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BACKGROUND: Hospitals fear that transitioning to a smoke-free medical campus will decrease patient volume, particularly

for patients who smoke. When our hospital campus, a 180-bed acute care facility located in a small town, implemented the

smoke-free medical campus on July 1, 2006, we prospectively monitored inpatient and employee outcomes.

METHODS: Inpatient volume, percentage of inpatients who currently smoke, nicotine replacement therapy (NRT) orders

(obtained from electronic medical records), the number of inpatients who signed out against medical advice (obtained from

incident reports), and employee tobacco-use rates from annual occupational health assessments were compared pre-ban

and post-ban.

RESULTS: The monthly average for the percentage of inpatients who currently smoke has been steady, at 20% to 22% post-

ban. NRT orders tripled after the ban. There was no significant change in the rate of inpatients who signed out against

medical advice pre-ban and post-ban. During the year preceding the ban, 150 employees participated in a cessation program

offered by Employee Health. The pre-ban employee self-reported smoking rate for the same 4-month period (March-June)

was 14.3% in 2005, 14.8% in 2006, and 9% in 2007 (P < 0.0002).

CONCLUSIONS: Implementing a smoke-free medical campus did not adversely affect inpatient volume (even among

smokers), significantly increased inpatient NRT use, and decreased hospital employee smoking rates. Journal of Hospital

Medicine 2010;5:51–54. VC 2010 Society of Hospital Medicine.
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Even though imposition of smoke-free policies and workpla-

ces comprise one of the most effective antismoking strat-

egies,1 hospital administrators hesitate to implement a

smoke-free medical campus policy.2 They fear losing

patients who smoke because these patients will opt for

other facilities that permit smoking.

Apart from studies evaluating Joint Commission on Ac-

creditation of Healthcare Organizations (JCAHO)-required

indoor smoking bans in hospitals in 1992,3,4 there are few

published studies or formal evaluations of the impact of

medical campuses going smoke-free. One study of the

implementation of a smoke-free medical campus policy at a

university hospital in Little Rock, AR, showed that the policy

had no impact on employee retention, bed occupancy, or

mean daily census; however, inpatient smoking status was

not ascertained.5 Most (83%) employees were supportive of

the policy. More importantly, employees at 2 university

medical centers reported reduced cigarette consumption

and increased attempts to quit after implementation of a

smoke-free medical campus policy.6,7

Our hospital is 180-bed, acute care inpatient teaching

facility in upstate New York. Prior to the implementation

of the smoke-free medical campus policy, it was common

to see employees, visitors, and patients lined up outdoors

around the main hospital entrances and smoking just

beyond the ‘‘no smoking’’ signage. Inpatients could look

out their windows at the main entrance or into the court-

yard and see hospital staff, other patients, and visitors

smoking.

This study prospectively evaluates the impact of imple-

menting the smoke-free medical campus policy and starting

an inpatient smoking cessation service. It addresses the fol-

lowing questions that have also been raised by the Task

Force for Community Preventive Services.8 Does the institu-

tion of hospital smoking bans reduce the percentage of

inpatients who smoke or increase the percentage who sign

out against medical advice? What are the extended effects

(beyond 1 year after implementation) of medical campus

smoking bans on employee smoking rates?

Materials and Methods
Policy Implementation
As prior studies have shown that institution of a smoke-free

medical campus policy involves much more than just posting
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signage,9,10 a detailed multidisciplinary work plan was imple-

mented starting 1.5 years prior to the date our policy went

into effect on July 1, 2006. The ‘‘Implementing a Smoke-Free

Environment’’ plan, produced by the University of Michi-

gan,11 which includes a 15-step checklist, was used to guide

this policy change.12 As part of that plan, employees were

offered on-site smoking cessation services, including nicotine

replacement therapy (NRT), and 150 employees participated

in this program prior to July 1, 2006. Staff, community, and

patient education was also completed. A new campus map

delineating the smoke-free border was disseminated. Signage

was posted in areas used in the past for smoking. In addition

to implementing this plan, an inpatient smoking cessation

service was started 3 months prior to July 1, 2006. In addition

to supporting the enforcement of the smoke-free medical

campus, our inpatient smoking cessation program was

designed to help inpatients with nicotine withdrawal as well

as smoking cessation, if they were ready to quit.

Data Collection and Analysis
The inpatient electronic medical record (EMR) was used to

monitor the smoking status of patients admitted to hospital on

a monthly basis. On admission to the hospital, the admitting

nurse screened patients for current smoking status. This infor-

mation was entered into the EMR starting in April 2006; there-

fore, pre-ban screening data were limited to 2 months prior to

the ban. Inpatients too sick to complete this screening process,

women admitted for labor and delivery, and inpatients boarded

in the emergency department were not screened. No identifiers

were used in compiling these monthly data.

Nursing reports of inpatients signing out against medical

advice (AMA) were compiled in order to compare incidence

of AMA pre-ban to post-ban. AMA documentation in our

hospital takes the form of a structured incident report that

is reliably documented by nursing staff and signed by the

attending physician of service.

Computerized inpatient doctors’ orders to pharmacy for

NRT, dispensed as gum or patch, were monitored 2 years pre-

initiation and postinitiation of the inpatient smoking cessa-

tion service on April 1, 2006. As varenicline was nonformulary

and bupropion was used for other indications than smoking

cessation, these medications were not included in this review.

The Chow test was used to measure and test for significant

breaks in a time series analysis of the NRTorders.

New York State law requires an annual occupational

health review to be completed by every hospital employee.

At our hospital, this review included a question on tobacco

use ‘‘Do you smoke or chew tobacco?’’ Although there has

been a smoker/nonsmoker differential in the rates offered

for supplemental life insurance since 1992, there were no

‘‘wellness credits’’ or other incentives for medical insurance

offered in employee benefits that may predispose employees

to underreport tobacco use. Using this question, employees

were categorized as self-reported current smokers or chew

users. Employee smoking rates were estimated using differ-

ent denominators to validate the direction of the trend.

First, self-reported smoking rates were compared pre-ban

and post-ban among a stable cohort of hospital employees

(n ¼ 489), defined as hospital-based employees with anni-

versary dates from March to June who reported in both

2005 and 2007. The McNemar test was used to test the sta-

tistical significance of the 2 smoking rates of paired repli-

cates in this stable cohort of employees reporting pre-ban

and post-ban. Second, all employees in the database report-

ing smoking status pre-ban, March to June 2005, and then

post-ban, March to June 2006 and 2007, were compared in

order to monitor trends in employee smoking overall. A t-

test was used to compare the statistical significance of the

difference in the overall rates of smoking among all employ-

ees pre-ban and post-ban.

Internal review boards of our hospital and the New York

State Department of Health reviewed and approved this

study.

Results
Inpatient Outcomes
An average of 959 patients were admitted per month in the

18-month period pre-ban (January 2005 to June 2006) vs.

988 per month in the 23-month period post-ban (July 2006

to September 2008). A monthly average of 89% of inpatients

were screened for tobacco use when admitted. The monthly

average for the percentage of inpatients who currently

smoke has been approximately 21.6% following the imple-

mentation of the smoke-free hospital plan. There has been

little variation (Figure 1) in the percentage of inpatients who

smoke pre-ban and post-ban except for the startup period

in 2006 and the onset of the 2007 respiratory illness season.

Among all inpatients who currently smoke, 69.8%

received a brief nursing intervention at the time of admis-

sion and 25% received an inpatient visit from our part-time

smoking cessation specialist.

The percentage of inpatients who signed out against

medical advice (AMA) with the reason of having to smoke

was 13.8% (4/29) 6 months pre-ban, and 13.6% (3/22)

6 months post-ban. In 2007, there were no inpatients who

signed out AMA stating that they needed to smoke. Because

the reason for signing out AMA may be underreported, we

also examined the rate of smoking among all inpatients

who sign out AMA. Six months pre-ban, this percentage was

48.3% (14/29), but increased 6 months post-ban to 59% (13/

22). In 2007, the percentage of smokers among inpatients

who sign out AMA leveled off at 50.8% (29/57).

Review of computerized inpatient prescription orders

shows that orders for NRT nearly tripled after the inpatient

smoking cessation service started April 1, 2006 (3 months

prior to the ban) (Figure 2). Inpatient orders for these medi-

cations increased from 832 in a 2-year period before the

ban (April 1, 2004 to March 31, 2006) to 2475 in the 2 years

following the initiation of the inpatient smoking service

(April 1, 2006 to March 31, 2008). The Chow test is highly
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significant for a break point in June 2006 (P ¼ 0.008),

1 month prior to the ban.

Employee Smoking Rates
Among a cohort of 489 hospital-based employees reporting

in both 2005 and 2007, 12% reported smoking in 2005 and

7.5% in 2007 (McNemar was significant at P < 0.001). Two

employees reported using chewing tobacco in 2005 and

only 1 in 2007.

Including all hospital employees reporting any 1 year

during their anniversary dates, the self-reported smoking

rates were 14.3% (n ¼ 624) in March to June 2005, 14.8%

(n ¼ 661) in March to June 2006, and 9.4% (n ¼ 1,112) in

March to June 2007 (P < 0.0002). Because promotions

change the anniversary date, and the database was

expanded in 2007 to include new hires and managerial staff,

these estimates represent the point prevalence among

employees whose anniversary dates fall between March and

June.

Discussion
Following implementation of a smoke-free medical campus,

no adverse effects were observed on inpatient volume at our

hospital. The percentage of inpatients who smoke and the per-

centage of inpatients signing out AMA have remained stable

after the smoke-free policy went into effect. In addition, self-

reported employee smoking rates decreased significantly. Fears

about losing inpatients (who smoke) following the implemen-

tation of a smoke-free hospital plan were unfounded.

This study employs the electronic medical record to not

only monitor trends in the proportion of inpatients who

smoke pre-ban and post-ban, but also to notify our inpatient

smoking cessation specialist, on the day of admission, to

consult on patients who currently smoke. Unfortunately, our

cessation specialist, who is part-time, was unable to see all

inpatients who smoke on account of the inpatient’s acuity,

pain, hospice status, weekend or night admission, or not

being available due to testing, surgery, or other procedures.

Nevertheless, use of NRT increased sharply following the ini-

tiation of this program. As shown in Figure 2, a linear rise in

NRT orders was already underway starting April 2005, prob-

ably in anticipation of the ban and coinciding with the start

of the inpatient smoking cessation program. However, the

Chow test is highly significant for a breakpoint in June 2006

(P ¼ 0.008), 1 month prior to the ban, meaning that the slope

was climbing even more steeply after that point.

As hospitalized smokers may be more motivated to stop

smoking, the updated 2008 clinical practice guidelines for

Treating Tobacco Use and Dependence now recommend that

all patients in the hospital be given medications, advised,

counseled, and receive follow-up after discharge.13 Although

our inpatient cessation program was started before these

clinical practice guidelines were available, we are currently

evaluating the efficacy of our inpatient program by assess-

ing self-reported quit rates 6-months posthospitalization

(data collection in process). Provision of inpatient smoking

cessation has been shown to be an effective smoking cessa-

tion intervention if combined with outpatient follow-up.14

Our current program will be expanded to include outpatient

follow-up, if the inpatient’s primary care provider is unable

to provide it or if the inpatient refuses faxed referral to the

New York State quit line program.

This study evaluates the impact of simultaneously intro-

duced interventions such as medical campus smoking ban,

inpatient smoking cessation program, hospital staff educa-

tion, and other elements of the University of Michigan

Smoke-Free Hospital Implementation Plan. The role of indi-

vidual components of the plan cannot be evaluated in this

study as they were intentionally implemented simultane-

ously in order to achieve a synergistic effect.

Another limitation of this study is that smoking status is

self-reported and not validated biochemically. Although vali-

dated smoking status measures such as salivary cotinine test-

ing would be more scientifically valid, it was not feasible to

validate the smoking status of inpatients, nor that of employ-

ees. Thus smoking status, as ascertained in this study, is

FIGURE 1. Proportion of inpatients who on admission
report they currently smoke (smoke-free medical campus
began July 1, 2006).

FIGURE 2. Trend in inpatient orders for nicotine
replacement therapy (inpatient smoking cessation service
began April 1, 2006).
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subject to underreporting. Social desirability bias has been

recognized as potential limitation of self-reported smoking

status in other evaluations of smoke-free policies.3,4,15

In the 1990s, the employee benefits of instituting indoor

smoking bans in hospitals were theorized to include

reduced employee sick time, break time, and tobacco use,

as well as increased motivation for smoking cessation and

reduced legitimacy of tobacco use.16,17 Peer pressure, work-

place socialization, and being forced to stay away from ciga-

rettes for the length of entire workdays have been credited

with helping hospital workers to quit.4,7 In our study,

extending the ban to the outdoor areas of our medical cam-

pus as well as provision of employee smoking cessation

services may augment these mechanisms. This study

extends findings of older studies that showed hospital smok-

ing bans (primarily indoor) decreased hospital employee

smoking rates. Currently, our reduced employee smoking

rate approaches the Healthy People 2010 goal of 12%.18

In conclusion, implementing a smoke-free medical cam-

pus does not adversely affect inpatient volume (even among

smokers), does not increase inpatient signing out AMA and

can significantly increase inpatient NRT use, which in turn

can increase the success of a quit attempt.19 In addition,

implementing an outdoor smoking ban further reduces hos-

pital employee smoking rates.
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