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Smoking is the most preventable condition
contributing to morbidity and mortality in
the United States 1 and in New York City.2

Through combined efforts of public policy,
taxation, and media campaigns, New York City
has been able to reduce the rate of smoking
over the past decade from 21% to 15%.3,4

However, more can be done. Research has
demonstrated that providers’ advice can mo-
tivate patients to quit smoking.5,6 However,
providers do not regularly document patients’
smoking status,7 thereby missing an opportu-
nity to reduce smoking prevalence. Evidence
shows that delivering both medication (nico-
tine replacement therapy or other prescription
drugs) and counseling produces the highest
rates of success in assisting smokers interested
in quitting.8

The New York City Department of Health
and Mental Hygiene has assisted community
health centers (CHCs) and other providers in
implementing health information technology
and systems as a means to improve the delivery
of clinical preventive services.9,10 Electronic
health records (EHRs) can be useful to facilitate
documentation of smoking status, which can
increase smoking cessation interventions at pri-
mary care encounters,11 and may assist in the
ultimate goal, getting patients to quit smoking. In
addition, EHRs provide the opportunity to create
patient registries,12 to track subpopulations, and
to print lists of smokers so practices can schedule
targeted visits, track whether patients receive
interventions, facilitate documenting medication
adherence,13 and track the success of various
interventions if a standard definition of quit
attempts is introduced. In addition, federal in-
centives have incorporated recording of smoking
status with smoking cessation counseling deliv-
ery for smokers as a key metric for EHR
adoption to demonstrate meaningful use,14 and
market forces exerted by health plans and

consumers continue to accelerate adoption15 of
health information technology.

Studies have found that younger people,
minorities,16 and Medicaid or uninsured
smokers17 are less likely to receive smoking
cessation interventions. The objective of this
study was to use data extracted from the
EHR to explore the patterns of patient
characteristics (demographics, type of in-
surance, and comorbid conditions) associ-
ated with documentation of smoking status,
the delivery of specific smoking cessation
interventions, and quit attempts among
smokers.

METHODS

Practices in this study were participants in
a larger pilot program offering a modest
financial incentive for increasing smoking
cessation interventions, Health eQuits,18,19

a program implemented by the Primary Care
Information Project (PCIP), a bureau of the

New York City Department of Health and
Mental Hygiene. We recruited CHCs from

traditionally underserved neighborhoods

with a higher prevalence of Medicaid insur-

ance and patient smoking. To be eligible for

Health eQuits, practices had to have been

using an EHR system successfully for at least

1 year and had to be able to transmit

aggregated EHR data to PCIP; PCIP identi-

fied 35 eligible health centers. Although 22

CHCs initially enrolled, only 19 were able to

participate. All practices agreeing to partici-

pate in Health eQuits were to have adopted

EHR software for at least 1 year with a sys-

tem that typically had smoking cessation

order sets, patient registry, and quality

reporting capabilities and may also have

included clinical decision support (point-of-

care reminders).20 Of those 19 CHCs, 10

using eClinicalWorks software agreed to

provide de-identified patient-level data to

allow for further analysis.

Objectives. We used electronic health record (EHR) data to determine rates

and patient characteristics in offering cessation interventions (counseling,

medications, or referral) and initiating quit attempts.

Methods. Ten community health centers in New York City contributed 30

months of de-identified patient data from their EHRs.

Results. Of 302940 patients, 40% had smoking status recorded and only 34% of

documented current smokers received an intervention. Women and younger

patients were less likely to have their smoking status documented or to receive an

intervention. Patientswith comorbidities that are exacerbated by smokingweremore

likely to have status documented (82.2%) and to receive an intervention (52.1%),

especially medication (10.8%). Medication, either alone (odds ratio [OR]=1.9; 95%

confidence interval [CI] =1.5, 2.3) or combinedwith counseling (OR=1.8; 95%CI=1.5,

2.3), was associated with higher quit attempts compared with no intervention.

Conclusions.Data fromEHRs demonstrated underdocumentation of smoking status

and missed opportunities for cessation interventions. Use of data from EHRs can

facilitate quality improvement efforts to increase screening and intervention delivery,

with the potential to improve smoking cessation rates. (Am J Public Health. 2015;105:

2143–2149. doi:10.2105/AJPH.2014.302444)
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Data Definitions

The de-identified data included information
on patients aged 18 years or older, dates of
office visits, medications, diagnoses, counseling,
smoking status, and patient demographics (e.g.,
gender, age, race/ethnicity, and insurance
status) from October 1, 2009, through March
31, 2012.

We derived smoking documentation from
a structured data field in the EHR, the Smart-
Form (SF). Options for smoking status were
“current smoker,” “former smoker,” or “non-
smoker” (a view is provided in Figure A, avail-
able as a supplement to the online version of this
article at http://www.ajph.org). We defined
a patient as a smoker if the SF indicated “current
smoker” at any time during the study period.We
defined a patient as a nonsmoker if the SF only
indicated “nonsmoker” during the study period,
and as a former smoker if the SF had “former
smoker” but never “current smoker” during the
study period. In addition, we defined subcate-
gories based on the Centers for Medicare and
Medicaid Services Meaningful Use incentives
(every day smoker, some day smoker, unknown
status).21 Number of cigarettes smoked per
day was also recorded on a1-to-5 scale (1: 1---5;
2: 6---10; 3: 11---20; 4: 21---30; 5: ‡31).

We recorded 3 types of cessation interven-
tions: (1) medication (nicotine replacement
therapy, varenicline, or bupropion), (2) coun-
seling by a health care clinician on the benefits
of quitting, or (3) referral to a state quit line,
commonly referred to as “fax-to-quit.” The
definition of counseling was left to the discre-
tion of the provider, as long as an accepted
procedure terminology code for smoking ces-
sation counseling (99406 or 99407) was
selected at any visit.

We grouped disease states or chronic condi-
tions that are causally associated with smoking
according to International Classification of Dis-
eases, Ninth Revision codes22 (a complete list is
available in Table A, available as a supplement to
the online version of this article at http://www.
ajph.org) into cardiovascular diseases: ischemic
vascular disease, stroke, abdominal aortic aneu-
rysm; respiratory diseases: chronic obstructive
pulmonary disease, bronchitis, emphysema;
cancers: lung, bladder, kidney, cervix, esophagus,
stomach, pancreas, oral cavity, and acute mye-
logenous leukemia; osteoporosis; reproductive
problems: infertility, premature birth, small for

gestational age, stillbirths, and sudden infant
death23; and cardiovascular disease risk factors:
hypertension, diabetes mellitus, dyslipidemia,
obesity, and physical inactivity.

For this analysis, at least 2 visit entries with
SF completed were required to identify a quit
attempt. We identified a quit attempt through
a change in smoking status on the SF (i.e., when
a patient’s smoking status on the SF changed
from “current smoker” to “former smoker” as
the last recorded status). For each patient, only
1 quit attempt could be recorded.

Analysis

We analyzed data in SAS version 9.2 (SAS
Institute, Cary, NC). We generated simple de-
scriptive statistics for each patient characteristic
and identified by smoking status and type of
cessation intervention (i.e., counseling, medi-
cation, or referral). We used the v2 test to
assess significance between groups by gender,
age, race, types of insurance, and receipt of
cessation interventions.

We used multivariable logistic regression to
examine the effect of smoking cessation in-
terventions on quit attempts, with control for
effects by CHC, patient characteristics, types of
insurance, and whether the patient was a heavy
smoker. To take into account the possibility
that younger women might have unique re-
productive considerations as smokers, we in-
cluded an interaction term for gender and age
in the models; we also evaluated a possible
interaction between the number of cigarettes
per day and existence of comorbidities.

RESULTS

A total of 302 940 patient records were
available for this study (Table 1). Overall,
40.1% (121 694) of patients had documenta-
tion as current smokers, former smokers, or
nonsmokers. There were disparities among
patients with and without a recorded smoking
status. Whereas women represented 77.6% of
the population, only 38.4% of women had
smoking status documented within the SF.
Similarly, patients aged 18 to 34 years and
patients without insurance (self-pay) were
65.0% and 26.8% of the population, respec-
tively, but only 39.4% and 36.7% of those
were documented. By contrast, those with
a comorbid condition represented 10.5% of

the population but 82.2% had smoking status
documented. Results by race were limited as
28% had missing values. Statistically significant
differences were found for SF completion by all
patient characteristics listed in Table 1.

Of the patients with a recorded smoking
status, 28.8% were identified as current
smokers, 11.6% as former smokers, and
59.6% as nonsmokers (Table 1). Among the
demographic categories, the following groups
of patients made up a higher proportion of
current smokers than former smokers or non-
smokers: men (49.2% vs 15.0% and 35.8%,
respectively), patients with cardiovascular con-
ditions (46.6% vs 18.1% and 35.3%, respec-
tively), and patients with respiratory conditions
(74.9% vs 17.4% and 7.8%, respectively).
Only 44.6% of patients with any comorbid
condition were nonsmokers, compared with
63.7%of patients with no comorbidity (Table 1).

Of the current smokers, 65.7% did not
receive any cessation interventions (Table 2),
19.2% received counseling only, 13.3% re-
ceived medication with or without counseling,
and 1.8% were referred to the state quit line.
More men who were classified as current
smokers (46.9%) received any cessation in-
tervention than did women (24.3%), more
patients aged 35 to 64 years (45.8%) received
an intervention than did other age groups (18---
34 years: 22.7%; ‡65 years: 41.3%), and
50.0% of patients with Medicare insurance
received an intervention. More than 50% of
patients with smoking-related comorbidities or
risk factors for cardiovascular diseases received
an intervention, with the exception of patients
with osteoporosis. Male smokers, those aged 35
to 64 years, those with Medicare insurance, and
smokers with comorbidities (except osteoporo-
sis) were most likely to receive medication, with
or without counseling. We observed no differ-
ences according to interaction terms by age.

A total of 1191 quit attempts were docu-
mented in this data set (3.4% of current
smokers). Compared with no smoking cessation
intervention, the quit attempt rate for smokers
with a documented receipt of medication only
was highest (odds ratio [OR] = 1.9; 95% con-
fidence interval [CI] = 1.5, 2.3), followed by
both medication and counseling (OR=1.8;
95% CI = 1.5, 2.3; Table 3). There was no
difference for patients who received a fax-to-
quit intervention (OR=1.2; 95% CI = 0.8, 1.8)
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or counseling only (OR=0.9; 95% CI = 0.8,
1.1). However, including the number of visits
or number of SFs completed in the model
reduced the effect of treatment on the quit rate
(data not shown). Female (OR=2.2; 95%
CI = 1.7, 2.8) and older smokers (aged 35---64
years: OR=1.8; 95% CI =1.4, 2.2; aged ‡65
years: OR=3.0; 95% CI = 1.9, 4.7) were more
likely to have documented quit attempts. The
interaction between age and gender was sig-
nificant (OR=0.5; 95% CI = 0.4, 0.7; and
OR=0.4; 95% CI = 0.2, 0.8), indicating that
younger women (aged 18---34 years) and older

men (aged ‡35 years) were more likely to have
documented quit attempts.

Daily smokers were less likely to have
documented quit attempts (OR=0.6; 95%
CI = 0.5, 0.7) and the number of cigarettes was
inversely associated with documented attempts
to quit. We found no interaction between
number of cigarettes and comorbidities. Nico-
tine replacement represented 81% of pre-
scribed medications, varenicline 17%, and
bupropion 2%.

There was a wide variation of documenta-
tion and intervention by CHC (Figure 1).

Consistently across CHCs, we observed very
few quit attempts in comparison with the total
population of smokers that could or did receive
a cessation intervention.

DISCUSSION

We used EHR data from more than
300 000 patients and identified screening for
smoking and cessation intervention disparities
among patients according to demographic pat-
terns. Women, younger patients, and the un-
insured were less likely to have smoking status

TABLE 1—Demographic Characteristics by Smoking Status: 10 New York City Community Health Centers, 2009–2012

Variablea No. (Overall %)

Not Documented, No.

(%) or %

Documented,

No. (%) or % P

Current Smoker, No.

(%) or %

Former Smoker,

No. (%) or %

Nonsmoker, No.

(%) or % P

Total 302 940 (100) 181 246 (59.9) 121 694 (40.1) 35 057 (28.8) 14 116 (11.6) 72 521 (59.6)

Gender

Male 67 868 (22.4) 53.5 46.5 49.2 15.0 35.8

Female 234 926 (77.6) 61.6 38.4 < .001 21.7 10.4 67.9 < .001

Age, y

18–34 193 643 (65.0) 60.6 39.4 22.6 9.7 67.6

35–64 94 652 (31.8) 56.3 43.7 41.1 13.8 45.1

‡ 65 9 867 (3.3) 58.3 41.7 < .001 19.8 23.7 56.5 < .001

Race/ethnicity

American Indian 902 (0.4) 49.6 50.4 22.1 7.2 70.8

Asian 8 613 (3.7) 49.0 51.0 18.6 12.4 69.0

Black 98 828 (39.2) 46.5 53.5 31.7 10.6 57.7

Hispanic 3 245 (34.6) 45.4 54.6 25.7 11.2 63.1

Others 54 161 (6.2) 54.8 45.2 26.8 11.0 62.3

White 51 771 (16.0) 48.6 51.4 < .001 30.8 15.3 54.0 < .001

Insuranceb

Commercial 124 959 (41.3) 45.9 54.1 < .001 33.4 11.9 54.6 < .001

Medicaid 125 852 (41.5) 43.0 57.0 < .001 34.0 11.2 54.8 < .001

Medicare 8 438 (2.8) 41.9 58.1 < .001 35.9 19.6 44.5 < .001

Self-pay 81 175 (26.8) 63.3 36.7 < .001 30.4 12.1 57.6 < .001

Others 60 (0.0) 38.3 61.7 < .001 27.0 16.2 56.8 .68

Comorbidityc

Cardiovascular 1 353 (0.5) 12.9 87.1 < .001 46.6 18.1 35.3 < .001

Respiratory 1 114 (0.4) 12.2 87.8 < .001 74.9 17.4 7.8 < .001

Osteoporosis 1 967 (0.7) 7.5 92.5 < .001 24.3 14.0 61.7 < .001

Cardiovascular

disease risks

30 587 (10.1) 18.0 82.0 < .001 38.8 16.4 44.7 < .001

No comorbidity 271 192 (89.5) 64.7 35.3 < .001 26.0 10.3 63.7 < .001

Any comorbidity 31 748 (10.5) 17.9 82.2 < .001 39.1 16.3 44.6 < .001

aThe “overall” column represents column percentages by demographic category. For example, under the “Gender” category, the rows for male and female demographics add to 100% of the
category. Data in columns 3, 4, 6, 7, and 8 represent row percentages. For example, current plus former plus nonsmoker add up to 100% for men.
bMore than 1 insurance type is possible for each patient.
cMore than 1 condition is possible for each patient.
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recorded and women and younger patients
were less likely to be offered an intervention.
By contrast, patients with a diagnosis of
chronic illness or comorbid condition exacer-
bated by smoking were more likely to have
smoking status documented and interventions
offered.

To use data collected from EHRs for quality
improvement, we need to accept that there are
limitations to such data sources. Documentation
of patients’ smoking status, history, or interven-
tions in unstructured note sections would not be
captured in this data set. In earlier research, PCIP
found that only 53% of patients with smoking
status recorded in the EHR were captured in the

SF, with the remainder of smokers listed in
unstructured sections.24 Thus, EHR-derived
measures can undercount practice performance
in quality improvement activities. Quit rates based
on EHR data are not standardized and generally
have not been reported.11 In our analysis, quit
rates were calculated conservatively, based on
documentation of smoking status during an office
visit, but patients may not have mentioned
a change in smoking status during a visit. Our data
may underestimate the number of smokers or
interventions in this population.

On the other hand, the quit rate in this
sample is much lower than those reported in
a national survey25 for several possible

reasons: (1) episodic data may not capture as
many occurrences with a relapsing condition;
(2) quit attempts per se were not predefined
within the EHR and, unlike other quality
improvement targets, there is no standard
definition currently in use; (3) for patients who
were identified as having a smoking status
change, the documentation does not represent
an actual quit rate; and (4) the study did not
identify quit attempts with a cotinine mea-
surement to confirm smoking abstinence.26

Still, the quit attempt data reported here cap-
tures patient characteristics and provides in-
sight useful in reporting the smoking cessation
program results.

TABLE 2—Demographic Characteristics of Smokers by Smoking Cessation Intervention Type (Row %): 10 New York City Community Health

Centers, 2009–2012

Variable

No Intervention, No.

(%) or %

Counseling Only, No.

(%) or %

Medication Only, No.

(%) or %

Both, No.

(%) or %

Fax-to-Quit, No.

(%) or %

Total, No. (%)

or No. P

Total 23 018 (65.7) 6725 (19.2) 1934 (5.5) 2748 (7.8) 632 (1.8) 35 057 (100)

Gender

Male 53.1 25.5 6.8 12.8 1.7 15 535

Female 75.7 14.1 4.5 3.9 1.9 19 518 < .001

Age, y

18–34 77.3 15.2 2.7 3.5 1.3 17 246

35–64 54.2 23.1 8.2 12.2 2.3 16 994

‡ 65 58.7 21.5 8.3 8.1 3.4 816 < .001

Race/ethnicity

American Indian 72.1 17.4 4.7 4.7 1.2 86

Asian 77.7 16.6 2.3 2.7 0.7 771

Black 60.1 21.2 6.5 9.8 2.5 14 511

Hispanic 69.5 16.8 5.9 6.3 1.6 10 562

Others 69.0 15.7 6.5 6.7 2.0 1 621

White 66.3 20.3 3.9 8.6 0.8 5 515 < .001

Insurancea

Commercial 68.9 15.7 6.6 6.4 2.4 16 984 < .001

Medicaid 61.5 20.0 6.8 9.6 2.1 24 434 < .001

Medicare 50.0 25.9 9.4 12.5 2.2 1 759 < .001

Self-pay 62.6 21.6 4.5 10.2 1.2 9 016 < .001

Others 70.0 10.0 10.0 0.0 10.0 10 .254

Comorbidityb

Cardiovascular 39.9 26.6 12.8 17.9 2.9 549 < .001

Respiratory 28.4 23.9 17.2 26.9 3.6 732 < .001

Osteoporosis 62.9 16.3 10.6 7.9 2.3 442 < .001

Cardiovascular disease risk 47.8 23.3 10.8 15.3 2.9 9 734 < .001

No comorbidity 73.0 17.6 3.4 4.7 1.4 24 860 < .001

Any comorbidity 47.9 23.2 10.8 15.4 2.9 10 197 < .001

aMore than 1 insurance type is possible for each patient.
bMore than 1 condition is possible for each patient.
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Although there are many published reports
of organizations using EHRs to improve
smoking cessation efforts,11,27,28 our program is
unique because we targeted a more challenging
population—Medicaid patients at unaffiliated
EHR-enabled centers in underserved urban
neighborhoods. In addition, our patient-level
results identify disparities for women and
younger patients, differing from earlier smok-
ing cessation reports.16,17,29,30 Our results do

not mirror other reports in the literature in
relation to racial or insurance disparities,16,17

but agree with earlier findings that patients
with comorbid conditions were more likely to
have smoking status recorded and counseling
provided.29---31

In this study population, proportionately
fewer former smokers were recorded in com-
parison with current smokers, whereas reports
in the literature25 and a community survey
report relatively equal or greater proportion of
former and current smokers.4 This bias is
somewhat expected as the study focuses on 10
CHCs and this health care setting typically
serves primarily Medicaid patients who have
reported higher percentage of smokers. In
addition, as these centers recently adopted
EHR software, documentation of current
smokers over former smokers or nonsmokers
may have taken precedence to ensure transi-
tion of key patient medical problems, diagno-
ses, and vital information from paper to elec-
tronic records.24 Nevertheless, there is ample
opportunity to prescribe medications or offer
counseling; not doing so translates into missed
opportunities for increased quit attempts.

Patterns of interventions with documented
smokers differ from reports in the literature.
The fax-to-quit option, which provides a stan-
dardized curriculum for counseling at state
centers proven effective in other programs32

was infrequently used and was not associated
with quit attempts. A Morbidity and Mortality
Weekly Report highlighted the use of cessation

medications more often than counseling and
attributes over-the-counter availability as a facilita-
tor.25 However, the current results show that
counseling was more likely to be offered than
other interventions and this may be attributable to
the practice preference of clinicians in the CHC
setting or changes in 2011 Medicaid benefits to
reimburse for counseling. Rates of counseling
intervention also varied widely across the centers
and this may be a reflection of differences in
clinician comfort with counseling on smoking
cessation, as counseling was not standardized.33

Similar to reports in the literature, cessation
intervention activities were more prevalent
when patients had comorbidities that are ex-
acerbated by smoking.29---31 Consistent with
published reports,8,34 with a combination of
medication and counseling, more quit attempts
were observed in this data set than either alone,
and medication was more effective than coun-
seling. However, these published reports also
indicated that counseling alone may be effec-
tive, at least among patients expressing an
interest in quitting; our data did not show an
effect of counseling alone on quit attempts.
Future initiatives may need to incorporate
patient interest and focus on consistency in
counseling techniques to be able to observe
a positive effect of counseling alone.

Limitations

Several limitations of the study results are
presented here. Counseling was not standard-
ized for providers. Data used in this study had
to be derived from structured fields within the
EHRs. Because of technical issues with EHR
software connecting to facsimile servers, the
data collected for the fax-to-quit referral rate
may be underreported or underdocumented.
Furthermore, the data cannot determine
whether the patient or the provider initiated
requests for a cessation intervention, or the
effect that may have had on quit attempts.
Multiple quit attempts per patient were not
determined, making underestimation of total
quit attempts possible. The higher rate of quit
attempts in younger women may have been
related to family planning considerations, but
capturing such data was beyond the scope of
this project.

Previous publications addressing smoking
cessation have suggested that system-level
changes making tobacco screening and referral

TABLE 3—Odds Ratio of Quit Attempts

by Intervention Type and Patient

Characteristics: 10 New York City

Community Health Centers, 2009–

2012

Variable OR (95% CI)

Intervention for smokers

Counseling only 0.9 (0.8, 1.1)

Medication only 1.9 (1.5, 2.3)

Both 1.8 (1.5, 2.3)

Fax-to-quit 1.2 (0.8, 1.8)

No intervention (Ref) 1.0

Gender

Female 2.2 (1.7, 2.8)

Male (Ref) 1.0

Age group

18–34 (Ref) 1.0

35–65 1.8 (1.4, 2.2)

‡ 65 3.0 (1.9, 4.7)

Gender · age

Female: 35–64 y 0.5 (0.4, 0.7)

Female: ‡ 65 y 0.4 (0.2, 0.8)

Daily smokers

Yes 0.6 (0.5, 0.7)

Missing 0.7 (0.5, 1.0)

No (Ref) 1.0

Number of cigarettes

1–5 (Ref) 1.0

6–10 0.7 (0.6, 0.8)

11–20 0.5 (0.4, 0.7)

21–30 0.4 (0.3, 0.6)

‡ 31 0.4 (0.2, 0.7)

Missing 0.9 (0.6, 1.4)

Insurancea

Commercial 1.9 (1.6, 2.2)

Self-pay 1.5 (1.2, 1.9)

Medicaid 1.5 (1.3, 1.8)

Medicare 1.5 (1.1, 1.9)

Continued

TABLE 3—Continued

Community health center

A 0.4 (0.3, 0.6)

B 1.3 (1.0, 1.6)

C 0.7 (0.5, 1.2)

D 1.4 (1.0, 1.8)

E (Ref) 1.0

F 0.8 (0.6, 1.2)

G 0.8 (0.6, 1.0)

H 1.5 (1.0, 2.2)

I 1.1 (0.8, 1.5)

J 1.9 (1.4, 2.5)

Note. CI = confidence interval; OR = odds ratio. The
sample size was n = 1191.
aReference for each insurance type is group without
that insurance type.
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routine are needed to improve smoking cessa-
tion interventions in the United States.35,36

With the increasing availability of EHRs, in-
formation technology can be harnessed to in-
crease screening patients for tobacco use as well
as to improve the delivery of smoking cessation
interventions within a continuous quality im-
provement process. Although it is never too late
to quit, mortality is reduced and health benefits
are optimized when the youngest smokers
quit.37 Ending age and gender disparities by
identifying opportunities for improved clinical
prevention can be more immediate because
data are now available electronically. Clinicians
could use reports on their patients to identify
systematic changes to their practice to better
deliver intervention. Increasing to 50% inter-
vention could dramatically increase the number
of smokers to attempt to quit.

These findings suggest areas to target when
one is designing interventions with CHCs. A
focus on documenting smoking status at every

visit continues to be a necessary first step in
smoking cessation interventions; all smokers,
not just those with comorbidities, should receive
medical attention. Providers need to take the
initiative to discuss smoking cessation, rather
than wait for patients to make requests. To
improve the association between counseling and
quit attempts, future programs could incorpo-
rate a standardized patient counseling script or
protocol as well as encourage providers to print
a summary of the counseling to share with each
patient after each counseling session.

Examples of EHR applications that were
available within the PCIP and could be included
by other centers include using decision support
reminders (e.g., refer all smokers to cessation
programs),38 emphasizing the effectiveness of
medication,28 creating order sets, providing
quality measure feedback27 (e.g., reviewing
summary reports on number of patients with
smoking status documented and smokers that
received a cessation intervention), creating

registries within the EHRs12 (e.g., generating lists
of patients who have gone from “current
smoker” to “former smoker”), and employing
a panel manager to conduct outreach to
smokers for additional office visits or phone calls
or e-mails to encourage patients to quit.39

As documentation of smoking status con-
tinues to be the first step in smoking cessation
efforts, centers that use EHRs may consider
spreading the smoking assessment and inter-
vention across the health care team, rather than
leaving it all on the shoulders of clinicians, by
assigning ancillary staff responsibility for
tracking smoking status at every visit.7,27

Practices could implement policies, such as
offering effective smoking cessation interven-
tions to each smoker as part of every medical
encounter, and in multispecialty centers, in-
tegrating screening and interventions as rou-
tine work flow across disciplines, including
dentists, pharmacists, and nurses.40 Quality
improvement programs could prioritize pre-
ventive services for the most advanced cases.

More advanced use of health information
technology in the future may allow clinicians to
obtain feedback from text searches, locating
smoking status documentation in other than
structured data field locations; to obtain phar-
macy claims as a method to track smoking
cessation medication adherence13; and to use
the personal health record to connect smokers
directly with support for quitting, similar to
earlier mobile phone application attempts.41

Conclusions

In summary, data from EHRs at 10 CHCs
demonstrated underdocumentation of smok-
ing status and missed opportunities for cessa-
tion interventions. Interventions were dispro-
portionately low for women and younger
smokers. Medication, with or without coun-
seling, was associated with higher quit attempt
rates compared with no intervention. Using
data from EHRs can facilitate future quality
improvement efforts to increase smoking ces-
sation interventions. j
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