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Abstract

Introduction: Cigarette smoking prevalence is higher among adults enrolled in Medicaid than
adults with private health insurance. State Medicaid coverage of cessation treatments has been
gradually improving in recent years; however, the extent to which this has translated into increased
use of these treatments by Medicaid enrollees remains unknown.

Aims and Methods: Using Medicaid Analytic eXtract (MAX) files, we estimated state-level
receipt of smoking cessation treatments and associated spending among Medicaid fee-for service
(FFS) enrollees who try to quit. MAX data are the only national person-level data set available for
the Medicaid program. We used the most recent MAX data available for each state and the District
of Columbia (ranging from 2010 to 2014) for this analysis.

Results: Among the 37 states with data, an average of 9.4% of FFS Medicaid smokers with

a past-year quit attempt had claims for cessation medications, ranging from 0.2% (Arkansas) to
32.9% (Minnesota). Among the 20 states with data, an average of 2.7% of FFS Medicaid smokers
with a past-year quit attempt received cessation counseling, ranging from 0.1% (Florida) to 5.6%
(Missouri). Estimated Medicaid spending for cessation medications and counseling for these states
totaled just over $13 million. If all Medicaid smokers who tried to quit were to have claims for
cessation medications, projected annual Medicaid expenditures would total $0.8 billion, a small
fraction of the amount ($45.9 billion) that Medicaid spends annually on treating smoking-related
disease.

Conclusions: The receipt of cessation medications and counseling among FFS Medicaid
enrollees was low and varied widely across states.
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Implications: Few studies have examined use of cessation treatments among Medicaid enrollees.
We found that many FFS Medicaid smokers made quit attempts, but few had claims for proven
cessation treatments, especially counseling. The receipt of cessation treatments among FFS
Medicaid enrollees varied widely across states, suggesting opportunities for additional promotion
of the full range of Medicaid cessation benefits. Continued monitoring of Medicaid enrollees’ use
of cessation treatments could inform state and national efforts to help more Medicaid enrollees
quit smoking.

Introduction

Methods

Cigarette smoking prevalence among Medicaid enrollees (23.9%) was more than twice that
of adults with private health insurance (10.5%) in 2018.1 Quitting smoking substantially
reduces smoking-related morbidity and mortality.2 Almost 7 in 10 Medicaid enrollees who
smoke (69.2%) reported wanting to quit in 2015, and more than half (56.3%) reported
making a quit attempt in the past year; however only 5.9% of them succeeded in quitting
during the previous year, compared with 9.4% of privately insured adult smokers.3

As of March 2020, over 64 million Americans were covered by Medicaid,* a joint
federal-state program which provides health coverage to eligible low-income families and
individuals. Healthy People 2020 Objective TU-8 calls for all state Medicaid programs

to provide comprehensive coverage of evidence-based tobacco cessation treatments,
including counseling and medications.® Evidence-based smoking cessation treatments
include individual, group, and telephone counseling and seven medications approved by
the Food and Drug Administration (FDA).2 While cessation counseling and medication are
each effective in helping people quit smoking, they are even more effective when used
together.2 State Medicaid coverage of cessation treatments has been gradually improving in
recent years®; however, the extent to which this has translated into increased receipt of these
treatments by Medicaid enrollees remains undetermined and requires monitoring.

No previous study has assessed the receipt of cessation counseling and medications
specifically among Medicaid enrollees who have made a past-year quit attempt. Using
Medicaid claims data, this study assessed state-level utilization of tobacco cessation
medications and counseling and associated expenditures among fee-for service (FFS)
Medicaid enrollees who made a past-year quit attempt.

Data Source and Study Sample

The Medicaid Analytic eXtract (MAX) files, administered by the Centers for Medicare

and Medicaid Services (CMS), are the only national person-level data set available for the
Medicaid program.” Annual MAX data files include information on enrollment, service use,
and expenditures for all Medicaid enrollees in the 50 states and the District of Columbia. We
used data from the MAX files from 2010 to 2014 to assess state-level utilization of smoking
cessation medications and cessation counseling services among FFS Medicaid enrollees.
The most recent MAX data for each state and the District of Columbia were used, including
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data from 17 states in 2014, 11 states in 2013, 20 states in 2012, 2 states in 2011, and 1 state
in 2010.

To identify drugs used by Medicaid enrollees for smoking cessation, we used the FDA
National Drug Codes (NDC) for seven FDA-approved cessation medications: the five forms
of nicotine replacement therapy (NRT) (nicotine patches, gum, lozenges, inhalers, and nasal
sprays), as well as the non-nicotine medications bupropion and varenicline. Information

on the NDC codes used in our analysis and the related FDA data sources is provided in
Supplementary Appendix A.

Our analysis focused on adult FFS Medicaid enrollees aged 18-64 years who were
continually enrolled in Medicaid for a calendar year. Pregnant women, for whom cessation
medication is contraindicated,? and those dually enrolled and covered by Medicaid/Medicare
were excluded from analysis.

Utilization—We focused on two primary outcome measures of utilization of smoking
cessation medications and counseling. The first measure is the proportion of FFS Medicaid
smokers with a past-year quit attempt who had one or more smoking cessation treatment
claims in a calendar year. The second measure is the number of cessation treatment claims
per 100 FFS Medicaid smokers with a past-year quit attempt.

To estimate the number of FFS Medicaid smokers in a state who tried to quit, we multiplied
the total number of FFS enrollees in each state by the state smoking prevalence among

the Medicaid population, and then multiplied the resulting number by the prevalence of
past-year quit attempts among Medicaid current smokers from the Behavioral Risk Factor
Surveillance System (BRFSS) (see Supplementary Appendix B). This approach assumes
that the prevalence of smoking and past-year quit attempts among FFS Medicaid enrollees in
each state mirrored the prevalence among that state’s overall Medicaid population.

Cost—We estimated annual state Medicaid spending on smoking cessation treatments
among FFS smokers with a past-year quit attempt by summing individuals’ claims in that
year. To estimate total Medicaid annual expenditures, we projected total spending that would
accrue in each state under hypothetical conditions?: if all FFS Medicaid smokers with a
past-year quit attempt were to have claims for cessation medications; and? if all Medicaid
smokers (those in managed care plans as well as those in FFS) with a past-year quit attempt
were to have claims for cessation medications. To arrive at the latter estimate, we assumed
that the proportion of FFS enrollees with a past-year quit attempt who had claims for
cessation medications was the same for managed care enrollees. Projected expenditures were
adjusted to 2015 dollars using the Consumer Price Index for Medical Care Services. Given
limited availability of data, Medicaid spending projections for cessation counseling if all
Medicaid smokers who made a quit attempt were to receive counseling were not reported.

Following CMS’s small cell suppression rule,” data from 37 states were available for
reporting cessation claims, and 20 states were available for reporting cessation counseling.
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State-specific data used in utilization and cost calculations are available in Supplementary
Appendix C1.

Among the 37 states reporting cessation medication claims, 24 states covered all seven
FDA-approved cessation medications for all FFS Medicaid enrollees® (Table 1). On average,
9.4% of FFS Medicaid smokers who made a past-year quit attempt had claims for cessation
medications in the year assessed. This rate varied widely from 0.2% in Arkansas to 32.9%

in Minnesota, with 13 states achieving rates of 10% or higher. The average receipt rate of
cessation medications was 21.5 prescriptions per 100 FFS Medicaid smokers who made a
past-year quit attempt, ranging from 0.5 prescriptions in Arkansas to 89.2 prescriptions in
Minnesota. On average, the number of cessation medication claims per user was 2.5, ranging
from 1.6 in North Carolina to 5.1 in Utah. Enrollee demographic characteristics are available
in Supplementary Appendices C2 and C3.

Cessation medication spending among FFS Medicaid enrollees in the 37 states totaled
~$12.9 million, ranging from $1,516 in Arizona to $3.6 million in lllinois (Supplementary
Appendix C4). Assuming all FFS Medicaid smokers with a past-year quit attempt were

to have claims for cessation medications, projected spending would total $127.1 million,
ranging from $42,000 in Wisconsin to $39.2 million in California. Assuming all Medicaid
(FFS plus managed care) smokers with a past-year quit attempt were to have claims for
cessation medications, projected spending would be $841.1 million, ranging from $0.6
million in Wyoming to $301.3 million in California.

Table 2 reports receipt of cessation counseling services among FFS Medicaid smokers who
made a past-year quit attempt in 20 states. On average, 2.6% of FFS smokers who made

a past-year quit attempt received counseling, ranging from 0.1% in Florida to 5.6% in
Missouri. The counseling utilization rate per 100 FFS Medicaid smokers who made a quit
attempt ranged from 0.1 in Florida to 9.5 in Minnesota, with an average rate of 4.3. FFS
Medicaid spending for cessation counseling for the 20 states combined was $342,008.

Discussion

Our findings show that more than one-third of adult Medicaid enrollees in the assessed
states and time points currently smoked cigarettes, with about two-thirds of them reporting
a past-year quit attempt. About 9% of FFS Medicaid smokers who made a past-year quit
attempt received cessation medications, with fewer than 3% receiving cessation counseling.
These findings are generally aligned with other studies that used claims data to examine
smoking cessation treatment utilization among Medicaid smokers. Using linked data from
the National Health Interview Surveys and the MAX file, Kahende et al. found that the
proportion of FFS smokers with =1 medication claim was 9.9% in 2008 (44 states).® Using
more recent data (2010-2013) from the CMS Medicaid drug rebate files, Ku et al. found
that about 10% of Medicaid smokers received cessation medications in 2013.10 A study
using survey data from the 2015 National Health Interview Surveys found that 56.3% of
Medicaid smokers reported making a past-year quit attempt, 32.2% reported using cessation
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medication when trying to quit, and 8.0% reported using cessation counseling when trying
to quit.3 The corresponding prevalences for privately insured smokers were 57.2%, 29.9%,
and 6.8%; none of these estimates were significantly different from those for Medicaid
smokers.3

The receipt of cessation treatment by Medicaid FFS enrollees varied substantially across
states. These variations might be due, in part, to: differences in state Medicaid cessation
coverage and coverage barriers (eg, prior authorization and duration limits)®11; differences
in the extent of efforts to promote cessation and use of cessation treatments among Medicaid
enrollees (eg, through media campaigns)®12-14: variations in the extent to which health care
providers prescribe medications and/or make counseling and quitline services referrals to
Medicaid enrollees!?; and variations in the extent to which providers correctly coded or
claimed cessation counseling services.1®

Effective January 2014, the Patient Protection and Affordable Care Act bars state Medicaid
programs from excluding coverage of FDA-approved tobacco cessation medications for all
Medicaid enrollees.1® Recent reports and studies found that insurance coverage for smoking
cessation treatment that is comprehensive, barrier-free, and widely promoted increases
utilization of cessation treatments, leads to higher rates of successful quitting, and is
cost-effective.21718 Qur projected expenditure estimates show that, even if all Medicaid
smokers who tried to quit were to have claims for cessation medications, annual Medicaid
expenditures would total $0.8 billion—1.7% of the amount that Medicaid spends annually
on treating smoking-related disease ($45.9 billion in 2015 dollars)!® and <0.2% of total
Medicaid spending ($534 billion in 2015).20

This study is subject to some limitations. First, we limited our analysis to FFS Medicaid
enrollees aged 18 to 64 years, in part because of the quality of the encounter data for
managed care Medicaid plans available from the MAX file. Accordingly, estimates based
exclusively on the FFS population, which includes many people with disabilities, might

not be representative of the overall Medicaid population. Second, given the absence of
smoking status in the MAX claims data, we used self-reported 2014 BRFSS data to generate
state-specific estimates of Medicaid enrollees’ smoking prevalence; these estimates might
not be generalizable to Medicaid enrollees in a given state. In addition, because BRFSS
data and MAX data do not all come from the same year, our findings may be confounded

by environmental and policy changes that occurred over this period. Third, we relied on

a conservative definition for bupropion use for smoking cessation (150 mg formulation)

by Medicaid enrollees who had a documented tobacco-related diagnosis. Thus, estimates
for bupropion use as a cessation medication and associated expenditures represent a lower
bound. Fourth, CMS data do not capture receipt of NRT and counseling through state
tobacco cessation quitlines or over-the-counter purchases; therefore, our results may be
underestimated. In addition, we might underestimate the receipt of cessation counseling due
to potential undercoding in medical practice. Finally, the overall cost projections are based
on an assumption that Medicaid managed care enrollees cessation treatment use is similar to
that of FFS enrollees, which is unlikely.
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Conclusions

Many FFS Medicaid smokers make quit attempts, but few had claims for proven cessation
treatments, especially counseling. The receipt of cessation treatments among FFS Medicaid
enrollees varies widely across states, suggesting opportunities for additional promotion of
the full range of FFS Medicaid cessation benefits. The evidence suggests that increasing
Medicaid smokers’ use of cessation counseling and medications increases the number of
Medicaid smokers who quit smoking.1! Covering these treatments with minimal barriers
and promoting this coverage so that Medicaid smokers and their providers are aware of
and use the covered treatments are essential.2 Continued monitoring of Medicaid enrollees’
use of cessation treatments is vital to track progress in quitting smoking in this vulnerable
population.
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Acknowledgments

We thank FDA for assistance with NDCs tobacco cessation medication coding.

Disclaimer

The findings and conclusions in this paper are those of the authors and do not necessarily represent the official
position of the Centers for Disease Control and Prevention.

References

1.

Creamer MR, Wang TW, Babb S, et al. Tobacco product use and cessation indicators among adults -
United States, 2018. MMWR Morb Mortal Wkly Rep. 2019;68(45):1013-1019.

. US Department of Health and Human Services (USDHHS). Smoking cessation: a report of the

Surgeon General. Atlanta, GA: US Department of Health and Human Services, Centers for Disease
Control and Prevention, National Center for Chronic Disease Prevention and Health Promotion,
Office on Smoking and Health; 2020.

. Babb S, Malarcher A, Schauer G, Asman K, Jamal A. Quitting smoking among adults — United

States, 2000-2015. MMWR Morb Mortal Wkly Rep. 2017;65(52):1457-1464. [PubMed: 28056007]

. Centers for Medicare & Medicaid Services. Medicaid. https://www.medicaid.gov/medicaid/

index.html. Cited July 11, 2020.

. U.S. Department of Health and Human Services. Healthy people 2020. Washington, DC: Office of

Disease Prevention and Health Promotion. https://www.healthypeople.gov/2020/topics-objectives/
topic/tobacco-use/objectives. updated September 18, 2019.

. DiGiulio A, Jump Z, Babb S, Schecter A, Williams KS, Yembra D, et al. State Medicaid coverage

for tobacco cessation treatments and barriers to accessing treatments — United States, 2008-2018.
MMWR Morb Mortal WKly Rep. 2020;69(6):155-60. [PubMed: 32053583]

. Ruttner L, Borck R, Nysenbaum J, Williams S. Guide to MAX Data. Washington, DC: Mathematica

Policy Research; 2015. https://www.cms.gov/Research-Statistics-Data-and-Systems/Computer-
Data-and-Systems/MedicaidDataSourcesGenlnfo/Downloads/MAX_1B21_MAX_Data_Guide.pdf.
Cited September 18, 2019.

. Centers for Disease Control and Prevention. Medicaid coverage of cessation

treatments and barriers to treatments: state tobacco activities tracking and
evaluation (STATE) system. https://chronicdata.cdc.gov/Cessation-Coverage-/Medicaid-Coverage-
Of-Cessation-Treatments-And-Barr/ntaa-dtex.

Nicotine Tob Res. Author manuscript; available in PMC 2023 February 22.


https://www.medicaid.gov/medicaid/index.html
https://www.medicaid.gov/medicaid/index.html
https://www.healthypeople.gov/2020/topics-objectives/topic/tobacco-use/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/tobacco-use/objectives
https://www.cms.gov/Research-Statistics-Data-and-Systems/Computer-Data-and-Systems/MedicaidDataSourcesGenInfo/Downloads/MAX_IB21_MAX_Data_Guide.pdf
https://www.cms.gov/Research-Statistics-Data-and-Systems/Computer-Data-and-Systems/MedicaidDataSourcesGenInfo/Downloads/MAX_IB21_MAX_Data_Guide.pdf
https://chronicdata.cdc.gov/Cessation-Coverage-/Medicaid-Coverage-Of-Cessation-Treatments-And-Barr/ntaa-dtex
https://chronicdata.cdc.gov/Cessation-Coverage-/Medicaid-Coverage-Of-Cessation-Treatments-And-Barr/ntaa-dtex

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Wang et al.

9.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Page 7

Kahende J, Malarcher A, England L, Zhang L, Mowery P, Xu X, et al. Utilization of smoking
cessation medication benefits among Medicaid fee-for-service enrollees 1999-2008. PLoS One.
2017;12(2):e0170381. [PubMed: 28207744]

. Ku L, Bruen BK, Steinmetz E, Bysshe T. Medicaid tobacco cessation: big gaps remain in efforts to
get smokers to quit. Health Aff (Millwood). 2016;35(1):62—70. [PubMed: 26733702]

Brantley EJ, Greene J, Bruen BK, Steinmetz EP, Ku LC. Policies affecting medicaid beneficiaries’
smoking cessation behaviors. Nicotine Tob Res. 2019;21(2):197-204. [PubMed: 29522120]

Holla N, Brantley E, Ku L. Physicians’ recommendations to Medicaid patients about tobacco
cessation. Am J Prev Med. 2018;55(6):762—769. [PubMed: 30344039]

Juster HR, Ortega-Peluso CA, Brown EM, et al. A media campaign to increase health care
provider assistance for patients who smoke cigarettes. Prev Chronic Dis. 2019;16:E143. [PubMed:
31625868]

Williams RK, Brookes RL, Singer ER. A framework for effective promotion of a Medicaid tobacco
cessation benefit. Health Promot Pract. 2020;21(4):624-632. [PubMed: 30786777]

Nicoletti B Four coding and payment opportunities you might be missing. Fam Pract Manag.
2016;23(3):30-35. [PubMed: 27176100]

Patient Protection and Affordable Care Act, Pub. L. No. 111-148, 82502. March 2010. https://
www.congress.gov/111/plaws/publ148/PLAW-111publ148.pdf. Cited September 18, 2019.

Levy DE, Klinger EV, Linder JA, et al. Cost-effectiveness of a health system-based smoking
cessation program. Nicotine Tob Res. 2017;19(12):1508-1515. [PubMed: 27639095]

Thao V, Nyman JA, Nelson DB, et al. Cost-effectiveness of population-level proactive tobacco
cessation outreach among socio-economically disadvantaged smokers: evaluation of a randomized
control trial. Addiction. 2019;114(12):2206-2216. [PubMed: 31483549]

Xu X, Bishop EE, Kennedy SM, Simpson SA, Pechacek TF. Annual healthcare spending
attributable to cigarette smoking: an update. Am J Prev Med. 2015;48(3):326-333. [PubMed:
25498551]

Medicaid and CHIP Payment and Access Commission (MACPAC). MACStats: Medicaid

and CHIP data book. December 2016. https://www.macpac.gov/wp-content/uploads/2016/12/
MACStats_DataBook_Dec2016.pdf.

Nicotine Tob Res. Author manuscript; available in PMC 2023 February 22.


https://www.congress.gov/111/plaws/publ148/PLAW-111publ148.pdf
https://www.congress.gov/111/plaws/publ148/PLAW-111publ148.pdf
https://www.macpac.gov/wp-content/uploads/2016/12/MACStats_DataBook_Dec2016.pdf
https://www.macpac.gov/wp-content/uploads/2016/12/MACStats_DataBook_Dec2016.pdf

Page 8

€2 9T L0 617 €0T S3A ,0IXBIN MaN
¥'e C'€s §ce 6221 6062 SOA uw__chEmI MaN
e 26 8¢ Ve €8 ON umv_msnmz
€2 T0E v'ET 8T 8191 SOA BUBIUO
12 T'se 19T 0£09 €59 71 SOA HNOSSIN
Le 768 6'2¢ G622 0£29 SaA EIOSAULIA
e Ly 12 282 29 SBA LUEBIUOIN
02 09y L'ee 1156 98¢ 6T saA o SHesnyoesseI
8¢ 0L ¥4 6 8eT oN JPuelAren
v'e L'y 6T 868 86T¢ ON pCUEISINGT
12 vl €9 69 TLYT S3A MOl
6T 6°Cy TCe 6Ly S0E6 SOA gBuEPul
6T 8.2z 8vT LTy 12 8Lz OF SIA ostoutt
Lz z81 89 892 6€2L oN PRt
Te Sy 0T €566 Y0 TZ SoA PRSI
9 L'T2 '8 GoTT 8T0¢ SoA ,0PRI0I0D
(A4 €T 90 669 8651 SOA LEILI0NED
44 S0 4 9¢ 85 oN Qmmmcmv:,q
L'C 80 €0 153 €6 SOA choN_:\
(A4 85 0'6e or8 68T ON LPISeIY
Jsn Jad swrepo seyows % ‘SWejd uoireaipaw e.mc:m_o G.mE._m_o uoljedipew Ewm:_u arls
chw_wﬁ%ﬁ Mm%¥m>< $4300T Jod X co_um.”_uhuuh%ww_w“o;m uolFedIpaW uoiessad pey oym Uo17essa0 JOo JequinN ponoudde -vad /2
SR[0JUS S JO PQWINN |[e P2JaN0D preaipa A

Wang et al.

(#T0Z 01 0TOZ) 81eIs paldaes Ag *, Se8]|0Jua predlpal S mcoEmwmco_HS__omE uonessao Buijows 4o 1d1809y

‘TalqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Nicotine Tob Res. Author manuscript; available in PMC 2023 February 22.



Page 9

Wang et al.

(97018 T) XVIN 0TOZ LWOJ} 819M BIRp aws,

*(sa1e1s T) XVIA TTOZ WOJ 818M ejep 8181

»

*(sa1e1s £T) XVIN 2T0Z WOy a1am ejep s,

“(sarels OT) XVIN £T0Z W04 219M Jep alels

q

(sayels 2T) XVIN 7T0Z WOlf 319M efep Bﬁmw

¥4 §Te v'6 50Te 077 — abeseny
81 zTe 8TI 8re Sty oN pBuIoAm
92 981 TL ze 8 oN ,UISU0ISIM
4 Lee 61T 668¢ 551 soA pRlUIBAIA 1saM
vy 8L 8T 60T 187 ON Qco“m:_cmmi
cf4 L8 gt z9e 159 SoA LTI
6T S'vS ¥'6¢ ey e/ SOA mEoc:w>
TS €ee 59 12T 229 OoN LUBN
62 Lz 01 61T e oN ,SexalL
T SET vy 09T 88y ON  p%Ofed unos
0t €0t gt 60T 9ze oA pPUEISI apouY
T€E 44 L0 00T 60€ s)A pBlUeNIfsuuad
€¢ §'6T §'8 68¢ 988 SOA Qcomm:o
4 59 €€ el 892 SOA gBWOLEPIO
6C 00T s 60TT 8L1€ SOA g°M0
¥4 65T €9 ot 9g¢ oA ,90Ed YUON
91 vl 60 65 6 saA ,BullofeD YuoN
4 voy 68T gTee 1989 oN g VOA MeN
Jesn Jed swirepp S oXows 04 'SWIe|D uoljesipaw QmE.a_o QmE._m_o uoIpeoIpaw Emm_:u arIs

UoI7e01paW U0 11essa0

S44 00T »d XH

UO178SS30 YIM S JoXOWS

UOI7e01PpaW UOITesS3d pey Oym

UOI7eSS30 JO JoquinN

panoidde -va4 2

Nicotine Tob Res. Author manuscript; available in PMC 2023 February 22.

jo qwinu abe ey S44 40 B0 Rd S99|(0JUB S JO qWINN Ife p2.Jan0d predlps A

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 10

Wang et al.

'sa|nJ uoissalddns azis 1189 [jews SIND Buimol|o) pariodal 10U 818M TT> SaNJEA YIM WBSwQ
‘wasAs uonenjens pue Buiyorll SBIIANDY 000870 818IS UOIUSARIJ PUB |0JIU0D) 8seasi( J0j SIaIUa)) WOy paurelqo eeq,,

"PapN|IXa a1aMm Jeak Jepus|ed Yiuow-zT e ul yyuow Aue Burinp abelanod a1edlpaN/pIedIpaN [enp pey
oym suosiad pue uswwiom JueuBiald “1eak Jepusies e BulINp SYIUOW SNONUNUOD ZT 104 PIEdIPsIAl 82IAISS 104-83) Ul Paj|0Jus a1am pue 1inb 0] pati) Oym 9 01 8T pabe s1axows presipalAl Jnpe papnjoul ajdwes
"«

‘auljolualen pue ‘uoidoidng ‘Aeuds [eseu pue ‘Jsjeyul ‘abuazoj ‘winb ‘yored sunoaiu sy :sbnip panoidde-yya4 / apnjoul SUOITLIIPAW UOIRSSaD m:_v_oEm,w

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Nicotine Tob Res. Author manuscript; available in PMC 2023 February 22.



Page 11

- €y 9¢ 65 99/ abesany
96T 59 T§ 80T 9€T LPUILoAM
6.ET¢C LT LT 90T 10T Qco&:_cmmi
998 G1 6L 'S 96. VETT JRILIITEN
z8sT A% LT g5 zeT pPUEISI 3pou
7008 LT 8T 18 I Qcomeo
L18€€ TY 9 80T 19T gBHOUEPO
8¢ €0 €0 6T £z 5BUII0ED UON
88€ ST €9 A 80L 60T g MOA MEN
0451 9¢C €T 0. IST ,BUBIUON
V18 vy €6 9§ €€02 99¢€ HNOSSIN
ze8 sl 56 vy 90€ 99 ,EI0SULIN
9162 67 TT ST 152 LUEBILOIN
992 80T Y e 188 6181 SUOSSEN
€6L e Te fa €l ,PuelAren
829 0€ T8 95 ZvsT v0zZ LU
S0T¢ ¥'0 ¥'0 114 S LMol
0616 €c 7’1 96¢ 805 geueeul
¢6ET T0 TO0 9¢ 0e PLCNE!
vES 2§ 8'9 Le Len 9zze RUTERTIS
629¢ 8z A Gl 6 LIsEIY
($) sounyipuadxe predIps N POTRI0SSY s PYows (%) swiep Se01A Jes Bulpsunco o
S44 00T J4ed Buljpsunod S301AJBs Buljpsunod pasn o 4

80IAJos Bul|ESUNOD UOITeSS30 pey  UOITesS30 Lo SWIeD Jo BquinN

OUMS BOUS S JO 180 Bd OUM S391|04UB S Jo Jequuinn

Wang et al.

(7702 01 0T0OZ) 81e1s pa1oajas Aq ‘Buipuads pareroosse pue sas||oJus predlpsw S mcoEmmmmo_Ewm Buijjasunod uonessas Buryjows Jo 1disdal ay L

‘¢ slqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Nicotine Tob Res. Author manuscript; available in PMC 2023 February 22.



Page 12

Wang et al.

's9|NnJ uoissalddns 8z1s 189 [[ews exep XIAl BUIMO||04 Paliodal 10U 81am TT> 8ZIS |19 YHM Sale)s 10} mﬁmE_umm_Q

"PapN|oXa 81aM Jeak Jepus|ed Yiuow-zT e ul yauow Aue Burinp abeianod a1edips|Al/pIedIpsiAl [enp pey
oym suosiad pue uslom JueuBald 1eak Jepusies e BurINp SYIOW SNONURUOD ZT 104 PIEdIPSIAl 92IAISS 10§-334 Ul Pa||0JUS 81am pue 3Inb 0} Pali) oym 9 0) 8T pabe s1axows presipalAl Jnpe papnjoul ajdwes
"

*Butjasunod dnoif pue Buijasunod [enpIAIPUL Y10g 8pNjaUI S80IAISS BUI||aSUNOD UOIESSaD mc_v_oEww

(saye1s T) XVIN TTOZ WOJ) 31m eyep Sﬁmb

(sa1e1S €T) XVIN ZTOZ WO 319M ejep Eﬂmu

*(s181s 0T) XVIN £T0Z WOy 819M Blep ESmQ

*(sa1e1s 2T) XVIN #T0Z Wiy a1am ejep aes,

800 ¢ve — — — — el

($) soInupusdxe preoips |\l paTeIoosSY SJexows (%) swiref Se0IAJes Bul|psunoo oIS

Jad Buijpsuno S301AJBs Bul|psunod pasn o 4
S44 001 lipsunod o:gwmxocm._mEMu 10 H%Mommn_ 82IAJ8s Bul|jESuUNod Uo11essa0 pey U017eSS30 UO SWe|D Jo JoquinN

OUM S39]104UB S Jo Joquuinn

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Nicotine Tob Res. Author manuscript; available in PMC 2023 February 22.



	Abstract
	Introduction
	Methods
	Data Source and Study Sample
	Measures
	Utilization
	Cost


	Results
	Discussion
	Limitations

	Conclusions
	References
	Table 1.
	Table 2.

