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Article-at-a-Glance
Background—Hospitalized smokers are a large and important but undertreated population.
Although effective strategies have been developed to enhance smoking cessation, many hospitalized
smokers still fail to benefit from these services. A study was conducted to examine the reach of
services within a hospital tobacco treatment program and to identify predictors of referral and
treatment.

Methods—Electronic medical records were downloaded for all 3,600 smokers admitted to a 475-
bed academic medical center hospital in a one-year period.

Results—More than one in four of identified smokers were referred to the specialty service and
nearly one in five received treatment. Logistic regression models found that Joint Commission core
measure status (heart failure, myocardial infarction, and pneumonia) was the strongest predictor of
referral, followed by a history of smoking for more than 10 years. Conversely, smokers admitted for
emergency medical services were less likely to be referred compared with those admitted electively.
Patients treated on surgical, obstetric, and psychiatric services were less likely to be referred for
tobacco treatment than those treated on medical services. Of those referred, smokers with longer
lengths of stay and those admitted through the emergency department were more likely to actually
receive services.

Discussion—To capitalize on hospitalization as a “teachable moment,” other subpopulations, such
as psychiatric and obstetric patients, deserve attention. Tobacco treatment services must be fully
integrated into hospital systems, configured to deliver care to all smokers, and reimbursed to ensure
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sustainability. This study’s identification of underserved groups, determination of potential
roadblocks to delivery of services, and suggestion of ways to disseminate treatment equitably to all
smokers should prove helpful to policymakers.

Hospitalization is an ideal time to encourage smokers to quit. During hospitalization, smokers
are not allowed to smoke, are in contact with many health professionals, and may be more
willing to accept assistance in quitting.1 Many smokers quit, unaided, following
hospitalization.2 A meta-analysis also found that those who receive intensive treatment during
hospitalization and outpatient follow-up treatment for at least one month are more likely to
quit than smokers receiving no treatment.1,3

Yet, most hospitals do not systematically address tobacco. Where treatment is provided, it is
not evidence-based. A pooled analysis of 33 hospital studies found that smoking status was
assessed in 60% of patients, 42% of identified smokers were advised to quit, 14% were given
or advised to use nicotine replacement, and 12% received referrals or follow-up.4 A study
found that adding a tobacco treatment order set to an existing computerized order entry system
increased identification, referral, and treatment of smokers, but referral and treatment rates
remained low (2.1% and 2.5%, respectively).5 Even patients with tobacco-related illnesses fail
to receive tobacco treatment. A test of quality care measures conducted among 83 hospitals in
nine states found that only 65% of smokers with acute myocardial infarction (AMI), 39% of
smokers with congestive heart failure (CHF), and 35% of smokers with community-acquired
pneumonia (CAP) had received any form of counseling for smoking cessation during
hospitalization.6 Accordingly, in 2004 The Joint Commission made smoking cessation advice
and treatment a core quality measure for treating patients with these three diagnoses.7
Moreover, hospitals fail to treat important subpopulations. Data on patients with AMI from
400 hospitals suggest that blacks are less likely than whites to receive smoking cessation
counseling.8 Psychiatric inpatients, who have a high prevalence of smoking, rarely receive
tobacco treatment.9

Although formal surveys have not been done, anecdotal evidence from hospital associations,
electronic mailing lists, and tobacco treatment specialist groups suggests that many hospitals
are beginning to implement systematic treatment for patients who smoke. This treatment often
takes the form of specialized services offered through respiratory therapy or other hospital
departments. These services are likely a response to the Joint Commission mandate to treat
patients for whom core measures have been released and are sometimes initiated after poor
performance on the smoking cessation measures.10 There is also an emerging trend to designate
entire hospital campuses smoke-free.11 A recent study indicated that by February 2008, 45%
of hospitals in the United States had adopted a smoke-free campus policy, with another 15%
reporting actively pursuing the adoption of such a policy.12

Instituting tobacco treatment services is often a part of this policy change.1 Elements of these
evidence-based specialty services include the following:

1. Developing a team of trained tobacco treatment specialists

2. Implementing hospital systems for identifying smokers and referring them to the
service

3. Providing inpatient treatment based on current treatment guidelines

4. Providing or facilitating follow-up treatment after discharge, often via fax referral to
tobacco quit lines13

The promise of such services is that they will extend the reach and quality of tobacco treatment
by having designated staff deliver care. Unfortunately, health care innovations may create
greater service and health status disparities by failing to reach traditionally underserved
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populations. In this article, we describe a study in which we examined how well a specialty
service in a large academic medical center reaches smokers and identified whether
subpopulations remain underserved. To that end, we profiled all smokers who were admitted
during a one-year period. We determined rates of referral to the service and rates of treatment
by the service. We also identified factors that predict referral to the service, as well as factors
that predict actual receipt of services. Although our findings are, to some extent, a product of
our particular hospital’s culture and systems, we provide a model for monitoring delivery of
services, and we believe that we uncovered important clues for other hospitals seeking to
provide optimal services.

Methods
Setting

The University of Kansas Hospital (Kansas City, Kansas) is a 475-bed tertiary care hospital
located in a large metropolitan area that admits more than 20,000 patients per year.

Sidebar 1. UKanQuit

Treatment by UKanQuit ideally occurs within 12 to 24 hours of admission. In practice, there
are often delays between when patients arrive at the medical center (often through the
emergency department), when they are admitted to a unit, and when the electronic admission
forms are completed. Many patients are discharged in less than a day. Hence, hospital
systems issues, patient characteristics, and patient preferences all figure into whether
patients are referred to and whether patients receive treatment by UKanQuit.

UKanQuit staff consist of Ph.D.–and master-level counselors with specialized training in
treating tobacco dependence. The staff provide treatment from 9:00 A.M. to 5:00 P.M. on
weekdays. UKanQuit staff retrieve patient names from the electronic medical record and
visit patients at their bedside. Counseling sessions typically last 15 to 30 minutes and include
the following components:

• Assessing withdrawal

• Working with nurses and physicians to adjust nicotine replacement to keep the
patient comfortable while in the hospital

• Assessing patients’ interest in quitting smoking

• Providing a brief motivational intervention to patients not interested in quitting

• Providing assistance in quitting (developing a quit plan, arranging for medications
on discharge) to patients interested in quitting

UKanQuit services provide Spanish-language counseling to Spanish speakers and utilize
translators to counsel patients who speak other languages. Staff provide follow-up treatment
after discharge by either directly providing counseling or through fax referral to the state
tobacco quit-line. Staff also contact patients six months following inpatient treatment to
assess outcomes and provide additional support and referral. To launch the service, program
leadership [K.P.R., E.F.E.] gave brief (10–15-minute) presentations at nursing, medical,
and ancillary provider staff meetings.

Referral to and Treatment in UKanQUit
The hospital’s specialty tobacco treatment service (UKanQuit), as described in Sidebar 1
(above), was implemented when the hospital campus went smoke-free on September 1, 2006.
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The current study, which was conducted to evaluate the UKanQuit program, was approved by
the medical center’s Institutional Review Board.

Referral to UKanQuit is made via a required field in the hospital electronic medical record
(EMR). As nurses record information from patients admitted to their units, the EMR requires
them to identify the smoking status of all patients and to ask all smokers if they would like to
talk to a tobacco treatment specialist during their hospital stay. The patients who respond “yes”
are placed on an electronic list within the EMR. Nurses may complete items on behalf of
patients who are sedated or in distress. Through the automated system, a consult e-mail is sent
to the UKanQuit staff. UKanQuit staff then enter the patient’s name, unit, and room number
into the UKanQuit database as a permanent record of referral. Ninety-seven percent (826) of
the 853 patients in this study were referred through this method. The remaining 3% (27) were
directly referred by physicians and other health care providers.

Patients
From November 2007 through January 2008, we reviewed EMRs and tobacco treatment data
on patients admitted to the hospital between September 1, 2006, and August 31, 2007. Smoking
status was recorded for 16,391 (76.8%) of the 21,356 patients admitted to the hospital. All
smokers 12–89 years of age were included in this study. Patients were identified as smokers
if they responded “yes” to two required fields in the EMR: “Have you smoked in the past year?”
and “Have you smoked in the last 30 days?” Only patients who answered “yes” to both of these
questions were included in these analyses.

Data Sources
Data were derived from the EMR and the UKanQuit treatment record. The EMR includes
extensive information on all patients’ demographics, health status, treatment, and discharge
disposition. Relevant data were downloaded from the EMR by the hospital’s department of
organizational improvement, merged with the UKanQuit treatment record, and imported into
SAS (SAS Institute, Inc., Cary, North Carolina) for analysis. Frequency and logic checks were
conducted to identify outlying data and ensure that data on individual patients were
appropriately matched. For patients who were admitted to the hospital more than once during
the year, only data from the first admission in the year were included in analyses.

Measures
Main Outcome Measures—The main outcome measures were referral to UKanQuit, and
among referred patients, receipt of treatment by UKanQuit. Patients were classified as not
treated if they were identified as nonsmokers by the UKanQuit counselor, were discharged
before an attempt to visit them, or for other reasons were not able to be seen.

Demographic Measures—The demographic measures were downloaded from the EMR
and included age, gender, ethnicity, marital status, language, and insurance coverage. We
collapsed language data into 3 major categories: English, Spanish, and other. We re-classified
insurance coverage into Medicaid, Medicare, commercial, uninsured, and other. Dually eligible
Medicare beneficiaries were classified as Medicare.

Smoking Behavior Measures—Also from the EMR we downloaded tobacco use data
(number of years smoked, number of cigarette packs per day, and whether the patient lived
with another smoker).

Diagnosis and Treatment Measures—We used the patient’s primary discharge diagnosis
to determine whether or not they were subject to the Joint Commission core measures for AMI,
CHF, and CAP. The hospital services that patients were admitted into were grouped into five
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categories—medical, surgical, obstetrics, psychiatric, and other. Patients were classified “yes”
or “no” if admitted through the emergency department (ED) or not, respectively.

Data Analysis
We analyzed data using the SAS statistical package, version 9.1. We summarized the data using
descriptive statistics and then identified predictors of referral and treatment using logistic
regression. Categorical variables were summarized using frequencies and percentages, and
continuous variables with means and standard deviations (if distributions were close to normal)
or with medians and ranges (if distributions were skewed). In regression analyses, we first
explored the effect of each individual factor on each outcome variable by simple logistic
regression. Factors with p value < .25 were entered into multiple logistic regression models,
which were built by full stepwise procedure. The final parsimonious models, whose goodness
of fit was examined by the Hosmer and Lemeshow test, included factors significant at the .05
level.

Results
Hospital Smokers

Of the 16,391 patients whose smoking status was recorded in the EMR during the study period,
3,600 (21.9%) smoked within the past year. Of these, 3,131 (87%) smoked within the past 30
days (current smokers) and were included in these analyses. Among current smokers, 853
(27%) were referred to UKanQuit. Among smokers referred to UKanQuit, 65% were treated
by the service, resulting in 18% of all identified smokers receiving treatment by the service
(Figure 1, page 554). Of the 301 who were not treated, 85 had specific reasons listed for not
receiving treatment. One patient was discharged before an attempt by a UKanQuit counselor
to see him or her, and 84 were categorized as “others,” which could include “patient was
asleep,” “doctor in the room,” “out of bed for procedure,” and “unable to speak.” Patients who
for these reasons were not suitable for treatment were classified as “not treated.” None of these
patients refused to talk with a UKanQuit counselor.

Appendix 1 (available in online article) displays the characteristics of all current smokers and
those referred to UKanQuit. Current smokers were predominantly white and spoke English.
Slightly more than half of smokers were men, and the mean age was 45 years. Most of the
smokers had smoked more than 10 years, and one in five smoked more than one pack of
cigarettes per day. Fewer than half lived with a significant other who smoked. More than half
(53%) were admitted through the ED, with the majority admitted into the medical and surgical
services. The median length of stay was three days. Taken together, 6% had diagnoses of AMI,
CHF, or pneumonia.

Referral to UKanQUit
Bivariate relationships—Factors associated with referral are shown in Appendix 1.
Hispanics were less likely to be referred, as were non-English-speaking patients, than whites.
Patients who smoked for more than 10 years, who smoked more than one pack of cigarettes
per day, and who were in the hospital for ≥ 3 days were more likely to be referred. Compared
with medical services, patients admitted to surgical, obstetrics, and psychiatry services were
less likely to be referred. Similarly, patients admitted through the ED were less likely to be
referred than elective admissions. Patients admitted with Joint Commission core measure
diagnoses were almost three times more likely to be referred than patients without these
diagnoses: 61% of patients with AMI, 49% with CHF, and 56% with CAP received a referral
(data not shown).
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Multivariate Relationships—In the final multivariate model (Table 1, page 555),
significant predictors of referral included length of smoking history, admission service unit,
and whether the admitting diagnosis was a core measure diagnosis.

Treatment by UKanQuit
Bivariate Relationships—Appendix 2 (available in online article) displays the unadjusted
odds of being treated by UKanQuit for subpopulations of smokers, compared to all smokers
referred to UKanQuit. Patients admitted to the surgical service were less likely to be treated
than patients admitted to the medical service. Conversely, patients in the hospital for ≥ 3 days
were more likely to be treated compared to patients staying < 3 days. The proportions of referred
smokers with AMI, CHF, and CAP who were treated by UKanQuit were 39%, 41%, and 44%
respectively (data not shown).

Multivariable Relationships—Only length of stay and admission through the ED remained
as statistically significant predictors of treatment in the parsimonious model (Table 2, page
555). Patients who were in the hospital for ≥ 3 days were more likely to be treated compared
with patients admitted for < 3days. Although patients admitted through the ED were less likely
to be referred, they were more likely to receive treatment than patients admitted through other
departments even after controlling for length of stay.

Discussion
The fact that the hospital smoking rates of 21.9% was somewhat higher than the Kansas
smoking prevalence of 17.8%14 for a similar period is not surprising, given the adverse health
effects of smoking. Overall health of nonsmokers is generally better than that of smokers, and
smokers are more likely to be hospitalized than nonsmokers.15,16

We found that more than one in four identified current smokers admitted to the hospital were
referred to our specialty service. Nearly one in five identified current smokers admitted to the
hospital were treated by UKanQuit. If we assume the same smoking prevalence among the
nearly 5,000 patients who had undocumented smoking status on admission, 25% of all smokers
were referred, and approximately 14% were treated. Smokers with Joint Commission core
measure diagnoses and those who had smoked for more than 10 years were much more likely
to be referred than smokers with a shorter smoking history or without these diagnoses. Smokers
admitted through the ED and those treated by surgical, obstetric, and psychiatric services were
less likely to be referred for tobacco treatment compared with smokers admitted directly to the
hospital or those treated by the medical service.

Smokers staying in the hospital for ≥ 3 days were more likely to receive treatment compared
with patients discharged sooner. Contrary to referral, emergent patients were more likely to be
treated than patients on elective admissions even after controlling for length of stay and other
treatment factors.

The fact that psychiatric patients were less likely to be referred for smoking cessation treatment,
consistent with Prochaska and colleagues’ findings,9 is problematic, given the high prevalence
of smoking in this population.17 Future studies should examine the extent to which this is
explained by patient characteristics, such as acute psychiatric co-morbidity versus unfavorable
attitudes of health care providers toward treating tobacco dependence among people with
mental illness.18–20 In addition, medical patients may be more likely than psychiatric patients
to be admitted for a tobacco-related illness. Contrary to another study,8 which involved a
nationally representative sample of cardiac patients from community, academic, and veteran
administration hospitals, we did not find significant differences between rates of referral or
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treatment for black and white smokers. Our patients were admitted for a wide variety of
conditions, whereas the other study was conducted among cardiac patients alone.

We are not sure why ED patients are more likely to be treated once they are referred to
UKanQuit. The relatively low rate of referral for patients admitted through the ED makes sense
if we can assume that many of these patients were too sick to benefit from tobacco treatment.
Our multivariate analysis controlled for length of stay, as well as a host of other variables that
could account for increased treatment rates among ED patients. The measures that we have
instituted to increase our treatment rates should help reduce treatment disparities between
emergent and nonemergent cases.

Finally, we found that having a Joint Commission core measure diagnosis increased the odds
that patients would be referred to tobacco treatment, although referral rates for such patients
were similar to previously reported rates of tobacco counseling for such patients.6,21 Yet, it is
not clear what type of treatment or documentation met criteria for “tobacco cessation advice
or counseling” in the previous study. In any case, our findings cannot be extrapolated to
programs that do not follow evidence-based smoking cessation guidelines. There is a need to
extend Joint Commission core measurements beyond simple quantitative reporting of smoking
cessation to include qualitative or structural measures that assess the type of intervention that
patients are actually receiving.

We achieved much higher hospitalwide referral rates than a study that examined the impact of
instituting a computerized order set on referral and treatment of smokers.5 Koplan and
colleagues found that hospitalwide tobacco treatment referral rates doubled from 0.8% to 2.1%
and that nicotine replacement utilization increased from 1.6% to 2.5%.5 Koplan et al.’s study
differed from ours in that they targeted only one service (the medical service) for intervention;
among patients treated by that service however, the Joint Commission composite smoking
measure that summarized all three measured diagnoses (AMI, CHF, and CAP) increased from
86% to 95%. Our study involved all admissions, because the nursing electronic admission
procedures were the same across the entire hospital.

This is one of the first studies to examine predictors of referral to and treatment by an intensive
hospital service, and the results describe the reach of a new type of tobacco treatment that is
increasingly being provided in hospitals. Our program is tightly integrated into the hospital
EMR and treatment systems, and our findings are already being used to create systems changes
and referral campaigns to increase utilization. To improve referral rates to UKanQuit, in
December 2008 we mounted a station at a required hospital nursing “capacity fair” at which
we surveyed nurses on how to better solicit referrals and informed them of our services and
how to request UKanQuit for patients. We have worked with the hospital EMR development
team to revise our order sets to automatically order a UKanQuit consult whenever the form is
used to order nicotine replacement for a patient. We have conducted similar manager/unitwide
trainings in the ED and are incorporating orders for pharmacotherapy and UKanQuit
counseling into their transitional care order sets for patients who are transferred to an
observation unit before admission to the hospital. To improve referrals from the psychiatric
unit, we have conducted an hour-long training with medical residents and have instituted
biweekly groups with patients to provide information about smoking cessation and to enhance
motivation to quit. To improve treatment rates, UKanQuit has expanded the number of hours
per day that counselors are required to spend in the hospital and has set aside morning hours
for seeing patients in for brief procedures to ensure that we reach them before discharge.

Study Limitations
Our study has several limitations. It was conducted in one hospital and may not be
representative of what might happen in other hospitals. Further, it relies on patient self-report
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of smoking status and may exclude patients who were unable or unwilling to divulge their
smoking status to the admitting nurse. In addition, hospital records failed to document smoking
status in 23% of patients. This was a surprising finding. Although smoking status was a required
field, nurses were able to skip this item when they were unable to assess the smoking status of
the patients at the time of admission, for example, if the patient was unconscious or mentally
unstable. This is an important issue, given that the Joint Commission requires identification of
all smokers and provision of in-patient smoking cessation advice as part of hospital core
measurement.7 Configuring the EMR system in such a way that further data entry would not
be permitted without completing the smoking status section could eliminate this issue.
However, this could impede treatment of seriously ill patients who cannot respond to this
question. Nevertheless, patients with undocumented smoking status may differ systematically
from those with documentation in ways that could affect our findings. Future studies should
examine the extent to which this occurs in hospitals, identify differences between patients who
have documented versus undocumented smoking status, and identify ways to increase
documentation of smoking status in hospital practice. System changes are needed to ensure
that smoking status not captured during initial admission is collected at another time during
the patients’ hospital stay.

The results of the multivariate analysis should be interpreted with caution because the strength
of association was presented as odds ratios. The reader should be mindful of the fact that odds
ratio is an overestimation of risk ratio when the prevalence of a condition (in our study, referral
and treatment) is not a rare event.

Implications
The findings have a number of implications for improving the reach and quality of referral and
treatment. It is possible to configure EMRs to automatically refer all smokers to tobacco
treatment services. In the case of our hospital, this would provide the opportunity to treat more
than 3,000 smokers per year. This systems change would be consistent with many hospital
services that are ordered for patients without asking their permission, including respiratory
therapy, social work, and physical therapy. It raises the question of how to pay for these
services. At present, our program, like many other programs, is paid for by general hospital
funds and falls under the Diagnosis-Related Group (DRG)–based reimbursement for the care
of patients’ major diagnoses. Nurses are prompted to offer nicotine replacement to smokers
(after consultation with physicians) on discharge but provide minimal behavioral intervention.
In some hospitals, tobacco treatment services have provided intensive training to nurses to
increase their ability to provide effective brief intervention, have instituted standing orders for
pharmacotherapy, and receive referral for the subset of patients who report they are ready to
quit. Such a system is designed to deliver brief intervention to all patients and intensive
intervention to those ready to quit. Some hospitals employ advanced-practice nurses to deliver
intensive intervention, which is eligible for payment outside DRG–related reimbursement.
However, most smokers (80%) report they are not ready to quit smoking.22 To increase their
readiness to quit, the least motivated patients may require the most skilled behavioral and
pharmacological intervention. Identifying the optimal mix of strategies to motivate and assist
hospitalized smokers to quit is an important area for future research.

Patients with a shorter smoking history, who can gain much by quitting early, should be a target
for increased referral and treatment. Likewise, surgical, obstetrical, and psychiatric services
should be encouraged to opt into tobacco treatment. It will be important to identify ways to
enhance treatment for ED patients, many of whom are never even admitted to the hospital or
who are in the ED for many hours before being admitted and referred to treatment. Finally, the
patient attrition between referral and treatment is strongly linked to duration of stay. This can
be addressed by expanding the hours during which tobacco treatment is provided.
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Conclusion
This study provides important information to policymakers by identifying underserved groups,
determining roadblocks to delivery of services, and suggesting ways for disseminating
treatment equitably to all smokers. To ensure sustainability, tobacco treatment services must
be fully integrated into hospital systems, configured to deliver care to all smokers, and
reimbursed. Additional studies in other hospital settings are needed to develop systems models
for increasing the reach of hospital tobacco treatment services.
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Figure 1.
The flowchart for patients admitted to the University of Kansas Hospital within the one-year
period is shown.
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Table 1

Predictors of Referral to the UKanQuit Quit Smoking Service in the Final Logistic Regression
Model*

Adjusted OR (95% CI) P Value

Diagnosis, Joint Commission core measure
diagnosis

2.34 (1.69, 3.25) < .0001

Years smoked > 10 years 2.10 (1.69, 2.61) < .0001

Admission through emergency 0.79 (0.66, 0.95) 0.01

Admission service Surgical 0.46 (0.38, 0.56) < .0001

 Obstetrics 0.60 (0.39, 0.92)

 Psychiatry 0.35 (0.25, 0.50)

*
OR, odds ratio; CI, confidence interval.
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Table 2

Predictors of Treatment by the UKanQuit Quit Smoking Service in the Final Logistic
Regression Model*

Adjusted OR (95% CI) P Value

Admission through emergency 1.41 (1.03, 1.92) 0.03

Length of stay ≥ 3 days 1.88 (1.37, 2.59) .0001

*
OR, odds ratio; CI, confidence interval.
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