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1 | INTRODUCTION

Some 40 million individuals in the United States are cigarette smokers®
and over 400 000 Americans die from smoking-related ilinesses each

year, making smoking a primary cause of preventable death in the United
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Abstract

Objective: To assess the impact of provider incentive policy on smoking status
documentation.

Data Sources: Primary data were extracted from structured electronic medical re-
cords (EMRs) from 15 community health centers (CHCs).

Study Design: This was an observational study of data from 2006 to 2013, assessing
changes in documentation of smoking status over time.

Data Extraction Methods: We extracted structured EMR data for patients age 18
and older with at least one primary care visit.

Principal Findings: Rates of documented smoking status rose from 30 percent in
2006 to 90 percent in 2013; the largest increase occurred from 2011 to 2012 follow-
ing policy changes (21.3% [95% Cl, 8.2%, 34.4%] from the overall trend). Rates varied
by clinic and across patient subgroups.

Conclusions: Documentation of smoking status improved markedly after introduc-
tion of new federal standards. Further improvement in documentation is still needed,
especially for males, nonwhite patients, those using opioids, and HIV + patients.
More research is needed to study whether changes in documentation lead to im-

provements in counseling, cessation, and patient outcomes.

KEYWORDS
community health centers, electronic health records, meaningful use criteria, tobacco use,
uniform data system standards

States.? Although evidence-based guidelines identify delivering smok-
ing cessation treatments in primary care settings as standard care,®®
rates of delivery of appropriate cessation services remain low.>*2

Documenting current smoking status is critical for implementing

smoking cessation interventions and is highlighted as the first step in
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the “5 A’s” of smoking cessation interventions (Ask, Advise, Assess,
Assist, and Arrange).> The US Preventive Services Task Force
(USPTF) recommends that clinicians ask all adult patients about to-
bacco use and advise and offer cessation interventions to those who
smoke.**'> Smoking status fields in the electronic medical record
(EMR) can remind clinicians to ask about tobacco use and provide
a way for health systems, public health agencies, and researchers
to assess whether this asking is taking place.!® Given the number
of smokers served in primary care settings,’ the impacts of smok-
ing-related illnesses,'” and the availability of cost-effective interven-
tions,'® documenting tobacco use should be a priority.

In 2011, the federal government created “meaningful use” (MU)
criteria that allowed providers to earn incentive payments by record-
ing smoking status and offering cessation assistance, among other
metrics (the complexity of the system makes it impossible to esti-
mate the size of incentives for smoking documentation per se). Also
in 2011, the Health Resources and Services Administration (HRSA),
using the Uniform Data System (UDS), updated its standards for doc-
umenting smoking and cessation counseling; these standards apply to
all community health centers (CHCs) certified as Federally Qualified
Community Health Centers and meeting all reporting requirements is
a condition of funding. However, the effects of these policies on doc-
umentation of smoking status have not been systematically examined.

Using EMR data from 15 CHCs in nine states,'?? we assessed
documentation of smoking status between 2006 and 2013. These
data afford an opportunity to examine the early impact of federal
policy changes on CHC policies and provider behavior, as well as the

role of individual demographic and clinical characteristics.

2 | METHODS
2.1 | Study design and data sources

We conducted an observational study of EHR data from 15 CHCs
from 2006 to 2013 to assess changes in documentation of smok-
ing status over that time period. Data were extracted from the
Community Health Applied Research Network (CHARN) data ware-
house (CDW). The CDW identifies and defines the same clinical
variables across the three EMRs used by 17 CHCs, and is limited to
adult patients (>18 years of age) with at least one primary care visit.
Between 2006 and 2014, CHARN'’s 17 CHCs served over one million
patients in nine states across the United States (Figure S1). Eleven
CHCs collected smoking data in structured fields in their EMR for all
years in the study period; one more began collecting smoking data in
each of the years 2007-2010; these data were included as they be-
came available. Two CHCs were excluded because they had not in-
corporated smoking data fields into their EMRs by 2013. After these
exclusions, we included data from 706 840 patients seen in one of
the 15 clinics at least once during the study period.

The 15 included CHCs ranged in size from 4700 to 67 000 pa-
tients. A total of 531 000 patients were seen in these centers in 2013.

Only one was located in a rural area. Descriptive data on the patient
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What this study adds

What is currently known?

e Asking patients about their smoking status and docu-
menting the result is a critical first step toward im-
plementing  evidence-based smoking  cessation
interventions.

e The federal government implemented two incentive
programs in 2011 to encourage documentation of smok-
ing status, particularly in community health centers
(CHCs).

o Data suggest that rates of documentation are rising over
time, but no prior study has examined changes in docu-
mentation rates following the 2011 policy changes.

What this study adds.

e Rates of smoking status documentation among 15 US
CHCs increased from 30 to 90 percent from 2006 to
2013.

e The percentage of patients with no smoking status doc-
umented fell from 50 to 20 percent in the year following
the 2011 policy changes, suggesting that these changes
may have encouraged smoking status documentation.

e Rates of documentation remained highly variable in
2013, varying both by clinic and by individual pa-
tient characteristics (age, sex, race/ethnicity, and

comorbidities).

population at each CHC are shown in the Table S1; 72 percent of
patients at these CHCs were members of ethnic and racial minority
groups and 73 percent reported incomes below the Federal Poverty
Level (FPL).

We included structured EMR data (not free text) on smoking
status and patient characteristics from the 15 CHCs with smoking
data beginning either in 2006 or in the earliest year in which data
were recorded. No clinics dropped out, and the cumulative number
of clinics included in each year is shown in Figure 1. Overall rates
of documentation were assessed for each year from 2006 to 2013
at the clinic level (the denominator increased as clinics were added
to the database); analyses of how documentation related to patient
characteristics used data from the final two years of the study pe-
riod, 2012-2013, which included 436 652 individuals.

2.2 | Variables
2.2.1 | Documentation over time
All data were drawn from the EMR as reported to the CDW. For the

longitudinal analyses shown in the figures, we included all encounters

for all individuals age 18 or older. Data were aggregated across all
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clinical encounter types (eg, clinic visits, telephone calls) by individual
patient for each year of the study using a CHARN-specific patient ID
number. Smoking status was recorded as current, former, never, or
unknown/missing. The EMRs in this study carried forward smoking
status from previous visits to inform clinical staff of prior smoking
status, which could then be reviewed and changed if necessary. If the
smoking status was unchanged, this was often not specifically noted.
Since the CDW can link individual data over time, if no smoking status
was recorded in a given year, status was set as that of the last re-
corded value. Thus, missing/unknown smoking status indicated that

providers had never recorded smoking status for a given individual.

2.2.2 | Association between documentation and
patient characteristics

To assess whether documentation varied by patient characteristics,
we performed a cross-sectional analysis combining data from 2012
to 2013. Demographic and smoking variables were defined using the
most recent data available as of 2013. Gender, race, ethnicity, and
household income were entered into the EMR by clinic staff using
patient self-report. Household income was classified in reference to
the FPL: <100 percent, 101-150 percent, 151-200 percent, and >200
percent. Age as of 2013 was calculated from birthdates.

Insurance status was recorded at each visit for all patients.
Changes in insurance coverage were frequent, so we defined a mea-
sure of insurance stability across the observation period for each
patient, consisting of five categories: continuously insured, con-
tinuously uninsured, insurance gaps present, single encounter, or
missing. We did not include insurance type in our analyses as most
patients served by CHCs are insured by Medicare or Medicaid or
are uninsured. Finally, we included the number of in-person primary
care visits from 2012 to 2013 in our multivariable analyses to adjust

for differences in the opportunity for smoking status to be assessed.

Medical and psychiatric comorbidities commonly associated
with smoking—including depression, anxiety disorders, serious
mental illness (schizophrenia spectrum, bipolar spectrum, other
psychosis), alcohol, and opioid use disorders—were identified and
included in the dataset if the corresponding diagnosis code ap-
peared at least once either in the problem list or a visit encounter at
any time during 2012-2013.2* We used the Charlson Comorbidity
Index (CCl) to assess overall health, using the total score as a con-
tinuous variable.??

2.3 | Statistical analysis

We calculated the relative frequency of each smoking status cat-
egory in the EMR, including “unknown/missing,” for each year across
all study clinics. We also compared the frequency of each smoking
status category across individual CHCs in both 2006 and 2013. We
used an interrupted time series (ITS) regression to test whether the
observed trend in documentation rate changed in 2012 (ie, test of
whether there was an immediate effect in 2012 compared to pre-
dicted trajectory).?32°

Using 2012-2013 data, we fit a hierarchical generalized lin-
ear model (HGLM)?*?? to assess the association between having
a valid smoking status (vs unknown/missing) and the demographic
and clinical variables described above. HGLM allows for the simul-
taneous analysis across multiple levels (eg, patient and CHC level)
and accounts for the clustering of patients nested within CHCs.
Because the outcome was binary, we used a model with a logit link
and binomial distribution (ie, random effects binomial logistic re-
gression). Because all the independent variables were patient-level
characteristics, they were included in the first level of each model as
fixed effects. Clinic was included in the second level of each model
as a random effect. We report the odds ratios and associated 95%

confidence intervals, as well as the predictive margins (ie, average
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adjusted predicted probability), for each variable from the multivari-
able model. All inferential tests were conducted with a two-tailed
alpha of 0.05.

3 | RESULTS

Table 1 shows the characteristics of the study sample. About 60
percent were female, only 10 percent were over age 65, and the
majority were people of color. Hypertension, diabetes, anxiety, and
depression diagnoses were common. Rates of alcohol and opioid use
disorders were likely undercounted as they are based on diagnosis
codes, not self-report.

Figure 1 shows the crude rate of smoking status documentation
between 2006 and 2013 for all included CHCs (the number of CHCs
contributing data each year is noted). In 2006, only 30 percent of
patients had documented smoking status. This number rose to about
50 percent in 2009 and held steady until 2011, after which there
was a fairly abrupt increase to 80 percent in 2012 and 90 percent
in 2013.

Documentation rates were highly variable across the CHCs.
Figure 2 (top) shows the rates at each CHC in 2006. Among the
11 CHCs with data, the percentage of patients with documented
smoking status rate ranged from 70 percent to nearly zero; all but
two of the CHCs were missing smoking status on at least 50 per-
cent of patients. Figure 2 (bottom) shows the same data for 2013:
Although the improvement is apparent, there remain large differ-
ences between CHCs, with documented smoking status ranging
from 98 to 50 percent across centers. The ITS showed that the
increase in documentation rate between 2011 and 2012 of 21.3
percent (95% Cl [8.2%, 34.4%]) from the current trend was signif-
icant, P =.011.

Table 2 shows the results of the HGLM analysis assessing pre-
dictors of smoking documentation in 2012-2013 among the 292 127
patients with data in those years. Table 2 presents both the odds of
having documented status and the adjusted proportion of patients
with documented status from the same multivariable model. Rates of
smoking status documentation varied across subgroups by 3-4 per-
centage points, controlling for all other predictors. Significantly higher
odds of having documented smoking status were seen for patients
age 35 + compared to younger than 35 and for cisgender women and
transgender patients compared to cisgender men. Compared to white,
non-Hispanic patients, all other racial and ethnic minority groups ex-
cept Hispanic patients had significantly lower odds of documented
smoking status. Financial difficulties—both lack of health insurance
and having low income—were associated with significantly higher
odds of having documented smoking status. Patients with medical
or psychiatric comorbidities, or with more comorbidities in general
(higher CCI score), had significantly higher odds of documented
smoking status, with the exception of HIV + patients. Documented
alcohol use disorder was associated with higher odds of having doc-

umented smoking status, while patients with an opioid use disorder
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TABLE 1 Characteristics of the study sample in 2012-2013

Characteristic N Col %
Total 436 652 100.0
Gender
Male 170 494 39.0
Female 264 145 60.5
Transgender 1945 0.4
Unknown or missing 68 =
Age (2013)
18-34 173 959 39.8
35-64 220486 50.5
65+ 42 207 9.7
Race
White 195 930 449
African American 75233 17.2
American Indian 9955 2.3
Asian/Pacific Islander 92133 211
Other 63401 14.5
Ethnicity all races
Hispanic or Latino 92914 21.3
Not Hispanic or Latino 282 547 64.7
Missing (reported unknown) 18 009 4.1
Missing (left blank) 43182 9.9
Insurance status
Continuously insured 178 904 41.0
Continuously uninsured 68 669 15.7
Insurance gaps present 67 428 15.4
Single encounter 71103 16.3
No insurance information 50548 11.6
N Prevalence %
Comorbidities
Hypertension 65944 15.1
Diabetes, type 2 30789 71
COPD 15671 3.6
HIV diagnosis 6168 14
Depression 47 983 11.0
Anxiety disorder 32 604 7.5
Serious mental illness 11 469 2.6
Alcohol use disorder diagnosis 7395 1.7
Opioid use disorder diagnosis 2667 0.6

Abbreviations: COPD, chronic obstructive pulmonary disease; HIV,
human immunodeficiency virus (HIV [042], AIDS [079.53, v08]).

had lower odds of having smoking status documented. Finally, having
more primary care visits was associated with slightly but significantly
higher odds of smoking status documentation. Because primary care
visit frequency was included in the multivariable model, the other as-

sociations observed were independent of this effect.
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FIGURE 2 Smoking documentation and status in 2006 and 2013, by CHC and combined

4 | DISCUSSION

Our data show considerable progress in documenting patients’
smoking status among 15 US CHCs from 2006 to 2013. The over-
all rate of smoking documentation increased from 30 percent in
2006 to 90 percent in 2013. Consistent with the hypothesis that
federal policy changes led to more complete documentation, the
greatest increase occurred the year the changes went into effect
(between 2011 and 2012), with rates of missing data dropping
from about 50 percent to about 20 percent. However, there are no
comparison clinics that did not face new requirements, so causal
inference is limited.

Despite large increases in documentation overall, there was still
considerable variation in missing data rates across CHCs in 2013,
from about 2 percent to nearly 50 percent. In addition to variability
by clinic, odds of having documentation varied significantly depend-
ing on individual-level factors: The odds were lower for younger

patients, men, nonwhite subgroups, and patients with opioid use

disorders. Most comorbidities were associated with higher odds of
documented smoking status, but documentation among people with
HIV was not significantly different from non-HIV + patients. This is
concerning, since 40 percent of patients with HIV smoke and smok-
ing has a strong effect on morbidity and mortality in this group.3%%!
Reasons for this disparity are unclear, but it has been observed
elsewhere.®?

This study is the first to examine rates of smoking documenta-
tion in EMRs from a multistate sample of CHCs before and after the
2011 changes. In an earlier study of 26 CHCs in Oregon, Bailey et
al also found an increase in smoking assessment comparing 2014 to
2010 (adjusted OR 2.52 [95% ClI 2.37, 2.69]) although in these CHCs
the smoking status documentation rate was high even in 2010 (93.9
percent).®®

Our findings are also consistent with earlier reports that 60 percent
of patients in CHCs in New York City were missing smoking documen-
tation between 2009 and 2012,%* and that 85 percent of patients in a

nationally representative sample reported that providers asked them
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TABLE 2 Predictors of smoking status documentation in all study CHCs (n = 15) for 2012-2013 (n = 292 127) in a single multivariable
model

Adjusted predicted probability

Independent variables documented (%) Odds ratio 95% confidence interval
Age
18-34 86.1 0.62 0.60 0.64
35-64 (reference) 90.8 — - -
65+ 89.4 0.84 0.80 0.89
Gender
Female 90.0
Male 86.3
Transgender 90.7
Female vs male 1.46 1.41 1.50
Transgender vs male 1.58 1.38 1.80
Race
Non-Hispanic white (reference) 89.5 — — —
Hispanic 89.5 1.00 0.96 1.05
African American 88.5 0.90 0.86 0.95
American Indian 87.5 0.82 0.74 0.90
Asian/Pacific Islander 86.5 0.75 0.70 0.79
Multiracial 88.3 0.88 0.80 0.97
Insurance status
Always insured (reference) 88.5 — — —
Always uninsured 91.1 1.35 1.28 1.41
Insurance gaps 91.4 1.40 1.34 1.46
Single encounter (vs multiple encounters) 84.3 0.69 0.67 0.72
Household income <100%FPL: yes/no 89.1/88.3 1.09 1.06 1.12
Comorbidities
Hypertension: yes/no 92.4/87.9 1.68 1.60 1.76
Diabetes, type 2: yes/no 90.6/88.6 1.25 1.15 1.37
COPD: yes/no 91.1/88.6 1.33 1.22 1.45
Charlson Index
High 90.6
Mean 88.9
Per 1-unit increase 1.21 1.15 1.26
HIV diagnosis: yes/no 87.9/88.7 0.92 0.69 1.23
Depression: yes/no 91.6/88.3 1.45 1.38 1.53
Anxiety disorder: yes/no 91.1/88.5 1.34 1.26 1.42
Serious mental illness: yes/no 91.5/88.6 1.40 1.28 1.54
Alcohol use disorder diagnosis: yes/no 90.1/88.6 1.18 1.07 1.30
Opioid use disorder diagnosis: yes/no 85.9/88.7 0.77 0.66 0.90
Number of primary care encounters
High (7.9 visits/year) 89.7
Mean (3.9 visits/year) 88.8
Per each additional visit per year 1.024 1.019 1.029

Note: Hierarchical generalized linear model. Figures in the second column are the average adjusted predicted probability of documentation,
controlling for all other variables and for clinic (ie, random effect = 0). For continuous variables, the “high” value is the mean +1 SD. The odds ratios
are for the contrasts shown in the first column; significant ORs (P < .05) in boldface.

Abbreviations: COPD, chronic obstructive pulmonary disease; FPL, Federal Poverty Level; HIV, human immunodeficiency virus (HIV [042], AIDS
[079.53, v08]).
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about tobacco use in 2013-2014.%° Like our study, both of these stud-
ies found that smoking documentation was significantly more common

for patients with comorbidities than for those without. Additionally,
both our study and the New York study found that smoking status doc-
umentation was more common for older patients.

Documentation of smoking status is an important beginning.
However, the CHARN dataset did not allow assessment of counsel-
ing rates or quitting. Past studies of provider reminders have shown
consistent improvements in documentation, but inconsistent effects
on advice or cessation. Ahluwalia et al*® and Milch et al*’ found im-
provements in advice rates but Boyle et al®® and Maizlish et al*? did
not. A systematic review found that provider reminders to assess
smoking increased documentation and cessation advice, but cou-
pling reminders with training led to better outcomes.*

We were fortunate to have consistently reported structured EMR
data from 15 geographically dispersed CHCs spanning seven years,
allowing us to study a large patient population in a diverse set of
safety net clinics across the United States. However, this sample is
neither representative of all CHC patients nor of all indigent and mi-
nority populations in the United States. This study is also limited by
the use of data from structured EMR fields, as extracting chart notes
was beyond our scope. In earlier study years, providers may have doc-
umented smoking status in their notes but not in structured fields.

We could not examine whether specific CHC-level character-
istics were associated with differences in documentation rates.
Given the variability in documentation we observed, future research
should examine clinic-level factors that may facilitate or impede
documentation.

Another challenge was our inability to track repeated documen-
tation across visits. Tobacco use documentation is most useful when
regularly updated, but when status is unchanged, clinicians rarely
re-enter the same data value. Better understanding the frequency
of smoking status documentation should be the focus of future
research.

Finally, documentation should be followed by cessation advice
and support. Bailey et al®® found improvement in smoking cessation
treatment following MU implementation, but research is needed on
whether changes in documentation lead to improvements in coun-

seling, cessation, and patient outcomes.
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