacco 
use by a senior author (DZ). ATTOC accommodated unique needs, 
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barriers, resources, and goals of each agency. ATTOC started with a 
baseline organizational readiness assessment. Seven core strategies were 
used: 1) Meetings, calls, and video-conferences to prepare for and 
implement the intervention; 2) On-site consultation and technical 
assistance, including a baseline and repeated environmental scan (i.e., 
determination of current patient assessment and treatment; staff smok
ing, training, and attitudes and beliefs; and evaluation of indoor and 
outdoor agency spaces for evidence of tobacco use and tobacco-related 
policies); 3) Formation of the agency’s tobacco champion/leadership 
to support culture and practice change, including the use of a “dash
board” assessment to provide staff with performance feedback; 4) 
Implementation of the agency’s change plan to achieve staff and agency 
goals (e.g., initiation of tobacco treatment training, methods of tobacco 
use assessment, and documentation of treatment plans); 5) Formal 
training in treating tobacco use with monitoring, feedback, and coach
ing by champions; 6) Sustained consultations, including the use of the 
dashboard assessment to monitor organizational change and provide 
feedback; and 7) Web-based support. ATTOC used a monthly self-report 
dashboard and a quarterly environmental scan tool that tracked progress 
of changes during the intervention with feedback to the agency (for 
more details on ATTOC, see Flitter et al., 2019 and Ziedonis et al., 2007). 

ATTOC was implemented over 36 weeks via two in-person/on-site and 
eight video/teleconference sessions. Sites completed an average of 7.3 
training sessions (range 4–9). 

2.5. Measures 

2.5.1. Demographic, mental health, and employment characteristics 
Demographic information was collected from clients and staff. From 

clients, and from staff who smoke, we collected smoking history and the 
Fagerström Test for Cigarette Dependence (FTCD) (Heatherton et al., 
1991). Clients provided information on their psychiatric diagnoses. 
Employment characteristics of staff were collected, including type of 
position, years of experience, and number of hours/week worked, as 
well as number of clients and number of patient hours. 

2.5.2. Client reports of tobacco treatment 
The Smoking Knowledge, Attitudes, and Services (S-KAS) instrument 

was administered to clients. The S-KAS items evaluate attitudes and 
knowledge about smoking cessation, using a Likert-type scale, and re
ported receiving of tobacco treatment services. using a “yes” or “no” 
format (Guydish et al., 2012). Specific questions assess asking about 

Fig. 1. CONSORT diagram.  
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smoking status, being advised to quit smoking, whether staff and clients 
smoke together, whether clients are provided with behavioral smoking 
cessation counseling or referral for smoking cessation treatment, and 
whether smoking cessation treatment is a requirement at the clinic or 
provided as routine care. Three subscales were formed: 1) receiving 
tobacco medications (e.g., NRT, varenicline); 2) receiving tobacco 
treatments from clinicians (e.g., advice, counseling, referrals); and 3) 
program-level tobacco treatment services and policies (e.g., routine 
assessment of tobacco use, provision of educational material, integration 
of tobacco treatments with services). 

2.5.3. Staff reports of tobacco treatment 
The Smoking Knowledge, Attitudes, and Practices Instrument (S- 

KAP)38 is composed of 44 self-report Likert-type items. The S-KAP was 
developed with staff working in substance use and HIV care settings; 
therefore, minor changes were made to adapt the instrument for this 
study (e.g., changing references to “using drugs” to “psychiatric illness”) 
(Delucchi et al., 2009). Further, based on a previous evaluation of the 
factor structure of the S-KAP16, we used subscales that reflected: 1) 
clinician practices (e.g., asking about tobacco use, advising to quit, and 
providing behavioral counseling and/or medication), 2) clinician skills 
(e.g., have the ability to treat tobacco use), and 3) clinician barriers (e.g., 
lack of time or reimbursement). 

2.5.4. Tobacco medication electronic health record (EHR) data 
Sites provided EHR tobacco medication data given to participants 

(NRTs, bupropion, varenicline) at baseline and at weeks 36 and 52. We 
assessed overall medications and NRTs and varenicline or bupropion 
separately. 

2.5.5. Client smoking 
Smoking was assessed at weeks 12, 24, 36, and 52 by self-report since 

this was not a cessation clinical trial. Missing data were coded as 
smoking. 

2.5.6. Client mental health and quality of life (QOL) 
The Revised Behavior and Symptom Identification Scale (BASIS-R), a 

24-item survey of mental health functioning, was administered at 
baseline and at weeks 12, 24, 36, and 52 (Eisen et al., 2004). A total 
overall score was used. The Short-Form Health Survey (SF-12) assessed 
physical and emotional QOL; higher scores equal lower QOL (Ware Jr 
et al., 1996). 

2.6. Analyses 

Descriptive statistics characterized the sample; chi-square for cate
gorical variables (e.g., race) and ANOVA for continuous variables (e.g., 
age) compared the study arms. Variables that were significantly 
different across arms were included as covariates in modeling of out
comes. We used generalized estimating equations (GEEs) to examine 
changes over time (from baseline to weeks 12, 24, 36, and 52) and be
tween arms in: 1) client reports of receiving tobacco medications, 
receiving tobacco treatments, and program level tobacco services and 
policies; 2) staff reports of providing tobacco treatment and staff skills 
and barriers; 3) EHR tobacco medication data; 4) the rate of client 
smoking; and 5) mental health functioning and QOL. The primary an
alyses focused on the interaction effects for study arm (standard vs. 
ATTOC) and time. If the interaction effect was not significant, main 
effects of study arm and time were assessed. Models and predictors were 
evaluated using coefficients, 95% confidence intervals, and 
probabilities. 

3. Results 

3.1. Sample characteristics/covariates 

Table 1 shows sample characteristics. The client sample was mostly 
male and Black or African American, almost 90% earned <$20,000/ 
year, and 42% had a comorbid psychotic disorder and 48% had a co
morbid substance use disorder. The staff sample was comprised of 
mostly women (78%) and were 50% Black or African American. Of note, 
the staff reported an average of 42 clients and 22.5% currently smoked. 

Clients at ATTOC sites were older, had higher baseline carbon 
monoxide (CO), were less likely to be female, more likely to have a 
comorbid psychotic disorder, and less likely to have a comorbid sub
stance use disorder (p’s<0.02). Staff at ATTOC sites were older and were 
more likely to be minorities (p’s<0.05). These variables were included 
as covariates in the GEE models (Table 2). 

3.2. Client reported tobacco treatment 

Results are shown in Table 3. The study arm and time interaction 
effect was not significant for client reported use of tobacco medications 
(p=0.44). In the main effects model, there was an effect of study arm 
(β=1.69, 95% CI:1.10–2.62, p=0.02), with higher medication rates in 
ATTOC sites. There was also an effect for time: for both arms, client- 
reported use of tobacco medication increased significantly from base
line to week 52 (β=1.53, 95% CI:1.18–1.99, p=0.001). There was a 
significant study arm by time interaction for client reported receiving of 
tobacco treatments from personnel (χ2[4]=11.59, p=0.02). Clients at 
ATTOC sites reported a significant increase in reports of tobacco treat
ment from clinicians at week 12 (β=1.43, 95% CI:0.33–2.53, p=0.01) 
and 24 (β=2.38, 95% CI:1.24–3.53, p<0.01), vs. clients at standard 
sites. Likewise, there was a significant study arm by time interaction for 
client reported receiving of program-level tobacco treatment services 
and policies (χ2[4]=22.67, p=0.001). ATTOC clients reported a signif
icant increase in program-level tobacco treatment services and policies 
at week 12 (β=0.61, 95% CI:0.03–1.20, p=0.04), 24 (β=1.23, 95% 
CI:0.62–1.84, p<0.001), 36 (β=1.49, 9.5% CI:0.86–2.12, p=<0.001), 
and 52 (β=1.26, 95% CI:0.59–1.93, p=0.01), vs clients at standard sites. 

3.3. Staff reported tobacco treatment 

Results are shown in Table 3. The interaction of study arm and time 
was not significant for staff reported provision of tobacco treatments 
(p=0.11). In the main effects model, there was no effect of study arm 
(p=0.48) but there was an effect for time: for both arms, staff reported 
provision of tobacco treatments increased significantly from baseline to 
week 12 (β=2.95, 95% CI:2.08–3.81, p<0.001), 24 (β=3.57, 95% 
CI:2.69–4.45, p<0.001), 36 (β=4.24, 95% CI:3.32–5.16, p<0.001), and 
52 (β=4.77, 95% CI:3.83–5.70, p<0.001). There was a significant study 
arm by time interaction for staff reported skills to treat tobacco (χ2[4]=
9.68, p=0.05). Staff at ATTOC sites reported a significant increase in 
their skills to treat tobacco at week 36 (β=0.83, 95% CI:0.01–1.64, 
p=0.05), vs. standard sites. The interaction effect for study arm and time 
was not significant for staff reported barriers for treating tobacco 
(p=0.72). In the main effects model, there was no effect of study arm on 
staff barriers to treat tobacco (p=0.51) but there was an effect for time: 
for both arms, staff reported a significant decrease in barriers to treat 
tobacco from baseline to week 24 (β=− 0.53, 95% CI:− 0.53 to − 1.93, 
p<0.009) and 52 (β=− 0.58, 95% CI:− 1.00 to − 0.15, p<0.007). 

3.4. EHR tobacco medication data 

Results are shown in Table 3. The study arm and time interaction was 
significant for tobacco medications (χ2[2]=7.97, p=0.02). While both 
sites reported an increase in medication use from baseline to week 36 
(β=2.42, 95% CI:1.4–4.19, p=0.002), this increase was greater for 
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standard sites (β=0.44, 95% CI:0.24–0.82, p<0.009). Notably, standard 
sites had higher baseline tobacco medications use vs. ATTOC (p=0.04), 
and the increase in tobacco medication among ATTOC sites from base
line to week 36 was sustained at week 52 but week 52 rates returned to 
baseline for standard sites. 

The study arm-time interaction effect was not significant for NRT 
(p=0.26) and varenicline or bupropion (p=0.17). For NRT, there was no 
study arm main effect (p=0.84). But, across both arms, NRT use 
increased from baseline to week 36 (β=10.43, 95% CI:3.45–31.47, 
p<0.001) and 52 (β=6.63, 95% CI:2.18–20.21, p=0.001). For vareni
cline or bupropion, there was a main effect for study arm, with higher 
rates at standard sites, vs. ATTOC (β=0.25, 95% CI:0.11 to − 0.53, 
p<0.001). However, standard sites showed significantly higher vareni
cline and bupropion use at baseline (p=0.001). For both arms, vareni
cline and bupropion use increased from baseline to week 36 (β=2.26, 
95% CI:1.29–4.0, p=0.005) and 52 (β=2.08, 95% CI:1.18–3.68, 
p=0.01). 

3.5. Tobacco use rates 

The interaction effect for study arm and time was not significant for 
smoking rate (p=0.66). In the main effects model, there was no effect of 
study arm (p=0.10). Across both study arms, there was a significant 
reduction in the proportion of clients reporting current smoking 
(Table 3; β=0.43, 95% CI:0.21–0.83, p=0.012). At week 52, 26 clients 
across both groups (4.3%) reported quitting smoking. 

3.6. Mental health functioning and QOL 

The study arm-time interaction effect was not significant for mental 
health functioning (p=0.06). There was no main effect for study arm 
(p=0.10). But, across both arms, mental health functioning improved 
from baseline to week 12 (β=10.6, 95% CI:8.66–12.55, p<0.001) and 24 
(β=9.35, 95% CI:7.50–11.3, p<0.001; Table 3), and then decreased at 
weeks 36 and 52. The time by study arm interaction effect was signifi
cant for emotional QOL (χ2[4]=11.77, p=0.02), although this was from 
a significant difference between arms at baseline only (β=− 1.14, 95% 
CI:− 1.88 to − 0.41, p=0.001). Over time, emotional QOL improved for 
participants in both arms (p’ <0.05; Table 3). The interaction effect for 
study arm and time was not significant for physical QOL (p=0.84) and 
there were no significant main effects. 

4. Discussion 

We compared two implementation approaches for increasing to
bacco treatment for individuals with SMI at community treatment 

centers. Both approaches improved use of tobacco medications over 
time (client reports and EHR data), with little indication that mental 
health functioning or QOL worsened. ATTOC clinics, however, demon
strated increased client reports of receiving tobacco treatments from 
their clinicians, while the availability of tobacco treatments at ATTOC 
clinics and enhanced tobacco cessation policies increased significantly 
over time vs. standard sites. Further, ATTOC staff reported a significant 
increase in their skills to treat tobacco, vs. standard sites. 

The client reports of increased tobacco treatment, on a clinician and 
system level, at ATTOC sites indicates that a system-level implementa
tion approach can increase utilization of evidence-based tobacco treat
ment in community mental healthcare vs. didactic models. This finding 
from the first randomized study of ATTOC supports prior findings from a 
single-arm evaluation of ATTOC (Guydish et al., 2011). This study shows 
for the first time that important indicators of evidence-based treatment 
for tobacco use among those with SMI can be significantly improved 
using this organizational implementation approach. Enhancing staff 
perceptions of their skill to treat tobacco use may be a critical factor 
since ATTOC staff reported a significant increase in perceived ability to 
treat tobacco relative to standard training staff, which has been identi
fied as a pre-implementation driver of tobacco treatment in mental 
health settings (Fokuo et al., 2022). 

The client and EHR data also indicate that both implementation 
approaches improved use of tobacco medications. The use of tobacco 
medications in standard sites doubled from baseline to week 36 and 
went from ~0–6% in ATTOC sites by weeks 36 and 52. The increase in 
medication rates in ATTOC was sustained at week 52. While these re
sults converge with past similar studies, the rate of use of these medi
cations remains very low (Brown et al., 2021). These data converge with 
a recent study that used national data from the United Kingdom on 
prescription medications, showing that 3.9% and 2% of smokers with a 
mental health disorder received NRT or varenicline (Taylor et al., 2020). 
As such, additional efforts are needed to ensure adequate treatment of 
smokers with FDA-approved medications for tobacco in community 
mental healthcare. 

Likewise, both implementation models yielded a significant increase 
over time in staff reported provision of tobacco treatment, a significant 
decrease over time in staff perceived barriers to treat client smoking, and 
a significant decrease in reported smoking. Similar benefits from orga
nizational interventions and didactic training have been reported 
(Brown et al., 2021; Lappin et al., 2020). Given that perceived barriers, 
including insufficient training, time, and client interest are frequently 
cited predictors of the provision of tobacco treatment, these effects may 
be affected by the impact of the implementation approaches on clinician 
perceptions of treatment barriers (Brown et al., 2015; Koch and Breland, 
2017; Chen et al., 2017). Nevertheless, with an overall quit rate of <5% 

Table 1 
Sample characteristics.  

Clients Staff 

Characteristic Standard (N=266) 
% or Mean (SD) 

ATTOC (N=344) 
% or Mean (SD) 

Overall 
(N=610) 
% or Mean (SD) 

Characteristic Standard (N=91) 
% or Mean (SD) 

ATTOC (N=131) 
% or Mean (SD) 

Overall 
(N=222) 
% or Mean (SD) 

Age* 45.2 (11.8) 48.3 (11.8) 46.9 (11.9) Age* 38.8 (15.6) 45.5 (13.4) 42.7 (13.8) 
Gender (% Female)* 49.2 40.7 44.4 Gender (% Female) 82.4 75.6 78.4 
Race (% Minority) 67.4 68.6 68.1 Race (% Minority)* 53.9 67.9 62.3 
Cigarettes/Day 12.9 (8.0) 13.7 (9.5) 13.3 (9.0) Tobacco Use (% Yes) 20.9 23.7 22.5 
Education (% < HS) 33.2 34.6 34.0 Education (% < College) 9.9 18.3 14.9 
FTND 5.2 (2.1) 5.2 (2.1) 5.2 (2.1) No. of Active Clients 42.2 (66.3) 41.9 (61.5) 42.0 (63.4) 
Years Smoked 31.3 (60.9) 33.0 (53.9) 32.3 (57.0) Years at Agency 5.4 (6.9) 6.6 (7.3) 6.1 (7.2) 
CO (ppm)* 14.1 (8.2) 17.1 (11.7) 15.9 (10.5) Years in Current Job 4.0 (5.3) 5.4 (6.3) 4.8 (5.9) 
Income (% < 20k) 86.2 88.6 87.5 Hours/Week 37.4 (10.5) 38.5 (8.3) 38.0 (9.3) 
Employed (% Yes) 13.2 14.5 13.9 Patient Hours/Week 21.5 (11.5) 25.2 (15.1) 23.6 (13.8) 
No. Psychiatric Dx 2.4 (0.97) 2.3 (1.1) 2.3 (1.0) Title 

Clinician 
Supervisor 
Other 

80.2 
18.7 
1.1 

67.2 
30.5 
2.3 

72.5 
25.7 
1.8 

Psychotic Dx (% Yes)* 30.8 50.9 42.1 
Subs. Use Dx (% Yes)* 53.0 43.3 47.5 

Note. * denotes p <0.05; CO = Carbon Monoxide; ppm = parts per million; No. = number; Dx = diagnosis; subs = substance. 
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Table 2 
GEE analyses of tobacco treatment activities, cessation, and mental health 
functioning over time and between standard and ATTOC.  

Client Reported Tobacco Medications β 95% CI p 

Constant 0.07 0.03–0.17 <0.001 
Age 1.0 0.99–1.02 0.97 
Sex 1.22 0.83–1.8 0.31 
CO 1.0 0.99–1.0 0.76 
Psychotic Dx 2.27 1.53–3.35 <0.001 
Substance Abuse Dx 0.80 0.54–1.18 0.26 
Time (Baseline vs. Week 12) 1.19 0.74–1.91 0.47 
Time (Baseline vs. Week 24) 1.03 0.62–1.74 0.90 
Time (Baseline vs. Week 36) 1.56 0.96–2.55 0.08 
Time (Baseline vs. Week 52) 1.47 0.87–0.34 0.18 
Treatment Arm at Baseline 1.80 1.03–3.14 0.04 
Treatment Arm at Week 12 1.73 0.99–3.02 0.54 
Treatment Arm at Week 24 1.93 1.05–3.56 0.03 
Treatment Arm at Week 36 1.17 0.66–2.07 0.59 
Treatment Arm at Week 52 1.91 1.05–3.44 0.03 
Client Reported Tobacco Treatments from 

Personnel    
Constant 14.82 13.00–16.64 <0.001 
Age -0.02 -0.06–0.01 0.19 
Sex 1.04 0.24–1.83 0.01 
CO -0.001 -0.04–0.04 0.96 
Psychotic Dx 1.89 1.07–2.7 <0.001 
Substance Abuse Dx -1.06 -1.85 to − 0.26 0.009 
Time (Baseline vs. Week 12) 0.92 0.07–1.77 0.03 
Time (Baseline vs. Week 24) 0.24 -0.67–1.14 0.61 
Time (Baseline vs. Week 36) 1.12 0.18–2.07 0.02 
Time (Baseline vs. Week 52) 0.57 -0.44–1.58 0.27 
Treatment Arm at Baseline 0.92 -0.11–1.96 0.08 
Treatment Arm at Week 12 1.43 0.33–2.53 0.01 
Treatment Arm at Week 24 2.38 1.24–3.53 <0.001 
Treatment Arm at Week 36 0.54 -0.65–1.73 0.37 
Treatment Arm at Week 52 0.63 -0.63–1.88 0.33 
Client Reported Tobacco Treatments from 

Clinic    
Constant 5.55 4.55–6.55 <0.001 
Age -0.01 -0.02–0.01 0.55 
Sex 0.59 0.15–1.03 0.009 
CO 0.008 -0.12–0.03 0.43 
Psychotic Dx 1.02 0.57–1.48 <0.001 
Substance Abuse Dx -0.84 0.57–1.47 <0.001 
Time (Baseline vs. Week 12) 0.23 -0.20–0.66 0.29 
Time (Baseline vs. Week 24) -0.54 -1.0 to − 0.09 0.02 
Time (Baseline vs. Week 36) -0.68 -1.16 to − 0.21 0.005 
Time (Baseline vs. Week 52) -0.74 -1.25 to − 0.22 0.005 
Treatment Arm at Baseline 0.26 -0.29–0.81 0.36 
Treatment Arm at Week 12 0.61 0.03–1.20 0.04 
Treatment Arm at Week 24 1.23 0.62–1.84 <0.001 
Treatment Arm at Week 36 1.49 0.86–2.12 <0.001 
Treatment Arm at Week 52 1.26 0.59–1.93 <0.001 
Personnel Reported Tobacco Treatments β 95% CI p 
Constant 5.83 2.56–9.11 <0.001 
Age 0.04 -0.04–0.11 0.31 
Race 0.61 -1.15–2.36 0.50 
Time (Baseline vs. Week 12) 1.90 0.53–3.26 0.006 
Time (Baseline vs. Week 24) 2.85 1.46–4.24 <0.001 
Time (Baseline vs. Week 36) 2.73 1.23–4.18 <0.001 
Time (Baseline vs. Week 52) 3.98 2.51–5.44 <0.001 
Treatment Arm at Baseline -0.53 -2.06–1.54 0.62 
Treatment Arm at Week 12 1.21 -0.92–3.36 0.27 
Treatment Arm at Week 24 0.67 -1.49–2.84 0.54 
Treatment Arm at Week 36 1.97 -0.26–4.20 0.08 
Treatment Arm at Week 52 0.78 -1.48–3.04 0.50 
Personnel Reported Perceived Skills to Treat 

Tobacco Use 
β 95% CI p 

Constant 10.11 8.96–11.28 <0.001 
Age 0.02 -0.005–0.05 0.11 
Race 0.69 0.07–1.30 0.03 
Time (Baseline vs. Week 12) 1.84 1.30–2.38 <0.001 
Time (Baseline vs. Week 24) 2.11 1.56–2.66 <0.001 
Time (Baseline vs. Week 36) 1.71 1.13–2.28 <0.001 
Time (Baseline vs. Week 52) 2.37 1.79–2.94 <0.001 
Treatment Arm at Baseline -0.33 -1.08–0.42 0.39 
Treatment Arm at Week 12 0.30 -0.48–1.08 0.45  

Table 2 (continued ) 

Client Reported Tobacco Medications β 95% CI p 

Treatment Arm at Week 24 0.27 -0.53–1.06 0.51 
Treatment Arm at Week 36 0.83 0.01–1.64 0.05 
Treatment Arm at Week 52 0.25 -0.58–1.07 0.56 
Personnel Reported Perceived Barriers to 

Treat Tobacco Use    
Constant 9.28 8.32–10.26 <0.001 
Age -0.01 -0.03–0.01 0.33 
Race -1.66 -2.15 to − 1.17 <0.001 
Time (Baseline vs. Week 12) 0.04 -0.58–0.66 0.90 
Time (Baseline vs. Week 24) -0,26 -0.89–0.36 0.42 
Time (Baseline vs. Week 36) -0.02 -0.68–0.65 0.96 
Time (Baseline vs. Week 52) -0.51 -1.17–0.15 0.13 
Treatment Arm at Baseline 0.41 -0.28–1.10 0.25 
Treatment Arm at Week 12 0.20 -0.52–0.93 0.58 
Treatment Arm at Week 24 -0.05 -0.79–0.70 0.90 
Treatment Arm at Week 36 -0.11 -0.89–0.67 0.78 
Treatment Arm at Week 52 0.29 -0.50–1.08 0.47 
Tobacco Medication Use (Overall) from EHR    
Constant 0.04 0.01–0.12 <0.001 
Age 1.01 0.99–1.03 0.41 
Sex 1.11 0.68–1.81 0.67 
CO 1.01 0.99–1.03 0.42 
Psychotic Dx 1.50 0.90–2.47 0.12 
Substance Abuse Dx 0.78 0.48–1.28 0.12 
Time (Baseline vs. Week 36) 2.42 1.40–4.19 0.002 
Time (Baseline vs. Week 52) 1.44 0.80–2.59 0.22 
Treatment Arm at Baseline 0.04 0.01–0.38 0.004 
Treatment Arm at Week 36 0.44 0.24–0.82 0.009 
Treatment Arm at Week 52 0.74 0.38–1.44 0.37 
Tobacco Medication Use (NRT) from EHR β 95% CI p 
Constant 0.01 0.001–0.04 <0.001 
Age 1.0 0.98–1.04 0.53 
Sex 1.44 0.70–3.0 0.32 
CO 1.01 0.98–1.04 0.53 
Psychotic Dx 2.46 1.17–5.16 0.02 
Substance Abuse Dx 0.91 0.45–1.82 0.78 
Time (Baseline vs. Week 36) 4.59 1.56–13.54 0.006 
Time (Baseline vs. Week 52) 2.03 0.65–6.38 0.22 
Treatment Arm at Baseline 1.0   
Treatment Arm at Week 36 0.86 0.38–1.91 0.71 
Treatment Arm at Week 52 1.54 0.56–4.28 0.40 
Tobacco Medication Use (Varenicline/ 

Bupropion) from EHR    
Constant 0.04 0.01–0.18 <0.001 
Age 1.0 0.98–1.03 0.58 
Sex 0.81 0.43–1.51 0.50 
CO 1.01 0.97–1.04 0.64 
Psychotic Dx 1.04 0.54–2.04 0.90 
Substance Abuse Dx 0.85 0.45–1.56 0.61 
Time (Baseline vs. Week 36) 2.02 1.09–3.75 0.03 
Time (Baseline vs. Week 52) 2.54 0.81–2.92 0.18 
Treatment Arm at Baseline 0.07 0.01–0.56 0.01 
Treatment Arm at Week 36 0.18 0.07–0.49 0.001 
Treatment Arm at Week 52 0.38 0.16–0.92 0.03 
Tobacco Use Rates    
Constant 11.06 2.4–50.89 0.002 
Age 1.0 0.98–1.03 0.89 
Sex 1.83 0.97–3.45 0.06 
CO 1.10 1.05–1.15 <0.001 
Psychotic Dx 0.74 0.39–1.38 0.34 
Substance Abuse Dx 0.85 0.45–1.57 0.60 
Time (Baseline vs. Week 12) 1.31 0.41–4.17 0.65 
Time (Baseline vs. Week 24) 1.07 0.33–3.44 0.91 
Time (Baseline vs. Week 36) 1.36 0.37–4.97 0.64 
Time (Baseline vs. Week 52) 0.78 0.24–2.59 0.69 
Treatment Arm at Baseline 1.08 1.35–3.32 0.90 
Treatment Arm at Week 12 0.65 0.19–2.24 0.50 
Treatment Arm at Week 24 0.54 0.17–1.75 0.30 
Treatment Arm at Week 36 0.36 0.10–1.33 0.13 
Treatment Arm at Week 52 0.43 0.14–1.34 0.15 
Mental Health Functioning β 95% CI p 
Constant 37.13 27.99–46.28 <0.001 
Age 0.02 -0.14–0.19 0.78 
Sex -3.59 -7.65–0.45 0.08 
CO 0.001 -0.19–0.20 0.92 
Psychotic Dx 0.35 -2.76–5.32 0.53 

(continued on next page) 
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in this study, additional approaches are needed to address tobacco use in 
community mental health. Providing evidence-based tobacco treat
ments, consistently, to this population likely takes longer than the study 
time frame to see larger improvements in quit rates. 

Lastly, this study found little evidence that the introduction of either 
ATTOC or standard training within community mental healthcare 
jeopardizes client safety. In fact, mental health functioning improved for 
all sites from baseline to week 24 before returning to baseline at weeks 
36 and 52; the decrease in mental health functioning after week 24 may 
have been from COVID-19 since several sites were undergoing week 36 
and 52 assessments during 2020 and 2021. Likewise, emotional QOL 
improved over time across all sites. These results lend further support to 
the growing recognition that it is safe to treat tobacco use among those 
with SMI and should encourage broader implementation of tobacco 
treatments within these settings (Taylor et al., 2020; Peckham et al., 
2015; Evins et al., 2015). Of note, mental health treatment culture has 
had a belief that tobacco-free buildings or campuses or treatment might 
increase hostility, which was not evident in this study. 

Despite the diverse racial sample composition and our multiple 
sources of data collection, this study is limited. First, while randomizing 
by clinic was necessary to minimize potential contamination and is 
consistent with the gold-standard approach in implementation science, 
this design also yielded baseline differences across study arms, including 

client gender, age, and the rate of substance abuse or psychotic disorder 
comorbidity. These variables can predict outcomes and the higher rate 
of psychotic disorder at ATTOC sites, for example, could have minimized 
the potential for study arm differences. Further, the rate of tobacco 
medication use reported by clients at baseline was significantly higher 
for ATTOC sites vs. standard training, making it more challenging to find 
intervention effects. Thus, while necessary, the cluster RCT design may 
have made it more challenging to find significant differences between 
the implementation approaches. Second, this trial overlapped with the 
COVID-19 pandemic. This led to a loss of one standard training site, 
affected data collection from several additional sites, and reduced clinic 
visits and opportunities for tobacco treatment. Further, standard 
training did not match for time and attention. Third, both imple
mentation approaches focused only on either clinician-level imple
mentation strategies (standard training) or clinician- and organization- 
level implementation strategies (ATTOC). Client attitudes about smok
ing (e.g., as an effective coping strategy), medications (e.g., safety), their 
ability to quit, and potential adverse effects of cessation (e.g., worsening 
mental health) likely influence engagement with tobacco treatment 
(Gobarani et al., 2022). The absence of direct patient-level imple
mentation strategies and the amount of time needed to change treatment 
culture in mental health settings likely mitigated the impact of both 
implementation approaches tested in this study. Fourth, use of the in
clusion criterion of five cigarettes per day and the failure to consider 
e-cigarettes should be noted as a limitation. Future work in this area 
should address all tobacco use, even non-daily combustible tobacco and 
novel tobacco products. Finally, the failure to detect more consistent 
differences across the models may have emerged from the standard di
dactic training being too impactful and not representing the limited 
experience in treating tobacco that most community behavioral health 
clinics have. 

Nevertheless, this study shows that integrating implementation 
strategies that target clinician-level barriers to the provision of tobacco 
treatment can improve the use of evidence-based tobacco treatments in 
community mental healthcare and that the inclusion of efforts to address 
organization-level barriers yields additional benefits that may be sus
tained. Moreover, these benefits can be realized without jeopardizing 
client safety. Future studies are needed, however, given the modest 
impact on the use of tobacco medications and quit rates. Subsequent 
work in this area could focus on testing patient-level implementation 
strategies such as motivation-based counseling and/or the leveraging of 
external resources to engage patients in treatment such as national quit- 
lines approaches to address the rate of tobacco treatment in mental 
healthcare settings. 
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Table 2 (continued ) 

Client Reported Tobacco Medications β 95% CI p 

Substance Abuse Dx 1.28 -2.76–0.45 0.08 
Time (Baseline vs. Week 12) 9.12 6.01–12.22 <0.001 
Time (Baseline vs. Week 24) 6.10 3.00–9.21 <0.001 
Time (Baseline vs. Week 36) -6.90 -10.36 to 

− 3.44 
<0.001 

Time (Baseline vs. Week 52) -7.35 -11.07 to 
− 3.64 

<0.001 

Treatment Arm at Baseline -6.35 -11.14 to 
− 1.56 

0.009 

Treatment Arm at Week 12 -3.90 -9.0–1.09 0.13 
Treatment Arm at Week 24 -1.01 -6.02–3.97 0.69 
Treatment Arm at Week 36 -2.86 -8.16–2.44 0.29 
Treatment Arm at Week 52 -0.81 -6.32–4.69 0.77 
Quality of Life (Emotional)    
Constant 19.07 17.77–20.38 <0.001 
Age 0.02 0.02–0.05 0.04 
Sex -1.50 -2.07 to − 0.93 <0.001 
CO 0.007 -0.02–0.03 0.60 
Psychotic Dx -0.64 -1.22 to − 0.06 0.03 
Substance Abuse Dx 0.37 -0.19–0.95 0.19 
Time (Baseline vs. Week 12) -0.96 -1.52 to − 0.40 0.001 
Time (Baseline vs. Week 24) -0.74 -1.34 to − 0.15 0.02 
Time (Baseline vs. Week 36) -1.03 -1.64 to − 0.41 0.001 
Time (Baseline vs. Week 52) -0.91 -1.57 to − 0.26 0.006 
Treatment Arm at Baseline -1.14 -1.88 to − 0.40 0.002 
Treatment Arm at Week 12 -0.11 -0.86–0.64 0.77 
Treatment Arm at Week 24 -0.38 -1.14–0.40 0.84 
Treatment Arm at Week 36 0.08 -0.72–0.88 0.84 
Treatment Arm at Week 52 -0.38 -1.22–0.46 0.38 
Quality of Life (Physical)    
Constant 7.19 6.34–8.04 <0.001 
Age 0.07 0.05–0.08 <0.001 
Sex -0.88 -1.25 to − 0.50 <0.001 
CO -0.01 -0.03–0.08 0.24 
Psychotic Dx -0.40 -0.78 to − 0.01 0.04 
Substance Abuse Dx 0.55 0.17–0.92 0.004 
Time (Baseline vs. Week 12) -0.09 -0.40–0.20 0.53 
Time (Baseline vs. Week 24) -0.08 -0.40–0.24 0.64 
Time (Baseline vs. Week 36) -0.18 -0.51–0.15 0.28 
Time (Baseline vs. Week 52) 0.12 -0.24–0.47 0.53 
Treatment Arm at Baseline -0.15 -0.60–0.29 0.50 
Treatment Arm at Week 12 -0.12 -0.59–0.35 0.62 
Treatment Arm at Week 24 -0.19 -0.68–0.29 0.43 
Treatment Arm at Week 36 -0.12 -0.62–0.37 0.62 
Treatment Arm at Week 52 -0.37 -0.88–0.15 0.16 

Note. CO = carbon monoxide; Dx = diagnosis. 
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extracts are available from the corresponding author on reasonable 
request. Training materials used in the implementation models 
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Table 3 
Client and staff reported and EHR outcomes.   

Standard ATTOC 

BL W12 W24 W36 W52 BL W12 W24 W36 W52 

Client Reported Tobacco Medications (No., 
%) 

27 (10.1) 28 (10.5) 23 (8.6) 28 (10.5) 24 (9) 61 (17.7) 59 (17.2) 55 (16) 48 (14) 62 (18) 

Client Reported Tobacco Treatment from 
Staff (M, SD) 

14.8 
(5.1) 

15.7 
(5.7) 

15.1 
(5.4) 

15.9 
(5.9) 

15.5 (6) 16.2 
(5.5) 

17.4 
(6.2) 

17.7 (7) 16.7 
(6.2) 

16.3 
(6.5) 

Client Reported Tobacco Services and 
Policies (M, SD) 

6.3 (3.2) 6.4 (3.7) 5.7 (3.4) 5.5 (3.2) 5.6 (3.6) 6.5 (2.9) 6.9 (3.1) 6.7 (3.2) 6.8 (3.6) 6.5 (3.5) 

Personnel Reported Tobacco Treatment (M, 
SD) 

8 (6.1) 9.6 (6.4) 10.5 
(7.9) 

10.2 (7) 11.6 
(7.4) 

7.7 (6.5) 10.9 
(7.2) 

11.6 
(7.7) 

12.3 
(8.1) 

12.8 
(8.6) 

Personnel Reported Skills to Treat Tobacco 
(M, SD) 

11.2 
(3.3) 

13 (2.6) 13.2 
(2.8) 

12.9 (3) 13.5 
(2.6) 

11 (2.7) 13.4 
(2.7) 

13.9 
(2.7) 

14 (2.6) 14 (2.7) 

Personnel Reported Barriers to Treat 
Tobacco (M, SD) 

8.1 (2.5) 8.2 (2.4) 7.9 (2.4) 8.1 (2.5) 7.7 (2.6) 8.9 (2.2) 8.5 (2.8) 7.9 (2.9) 8.1 (2.8) 8 (2.4) 

EHR Tobacco Medication, Total (No. %) 15 (5.6) N/A N/A 33 (12.4) 21 (7.9) 1 (0.3) N/A N/A 20 (5.8) 20 (5.8) 
EHR Tobacco Medication, NRT (No. %) 3 (1.1) N/A N/A 13 (4.9) 6 (2.3) 0 N/A N/A 16 (4.7) 13 (3.8) 
EHR Tobacco Medication, Varenicline/ 

Bupropion (No. %) 
12 (4.5) N/A N/A 23 (8.6) 18 (6.8) 1 (0.3) N/A N/A 5 (1.5) 8 (2.3) 

Client Smoking Rate (No. %) 266 
(100) 

261 
(98.1) 

261 
(98.1) 

262 
(98.4) 

257 
(96.6) 

344 
(100) 

335 
(97.4) 

332 
(96.5) 

333 
(96.8) 

327 (95) 

Mental Health Functioning (M, SD) 36.2 
(23.9) 

44.9 
(33.0) 

41.9 
(33.9) 

31.8 
(24.4) 

30.9 
(25.0) 

30.7 
(21.5) 

41.8 
(30.6) 

41.7 
(32.1) 

27.3 
(21.5) 

28.7 
(23.6) 

Emotional QoL (M, SD) 19.7 
(4.0) 

18.5 
(4.1) 

18.8 
(4.4) 

18.5 
(4.3) 

18.8 (4) 18.3 
(4.0) 

18.3 
(4.1) 

18.2 
(4.2) 

18.6 
(3.8) 

17.9 
(4.2) 

Physical QoL (M, SD) 9.9 (2.7) 9.8 (2.7) 9.6 (2.8) 9.8 (2.9) 10.1 
(2.7) 

9.6 (2.7) 9.7 (2.7) 9.6 (2.8) 9.5 (2.8) 9.6 (2.7) 

Note. No = Number, M = Mean, SD = Standard Deviation, QoL = Quality of Life; N/A = Not applicable since data were not collected at that time-point. 
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