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Purpose: Delivering evidence-based tobacco dependence treatments to hospital patients in real-world settings continues to be 
a challenge. To achieve long-term abstinence, a program should provide both bedside counseling and post-discharge contacts. 
These program features are necessary but difficult to implement due to lack of training, time and low administrative support. The 
Rochester Model is a tobacco treatment program using existing staff and medical students to reduce the barriers for treating 
hospitalized smokers.
Patients and Methods: Any smoking patient admitted to a participating hospital unit can participate. Staff nurses, mid-level 
providers and physicians deliver the counseling steps during the admission. Nurses hold two bedside counseling sessions, while 
providers give quitting advice and encourage pharmacotherapy. Nurses also contribute as unit champions and post-discharge call 
counselors. New York State quit line counselors combined with a University of Rochester call team fulfill the post-discharge calls. The 
latter call team is composed of staff nurses, respiratory therapists and medical students.
Results: The number of smoking patients screened was 2610 while 385 enrolled after a proof-of-concept period. The 7-day point 
prevalence quit rates using the as treated (patients contacted) analysis is 50% at 4 weeks, 42% at 3 months and 38% at 6 months. The 
7-day point prevalence quit rates using the intent-to-treat (all patients) analysis is 23% at 4 weeks, 16% at 3 months and 14% at 6 
months.
Conclusion: Preliminary data on the Rochester Model is showing an effective yet affordable tobacco treatment program using 
hospital staff and medical students. Nurses serve as bedside counselors, unit champions and post-discharge call counselors. Hospitals, 
even with limited resources, can implement tobacco treatment programs using existing staff.
Keywords: tobacco dependence treatment, nurse counseling, quit-line counseling, respiratory therapists, medical students

Plain Language Summary
Hospitalization is a window of opportunity to help smokers quit. Successful programs require both bedside counseling and post- 
discharge contacts beyond a month. The barriers for hospital smoking programs are numerous but cost is the major issue. The 
Rochester Model is a tobacco treatment program that uses hospital staff and medical students to counsel patients at the bedside and 
give phone counseling to patients after discharge. Nurses have the largest contribution to the program. The program is showing high 
quit rates at a low cost.

Introduction
A hospital admission is a “window of opportunity” to assist smoking patients in a quit attempt.1,2 The Joint Commission 
issued an optional measure set for screening and treatment of hospitalized smokers in 2012.3 Many hospital systems do not 
offer these programs despite evidence that in-patient tobacco treatments increase cessation rates,4 decrease readmission rates5 

and reduce costs.6 Challenges for a hospital staff to treat in-patient smokers include the lack of training, daily time constraints 
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and low administrative support.7 Administrative costs and the perceived return on the investment are the major barriers.4,6 

Securing funding for comprehensive hospital tobacco programs is a significant issue for US hospital systems.4

Sustaining long-term abstinence requires counseling in the hospital, followed by least one month of supportive 
contacts after discharge.1 A review of academic center programs4 shows that tobacco treatment specialists (TTS) or 
specialist Respiratory Therapists (RT) can function as bedside counselors. Because of the nominal reimbursements 
available from US health care, these programs require major institutional support (>$140,000 per year)4,6 One emerging 
strategy is the use of hospital staff nurses to deliver bedside interventions.8 A Tobacco Tactics Program, using staff nurses 
as counselors, showed significant quit rate improvements in several hospital systems.8,9 The independently created 
Rochester Model (RM) program trains nurses in a 30-minute session, then provides continuing education using an on-line 
module and brief refreshers by a nurse champion.

After hospital discharge, contacts beyond a month are necessary to maintain abstinence. Post-discharge calls are 
difficult for hospitals to implement due to the lack of personnel, time and support.7 State Quit lines are available, but 
many states, including New York, offer just two calls.10 Interactive Voice Response (IVR) systems are adopted for post- 
discharge support but the cost is considerable ($55,000 per year).4,6 At low cost, the RM program uses New York state 
quit line counselors combined with a University of Rochester (UR) call team for the post-discharge calls.

The purpose of this report is to demonstrate the efficacy and low cost of the RM program. This unique program uses 
hospital staff and medical students to deliver both bedside counseling and stage-based, post-discharge calls.

Materials and Methods
Design, Setting and Population
After review of existing tobacco treatment programs11–13 and resource evaluation, the RM program was designed. The 
program received approval from the hospital chief medical officer, the nursing administration and each unit nurse 
manager. The design is an evidence-based service program and IRB approval is not required. Strong Memorial Hospital 
(SMH) has 886 beds with 39,000 annual admissions in Rochester NY. After a pilot from Jan. 2013 to Feb. 2014 on unit 
612, the program expanded to hospital units 712, 714 and 736. Units 614 and 634 joined in 2018, followed by units 516 
and 536 in 2021 (Figure 1). These represent four medicine, two cardiac, and two neurology units, with ten units 
remaining. An active smoker of any amount admitted to a participating unit can join.

Screening and Enrollment
The unit clerk, designated as the tracker, screens new admissions for smoking (Figure 2). The tracker inquires if the 
patient wishes to participate. For patients who decline, the patient’s nurse provides a handout of community programs.

Training of Unit Nurses for the Bedside Counseling and the Nurse Champion
Nurses train for the bedside counseling during a 30-minute session. Five successive days were required to train an 
average of 35 nurses on a unit using handouts and segments from “Clearing the Air” manual.14 The sessions include 
patient motivation, nicotine addiction, triggers, coping skills and social supports. In 2016, an on-line module was 
prepared and nurses were assigned this continuing education every 6 months. Each unit established a nurse champion 
to review the counseling steps at regular intervals with nurses. Mid-level providers and physicians received program 
training at conferences and unit sign-out rounds.

20142013 2015 2018 2019 2020 2021

Pilot 
starts
1 unit

6 month
outcomes
collection

Demo data
collection 
starts

1/13 2/14 2/16 10/18 9/20 7/21

+2 units

Call counselor
Program starts

+ 3 units + 2 units

2016 2017

Figure 1 Timeline of program events. Small arrows indicate when the program added hospital units. On Feb 2016, outcome data to 6 months was collected. On Oct. 2018, 
the Demographic and Smoking data collection started. On Sept. 2020, the nurse call-counseling program started.
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Recruitment and Training of UR Post-Discharge Call Counselors
Emails and screen server advertisements invite nurses, respiratory therapists (RT) and UR medical students (MS) to become 
post-discharge call counselors. First through fourth year, MS seeking volunteer activities became call counselors. An on-line 
module followed by a 45-minute didactic session trained nurses, RT staff and MS. The module and didactic session presented 
scenarios that call counselors might encounter and how to reinforce the quit plan developed in the hospital.

The UR Post-Discharge Call Team and Reimbursements
From 2013 to 2015, the call team consisted of four unpaid volunteer RT staff. From 2016 to 2020, 2–4 RT staff and 2–4 
nurses were paid $15.64/hour for call counseling. From 2017 to 2019, 3–7 MS (volunteers) participated. To maintain 
a steady number of counselors, a nurse call counselor (NCC) program was developed in 2020. After this, the hourly 
payments to nurses and RT staff stopped.

Nurse Call Counselor Program
The number of nurses, RT staff or medical students available for post-discharge counseling varied each year due to 
interest and availability. A nurse call counselor (NCC) program was developed in order to obtain a steady number of 
counselors each year. The program received approval from the UR nursing administration. The program, which began 
Sept. 2020, advances the nurse pay grade from level two to level three. The program requires staff nurses call 15 patients, 
recording the calling strategies and outcomes. The nurse then presents his/her findings to a nursing promotion panel for 
approval. Three nurses who completed this NCC program continue to call post-discharge patients.

Low Program Costs
The Department of Medicine awarded $8200 (total program cost) from Jan. 2013 to Sept. 2020. The RT and nurse phone 
counseling time was reimbursed with this support from 2016 to 2020. In comparison, a Tobacco Treatment Service using 
a TTS counselor with an IVR system reported yearly costs of $143,000.6

Figure 2 Rochester Model protocol. Step 1, Step 2 and Step 3 follow sequentially early in the hospitalization. After the steps are completed, the nurse obtains patient 
consent for post-discharge calls. On discharge, a referral is placed for the post-discharge calls.
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Program Process Changes
Figure 1 shows the timeline of program changes. The collection of outcome data to 6 months started Feb. 2016. Starting 
Oct. 2018, the demographic/smoking data (Table 1) was recorded when adequate staff was available. Starting Sept. 2020, 
the NCC program for nurses began. Unit clerks established as trackers improved the program flow. On-line modules were 
prepared to train unit nurses and to motivate patients to participate. The final program (Figure 2) developed from 
Jan. 2013 to Feb. 2016 using the Plan-Do-Study-Act cycles of quality improvement.15

Inpatient Intervention
Smoking patients are invited to watch a video describing the program that gives testimonials from ex-smokers. The unit 
clerk-tracker (Figure 2) assigns staff and tracks Steps 1–3 in a unit log. Typically within hospital day 1–2, the tracker 
notifies the provider to give Step 1 advice. When the patient’s condition dictates, the patient’s nurse gives Nurse 
counseling #1, using “Clearing the Air” segments to discuss motivation, secondhand smoke and nicotine addiction. 
A following nurse gives Nurse counseling #2 session, discussing triggers, coping behaviors and completes a summary 
worksheet. Each nurse counseling session lasted about 15 minutes. Starting pharmacotherapy is the standard of care for 
inpatient smokers,3 so the provider team discusses nicotine replacement, Bupropion or Chantix options in Step 3. The 
patient fills out a consent form updating contact information and giving permission to receive post-discharge calls. On 
discharge, the provider team provides medication prescriptions that patient and provider have agreed upon. If a patient is 
discharged before completing the steps they are not followed further but are given a handout of outpatient cessation 
resources.

Treatment, Outcome Calls and Evaluation Methods
A prior study showed four post-discharge treatment calls are effective,16 so the RM program provides this. Patients are 
E-referred to the NYS quit line and receive two treatment calls within two weeks after discharge. Then, the UR team places 
two treatment calls (3-and 6 weeks) and three outcome calls (4 weeks, 3-and 6 months) after discharge. The outcome calls 

Table 1 Demographic and Smoking Data Collection Started October 2018 on 100 
Patients and Averaged

Patient Demographics

Age 55 years*

Sex 56% male

Race 70% Caucasian
23% African American

6% Hispanic

1% Native American

Admitting diagnosis 47% Cardiac
12% Pulmonary

12% Neurology

34% other medical

Length of hospital stay 7 days*

Daily cigarette use 20*

Previous quit attempts 6*

Quit confidence at discharge 4 out of 5 (1=least confident, 5 = most confident)*

Received pharmacotherapy at discharge 58%

Received call from NYS Quitline 53%

Note: *Averages reported for representative group of 100 patients.
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(self-report) only ask if patients have smoked even a puff in the last seven days. This defines 7-day point prevalence.17 Five 
treatment or outcome calls are attempted at each time point. A designation of “not reached” includes patients without 
contact at two successive time points (total 10 attempts). A designation of “smoker” includes patients who decline calls or 
request to stop the program. During a post-discharge call, the demographic and smoking data are collected. Quit confidence 
is a self-reported measure: 5 is most confident, 1 is least confident to quit smoking at discharge (Table 1).

Data Analysis
Self-reported 7-day point prevalence abstinence at 4 weeks, 3-and 6 months determined the quit rates. Quit rates are 
calculated using the as treated (AT) analysis and the intention-to-treat (ITT) analysis. The AT analysis accounts for 
patients who were contacted by phone. The AT analysis is calculated as follows: number of patients quit/number of 
patients contacted (quit + smokers). The ITT analysis accounts for all the patients whether they were contacted or lost to 
follow-up. The ITT analysis is calculated as follows: number of patients quit/number of all patients (quit+ smokers + not 
reached) at a time point. The confidence intervals were calculated by R package DescTools, R version 4.2.1.

Results
Screening and Enrollment Data
During the proof-of-concept period (Jan. 2013-Feb. 2016), 871 patients were screened and 316 patients enrolled. After 
this, 2610 patients were screened while 385 patients enrolled from Feb. 2016-Mar. 2021 (Table 2). The interval increase 
in the patients screened from 1/19–3/21 is likely due to the addition of two program units on Oct. 2018 (Figure 1).

Demographic and Smoking Data
The demographic and smoking data collected on 100 patients starting Oct. 2018 (Table 1) after program staff were 
available (Figure 1). This patient group had 47% cardiac diagnoses, the average quit confidence was 80% and 58% 
received post-discharge pharmacotherapy.

Smoking Cessation Outcome Data
From Jan. 2013-Jan. 2016 including the pilot and proof-of-concept period, 316 patients enrolled showing a 7-day point 
prevalence quit rate of 52% at 4 weeks using the AT analysis. From Feb. 2016 to Mar. 2021, data collection occurred at 4 
weeks, 3- and 6 months on 385 patients. Using the AT analysis (patients contacted) the 7-day point prevalence quit rates 
at 4 weeks, 3-and 6 months are 50% (89/178), 42% (63/151) and 38% (54/143), respectively (Figure 3). Using the ITT 
analysis (all patients) the 7-day point prevalence quit rates at 4 weeks, 3-and 6 months are 23% (89/385), 16% (63/385) 
and 14% (54/385), respectively. The 95% CI for all time points for both the AT and ITT patients are displayed. A small 
sample (20 patients) who declined the program showed a quit rate of 20% at 4 weeks using the AT analysis.

Table 2 Screening and Enrollment Data from Feb 2016 to March 2021

Program Dates Total Patients 
Screened

Total Initially 
Enrolled

Total Final 
Enrolled

Total Patients 
Declined

2/16–9/17 898 225 169 700

9/17–1/19 653 139 96 487

1/19–3/21 1059 206 120 853

Total 2610 570 385 2040

Note: The difference between the initial and final enrollment accounts for patients that withdrew, died, transferred 
or discharged before program completion.
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Discussion
Smoking outcomes were collected at 4 weeks, 3- and 6 months on 385 patients, after the proof-of-concept period. The AT 
(patients contacted) group show a robust 6-month quit rate of 38%, exceeding a benchmark self-report AT quit rate of 
25% for hospital programs.18 The program cost is much lower than programs using a TTS6 or a study-nurse bedside 
counselor.18

The Rochester Model has novel features. The program promotes tobacco treatments in daily hospital patient care and gives 
staff continuing cessation education. Hospital nurses are the major program contributors, serving as bedside counselors, unit 
champions and post-discharge call counselors. Nurse bedside counseling is logical as they are the largest number of health-care 
workers spending considerable time with patients.19,20 The RM program offers a new role for nurses as post-discharge call 
counselors. A call counselor program promotes both career and pay incentives to attract and retain nurses in this role. The RM 
program shows that a team including nurses, RT’s and medical students can accomplish the post-discharge call counseling.

Limitations
The program now needs evaluation using implementation processes.21 Evaluations of nurse, provider acceptance, 
adherence, program feasibility and costs are necessary. Limitations of this initial report include the incomplete demo-
graphic/smoking data and the lack of biochemical verification.

Conclusions
The Rochester Model program shows robust quit rates at low cost while fulfilling the Joint Commission guidelines for 
treatment of inpatient smokers.3 A hospital system with limited resources can implement an effective tobacco depen-
dence program using existing staff. This program should appeal to health-care systems, particularly those with limited 
budgets seeking an effective method to treat hospitalized smokers.

Abbreviations
RM, Rochester Model; TTS, Tobacco Treatment Specialist; RT, Respiratory Therapist; MS, Medical student; UR, 
University of Rochester; IVR, interactive voice response; NCC, nurse call counselor, AT, as treated, ITT, intent-to-treat.
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