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abstract

introduction: Smoking prevalence is 49% among Medicaid enrollees in Ohio. The objective of this pilot project was to test a 
comprehensive tobacco dependence treatment program targeting rural Medicaid-enrolled smokers for both physician-level and 
smoker-level outcomes.

Methods: Using a group-randomized trial design, intervention group physicians (n = 4) were exposed to systems-level changes 
in their clinics, and smokers in these clinics were offered 12 weeks of telephone cessation counseling. Control group physicians 
(n = 4) were given the clinician’s version of the U.S. Public Health Serivce (USPHS) Clinical Practice Guideline, and smokers in 
these clinics were given information about the Ohio Tobacco Quitline. Physician-level and smoker-level outcomes were assessed 
at 1 week and 3 months, respectively. Costs per quit were estimated.

results: A total of 214 Medicaid smokers were enrolled. At 1 week, there were no reported differences in rates of being asked 
about tobacco use (68% intervention, 58% control) or advised to quit (69% intervention, 63% control). However, 30% of inter-
vention and 56% of control smokers reported receiving a prescription for pharmacotherapy (p < .01). At 3 months, there were 
no differences in quit attempts (58% intervention, 64% control), use of pharmacotherapy (34% intervention, 46% control), or 
abstinence (24% intervention, 16% control for self-reported abstinence; 11% intervention, 3.5% control for cotinine-confirmed 
abstinence). The intervention group proved more cost-effective at achieving confirmed quits ($6,800 vs. $9,700).

conclusions: We found few differences in outcomes between physicians exposed to a brief intervention and physicians who 
were intensively trained. Future studies should examine how tobacco dependence treatment can be further expanded in Medicaid 
programs.

intrODuctiOn

The Affordable Care Act (ACA) expands Medicaid to indi-
viduals whose family incomes are up to 133% of the federal 
poverty level, which translates to an additional 15.9–22.8 mil-
lion Medicaid recipients if all states participate (Holahan & 
Headen, 2010). The ACA mandates state Medicaid programs 
to cover tobacco dependence treatment for pregnant women 
and, for states that choose to expand Medicaid, include ces-
sation pharmacotherapy options for all enrollees (Mann, 
2011). These provisions could have a major impact on the 
rate at which tobacco dependence treatment is delivered in 
Medicaid programs, given the estimated 34% smoking preva-
lence among Medicaid enrollees (Schiller, Lucas, Ward, & 
Peregoy, 2012). In Ohio, the smoking prevalence among 

adults enrolled in Medicaid is even higher, at 49% (OMAS, 
2012).

The Clinical Practice Guideline Treating Tobacco Use and 
Dependence recommends strategies for healthcare systems 
that can promote cessation of tobacco use (Fiore et al., 2008a). 
These strategies include, among others, implementation of 
tobacco user identification systems, education of physicians to 
deliver brief tobacco cessation counseling, provision of feed-
back to physicians on their performance, and inclusion of dedi-
cated staff. While over 75% of state Medicaid programs cover 
cessation pharmacotherapy, less than 30% have incorporated 
the systems strategies (Bellows, McMenamin, & Halpin, 2007). 
This prescription benefit is highly underutilized, with some 
reports suggesting that less than 2% of enrollees have filled a 
prescription (Burns & Fiore, 2001). Less than half of Medicaid 
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enrollees and only slightly over half of physicians appear to 
even be aware of this benefit (McMenamin, Halpin, & Bellows, 
2006; McMenamin, Halpin, Ibrahim, & Orleans, 2004; Murphy, 
Mahoney, Hyland, Higbee, & Cummings, 2005). Compared to 
the general population of smokers, Medicaid smokers are less 
likely to have ever tried pharmacotherapy (Murphy et al., 2005), 
but in one study awareness of the benefit was associated with a 
fourfold increase in utilization (McMenamin et al., 2006).

Few studies have examined the effect of tobacco dependence 
treatment programs among Medicaid smokers. The objective 
of the current study was to test an intervention targeting both 
rural physicians and their Medicaid patients. Our hypothesis 
was that both a systems-level approach at the provider-level, 
and counseling at the smoker-level, would be more effec-
tive than a usual care approach at promoting brief counseling 
among physicians and cessation among smokers. In an explor-
atory aim, we examined the costs of the intervention and calcu-
lated the cost-per-quit estimates in each arm of the study. The 
rationale for testing a comprehensive intervention that included 
both system-level changes and individual-level counseling was 
that such a model could be incorporated into state Medicaid 
systems. Physicians could ask, advise, and assist smokers who 
are interested in quitting by writing a prescription for phar-
macotherapy and referring to counseling. A second reason for 
testing this comprehensive intervention was that it fits with the 
Chronic Care Model of disease management (Wagner, 1998; 
Wagner, Austin, & Von Korff, 1996). Proponents of this model 
argue that outcomes will only improve if health care systems 
redesign themselves to deliver comprehensive care to patients 
with chronic conditions, such as tobacco dependence (Carlini, 
Schauer, Zbikowski, & Thompson, 2010).

MethODs

Setting

This study was conducted in the Appalachian region of Ohio. 
The area is largely white, rural, and experiences high rates of 
poverty (25% vs. 23% in Ohio), uninsured adults (16% vs. 14% 
in Ohio), Medicaid coverage (11% vs. 9% in Ohio), and adult 
smoking particularly among Medicaid enrollees (51% among 
Medicaid enrollees in Appalachia) (OMAS, 2012).

Participants

Both primary care physicians and Medicaid-enrolled smokers 
were participants in the study.

Physicians
Eight primary care clinics that had at least 100 Medicaid visits 
per month were invited to participate in the study. From each 
clinic, the physician with the highest patient volume per day 
was invited to enroll in the study. If he/she refused (n = 1), then 
another physician was selected based on their interest in partic-
ipating. Of the eight eligible physicians, four were randomized 
to the intervention arm and four to a usual care control arm.

Smokers
From each clinic, the goal was to enroll 30 patients. A research 
interviewer, not affiliated with the clinics, visited the clinics 
on the days that Medicaid patients were on the clinic schedule 

to enroll the patients as they came in for their appointment. 
All Medicaid patients who arrived for an appointment were 
approached and invited to participate in the study. Eligible 
patients were adults age 18 years or older who reported daily 
smoking, were enrolled in Medicaid at the time of the appoint-
ment, and willing and able to provide consent. Motivation to 
quit smoking was not a criterion for enrollment, as the goal was 
to recruit a representative sample of Medicaid-enrolled smok-
ers who visit their physician. Study participants completed the 
consent form and baseline questionnaire in the waiting room, 
before they saw the physician.

Procedures

Following recruitment and completion of the consent docu-
ment, physician participants were given a baseline question-
naire. At the end of recruitment in their clinic, physicians 
completed a follow-up questionnaire. Physicians received $500 
for completing the study.

Smoker participants who were consented to the study com-
pleted questionnaires at baseline and 1-week. Smokers from 
the intervention clinics who wished to quit were offered 12 
weeks of telephone counseling by a trained Tobacco Treatment 
Specialist, whereas control clinic participants were encouraged 
to call the Ohio Tobacco Quitline if they wanted to try to quit 
smoking. At 3 months an interviewer, not involved in the inter-
vention, called participants and asked questions about smoking 
status and use of resources to quit smoking since enrollment. 
Smokers received $25 for completing the baseline question-
naire, a $10 store card for completing the 1-week questionnaire, 
and a $20 store card for completing the 3-month questionnaire.

Intervention Arm
The intervention arm included both the systems-level recom-
mendations from the Clinical Practice Guideline, as well as the 
counseling recommendation for smokers who wished to quit 
(Fiore et al., 2008a). The intervention had four components: (a) 
implementation of a user identification system; (b) physician 
education and feedback; (c) inclusion of dedicated clinic staff; 
and (d) telephone counseling for smokers who wish to make a 
quit attempt. No new user identification system was necessary 
because all clinics had one in place at the start of the study 
(control and intervention).

The physician education and feedback components were 
delivered in two parts. A physician member of the research team 
delivered the educational session, which was a 2-hr session 
created using slides and videos available from Rx for Change 
(2010) and the Center for Tobacco Research and Intervention 
(2010). The session included an introduction to the five As, a 
discussion of how to incorporate brief counseling into clini-
cal practice, and a presentation of pharmacotherapy options, 
including information about the options covered by Ohio 
Medicaid. Physicians were given binders for their exam rooms 
that were filled with cessation-related educational handouts. 
Feedback was in the form of a report. After every 10 patients, 
physicians received a one-page document that compared their 
delivery of brief counseling to that of the other physicians in 
the study. The information for the feedback report was taken 
from the 1-week survey conducted with the smokers enrolled 
in the study. An example graph can be found in Figure 1.

At each clinic, an “office champion” was identified and 
regularly engaged throughout the recruitment period in order 
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to assure that smoking cessation remained a high priority in the 
clinical practice (Fiore et al., 2008a). This person was a staff 
member from the office, and in most cases this person was a 
nurse who was a strong proponent of smoking cessation.

All smokers recruited from intervention clinics were given 
information on the Ohio Medicaid pharmacotherapy formulary 
at baseline by the interviewer, following completion of the 
questionnaire. Also, smokers who expressed a desire to quit 
smoking during the 1-week call were offered 12 weeks of tel-
ephone counseling from a trained tobacco treatment special-
ist who was not affiliated with any of the physician offices. 
The nurse then scheduled the weekly calls and made the calls 
to participants enrolled in counseling. A tobacco dependence 
treatment protocol manual was followed, with topics that 
included self-monitoring use; side effects of pharmacotherapy; 
integration of cessation into daily living; coping with triggers; 
withdrawal; mood management; social support; and reinforce-
ment of motivational messages.

Control Arm
Physicians in the control condition were given the USPHS 
Clinical Practice Guideline’s Quick Reference Guide for 
Physicians that included basic information on the five As as 
well as pharmacotherapy (Fiore et al., 2008b), information on 
the Ohio Tobacco Quitline, and the same one-page handout on 
the pharmacotherapy options available through the Medicaid 
formulary. Smokers in the control clinics were given a bro-
chure on the Ohio Tobacco Quitline and information on the 
Medicaid pharmacotherapy formulary options by the inter-
viewer, following completion of the questionnaire. During the 
1-week call, if the participant reported receiving a prescription 
for pharmacotherapy, the nurse reviewed the medication (how 
to take it, side effects, etc.) and reminded the person to call the 
Ohio Tobacco Quitline for counseling.

Measures

Smoker Measures
Smokers were asked to complete questionnaires at baseline, 1 
week, and 3  months post-enrollment. The baseline question-
naire included sections on demographics, health, provider 
interactions, and smoking history. The baseline demographic 

variables included gender, age, education, income, and mari-
tal status. The health measures included self-rated health, the 
Beck Depression Inventory (BDI) (Beck, Ward, Mendelson, 
Mock, & Erbaugh, 1961), and the Perceived Stress Scale 
(Cohen, Kamarck, & Mermelstein, 1983). The provider-related 
question asked whether the patient had ever been advised to 
quit by a healthcare provider. The smoking-related questions 
included the Fagerström Test of Nicotine Dependence (FTND; 
Heatherton, Kozlowski, Frecker, & Fagerstrom, 1991), the 
Decisional Balance Scale (Velicer, DiClemente, Prochaska, & 
Brandenburg, 1985), previous quit attempts, and a rating of the 
confidence in one’s ability to quit smoking (on a 1–10 scale). 
The decisional balance scale includes items rating both the 
pros and cons of smoking; the difference between the pros and 
cons is one’s decisional balance, with a positive score indicat-
ing more pros associated with smoking.

One week after the visit, a research nurse contacted all 
smokers by phone and asked questions about the baseline 
visit with the physician, including whether the physician: (a) 
asked about tobacco use; (b) advised them to quit smoking; 
(c) offered to help with cessation by suggesting a quit date, 
providing informational handouts, suggesting a call to the quit 
line; and (d) offered help by writing a prescription for pharma-
cotherapy. Participants were also asked about their motivation 
to quit smoking in the next 6 months.

At 3 months post-enrollment, quit attempts, use of pharmaco-
therapy, and abstinence were measured. Participants were asked 
whether they had not smoked for 24 hr or more in a serious attempt 
to quit and whether they had used pharmacotherapy. Point preva-
lence abstinence was measured by asking participants if they 
had smoked at all in the past 7 days. All self-reported abstainers 
were mailed a saliva collection kit. The interviewer called these 
individuals to guide them through the collection process. Those 
who returned a sample received a $10 store card. Salivary coti-
nine was measured and abstainers were those with a concentra-
tion of 14 ng/ml or lower. Following conventions for smoking 
cessation trials (Lichtenstein & Glasgow, 1992), we categorized 
participants as smokers if they could not be reached for the three 
month survey. We additionally classified non-responders as not 
having had a quit attempt or used pharmacotherapy. For cotinine-
confirmed abstinence, self-reported quitters who failed to return a 
saliva sample were counted as smokers. The two participants who 

Figure 1. Example physician feedback report. 
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indicated they were using NRT at the time of the saliva collection 
were not included in the cotinine-confirmed analysis because we 
could not confirm if a positive cotinine concentration was due to 
NRT or due to smoking.

Statistical Analysis

This study was largely designed as a pilot test of an interven-
tion that could be delivered to a larger number of primary care 
clinics. Therefore, the study was not powered to test for dif-
ferences in abstinence rates; rather, the sample size was based 
on the quit attempts outcome. Using data from another pub-
lished study, we assumed that the 24-hr quit attempt rate would 
be 13% in the control arm and 35% in the intervention arm 
(Kreuter, Chheda, & Bull, 2000). From our preliminary work 
we estimated that the intraclass correlation coefficient would 
be .03. Assuming that the loss to follow-up rate would be 
10–15%, we had approximately 66% power to detect a signifi-
cant difference between the two arms.

Descriptive statistics were calculated for each study arm. 
The intervention and control arms were compared with respect 
to the 1-week brief counseling and 3-month cessation-related 
outcomes using a mixed logistic regression model with a ran-
dom effect that accounted for the clustered data at the clinic 
level. Variables whose distributions differed between groups at 
baseline were included to adjust for any confounding.

The secondary analyses included examining the effect of 
time on the brief counseling outcomes, the effect of motiva-
tion to quit smoking on outcomes, calls to the quit line, and 

abstinence rates among intervention participants who partici-
pated in telephone counseling. The data were analyzed using 
mixed logistic regression models containing random effects for 
clinic. A cost analysis was performed as well. All costs associ-
ated with the intervention were examined. The cost analysis 
was based on a payer perspective rather than the broader soci-
etal perspective. This payer perspective excluded costs purely 
attributable to the research side of the project and also excluded 
costs incurred by the smokers and providers participating in the 
intervention. The analysis included costs associated with the 
time to perform the counseling calls, recruitment expenditures, 
physician and smoker participation incentives, and pharmaco-
therapy costs. Time spent supervising project staff was appor-
tioned across the intervention and control groups. Supervision 
costs were a necessary component of the project, but these 
costs are dependent on the credentials of the project manager.

results

A total of 229 smokers were approached and invited to par-
ticipate in the study and 214 were enrolled (93% participation 
rate), with 115 in the control and 99 in the intervention arm. 
Two intervention clinics and one control clinic were unable to 
recruit the targeted 30 smokers. One-week surveys were com-
pleted on 197 participants (93% retention) and the 3-month 
surveys on 182 participants (85% retention).

Table  1 contains information on the characteristics of the 
patients enrolled in each arm. While randomization was used 

table 1. Baseline Characteristics of the 214 Individuals Who Enrolled in the Smoking Cessation Study

Characteristic Intervention (n = 99) Control (n = 115)

Demographics
 Age (mean ± SD) 37.6 ± 13.9 47.5 ± 13.1
 Female gender (n (%)) 78 (79%) 69 (60%)
 Education (n (%))
  Less than high school (HS) 33 (33%) 44 (38%)
  HS diploma or GED 42 (42%) 47 (41%)
  >HS diploma 24 (24%) 24 (21%)
 White race (n (%)) 94 (95%) 113 (97%)
 Marital status (n (%))
  Never married 33 (34%) 33 (29%)
  Married/member of couple 36 (37%) 41 (36%)
  Divorced/widowed/separated 28 (29%) 41 (36%)
 Medicaid plan (n (%))
  Caresource 34 (37%) 42 (38%)
  Unison 16 (18%) 22 (20%)
  Molina 37 (41%) 26 (23%)
  Fee for service 4 (4%) 21 (19%)
Health-related factors
 BDI score (mean ± SD) 12.9 ± 5.9 14 ± 7.4
 PSS score (mean ± SD) 12 ± 3.1 11.5 ± 3.5
 Self-reported health fair/poor (n (%)) 44 (45%) 67 (58%)
Smoking-related factors
 Fagerström score (mean ± SD) 4.7 ± 2.3 5.7 ± 2.3
 Heavy smoking index (mean ± SD) 3.2 ± 1.5 3.8 ± 1.5
 Decisional balance (pros − cons of 

smoking) (mean ± SD) 0.9 ± 4.4 0.6 ± 4.2
 Ever tried to quit (n (%)) 81 (82%) 94 (82%)
 Confidence in quitting smoking (1–10 

scale) (mean ± SD) 5.2 ± 2.9 5.0 ± 3.1
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at the clinic level, there was obvious imbalance with respect 
to age, gender, Medicaid plan type, and nicotine dependence 
level. These variables were included in adjusted models that 
compared the two arms.

The brief counseling outcome data, measured from the 
1-week surveys, are presented in Table 2. Across clinics, there 
were significant differences in proportion of patients who 
stated that the doctor asked about smoking (p = .02), prescribed 
pharmacotherapy (p  =  .01), and provided other assistance 
(p =  .01) (data not shown). Clinic was adjusted for all com-
parisons using random clinic effects. Intervention and control 
clinics were similar with respect to percentage of smokers who 
reported being asked about tobacco use (68% of intervention 
and 58% of control) and percentage of smokers who reported 
being advised to quit (69% of intervention and 63% of con-
trol) but differed with respect to percentage of smokers who 
reported receiving a prescription for pharmacotherapy (30% 
of intervention and 56% of control, p < .01). This difference 
was largely due to the differential prescribing practices of 
NRT products (15% intervention vs. 42% control) rather than 
varenicline (10% vs. 13%) or bupropion (5% in each arm) (data 
not shown). In a secondary analysis, we found that these brief 
counseling outcomes did not change over time (p > .1) (data 
not shown).

Table  3 contains the 3-month cessation-related outcome 
data. At the end of the study period, 58% of intervention and 
64% of control participants reported at least one quit attempt, 
34% of intervention and 46% of control participants reported 
using pharmacotherapy, and 24% of intervention and 16% of 
control participants self-reported abstinence (all not signifi-
cantly different). Of the self-reported abstainers, only 55% 

returned a saliva sample and 68% of the samples confirmed 
abstinence. The cotinine-confirmed abstinence rates were 11% 
in the intervention and 3.5% in the control groups (results not 
significant).

In a secondary analysis, we examined the relationship 
between motivation to quit smoking and quit attempts (the 
sample size was too small to examine abstinence). During 
the 1-week call, 48% of intervention and 43% of control 
participants stated that they were seriously considering quit-
ting in the next 6 months. Among those planning to quit in 
6  months, 63% and 66% had at least one quit attempt in 
the intervention and control arms, respectively (results not 
significant).

In other secondary analyses, we examined use of the quit 
line and abstinence rates among intervention participants who 
enrolled in telephone counseling. Four controls called the quit 
line, one of which was a self-reported (but not a confirmed) 
quitter. No intervention participants called the quit line. In the 
intervention arm, 59 participants enrolled in telephone coun-
seling (59.5%) and they received an average of 6.5 calls (range 
1–12). Of these 59, 16 (27%) quit smoking according to self-
report and 9 (15%) were confirmed quitters. There appeared 
to be a dose-response relationship between counseling and 
abstinence. Based on self-reported data, the odds of quitting 
increased 28% per counseling call (p =  .03); however, using 
cotinine-confirmed abstinence, the odds increased by only 
20% per counseling call (p = .14).

The cost analysis suggested that while total costs for the 
intervention group were higher than the control group, the 
intervention group proved more cost effective at achieving con-
firmed quits. Total costs for the intervention and control groups 

table 2. Results From the 1-Week Questionnaire on the Physician-Level Outcomes of Brief Counseling

Intervention  
(n = 88)

Control  
(n = 109)

Crude OR  
(95% CI)

Adjusted ORa  
(95% CI)

Asked if patient smokes 60 (68%) 63 (58%) 1.54 (0.50, 4.77) 1.25 (0.45, 3.48)
Advised patient to quit 61 (69%) 69 (63%) 1.32 (0.42, 4.10) 1.35 (0.32, 5.78)
Prescribed pharmacotherapy* 26 (30%) 60 (56%) 0.33 (0.16, 0.70) 0.30 (0.12, 0.73)
Helped set quit date 17 (19%) 23 (21%) 0.90 (0.29, 2.86) 0.75 (0.25, 2.21)
Recommended counseling 27 (31%) 28 (26%) 1.32 (0.45, 3.90) 1.23 (0.45, 3.39)
Provided other materials 23 (26%) 24 (22%) 1.13 (0.33, 3.89) 0.72 (0.21, 2.53)

Note. OR = odds ratio; CI = confidence interval.
aAdjusted for age, gender, Medicaid plan, baseline Fagerström score; n = 79 intervention, 103 control (102 in control for 
pharmacotherapy analysis).
*p ≤ .01 (unadjusted analysis); p = .02 (adjusted analysis); n = 108 in control arm.

table 3. Results From the 3-Month Questionnaire on Smoker-Level Outcomes

Intervention  
(n = 99)

Control  
(n = 115)

Crude OR  
(95% CI)

Adjusted OR a  
(95% CI)

Attempted to quitb 57 (57.6%) 73 (63.5%) 0.76 (0.22, 2.64) 0.65 (0.23, 1.84)
Used pharmacotherapyb 34 (34.3%) 53 (46.1%) 0.61 (0.30, 1.24) 0.60 (0.27, 1.35)
Self-reported abstinenceb 24 (24.2%) 18 (15.7%) 1.68 (0.63, 4.44) 1.13 (0.38, 3.37)
Cotinine-confirmed abstinencec 11 (11)% 4 (3.5)% 3.37 (0.64, 17.67) d

Note. OR = odds ratio; CI = confidence interval.
aAdjusted for age, gender, Medicaid plan, baseline Fagerström score; n = 90 intervention, 108 control.
bIndividuals who did not complete the 3-month questionnaire were assumed to have no quit attempts, to have not used 
pharmacotherapy, and to not be abstinent.
cTwo control participants excluded from analysis because they were on a nicotine inhaler at time of measurement.
dAdjusted analysis not performed due to the low event rate.
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totaled $75,000 and $58,100, respectively. These costs imply a 
cost per self-reported quit of $3,100 in the intervention group 
and $3,200 in the control group. While the two groups showed 
no difference in cost per self-reported quit, cost per cotinine-
confirmed quit was lower for the intervention group ($6,800 
per confirmed quit for intervention vs. $9,700 per confirmed 
quit for the control group). The higher cost effectiveness for 
confirmed quits is due to the greater difference between inter-
vention and control for confirmed quits.

DiscussiOn

In this group of Medicaid smokers who were not necessarily 
motivated to quit, we found few differences in the outcomes 
between physicians who received only a brief introduction 
to the USPHS Clinical Practice Guideline versus physicians 
who received a more intensive intervention. Specifically, in 
both arms well over half of the smokers reported being asked 
about smoking, roughly two-thirds reported being advised 
to quit smoking, with no difference between intervention 
and control arms. Moreover, during the 3-month follow-up 
period, well over half of participants in each arm made a 
serious attempt to quit smoking. Perhaps a more important 
finding was that over 1 in 7 smokers were self-reported 
abstainers at 3  months. However, when we examined the 
continine-confirmed abstinence rate, there were fewer 
abstainers at 3 months.

Interestingly, while a significantly higher percentage of 
smokers in the control arm received a prescription for phar-
macotherapy at the baseline visit, the two groups used phar-
macotherapy at a similar rate during the 3-month study period. 
In fact, in the intervention group, while 30% reported having 
a prescription at the 1-week call, 34% reported using phar-
macotherapy at 3  months. The reverse was true for control 
participants (56% at 1 week vs. 46% at 3 months). The self-
reported and cotinine-confirmed abstinence rates were higher 
in the intervention arm, which could be attributed to the offer 
of 3 months of counseling by a tobacco treatment specialist. 
Over half of intervention clinic participants completed at least 
some of the counseling calls, an important finding given that 
these were smokers who were not recruited based on a desire to 
quit. Moreover, counseling was associated with an increase in 
self-reported abstinence. Taken together, these findings imply 
that pharmacotherapy alone will not promote abstinence; it is 
important to offer supportive counseling to improve cessation 
rates. This finding is consistent with the meta-analysis results 
reported in the Guideline, which suggest that the odds of ces-
sation increase when counseling is added to pharmacotherapy 
(Fiore et al., 2008a).

It is unclear why control participants received more pre-
scriptions for pharmacotherapy, but we offer two possible 
explanations. First, just prior to the start of the study, Ohio 
Medicaid created one formulary versus allowing each managed 
care plan to set its own. In this study, we clarified the options 
in both arms. Perhaps the control physicians were able to focus 
on this important information whereas the intervention physi-
cians received a comprehensive training and did not only focus 
on the formulary options. Second, in the intervention we spent 
a lot of time discussing the importance of assessing a smoker’s 
willingness to quit and that physicians should not write a pre-
scription unless the smoker was interested in quitting. While 

control physicians received the brief version of the Guideline, 
without a clear and focused explanation about why a physician 
should assess, it is possible that they wrote prescriptions with-
out considering a smoker’s interest in quitting

National data suggest that 11% of Medicaid expenditures 
are due to smoking (Armour, Finkelstein, & Fiebelkorn, 
2009). Brief tobacco dependence treatment interventions are 
one of the top three most valuable clinical prevention ser-
vices (Maciosek et  al., 2006). Solberg, Maciosek, Edwards, 
Khanchandani, and Goodman (2006) examined repeated 
tobacco-use screening and intervention and concluded that 
while this is a highly cost-effective clinical service, absolute 
cessation rates are not high because of an overall low adher-
ence. Thus, improved adherence could lead to greater gains in 
cost effectiveness of repeated screening and brief intervention. 
Our finding of cost per self-reported quit of $3,100–$3,200 is 
in line with other studies that have reported costs per quit rang-
ing from a few hundred to a few thousand dollars (Cromwell, 
Bartosch, Fiore, Hasselblad, & Baker, 1997; Feenstra, 
Hamberg-van Reenen, Hoogenveen, & Rutten-van Molken, 
2005; Fiore et  al., 2008a; Halpin, McMenamin, Rideout, & 
Boyce-Smith, 2006). The wide range in estimates is likely due 
to differences in smoker-level motivation, populations studied, 
and rigor of interventions.

With Medicaid expansion, State Medicaid programs will 
now have increased opportunities to provide tobacco depend-
ence treatment. In 2009, only five states covered counseling 
and all recommended pharmacotherapies (MMWR, 2010). 
Data from Massachusetts have clearly demonstrated that 
counseling and pharmacotherapy can be an effective combi-
nation for Medicaid programs: smoking prevalence decreased 
from 38.3% to 28.3% in the 2-year period after the benefit 
was offered (Land et  al., 2010) and for every $1 invested in 
the benefit, $3 was saved with a return on investment of $2 
(Richard, West, & Ku, 2012). With Medicaid expansion, it will 
be increasingly important to examine innovative ways in which 
tobacco dependence treatment can be incorporated into state 
programs.

Our study is not without limitations. First, recruitment 
goals were not achieved and there was imbalance between the 
two arms. Second, we studied Medicaid patients and provid-
ers in the rural Appalachian region of Ohio and it is not clear 
if the results can be generalized to other rural areas or urban 
Medicaid smokers, or to non-white Medicaid smokers. Third, 
only about half of the self-reported quitters returned a saliva 
sample which greatly impacted cotinine-confirmed quit rates. 
Fourth, we did not collect information about why participants 
were at the doctor the day they enrolled in the study. Finally, 
the fact that control participants received a 1-week call from 
the nurse, and those who had received a prescription were 
given additional information about the medication, could have 
impacted the study results since this call could be considered a 
“counseling” call.

In conclusion, we found that exposing providers to even a 
brief intervention to promote adoption of tobacco dependence 
treatment practices results in positive outcomes among their 
Medicaid-enrolled smokers. Future studies should examine 
how tobacco dependence treatment programs, including reim-
bursement for counseling and coverage of pharmacotherapy, 
can be further expanded in state Medicaid programs. Given that 
Medicaid expansion will cover millions of new individuals, 
many of whom will be smokers, tobacco dependence programs 
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treatment to Medicaid smokers

will be an essential part of cost-savings measures adopted in 
state Medicaid programs.
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