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obacco-Use Prevalence in Special Populations
aking Advantage of Electronic Medical Records

eif I. Solberg, MD, Thom J. Flottemesch, PhD, Steven S. Foldes, PhD, Beth A. Molitor, BS,
atricia F. Walker, MD, DTM&H, A. Lauren Crain, PhD

ackground: It is difficult and expensive to use surveys to obtain the repeatable information that is
needed to understand and monitor tobacco prevalence rates and to evaluate cessation
interventions among various subgroups of the population. Therefore, the electronic
medical record database of a large medical group in Minnesota was used to demonstrate
the potential value of that approach to accomplish those goals.

ethods: The relevant variables for all medical group patients aged 18 and over were extracted from
the record from a 1-year period. Rates of smoking prevalence were computed for the entire
population as well as for those with various characteristics and combinations of character-
istics of interest to tobacco-cessation advocates. These prevalence rates were also adjusted
to control for the other characteristics in the analysis.

esults: From March 2006 to February 2007, there were 183,982 unique patients with at least
one office visit with a clinician, and a record of their tobacco-use status (90%). Overall,
19.7% with recorded status were tobacco users during this year, as were 24.2% of those
aged 18 –24 years, 16.0% of pregnant women, 34.3% of those on Medicaid, 40.0% of
American Indians, 9.5% of Asians, and 8.5% of those whose preferred language was
other than English. Combining characteristics allowed greater understanding of those
differences.

onclusions: Although there are limitations in these data, the level of detail available for this large
population and the ease of repeat analysis should greatly facilitate targeted interventions
and evaluation of the impact.
(Am J Prev Med 2008;35(6S):S501–S507) © 2008 American Journal of Preventive Medicine
e
c
d
l
e
t

m
t
m
p

1

2

3

ntroduction

here is relatively good information about the
national prevalence of tobacco use by various
subgroups of the adult population. However,

omparable information is largely unavailable at the
tate level where tobacco-control interventions are most
ikely and most effective. Neither the National Health
nterview Survey (NHIS), the National Ambulatory

edical Care Survey (NAMCS), nor the Behavioral Risk
actor Surveillance Survey (BRFSS) provide such infor-
ation.1–3 Even if a larger and more representative

ample were available, measuring rates by surveys would
till be prohibitively costly and doing so frequently is
eyond current possibility. Thus far, tobacco-use prev-
lence data have all been based on such survey
ethods.
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The absence of accurate and frequently repeatable
stimates of tobacco-use prevalence rates among spe-
ific populations of a state or region makes it difficult to
evelop specific tobacco-control interventions, much

ess to monitor changes over time as a measure of
ffectiveness. Thus, there is a need for such informa-
ion from some other source.

Therefore, we proposed to use the data in a large
edical group’s electronic medical record (EMR) sys-

em for this purpose. That task became possible in a
edical group in the Minneapolis/St. Paul MN metro-

olitan area because it had:

. implemented a relatively consistent collection of
electronically accessible data about the race, ethnic-
ity, and language preference of most patients;

. accessible data for nearly all patients on their age,
gender, pregnancy, health insurance status, and
tobacco use;

. a large patient population with a distribution in
terms of race, ethnicity, age, and income status
similar to that of the urban metropolitan counties it

serves as well as that of the state as a whole; and

S5010749-3797/08/$–see front matter
Elsevier Inc. doi:10.1016/j.amepre.2008.08.033
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S

. created a shadow system of
its complete medical records
that was updated daily and
was available for data analy-
sis without disturbing use of
the record system for pa-
tient care.

It was decided to use this
ecord system to measure
obacco-use prevalence among
oung adults (aged 18–24
ears); pregnant women; peo-
le on Medicaid as a surrogate
or low income; and people of
arious races, ethnicities, and
anguage preferences. This pa-
er reports the findings on var-

ous tobacco-prevalence rates,
s well as more detailed analy-
es to explore the potential to
djust these rates for multiple
verlaps among the popula-
ions studied.

ethods

ealthPartners Medical Group (HPMG) is a 650-physician
ulti-specialty care delivery organization that is affiliated with
health plan with 750,000 members. Although 60% of its

atients have HealthPartners health insurance, the other 40%
ave a wide variety of other insurance, including Medicaid or
elf-pay. The overall patient group in 2007 included 18%
onwhite and 11% on various Medicaid programs, compared

o 14% nonwhite and 10% on Medicaid for the entire state
nd 24% and 9% for the two main urban counties in which
ost of the medical group care sites are located (see
ww.census.gov).
Beginning in 2000, HPMG implemented a paperless elec-

ronic medical record (Epic®) in all its clinics. In 2002,
dentification of each patient’s race/ethnicity and preferred
anguage were added to the tasks of registering and rooming
atients as part of a major initiative to identify and address
isparities. Because of the difficulty and time required for
taff to ask patients separately about race and ethnicity,
ispanic/Latino was simply listed as one of the available

lternative categories.

ata

ll data came from the shadow server of HPMG’s Epic® EMR
ystem, where data are stored at either the patient or the visit
evel. For visit-level data, a new record for each data element
s created at each visit, so it is possible to track changes in data
lements over time. In contrast, patient-level data are over-
ritten at each visit, so only the most recent update is
vailable. Prior to February 2006, tobacco status was stored at
he patient level. Since that did not allow changes in individ-
al tobacco-use status to be determined, the 12-month time
rame of March 2006 to the end of February 2007 was used for

Figure 1. Data flow dia
his study. a

502 American Journal of Preventive Medicine, Volume 35, Num
Figure 1 provides a summary picture of the number and
ercent of people included in this analysis. Data were col-

ected for all individuals aged �18 as of January 1, 2006, with
t least one provider visit from March 2006 to the end of
ebruary 2007. This identified 204,800 individuals with
90,054 provider visits out of a total population of 237,822
86%) active patients. The provider limitation for this analysis
as because collecting demographic information including

obacco status is not as consistent a part of the workflow of
onprovider visits. However, these 204,800 individuals also
ad 134,388 nonprovider visits with a recorded tobacco
tatus, so all visits were used when determining each person’s
obacco-use status.

In addition to tobacco-use status, the following visit-level
ariables were also extracted from the EMR during this time
rame: date of visit; department; clinic; insurance type (com-

ercial, Medicare, Medicaid, Medicare � Medicaid, Minne-
ota Care [Minnesota Care is a unique state program to
rovide health coverage to the uninsured], or other); payer;
nd whether the visit was for prenatal care. These data
lements were used to construct patient-level variables for the
nalysis. Individuals were defined as low income if their
nsurance type was Medicaid, Medicare � Medicaid, or Min-
esota Care across all visits. The dates of the first and last

dentified prenatal visit as well as the estimated date of
onfinement were used to define a 9-month pregnancy win-
ow.4 For a pregnancy comparison group, a 1:1 cohort of
onpregnant women was matched by age, ethnicity, and
referred language. The following patient-level variables were
ollected: age, gender, race/ethnicity, and preferred lan-
uage, as well as each individual’s patient-level tobacco status
s February 2006.

etermining Tobacco-Use Status

ince February 2006, tobacco-use status has been categorized

s never, yes, quit, passive (exposed to the smoke of others), or

ber 6S www.ajpm-online.net
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ot asked for any form of tobacco (not just cigarette) use.
ince the passive category did not have a clear interpretation
nd since there are no clear guidelines regarding its use, it
as not included in these analyses.
Since February 2006 when tobacco use began to be stored

s a visit-level variable, the last available tobacco status is
utomatically displayed at the start of each visit, but nothing
s recorded for a visit unless someone actively inputs informa-
ion at that visit. Unfortunately, of the 690,054 identified
rovider visits during the study time frame, 557,030 (81%)
id not have tobacco status recorded. Most status-unrecorded
isits (76.5%) corresponded to patients with a previous status
f never using tobacco or of having quit. To address this
roblem, nonprovider visits with a recorded tobacco status
ere also reviewed. This added an additional 134,388 visits for
total of 267,412 visits with a recorded tobacco status,

llowing smoking status categorization of 90% of adult pa-
ients with provider visits. Although an algorithm was devel-
ped to identify changes in tobacco status during the study
eriod, there were so few of these and so much missing data
hat could have changed that identification, so those in the
ategories that correspond to a change in status were all
ollapsed into the category of current user for measuring
revalence of tobacco use.

tatistical Analysis

ll statistical tests were conducted at the 5% level and
erformed using the SAS system. Due to the large sample size,
ules of clinical rather than statistical significance were used.
ffects were retained if associated with a �10% difference in

he likelihood of being a former or current tobacco user.
Bivariate analyses identified which variables correlated with

he recording of tobacco status. Variables associated with the
eporting of tobacco status were identified by either contin-
ency table or Fisher’s exact test. The variables screened with
ontingency tables were: age (by 10-year category); gender;
nsurance; race/ethnicity; and pregnancy. A Cochran–Armitage
est for trend assessed whether the reporting of tobacco status
ncreased linearly with age. Fisher’s exact tests compared

inority racial/ethnic groups to whites, non–English to En-
lish speakers, men to women, and those with government
ponsored insurance (Medicaid, Minnesota Care, or Medi-
are) to those with a commercial product.

Two multivariate, multinomial logistic regressions modeled
he likelihood of tobacco use. Both models compared the
ategories of current user and former user to never user.
ppropriate adjustments (truncating and/or centering on
ean or median) were made to continuous variables as
eeded. The first model used all 126,553 people. The second
sed a matched cohort of 12,294 where each pregnant
oman (n�6147) was matched to a nonpregnant woman
ased on age, race/ethnicity, and primary language. The
odels yielded predicted rates for each group, which were

ompared to that of a common reference group.

esults

igure 1 summarizes the studied population and the
vailability of demographic data within that population.
f the 183,982 people identified as having known
obacco status and at least one provider visit during the H

ecember 2008
tudy time-frame, 57,311 (31%) had their tobacco
tatus contributed from visits prior to the study period.
he demographic category with the lowest level of

eporting (69.1%; n�127,372) was race/ethnicity.
verall, 126,553 people (70% or those with a reported

moking status) had complete data across all of the
emographic categories.
Table 1 lists the frequencies for each of the variables

escribed above for the 183,982 adult patients with
obacco-use status known, along with the sample sizes
nd tobacco status reporting rates. The smallest cate-
ory consisted of those having both Medicare and
edicaid (dual coverage), with 877 people (data not

hown in table). Even this relatively small sample still
rovided 80% power to detect a difference in tobacco-use
revalence of at least 5%. Although there was a significant
ifference in tobacco-use status reporting frequency
mong several populations due to large sample sizes,
one of these differences rose to the level of clinical
ignificance except for those with missing data. All iden-
ified groups had over 88% of members with a reported
obacco status. The group with the lowest rate of report-
ng was aged 18–24 (88.4%) and had commercial health
nsurance (89.1%). Underreporting of tobacco status
ppears to be correlated with the absence of other data
uch as insurance information (84.4%), ethnicity (80%),
nd preferred language (73.6%).

Table 2 reports tobacco-user status for all of the
ndividuals with complete information by each patient-
evel factor. The right column contains results from
ivariate analyses comparing current tobacco status to
he listed factor. As shown, tobacco use decreases with
ge (p�0.001); decreases with pregnancy (p�0.001); is
east common among Asians (p�0.001); and is much
ess common among those with a non–English lan-
uage preference (p�0.001). In contrast, tobacco use is
ost common among those aged 18–24 years; those on
edicaid (p�0.001); American Indians (p�0.001); and
frican Americans (p�0.001). Rates of past tobacco use
nd successful cessation also differ significantly across
roups. Women (p�0.001); Medicare enrollees (p�0.001);
hites (p�0.09); American Indians (p�0.001); English

peakers (p�0.001); and those belonging to older age
roups are more likely to be former smokers.
A multinomial logistic regression was developed to more

ccurately compare expected tobacco prevalence among
pecific populations. The following factors were
creened for incorporation into the final multivariate
odel: age, gender, insurance status, number of pri-
ary care visits, number of prescription drug orders,

ge as of March 1, 2007, ethnicity, and pregnancy status.
actors found to correlate positively with current tobacco
se were gender, having Medicaid insurance, having
nglish as a preferred language, and being American

ndian. Factors found to correlate negatively with current
obacco use were being pregnant, older, Asian, or black.

owever, these main effects were mitigated by several inter-

Am J Prev Med 2008;35(6S) S503
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ctions. For instance, non–
nglish-speaking black men
ere approximately half (OR
.59; p��0.001) as likely to
e current tobacco users as
nglish-speaking black men.
The factors positively

ssociated with former to-
acco use were being male
p�0.001); on Medicaid (p�
.001); English-speaking (p�
.001); pregnant (p�0.001);
nd American Indian (p�
.001). Factors negatively
ssociated with former to-
acco use were being Asian
p�0.001) or black (p�
.001). Once again, a series
f interactions confounded

he main effects. For instance,
nglish-speaking blacks were
.5 times as likely to be
ormer tobacco users as
on–English-speaking blacks,
hile those aged 18–24
ears were much less likely
o be former users than
hose aged 45–54 years
OR�0.37; p�0.001).

Table 3 shows the current-
nd former-user rates for
ach characteristic in the
ample of people with com-
lete information about
ach characteristic. This
ample of 126,553 people
as 57,429 fewer people
31.2%) than the overall
opulation, so this table
hows how their tobacco-
se rates compare to those in the overall population.
hile there are some small differences in rates except

or the race/ethnicity sample and pregnant women,
hese differences are quite small.

Table 4 demonstrates tobacco-use rates in selected
opulations with various combinations of characteris-
ics in comparison to a common reference group.
hese predicted adjusted rates reflect the marginal

mpact of various combinations of demographic factors
nd illustrates some of the differences that currently
xist between different population groups. They also
llustrate the interactions between many of the demo-
raphic factors examined in this study; for example,
en aged 18–24 years were particularly high users of

obacco. Rates of tobacco use among English-speaking
en in this age group ranged from 14.7% (RR�0.64)

Table 1. Number and pro

Characteristics

Age (years)a

18–24
25–34
35–44
45–54
55–64
�65

Gender
Male
Female

Health insurance
Commercial
Medicare
Medicaid
Unknown

Race/ethnicity
White
American Indian
Asian
Black/African-American
Hispanic/Latino
Other/choose no answe
No data

Pregnant during 2006b

Matched nonpregnant
Preferred language

English
Other
No data

Tobacco usec

Never used
Former user
Current user
Current user at all visits
Successful quit
Failed quit
New user

aCochran–Armitage test for tr
bCohort matched on age, race
cTobacco use was calculated f
9-month pregnancy. For chan
mong Asian men to 50% (RR�2.16) among American c

504 American Journal of Preventive Medicine, Volume 35, Num
ndian men. Among non-English speakers, each of the
roups were less likely to be tobacco users, although
hites were most likely to be tobacco users (RR�0.53)
hile blacks were least likely (RR�0.32). Users of
edicaid, the proxy for lower SES, have elevated rates

f tobacco use with relative rates ranging from 0.87
Asians) to 2.92 (American Indians).

iscussion

his analysis demonstrates that EMR data can be used
o measure tobacco-use prevalence among patients with
variety and combinations of characteristics. The sam-
le sizes are large enough to identify prevalence rates

or minority populations and demonstrate or adjust
hose rates for differential rates of various other

n of patients with various characteristics (N�183,982)

with reported
obacco status

% of final
sample

Tobacco status
reporting rate p value

20,029 10.9 88.4 �0.001
29,875 16.2 88.7
35,297 19.2 88.0
40,493 22.1 89.0
29,409 16.0 91.0
28,779 15.6 93.0

74,323 40.4 89.7 0.04
09,653 59.6 89.9

34,732 73.2 89.1 ref.
27,277 14.8 92.5 �0.001
21,540 11.7 91.4 �0.001

433 0.25 84.4 0.4

03,169 56.1 95.0 ref.
993 0.5 95.4 0.28

6,118 3.3 95.5 0.03
12,943 7.0 95.5 �.01
3,278 1.8 94.1 0.01
1,473 0.8 96.5 �0.01

56,743 31.9 80.0 �0.001
7,974 — 91.1 0.2
7,974 90.7

67,112 90.8 90.5 ref.
9,898 5.4 92.4 �0.001
6,972 3.7 73.6 �0.001

03,248 56.1 — —
46,361 25.2
34,373 18.7
31,771 17.3
1,640 0.9

839 0.5
123 1.0

ross age categories
icity, and preferred language
ll visit data. For pregnant women, smoking status was based on the
status, at least two visits were required.
portio

n
t

1

1

1

r

1

1

end ac
/ethn

rom a
haracteristics within those populations. Important
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o this conclusion is the analysis that tobacco status
eporting rates differ very little from one category to
nother. This database has the potential to obtain
elatively frequent repeat measures at low cost in
rder to track trends or to assess the effects of
argeted interventions.

This capability requires that the medical group using
he EMR must have made a similar effort to collect data
hat are usually not recorded or are recorded so
nconsistently that they are unreliable, especially data
egarding race/ethnicity, tobacco use, and language
reference. The other variables should be reliably
vailable in most systems, since they are required for
ormal care and billing. In this case, the effort to

ncrease the rate of identification of race/ethnicity and
anguage was part of an overall organizational goal of
dentifying any disparities by age, gender, or race/
thnicity for preventive services, vascular disease, dia-
etes, pregnancy, and asthma, and reducing them by
5% by 2010.
Although there are significant tobacco-use rates among

able 2. Tobacco use status by specific characteristic

haracteristics
Current
usera (%)

Former
user (%)

ge (years)b

18–24 24.2 10.77
25–34 22.8 15.5
35–44 21.3 17.7
45–54 20.9 25.5
55–64 15.2 36.0
�65 7.7 42.9
Overall (N�183,982) 18.7 25.2
ender
Male 16.8 22.7
Female 21.4 28.9
Overall (n�183,976) 18.7 25.2
ealth insurance
Commercial 17.3 23.7
Medicare 12.1 40.6
Medicaid 34.3 14.1
Unknown/self pay 16.0 33.5
Overall (n�183,549) 18.7 25.2

ace/ethnicity
White 16.9 29.7
American Indian 40.0 29.4
Asian 9.5 12.2
Black/African-American 20.5 16.3
Hispanic/Latino 17.8 23.4
Other 14.3 17.6
Overall (n�127,372) 17.1 27.2

regnant in 2006 16.0 17.6
Not pregnantc 16.9 23.1
Overall (n�12,294)c 16.5 20.3

referred language
English 19.0 26.4
Other 8.5 10.5
Overall (n�177,010) 18.4 25.6

Defined as tobacco use anytime during the study time-frame
Cochran–Armitage test for trend comparing tobacco users to non-u
Cohort matched on age, race/ethnicity, and preferred language
ost of the categories studied (except for pregnancy), o

ecember 2008
this is primarily an artifact
of the large sample sizes.
None of the differences is
large numerically except
for the group with missing
race/ethnicity data, and the
majority of that group varies
from the population average
primarily by having a high
never-use tobacco status.

The unadjusted prevalence
rates reported in Table 2 dif-
fer from those found in the
BRFSS system for Minnesota,
which had such low sample
sizes that it was necessary to
combine 2005 and 2006
data in order to report on
smoking status for racial/
ethnic groups (apps.nccd.
cdc.gov/brfss/). It “estimated”
an overall cigarette use of
18.3%, with those aged
18 –24 years smoking at
27.4% and race/ethnicity
rates of 29.2% for African
Americans, 19.8% for His-
panics, 18.2% for Asians,
and 18.5% for whites (insuf-
ficient sample size for
American Indian). In the
current study, rates of to-
bacco use were 17.3% over-
all, 16.9% for whites, and
17.8% for Hispanics. The

%–2% difference could in part reflect the more
urrent data, but it may also be affected by the fact that
RFSS rates are adjusted to the entire state population
nd there was no such adjustment made in the current
tudy. However, the rates for the other racial/ethnic
roups were 9% lower for African Americans and
sians. In addition, the sample sizes are large enough

hat all but the Hispanic rates are statistically different
rom those of whites, whereas most of the BRFSS rates
annot be distinguished statistically.

The adjusted rates in Table 3 allow us to take
dvantage of the large sample sizes in order to demon-
trate the impact of individual characteristics after
ontrolling for the other characteristics in the table.
hey reveal a large difference between pregnant and
onpregnant women and generally heighten differ-
nces. Table 4’s relative rates for combinations of
haracteristics also demonstrate the potential power of
his system to identify more specific tobacco-use differ-
nces among people. For example, each of the race/
thnicity categories includes a heterogeneous collection

Never
user (%) p value

65.0 �0.001
61.7
61.0
53.5
48.8
49.4
56.1

60.5 �0.001
49.7
56.1

59.0 ref.
47.3 �0.001
51.6 �0.001
50.5 �0.001
56.1

53.4 ref.
30.6 �0.001
78.4 �0.001
63.2 �0.001
58.8 0.09
68.1 0.002
55.7
66.4 �0.001
60.0
63.2

54.6 �0.001
81.1
56.0
f groups, especially recently arrived immigrant popu-

Am J Prev Med 2008;35(6S) S505
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ations. For some of these
roups, there may be suffi-
ient sample size to explore
obacco-use rates by taking
dvantage of the informa-
ion in the system about
anguage preference and/or
ountry of origin. It may
lso be possible to measure
hose rates by gender, since
any immigrant groups are

nown to have large differ-
nces in tobacco use be-
ween men and women.

While the national surveys
NHIS, BRFSS, NAMCS) can
rovide some information
bout tobacco-use preva-
ence for some large sub-
roups of the population,
hey still do not include
arge enough sample sizes
o study prevalence in pop-
lations with combinations
f characteristics (e.g., for
oung male Hispanics). Most
ational surveys also have rel-
tively low response rates,
ith potential differences be-

ween responders and non-
esponders.5,6 These disad-
antages can be reduced in research studies that recruit
nd study specific groups in large numbers, but such
tudies of smoking prevalence are very expensive, are
sually limited to a few groups, and are incapable of

requent repetition for surveillance and monitoring.7–10

tudies of longitudinal cohorts like the Coronary Artery
isk Development in Young Adults (CARDIA) or the
ramingham studies do provide such surveillance poten-
ial, but only for the particular subgroup or locality.11–14

Even though there are similarities between the
opulation of this study and that of the state, they are
ot identical since nearly all those in the database of

his study live in the metropolitan area and have
ome form of health insurance. In addition, the data
re collected as part of medical care, so data are
imited to those who visit for care and have more data
n frequent visitors. It is also likely that the way
uestions are asked and answers are interpreted
aries among different personnel. Patient reports
ay also differ from survey situations in the likeli-
ood to falsify their tobacco use. Also, tobacco-use
ata are missing on 10% of the population and 80%
f the visits, as well as race/ethnicity status on one
hird of the population. However, the proportion of

Table 3. Comparison of su
(n�126,553)

Characteristics

Age (years)b

18–24
25–34
35–44
45–54
55�64
�65

Gender
Male
Female

Health insurance
Commercial
Medicare
Medicaid
Unknown/self pay

Race/ethnicity
American Indian
Asian
Black/African-American
Hispanic/Latino
White

Pregnant in 2006
Not pregnantc

Preferred language
English
Other

aDefined as tobacco use anytim
bCochran–Armitage test for tr
cCohort matched on age, race
ata that is complete is increasing over time, and the g

506 American Journal of Preventive Medicine, Volume 35, Num
rganizational goal is to reach 100%. Correcting the
issing tobacco-use data at visits should focus on

hose with a prior tobacco-user or recent-quitter
tatus in order to maximize value from time-pressured
taff. The decision to consider the 0.9% of users who
ater reported being quitters as current smokers

ight have introduced a slight overestimate of cur-
ent prevalence, but counting them as quitters would
ave underestimated prevalence. Finally, these data
ill lack the power for estimating differences among

mall subgroups.
Nevertheless, this is a much larger data set than has

een available for this type of surveillance of tobacco-
se prevalence. If the proportion of visits at which

obacco-use status is recorded could be increased, it
ould even be possible to monitor rates and dura-

ions of quits and starts. This study demonstrates that
uch use of an electronic medical record can provide
apid and repeated prevalence assessments that allow
s to track cohorts and to evaluate the effects of

argeted interventions. It also allows analyses that
ombine the data in this report with healthcare
tilization and cost data, at least for those healthcare
ervices that are provided through this medical

ple with complete data with whole population

urrent
sera(%)

Change in
prevalence (%)

Former
user (%)

Change in
prevalence (%)

3.9 �0.3 11.6 0.8
1.3 �1.5 16.5 1.0
9.8 �1.5 19.0 1.3
9.2 �1.7 24.9 �0.6
3.9 �1.3 37.3 1.3
7.3 �0.4 43.9 1.0

9.0 �2.4 32.7 3.8
5.8 �1.0 24.1 1.4

5.8 �1.5 25.6 1.9
1.2 �0.9 41.9 1.3
3.3 �1.0 15.9 1.8
5.1 �1.0 34.4 0.9

0.0 0.0 29.3 �0.1
9.5 0.0 12.2 0.0
0.5 0.0 16.4 0.1
7.8 0.0 23.4 0.0
6.9 0.0 29.8 0.1
5.9 0.1 18.4 0.8
5.8 1.1 24.6 1.5

7.5 �1.5 28.2 1.8
8.2 �0.3 11.3 0.8

ring the study time-frame
omparing tobacco users to non-users
icity, and preferred language
bsam

C
u

2
2
1
1
1

1
1

1
1
3
1

4

2
1
1
1
1

1

e du
end c
/ethn
roup. These capabilities should greatly strengthen

ber 6S www.ajpm-online.net
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Current
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Relative
rate

Former
user (%)

Relative
rate

0 23.2 ref. 24.0 ref.

5 50.0 2.16 15.3 0.66

2 14.8 0.64 7.6 0.33
9 29.2 1.26 10.2 0.44
1 27.6 1.19 15.0 0.65
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4 67.8 2.92 16.0 0.69
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