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2017 Health Value DashboardTM

A closer look at tobacco use and health value

The 2017 Health Value Dashboard found that 
Ohio ranks 46 out of 50 states and the District of 
Columbia on health value, a composite measure 
of population health outcomes and healthcare 
spending. This means that Ohioans are living less 
healthy lives and spending more on health care 
than people in most other states. 

Tobacco use is one of the key factors contributing  
to Ohio’s poor performance. Ohio ranks in the 
bottom quartile   for both adult smoking and 
secondhand smoke exposure for children. 
Analysis of Dashboard data found a strong 
correlation between a state’s adult smoking rate 
and its health value rank. As shown in figures 1 
and 2, states with a lower adult smoking rate are 
more likely to have a better health value rank—
meaning better population health outcomes and 
lower healthcare spending.

What works to reduce tobacco use?
There is a strong body of evidence on what 
works to reduce tobacco use. As outlined in 
an HPIO policy options fact sheet, the most 
effective strategies include:
• Increasing the unit price

of tobacco products,
including excise taxes
on cigarettes and
other tobacco
products

• Media campaigns
• Access to cessation

counseling and
medication

• Smoke-free
policies
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Figure 1. Correlation between smoking rate and health value rank
2015 adult smoking rate and 2017 health value rank (r=.70)

Source: 2017 Health Value Dashboard

April 2017

http://www.hpio.net/2017-health-value-dashboard/
http://www.healthpolicyohio.org/wp-content/uploads/2017/04/TobaccoFactSheet_Updated04272017.pdf
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How tobacco use affects health 
outcomes and healthcare 
spending
Tobacco use contributes to many of Ohio’s 
greatest health challenges, including 
cardiovascular disease, cancer and infant 
mortality. In addition, tobacco use is a 
cost driver for Medicaid and employers. 
Researchers estimate that 15 percent of U.S. 
Medicaid costs are attributable to cigarette 
smoking1 and a recent Indiana study found 

that per member per month (PMPM) Medicaid 
expenditures were 51.4 percent higher for 
smokers compared to non-smokers.2 Smoking 
also increases healthcare costs for employers.3

Ohio’s rank on tobacco-related 
metrics
As shown in figure 3, Ohio ranks in the bottom 
half of states for all tobacco-related metrics in 
the Dashboard. 

Percent of 
adults who 
are current 
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Figure 2. Smoking rates in best-value states and Ohio
2015 adult smoking rate and 2017 health value rank

Metric 
Ohio’s 
rank Most recent data

Children exposed to second-hand smoke. Percent of children who live in a home 
where someone uses tobacco and smokes inside the home (2011/2012) 49 10.3%

Adult smoking. Percent of population age 18 and older that are current smokers (2015) 43 21.6%

Youth all- tobacco use. Percent of youth ages 12-17 who used cigarettes, smokeless 
tobacco, cigars or pipe tobacco during past 30 days (2013-2014) 37 9.4%

Tobacco prevention spending. Tobacco prevention and control spending as a percent 
to the Centers for Disease Control and Prevention-recommended level (FY 2017) 33 11.8%

Cigarette tax. State cigarette excise tax rate (2015) 29
$1.25

increased to $1.60 
July 2015

Figure 3. Ohio’s performance on tobacco-related metrics

Source: 2017 Health Value Dashboard
Top quartile Second quartile Third quartile Bottom quartile 
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Recent trends
Despite lagging behind other states, Ohio 
has made some progress. Adult smoking and 
youth all-tobacco use in Ohio both declined 
in recent years. Figure 4 displays adult smoking 
rates in 2013 and 2015 for Midwestern and 
neighboring states, as well as the best and 
worst-performing states.

Policy spotlight: Cigarette taxes
All of the Midwestern states that had significant 
reductions in adult smoking from 2013 to 
2015—Illinois, Minnesota, Pennsylvania and 
Ohio—had state and/or local cigarette tax 
increases between 2012 and 2015.4 

• Illinois and Pennsylvania allow certain 
municipalities to add their own tobacco 
taxes. 

• In 2012, Illinois increased its cigarette tax by 
$1.005, and Chicago and Cook County each 

raised their cigarette taxes in 2013.6 
• Pennsylvania’s cigarette tax increased in 

2009 and 20167, and Philadelphia’s cigarette 
tax went up $2.00 in 2014.8 

• In 2013, Minnesota increased its cigarette 
tax $1.60 and began annual adjustments 
pegged to inflation.9

• Ohio’s cigarette tax increased $0.35 per 
pack in 201510 and is lower than the rates 
in Utah, Illinois, Minnesota, Wisconsin, 
Pennsylvania and Michigan.

Tobacco use and health equity 
The 2017 Health Value Dashboard included 
calculations of the magnitude of difference 
between the group with the best outcomes 
and the group with the worst outcomes for 
specific metrics. Of the 29 metrics included 
in this analysis, the largest disparity was for 
children exposed to secondhand smoke by 

9.1%
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Figure 4. Percent of adults age 18+ that are current smokers, 2013 and 2015
In Midwestern and neighboring states and best- and worst-performing states
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household income level. Twenty-two 
percent of children in households 
below the federal poverty level (FPL) 
lived in a home where someone 
smokes, compared to less than one 
percent of children in households at 
400 percent of FPL or above (see figure 
5). Secondhand smoke exposure is 
associated with Sudden Unexpected 
Infant Deaths, asthma, ear infections,11 
poor cognitive performance and 
behavior problems for children.12,13 

Similarly, there is a large disparity in 
adult smoking by income level. Thirty-
nine percent of adults with household 
incomes less than $15,000 smoke, 
compared to 13 percent of those with 
annual incomes above $50,000.14 In 
addition, 42 percent of working-age 
Ohio Medicaid enrollees were current 
smokers in 2015.15 

Figure 5. Percent of Ohio children 
exposed to secondhand smoke, by 
household poverty status (2011/2012)

Source: National Survey of Children’s Health and 2017 
Health Value Dashboard disparity analysis.
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Estimated impact of 
eliminating disparity: 
Nearly 127,000 Ohio 
children would not be 
exposed to second-hand 
smoke if the disparity 
between Ohioans with 
low incomes and higher 
incomes was eliminated.
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2016 Ohio Drug Overdose Data: General Findings

Fentanyl and Related Drugs Like Carfentanil as well as
Cocaine Drove Increase in Overdose Deaths

Ohio’s opioid epidemic continued to evolve in 2016 to stronger drugs, driving an increase in unintentional overdose 
deaths. The data shows a significant increase in overdose deaths involving the opioid fentanyl, the emergence of 
more powerful fentanyl-related drugs like carfentanil, and indications that cocaine was used with fentanyl and 
other opiates. The data also shows some promising progress – the fewest unintentional overdose deaths involving 
prescription opioids since 2009 (excluding deaths involving fentanyl and related drugs).

Illegally produced fentanyl can be hundreds of times stronger than heroin, and carfentanil and other related drugs can 
be stronger than fentanyl.

In 2016, unintentional drug overdoses caused the deaths of 4,050 Ohio residents, a 32.8 percent increase compared to 
2015 when there were 3,050 overdose deaths.

Fentanyl and related drugs were involved in 58.2 percent (2,357) of all unintentional drug overdose deaths in 2016. By 
comparison, fentanyl was involved in 37.9 percent (1,155) in 2015, 19.9 percent (503) in 2014, 4.0 percent (84) in 2013, and 
3.9 percent (75) in 2012 (see Figures 1 and 2). With the emergence of carfentanil in 2016, the fentanyl-related drug was 
involved in 340 overdose deaths, most of them during the second half of the year. For males and females respectively, 
the largest number of fentanyl and related drug overdose deaths were among the 25-34 age group. (see Figure 3). The 
increase in fentanyl and carfentanil overdose deaths in 2016 corresponded with an increase in drug seizure reports by law 
enforcement (see Figure 4).

The number of cocaine-related overdose deaths rose significantly from 685 in 2015 to 1,109 in 2016 — a 61.9 percent 
increase (see Table 1). Of cocaine-related overdose deaths in 2016, 80.2 percent also involved an opiate, and 55.8 
percent involved fentanyl and related opiates in particular.  

The number of overdose deaths involving heroin remained relatively flat with 1,444 overdose deaths in 2016 
compared to 1,424 in 2015 (see Table 1). 

Figure 1. Number of Fentanyl and Related Drug Deaths and  
Percentage of Unintentional Overdose Deaths, by Year, Ohio, 2012-2016

Source: Ohio Department of Health, Bureau of Vital Statistics; analysis conducted by ODH Violence and Injury Prevention Program.
Includes Ohio residents who died due to unintentional drug poisoning (underlying cause of death ICD-10 codes X40-X44).
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Source: Ohio Department of Health, Bureau of Vital Statistics; analysis conducted by ODH Violence and Injury Prevention Program.
Includes Ohio residents who died due to unintentional drug poisoning (underlying cause of death ICD-10 codes X40-X44).
* Excludes deaths involving fentanyl and related drugs.
** No specific drug was identified. 

Figure 2. Percentage of Unintentional Drug Overdose Deaths
Involving Selected Drugs, by Year, 2010-2016
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Unintentional Overdose Deaths Involving Prescription Opioids 
Continued to Decline

Combating prescription opioid abuse is important because prescription opioids are involved in a significant number 
of overdose deaths in Ohio, and abuse of them is a key risk factor for heroin and fentanyl use, according to the Centers 
for Disease Control and Prevention (CDC). Of all unintentional overdose deaths in Ohio in 2016, 834 (20.6 percent) had 
an opioid prescription in the previous 30 days.

Still, of all unintentional drug overdose deaths, the percentage of prescription opioid-related deaths in Ohio declined 
for a fifth straight year in 2016 (excluding deaths involving fentanyl and related drugs), and the number of these 
deaths declined 15.4 percent from 667 in 2015 to 564 in 2016 — the fewest since 2009 (see Figure 2 and Table 1).

This decline corresponded with Ohio’s efforts to reduce the prescription opioid supply available for diversion and 
abuse through law enforcement efforts, working with medical professionals to establish opioid prescribing guidelines, 
and empowering prescribers and pharmacists to prevent opioid abuse using Ohio’s prescription drug monitoring 
program, the Ohio Automated Rx Reporting System (OARRS). Doctors and other prescribers are required to check 
OARRS before prescribing an opioid or benzodiazepine to see what controlled substance medications a patient might 
already be taking. A May 2016 fact sheet from the American Medical Association showed that Ohio led the nation in 
prescription drug monitoring in 2016 when OARRS received more than 24 million queries from Ohio prescribers — far 
more than any other state. The number of OARRS queries in Ohio increased from 1.8 million in 2011 to 24.1 million in 
2016 (see Figure 5). 

Opioid prescribing in Ohio declined for a fourth consecutive year in 2016, according to the State of Ohio Board of 
Pharmacy (see Figure 6). Between 2012 and 2016, the total number of opioids dispensed to Ohio patients decreased 
by 162 million doses or 20.4 percent.

Figure 4. Number of Fentanyl-Related Deaths and  
Reported Drug Seizures, Ohio, 2014-2016

Source: National Forensic Laboratory Information System provided by the State of Ohio Board of Pharmacy (data accessed 8-22-2017) and Ohio Department of Health, Bureau of Vital Statistics; 
analysis conducted by ODH Violence and Injury Prevention Program.
Includes Ohio residents who died due to unintentional drug poisoning (underlying cause of death ICD-10 codes X40-X44).
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Figure 6. Opioid Solid Doses Dispensed to Ohio Patients, by Year, 2011-2016

Source: State of Ohio Board of Pharmacy, Ohio Automated Rx Reporting System.
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Figure 5. Prescriber OARRS Queries, Ohio, 2011-2016

Source: State of Ohio Board of Pharmacy, Ohio Automated Rx Reporting System.
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Figure 7. Number of Unintentional Drug Overdose Deaths
Involving Selected Drugs, by Year, Ohio, 2000-2016

Source: Ohio Department of Health, Bureau of Vital Statistics; analysis conducted by ODH Violence and Injury Prevention Program.
Multiple drugs are usually involved in overdose deaths. Individual deaths may be reported in more than one category.
Includes Ohio residents who died due to unintentional drug poisoning (underlying cause of death ICD-10 codes X40-X44).
* Excludes deaths involving fentanyl and related drugs.
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Figure 8. Number of Deaths and Annual Age-Adjusted Death Rate* per 100,000 Population 
from Unintentional Drug Overdose by Year, Ohio Residents, 2000-2016
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Table 1. Number of Unintentional Drug Overdose Deaths Involving Specific Drug(s),
As Mentioned on Death Certificate, by Year, 2004-2016 1-3

Drug Category 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
% of 2016 
deaths

All opioids* 429 489 551 631 733 783 980 1,163 1,272 1,539 2,020 2,590 3,495 86.3%

Fentanyl & related drugs 75^ 65^ 72^ 77^ 73^ 75 84 503 1,155 2,357 58.1%

Heroin 124 131 117 146 233 283 338 431 680 983 1,196 1,424 1,444 35.7%

Cocaine 221 223 317 287 252 220 213 309 326 405 517 685 1,109 27.4%

Prescription opioids** 319 388 462 435^ 480^ 482^ 622^ 724^ 628 644 672 667 564 13.9%

Benzodiazepines 69 90 121 133 154 211 300 376 311 328 420 504 553 13.7%

Alcohol*** 38 58 89 135 181 173 195 226 282 304 383 380 539 13.3%

Psychostimulants****
(e.g., Methamphetamines)

6 9 4 7 7 9 10 28 30 49 59 96 233 5.8%

Hallucinogens 8 8 10 13 14 9 26 31 31 43 49 61 100 2.5%

Methadone 116 144 161 176 168 169 155 156 123 112 103 108 94 2.3%

Barbiturates 3 5 3 7 3 5 13 11 6 10 6 19 14 0.3%

Other/unspecified  
drugs only*****

256 289 378 453 475 396 343 373 389 319 274 194 182 4.5%

Multiple Drug  
Involvement

888 980 1,016 1,014 1,321 1,747 2,451 60.5%

Total unintentional 
poisoning deaths

904 1,020 1,261 1,351 1,473 1,423 1,544 1,772 1,914 2,110 2,531 3,050 4,050

Age-adjusted annual 
death rate per 100,000

7.9 8.9 11.0 11.8 12.9 12.7 13.7 15.4 17.0 18.7 22.7 27.7 36.8

Source: Ohio Department of Health, Bureau of Vital Statistics; analysis conducted by ODH Violence and Injury Prevention Program.
Includes Ohio residents who died due to unintentional drug poisoning (underlying cause of death ICD-10 codes X40-X44).
1. Total includes out of state deaths of Ohio residents for all years.
2. Individual drugs do not add up to totals as more than one drug may be listed on the death certificate for one death.
3. Data completeness varies from year to year for residents who died out of state; approximately 2 percent of the fatal overdoses on average each year.
^ Data restated to incorporate coroner supplemental records not previously reflected in ODH Public Health Data Warehouse data for indicated years.
* Includes prescription opioids, fentanyl and heroin.
** Excludes deaths involving fentanyl and related drugs; fentanyl was not captured in the data prior to 2007.
*** Alcohol was present along with other drugs; alcohol is considered a non-drug poisoning in ICD 10 coded mortality data and is not included in total unintentional drug overdose deaths.
**** Includes methamphetamines and other psychostimulants with potential for abuse (ICD-10 code T43.6).
***** Includes only those instances where no other drug than T50.9 (other/unspecified) is included as contributing to death.
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Figure 9. Average Age-Adjusted Unintentional Drug Overdose Death Rate
Per 100,000 Population, by County, 2011-20161,2

1 Sources: Ohio Department of Health, Bureau of Vital Statistics; analysis conducted  
by ODH Violence and Injury Prevention Program; U.S. Census Bureau (Vintage 2016 population estimates). 
2 Includes Ohio residents who died due to unintentional drug poisoning (underlying cause of death ICD-10 
codes X40-X44).
Rate suppressed if < 10 total deaths for 2011-2016.
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Washington
18.4

Fulton
17.4

Lucas
24.1 Ottawa

14.7
Sandusky

20.3

Seneca
15.0

Wyandot 
6.9

Athens
18.4

Meigs
22.0

Gallia
25.0

Lawrence
26.9

Huron
22.6

Noble

Muskingum
8.9

Columbiana
25.3

Mahoning
25.1

Monroe

Belmont
19.8

Harrison
17.8

Tuscarawas
11.3

Stark
16.0

Erie
27.9

Lorain
26.2

Cuyahoga
23.4

Geauga
18.1

Portage
17.1

Ashland
5.8

Richland
26.7

Holmes

Wayne
15.0

Medina
13.8

Crawford
17.8

Ashtabula
26.6

Carroll
12.0

Coshocton
10.1

Summit
25.5

Lake
25.6

Trumbull
34.2

Guernsey
20.4

Jefferson
29.7

NUMBER OF DRUG OVERDOSE DEATHS BY COUNTY — The number of drug overdose deaths by county are available in the  
Ohio Public Health Data Warehouse on the Ohio Department of Health’s website (www.odh.ohio.gov). Once in the Warehouse:

• Select “Mortality”
• Select “Reports”
• Select “Unintentional Drug Overdose Data”
• Select “Unintentional Drug Overdose Resident Deaths per 100,000 Population by County” and “Run” 

http://publicapps.odh.ohio.gov/EDW/DataCatalog
www.odh.ohio.gov
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Table 2. Number of Unintentional Drug Overdose Deaths and Average Crude and 
Age-Adjusted Annual Death Rates Per 100,000 Population, by County, 2004-2016 1,2,3

County 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
2011-
2016 
Total

Crude 
Rate

Age 
Adjusted 

Rate

MONTGOMERY 127 116 125 130 145 121 113 119 150 199 251 239 320 1,278 40.0 42.5

BROWN 8 5 5 10 12 13 17 11 14 17 17 23 18 100 37.7 41.0

BUTLER 21 31 47 45 55 68 59 80 92 120 151 195 211 849 37.9 40.5

CLERMONT 25 22 31 36 38 32 49 49 56 65 80 105 96 451 37.5 39.5

ADAMS 1 6 6 5 6 10 6 6 10 6 10 12 12 56 33.1 37.2

CLARK 25 15 18 20 19 19 19 34 36 28 38 71 73 280 34.2 36.6

TRUMBULL 38 29 30 58 41 43 43 57 34 37 54 89 111 382 31.0 34.2

SCIOTO 14 17 15 19 20 24 22 25 17 18 23 30 35 148 31.8 34.1

CLINTON 12 4 6 8 10 11 3 6 13 16 13 20 12 80 31.8 34.0

ROSS 7 14 11 19 20 24 17 18 12 15 29 38 40 152 32.8 33.4

MARION 5 7 3 8 9 9 8 13 19 18 27 22 24 123 31.2 31.7

FAYETTE 4 3 5 5 2 4 3 5 5 4 12 16 7 49 28.4 31.0

HAMILTON 72 86 98 96 113 101 110 150 159 212 248 335 318 1,422 29.4 30.2

JEFFERSON 9 12 12 9 15 23 13 25 14 17 21 16 14 107 26.3 29.7

PREBLE 1 4 3 7 11 9 7 5 11 6 8 15 21 66 26.4 28.9

JACKSON 4 4 14 7 8 5 7 8 9 12 8 9 7 53 26.9 28.3

PIKE 0 3 2 6 4 9 4 13 3 6 5 11 7 45 26.5 28.3

ERIE 2 3 4 5 6 6 18 12 12 16 17 23 37 117 25.7 27.9

LAWRENCE 7 5 7 8 13 11 9 17 10 9 8 23 27 94 25.4 26.9

RICHLAND 8 13 16 10 12 18 14 15 11 22 31 36 68 183 25.0 26.7

ASHTABULA 8 6 5 7 10 11 18 18 26 15 27 21 39 146 24.5 26.6

LORAIN 12 13 18 16 18 25 21 25 70 69 71 63 146 444 24.4 26.2

LAKE 13 18 29 26 15 20 39 42 48 43 53 50 94 330 24.0 25.6

SUMMIT 60 50 53 66 46 54 66 56 91 76 118 173 298 812 25.0 25.5

COLUMBIANA 4 1 7 7 8 9 8 18 17 27 19 30 39 150 23.7 25.3

MAHONING 16 29 25 25 42 38 48 47 48 41 48 60 83 327 23.3 25.1

GALLIA 3 4 6 2 4 5 3 6 3 7 6 9 11 42 23.0 25.0

DARKE 6 4 1 7 9 3 5 5 9 9 11 13 19 66 21.0 24.9

LUCAS 21 49 44 75 73 49 54 57 88 72 115 118 157 607 23.2 24.1

CUYAHOGA 114 115 168 134 144 144 159 212 230 255 255 275 547 1,774 23.5 23.4

OHIO TOTAL 904 1,020 1,261 1,351 1,473 1,423 1,544 1,772 1,914 2,110 2,531 3,050 4,050 15,427 22.2 23.1
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HURON 1 5 5 6 5 8 4 8 8 14 17 10 16 73 20.7 22.6

MEIGS 0 2 5 3 1 2 3 5 2 4 4 3 9 27 19.2 22.0

GREENE 16 19 21 16 31 21 27 23 23 21 40 43 44 194 19.7 21.3

MIAMI 8 11 8 10 20 15 14 12 16 12 19 17 39 115 18.5 20.5

GUERNSEY 2 2 0 3 2 4 12 3 3 7 9 9 13 44 18.5 20.4

SANDUSKY 5 1 7 8 9 2 4 11 4 5 13 12 22 67 18.6 20.3

CHAMPAIGN 2 0 4 1 4 1 7 6 6 4 11 6 10 43 18.2 20.0

HIGHLAND 2 6 4 4 4 5 6 7 3 8 12 9 6 45 17.4 20.0

SHELBY 4 2 3 7 12 8 5 8 5 9 7 8 15 52 17.7 20.0

BELMONT 7 6 5 3 8 8 5 5 10 8 14 18 20 75 18.0 19.8

HARDIN 4 2 10 6 6 3 6 6 1 10 1 8 7 33 17.4 19.8

VINTON 2 4 3 4 2 2 1 1 5 2 3 1 2 14 17.7 19.7

ATHENS 3 7 9 13 8 10 6 12 10 8 8 8 6 52 13.3 18.4

WASHINGTON 1 5 9 4 5 8 4 6 7 7 12 8 20 60 16.3 18.4

FRANKLIN 72 102 154 187 179 139 192 209 191 196 196 279 314 1,385 18.9 18.3

HOCKING 2 1 1 9 8 4 4 7 4 8 4 3 5 31 17.9 18.3

GEAUGA 3 3 5 2 5 2 7 11 8 11 11 15 24 80 14.2 18.1

WARREN 11 21 17 17 33 34 25 26 32 27 40 42 58 225 17.0 18.0

PICKAWAY 3 3 5 5 5 9 9 14 12 10 8 10 6 60 17.6 17.9

CRAWFORD 4 10 9 12 10 7 7 5 5 2 9 10 8 39 15.3 17.8

HARRISON 2 0 0 1 0 1 1 4 0 3 2 4 1 14 15.0 17.8

FULTON 1 1 1 2 1 2 6 5 9 3 5 6 10 38 14.9 17.4

ALLEN 5 4 6 6 9 5 5 9 14 15 12 18 31 99 15.7 17.3

PORTAGE 9 7 12 8 5 16 14 6 16 22 30 36 46 156 16.1 17.1

MADISON 0 1 2 5 4 5 10 3 7 7 7 7 15 46 17.6 16.7

MORROW 1 3 5 2 2 5 8 5 2 9 6 3 6 31 14.8 16.5

MORGAN 0 1 1 1 0 3 1 1 0 4 4 0 4 13 14.5 16.4

VAN WERT 0 1 4 1 4 1 3 6 1 4 4 1 8 24 14.0 16.3

LOGAN 5 3 6 6 5 5 6 0 5 9 4 8 14 40 14.7 16.2

DEFIANCE 1 2 1 5 1 2 3 5 3 5 7 7 6 33 14.3 16.0

STARK 15 16 25 25 30 21 39 40 35 42 59 59 97 332 14.8 16.0

KNOX 4 3 4 5 7 10 7 9 7 12 8 7 8 51 13.9 15.8

SENECA 1 3 3 2 1 7 0 8 6 7 11 9 5 46 13.7 15.0

WAYNE 3 6 7 0 11 7 6 13 7 4 13 24 36 97 14.0 15.0

OTTAWA 0 2 2 5 2 6 2 4 3 4 3 5 14 33 13.4 14.7

PERRY 2 2 2 4 3 2 4 4 7 0 4 7 6 28 13.0 14.5

HANCOCK 4 3 1 2 4 8 7 10 5 4 11 13 19 62 13.7 14.0

County 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
2011-
2016 
Total

Crude 
Rate

Age 
Adjusted 

Rate

Table 2. Number of Unintentional Drug Overdose Deaths and Average Crude and 
Age-Adjusted Annual Death Rates Per 100,000 Population, by County, 2004-2016 1,2,3
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MEDINA 3 8 7 8 9 13 7 13 17 14 17 27 41 129 12.3 13.8

LICKING 13 10 13 15 27 20 24 22 13 23 23 29 18 128 12.6 13.0

CARROLL 1 2 2 1 3 2 3 0 4 2 3 5 3 17 10.0 12.0

FAIRFIELD 12 8 7 13 7 17 15 12 19 17 15 16 23 102 11.4 11.9

TUSCARAWAS 0 3 8 1 3 4 7 13 8 11 6 8 14 60 10.8 11.3

WOOD 3 4 10 5 9 14 9 7 10 4 16 22 21 80 10.3 11.1

MERCER 1 1 2 3 1 2 2 4 1 5 5 3 5 23 9.4 10.2

COSHOCTON 2 5 2 2 4 1 2 4 3 4 2 3 4 20 9.1 10.1

HENRY 2 3 1 0 0 0 1 0 2 1 2 6 5 16 9.5 10.0

AUGLAIZE 0 2 1 2 3 3 3 3 5 3 2 9 4 26 9.4 9.6

WILLIAMS 0 1 1 1 2 2 3 1 1 5 2 1 9 19 8.5 9.2

MUSKINGUM 6 1 6 4 5 4 5 2 7 10 5 13 7 44 8.5 8.9

UNION 3 4 5 1 6 4 10 3 3 3 6 5 7 27 8.4 8.2

PUTNAM 0 0 1 1 2 2 1 0 1 2 3 4 4 14 6.8 7.3

DELAWARE 3 5 7 13 11 12 12 10 16 15 12 12 11 76 6.8 7.2

WYANDOT 0 0 1 1 1 1 2 2 1 1 0 2 4 10 7.4 6.9

ASHLAND 2 3 4 1 1 1 2 4 0 1 3 6 3 17 5.3 5.8

HOLMES 1 0 0 1 0 0 1 1 0 1 0 0 4 6 * *

MONROE 0 0 1 0 0 2 0 0 1 0 4 1 1 7  * *

NOBLE 0 0 1 2 2 1 1 0 0 1 0 5 1 7  * *

PAULDING 0 2 1 0 3 2 2 0 2 0 3 0 0 5 * *

1 Table includes Ohio residents who died due to unintentional drug poisoning (underlying cause of death ICD-10 codes X40-X44). 
2 Sources: Ohio Department of Health, Bureau of Vital Statistics; analysis conducted by ODH Violence and Injury Prevention Program; U.S. Census Bureau 
(Vintage 2016 population estimates). 
3 County is based on county of residence; beginning in 2015 the residence county value was derived from the geocoded county value based on the decedent’s residence  
street address when the geocode was considered of high quality.

*Rate suppressed when fewer than 10 total deaths for 2011-2016.

Additional data, resources and background information are available at: 

http://www.odh.ohio.gov/health/vipp/drug/dpoison.aspx

County 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
2011-
2016 
Total

Crude 
Rate

Age 
Adjusted 

Rate

Table 2. Number of Unintentional Drug Overdose Deaths and Average Crude and 
Age-Adjusted Annual Death Rates Per 100,000 Population, by County, 2004-2016 1,2,3

http://www.odh.ohio.gov/health/vipp/drug/dpoison.aspx
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By Leighton Ku, Brian K. Bruen, Erika Steinmetz, and Tyler Bysshe

Medicaid Tobacco Cessation: Big
Gaps Remain In Efforts To Get
Smokers To Quit

ABSTRACT Medicaid enrollees are about twice as likely as the general US
population to smoke tobacco: 32 percent of people in the program
identify themselves as smokers. This article provides the first data about
the effectiveness of state Medicaid programs in promoting smoking
cessation. Our analysis of Medicaid enrollees’ use of cessation
medications found that about 10 percent of current smokers received
cessation medications in 2013. Every state Medicaid program covers
cessation benefits, but the use of these medications varies widely, with
the rate in Minnesota being thirty times higher than that in Texas. Most
states could increase their efforts to help smokers quit, working with
public health agencies, managed care plans, and others. In 2013 Medicaid
spent $103 million on cessation medications—less than 0.25 percent of
the estimated cost to Medicaid of smoking-related diseases. Additionally,
states that have not expanded Medicaid eligibility in the wake of the
Affordable Care Act have higher smoking prevalence and lower utilization
rates of cessation medication, compared to expansion states. Given these
factors, nonexpansion states will have a greater public health burden
related to smoking. Medicaid and public health agencies should work
together to make smoking cessation a priority for Medicaid beneficiaries.

S
moking is the leading cause of pre-
ventable disease in theUnited States1

and places a particularly heavy bur-
denonMedicaid, thenation’s largest
health insurance program.Medicaid

enrollees are about twice as likely to be current
smokers (32 percent) as the general US popula-
tion (17 percent), based on our analyses of 2014
data from the National Health Interview Survey.
A recent surgeon general’s report estimated that
15 percent of all Medicaid expenditures are at-
tributable to smoking—an amount equal to
about $40 billion in 2010.1 Given projected pro-
gram growth,2,3 the cost of smoking-related dis-
eases in Medicaid alone could rise to more than
$75 billion by 2016 (authors’ estimate).
Tobacco is addictive. Stopping smoking is dif-

ficult, and attempts to quit are often short-lived.

Nonetheless, efforts to quit are an effective way
to reduce the health consequences and medical
costs of smoking, and even temporary breaks
from smoking can be helpful.4–6 Increasing to-
bacco cessation efforts among Medicaid enroll-
ees is a key public health objective. For example,
the objectives of Healthy People 2020 include
reducing smoking among adults, increasing
smoking cessation efforts, and expanding Med-
icaid coverage of evidence-based cessation ef-
forts.7 The Department of Health and Human
Services’ strategic action plan to control tobacco
use has similar goals.8

Strengthening Medicaid’s commitment to to-
bacco cessation could reduce morbidity, mortal-
ity, and Medicaid costs.1,9 One study estimated
that $1 invested in tobacco cessation lowered
Medicaid expenditures by about $3 because of
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a rapid reduction in hospitalizations for cardio-
vascular disease.10 Other research has examined
how improved cessation could yield savings for
states.11

Each state administers its own Medicaid pro-
gram, establishingmost policies andoperational
practices within a federal regulatory framework.
States historically had great flexibility in estab-
lishing Medicaid policies, such as whether to
cover smokingcessationmedicationsorcounsel-
ing and whether to charge copayments. The Af-
fordable Care Act (ACA) required that all state
Medicaid programs cover at least some tobacco
cessation medications for all enrollees and offer
comprehensive tobacco cessation benefits with-
out cost sharing for pregnant women and for
populationsmadenewly eligible underMedicaid
expansion. However, states retain flexibility in
many areas, as discussed below.12

The Centers for Disease Control and Preven-
tion (CDC) and others have monitored state
Medicaid benefit policies, determining which
medications approved by the Food and Drug Ad-
ministration (FDA)andwhat typesof counseling
are covered.13,14 As of 2014, all states covered at
least some tobacco cessation medications, but
many had restrictions such as prior authoriza-
tion (thirty-six states) or copayments (thirty-six
states) that could reduce use of the medications.
Although all states must cover tobacco cessa-

tion counseling forpregnantwomen, limitations
exist for other populations: Nine states do not
cover counseling for nonpregnant Medicaid en-
rollees, and many states cover some forms of
counseling but not others. Policies can even vary
within a state, sincemany enrollees are served by
managed care plans that might differ in the ben-
efits they cover.
Most smokers want to quit.15 However, this

article shows that many Medicaid enrollees
who smoke do not get help in quitting, even
though the programprovides smoking cessation
benefits. Barriers such as cost sharing and prior
authorization requirements, aswell as enrollees’
lack of knowledge or encouragement, limit ac-
cess and utilization. For example, previous re-
search found that a majority of smokers and
many health care providers did not realize that
Medicaid covered tobacco cessation services.16,17

More recently, fewer than half of the smokers in
Medicaidmanaged care plans reported that their
physicians offered assistance such as medica-
tions or counseling patients to quit.18 To address
these gaps, some states have initiated education
and outreach programs to promote smoking ces-
sation among Medicaid enrollees—but most
states have not.
This article provides the first report on state

Medicaid programs’ success in smoking cessa-

tion, based on the use of cessation pharmaco-
therapy in theperiod2010–13. Suchuse is amore
direct measure of tobacco cessation efforts than
benefit coverage policies. Medication and coun-
seling are both important. However, previous
research has found that medications are the pri-
mary form of therapy used in Medicaid: Coun-
seling is used much less often and typically in
conjunction with medication.10,19 Previous Med-
icaid research has focused on medication claims
as the primary measure of the use of cessation
benefits.20

Brief counseling may be provided by physi-
cians or others as part of general office visits,
but such counseling is typically not reported in
claims data. Some counseling may also be pro-
vided through quit lines or text messaging pro-
grams, but that is not reported in claims data,
either. Quit lines are toll-free telephone lines
through which counseling and, in some cases,
medications are available to help people stop
smoking. Some of the medications provided
are not covered by Medicaid.
The estimates reported here were based on

data about the level of use and cost of prescrip-
tions (either fills or refills, but not including
unfilledprescriptions) paid forby stateMedicaid
programs.We focused on FDA-approved tobacco
cessation medications: nicotine replacement
therapies such as gum, patch, inhaler, spray,
or lozenge; bupropion (which has generic and
brand-name versions, including Zyban); and
varenicline (brand-name Chantix). All of these
medications seek to reduce the cravings associ-
atedwithnicotinewithdrawal tomake it easier to
stop smoking. Nicotine replacement therapies
use lower levels of nicotine to gradually wean
smokers from tobacco. Bupropion and vareni-
cline ease tobacco withdrawal through other
neurological mechanisms.21

Study Data And Methods
DataWe accessedMedicaid drug utilization files
from CMS.22,23 State Medicaid agencies submit
these data to CMS quarterly to determine the
level of Medicaid drug rebates. Virtually all out-
patient drugs paid for by Medicaid earn the pro-
gram rebates from the drugs’ manufacturers,
and the rebates totaled over $16 billion in 2013
alone.24 The files show each state Medicaid pro-
gram’s aggregate volume and payment levels for
prescriptions, listed by National Drug Code—
which gives access to detailed information such
as the drug’s name, manufacturer, dosage level,
and formulation. The drugs include over-the-
countermedications, such as nicotine gum, paid
for byMedicaid after the patient receives a physi-
cian’s prescription.
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Because of changing drug and rebate policies,
we focused on the period 2010–13. Before Au-
gust 2010 drug rebates were available only for
fee-for-service claims paid directly by aMedicaid
agency. But beginning in that month the ACA
required rebates for drugs provided byMedicaid
managed care organizations, so reporting be-
came more complete.25 Medicaid agencies were
required to report the volume of medications
purchased on a fee-for-service basis. Although
Medicaid managed care organizations were
not required to report drugpurchases to the state
before2010, somestates “carvedout”drugs from
managed care and paid for them on that basis.
The application of rebates to managed care

later widened the scope of drug rebates and re-
quired managed care organizations to report
drugdata. An early audit found that by 2011most
states were collecting the required rebate and
utilization data and taking steps to verify the
data. According to that audit, with support from
CMS almost all states were on track to collect the
data by 2012.26

We selected utilization data for all FDA-
approved tobacco cessation medications (nico-
tine replacement therapies, bupropion, and var-
enicline). The main unit of analysis for tobacco
cessation utilization was a prescription fill or
refill, both of which in Medicaid are generally
for one month or thirty days. (Below we refer
prescription fills or refills as prescriptions.)
AnalysesWe restricted our analyses of bupro-

pion usage to the 150 mg twelve-hour formula-
tion, which is the formusually recommended for
smoking cessation.27,28 Bupropion is an anti-
depressant that is also prescribed for mental
health conditions. Prescriptions written by doc-
tors do not report the diagnoses associated with
the medications, which makes it impossible to
accurately determine if bupropion was pre-
scribed for smoking or depression. A further
complication is that smoking is linked to depres-
sion: Depression increases smoking, and vice
versa.29,30 In many cases, bupropion may be pre-
scribed for both problems. Using only prescrip-
tions for the 150 mg twelve-hour formulation
yields more conservative estimates of the use
of this medication for smoking cessation. It is
plausible, however, that this formulation is
sometimes prescribed for mental health condi-
tions and that other formulations are sometimes
prescribed for smoking cessation.
Under ideal circumstances, the appropriate

denominator for data about smoking cessation
wouldbe the annualnumberof smokers enrolled
in Medicaid in each state. Unfortunately, such
data are not directly available. Medicaid enroll-
ment data do not include smoking status. The
National Health Interview Survey collects data

about the smoking status of Medicaid enrollees,
but the CDC does not offer public access to state
identifiers or permit state-level reporting. The
Tobacco Use Supplement to the Census Bureau’s
Current PopulationSurvey contains information
on smoking status but is not available annually
(it was last conducted in 2011–12), and state
sample sizes are limited.
Instead, we estimated smoking status using

the CDC’s Behavioral Risk Factor Surveillance
System (BRFSS) for the period 2010–13. The sys-
tem reports the percentage of low-income (earn-
ing under $20,000 annually) insured adults who
were smokers in each state.31 Medicaid status is
not available for all states in the BRFSS.We used
low-income insured adults as a proxy since the
great majority of low-income insured adults are
Medicaid enrollees. BRFSS data are collected
annually from a very large sample designed to
represent states and are the most widely used
data about state-level smoking prevalence.32,33

Annual reporting allowed us to account for
changes in smoking prevalence and insurance
coverage over time. Our analysis of 2013 Nation-
al Health Interview Survey data found that low-
income privately insured adults were less likely
to smoke than low-income adults enrolled in
Medicaid. Thus, our estimates—which include
both low-income adults with private insurance
and those with Medicaid—are conservative and
may slightly underestimate Medicaid smoking
prevalence.
To estimate the number of adult Medicaid en-

rollees who smoked in the period 2010–13, we
multiplied the percentage of low-income insured
smokers in each state by the number of adult
Medicaid enrollees (including nonelderly adult
and elderly or disabled enrollees) in December
each year.34,35

To help put these estimates in perspective, we
then translated them into estimates of the per-
centage of adultMedicaid smokers who received
tobacco cessation prescriptions in each state in
each year. The drug utilization data did not di-
rectly reveal how many people received these

The promotion of
tobacco cessation
should be an
important Medicaid
policy objective.

Health Promotion
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prescriptions each year, so we generated a rough
estimate based on typical usage. A CDC analysis
of Medicaid claims data for 1999–2008 found
that one to two prescriptions per year was
most common (Ann Malarcher and Paul
Mowery, CDC, personal communication, Janu-
ary 25, 2015). Our analyses of 2010 Medicaid
claims data from Mississippi and Oregon indi-
cated that two to three prescriptions per year
were typical.
In this study we assumed that a typical Medic-

aid smoker received two prescriptions per year.
This is a rough estimate: If the actual level was
closer to 1.5 prescriptions per year, then about
one-third more of the smokers got medications,
while if the level was closer to 2.5 per year, then
one-fifth fewer of the smokers did.

Limitations Our study had several limita-
tions. First, reporting of drug utilization may
be subject to error, although the linkage of the
data to a multibillion-dollar rebate system cre-
ates strong incentives for thorough reporting.
An audit indicated modest reporting gaps in
the first year or two of reporting, but these were
being fixed in subsequent years.26 Second, the
data show how many prescriptions were filled,
but not if the medications were taken or who
took them. SomeMedicaid enrolleesmay receive
medications or counseling outside of Medicaid
(for example, through quit lines).
Third, since bupropion may be used for smok-

ing cessation or depression, there is uncertainty
about why it was prescribed. To be conservative,
we included only bupropion in the 150 mg
twelve-hour formulation, as explained above.
In alternative analyses, we eliminated bupro-
pion: This halved the total volume of prescrip-
tions, but most patterns were similar to those in
our main analysis. The differences in utilization
between expansion and nonexpansion states in-
creased when bupropion was excluded.
Fourth, survey data were used to estimate the

percentage of low-income insured enrollees who
smoked in each state, but these data are subject
to reporting and sampling errors about smoking
and insurance status. BRFSS data do not report
Medicaid coverage, although most low-income
insured adults are on Medicaid. Because people
with private insurance are less likely to smoke
than people with Medicaid, we may have under-
estimated the prevalence of smoking among
Medicaid enrollees.
Finally, this study examined the use of tobacco

cessation medications, but it did not shed light
on how many people quit smoking or on the
health consequences. These issues will be exam-
ined in future research.

Study Results
The number of prescriptions for tobacco cessa-
tion medications climbed from 1.5 million in

Exhibit 1

Use Of Medicaid Tobacco Cessation Medications, 2010–13

2010 2011 2012 2013

Annual prescription fills or refills (1,000s)a

Bupropion 752.0 893.1 871.0 833.3
Varenicline 322.4 361.6 310.7 266.6
Nicotine replacement therapies 420.1 537.3 573.0 567.6
Total 1,494.5 1,792.1 1,754.8 1,667.5

Share of fills or refills

Bupropion 50.3% 49.8% 49.6% 50.0%
Varenicline 21.6 20.2 17.7 16.0
Nicotine replacement therapies 28.1 30.0 32.7 34.0

Estimated Medicaid population

Adults (1,000s)b 24,964 26,103 26,880 27,558
Smokersc 32.7% 33.9% 31.6% 30.1%
Adult smokers (1,000s) 8,152 8,850 8,498 8,306

Use of tobacco cessation medications

Prescriptions per smoker per year 0.183 0.203 0.206 0.201
Estimated percent of smokers receiving medicationsd 9.2 10.1 10.3 10.0
Estimated number of smokers receiving treatment (1,000s)d 747 896 877 834

SOURCE Authors’ analysis of data from the sources below. NOTE Amounts may not sum to totals because of rounding. aMedicaid drug
utilization files for 2010–13 (see Note 22). bAdult enrollees, December 2010–13, from Henry J. Kaiser Family Foundation. Monthly
Medicaid enrollment for adults and children (Note 34 in text). cLow-income insured, 2010–13, from Centers for Disease Control and
Prevention. Behavioral Risk Factor Surveillance System (Note 32 in text). dAssuming the average user received two prescriptions
per year.
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2010 to 1.8 million in 2011 and then declined to
1.7 million in 2013 (Exhibit 1). The apparent
increase between 2010 and 2011may be attribut-
able to the gradual inclusion of managed care
prescriptions in the Medicaid drug utilization
files, which began in 2010. In each year of the
study period, about half of all prescriptions were
forbupropion.Varenicline’s sharedeclined from
22 percent in 2010 to 16 percent in 2013, while
nicotine replacement therapies’ share rose from
28 percent to 34 percent.
Assuming an annual average of two prescrip-

tion fills per person, we found that about 10 per-
cent of adultMedicaid smokers received tobacco
cessation medications each year, or around
830,000people in2013. Theprevalenceof smok-
ing appeared to rise in 2011 and then fall in the
following two years. This reduction caused the
estimated number of low-income insured adult
smokers to decline from 8.85 million in 2011 to
8.3 million in 2013.
Average utilization rates of tobacco cessation

medications were 0.18 prescriptions per Medic-
aid smoker in 2010 and 0.20 prescriptions in the
period 2011–13. The slight increase between
2010 and 2011 may be an artifact of expanded
reporting by managed care plans. From 2011 to
2013 the utilization rate per smokerwas relative-
ly steady. However, the number of prescriptions
declined slightly as a result of reductions in the
prevalence of smoking.
Medicaid programs spent $103million in 2013

for tobacco cessation medications (nominal
costs, not adjusted for inflation), before drug
rebates were applied (Exhibit 2). Rebate levels
are not public, but an overall discount of 10–
15percent seemsplausible.Onaperprescription
basis, varenicline was more expensive than bu-
propion or nicotine replacement therapies.
However, evidence suggests that varenicline

may be more effective in promoting quitting.6

The average costs of bupropion and nicotine re-
placement therapies declined from2010 to 2013,
while the average cost of varenicline increased.
Southern states tend to have lower rates of

tobacco cessation efforts than Northeastern
states (Exhibit 3). Utilization rates vary greatly
across the states, with more than a thirtyfold
difference between the states with the highest
(Minnesota, at 0.530 prescription per smoker)
and lowest rates (Texas, at 0.014prescriptionper
smoker) (Exhibit 4). The states with utilization
rates above 0.30 were Arizona, Connecticut,
Massachusetts, Minnesota, New Hampshire,
Oregon, Utah, and Wisconsin. The states with
rates below 0.075 were Alabama, Arkansas,
Kansas, Mississippi, Rhode Island, and Texas.
Medicaid expansion decisions affect the num-

ber of adults who could get tobacco cessation
benefits. Twenty-nine states and the District of
Columbia expanded or planned to expand Med-
icaid as of June 2015, while twenty-one states
were not planning to do so.36

Nationwide, 30 percent of Medicaid adults
smoke and have an average utilization rate of
0.20 prescription per smoker per year, so about
10 percent of Medicaid smokers receive cessa-
tion medications. Medicaid expansion states
tend to have lower smoking prevalence and
higher rates of tobacco cessation medication
use (on average, 25 percent of adult enrollees
smoke, the utilization rate is 0.23 prescription
per smoker, and about 12 percent of smokers
receive cessation medications), compared to
nonexpansion states (on average, 32 percent
of adult enrollees smoke, the utilization rate is
0.14 prescription per smoker, and about 7 per-
cent of Medicaid smokers receive cessation
therapy).

Exhibit 2

Medicaid Payments For Tobacco Cessation Medications, 2010–13

2010 2011 2012 2013 Average annual change

Payments (millions of nominal dollars)

Bupropion $ 38.4 $ 37.7 $ 29.3 $ 23.3 −15.3%
Varenicline 39.8 51.8 50.6 50.6 8.3
Nicotine replacement therapies 26.8 32.7 31.9 29.0 2.7
Total 105.1 122.3 111.9 103.0 −0.7
Average cost per prescription (nominal dollars)

Bupropion $ 51.11 $ 42.22 $ 33.66 $ 27.98 −18.2
Varenicline 123.56 143.32 162.96 189.97 15.4
Nicotine replacement therapies 63.88 60.89 55.73 51.16 −7.1
Overall 70.33 68.22 63.76 61.77 −4.2

SOURCE Authors’ analysis of data for 2010–13 from the Medicaid drug utilization files (see Note 22). NOTES The payments are before
rebates from drug manufacturers are applied. Amounts may not sum to totals because of rounding.
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Discussion
Thepromotion of tobacco cessation should be an
importantMedicaid policy objective. About one-
third of adultMedicaid enrollees smoke,making
them a high-risk population.1 As Medicaid ex-
pands, it is serving millions more adults, many
of whom smoke. Thus, Medicaid is in a position
to considerably expand the number of people
who can get help with quitting smoking. None-
theless, this study shows that inmost states only
a small share of smokers access cessation bene-
fits. Given that smoking-related illnesses cost
Medicaid tens of billions of dollars each year,1

it is worrisome that only $103 million was spent
in 2013 on medications to help smokers quit,
which is less than 0.25 percent of the cost of
smoking-related diseases.
Our estimates suggest that roughly one-tenth

of adult smokers in Medicaid received tobacco
cessation medications in 2013. However, states’
utilization rates differed markedly, with the rate
inMinnesotamore than thirty times higher than
that in Texas.
We are conducting research to understand rea-

sons for the differences across states. Sociocul-
tural factors,Medicaid andpublic health policies

and practices, and other policies and laws (such
as imposing cigarette taxes and creating smoke-
free areas) probably play a role. In some states
whereutilization rates of tobacco cessationmed-
ications are high—such asMassachusetts37,38 and
Wisconsin20—public health and Medicaid offi-
cials collaborated to develop education cam-
paigns promoting smoking cessation among
Medicaid enrollees. Other states, such as Ari-
zona or New Hampshire, have reduced barriers
that might discourage smoking cessation by not
requiring prior authorization for Medicaid to-
bacco cessation medications.
JessicaGreene and coauthors found that states

without copayments for medications or counsel-
ing had better rates of Medicaid enrollees who
quit smoking, compared to states that charged
copayments.39 Another study found that co-
payments diminished the likelihood that post-
partum women would fill their prescriptions.40

Medicaid expansion states usually have lower
smoking prevalence and greater use of tobacco
cessation, compared to nonexpansion states.We
do not believe that differences in smoking or
tobacco cessation rates are caused by states’ de-
cisions about expanding Medicaid. These pat-

Exhibit 3

Utilization Rates Of Medicaid-Reimbursed Tobacco Cessation Prescriptions In 2013, By State

SOURCE George Washington University analyses of data for 2010–13 from the Medicaid drug utilization files (Note 22 in text) and
from the Behavioral Risk Factor Surveillance System (Note 31 in text). NOTES Low rates are fewer than 0.13 tobacco cessation pre-
scription per year per smoker enrolled in Medicaid. Medium rates are 0.13–0.22 prescription per year per smoker. High rates are more
than 0.22 prescription per year per smoker.
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terns began long before those decisions were
made, and there are examples of high and low
smoking prevalence and cessation among both
expanding and nonexpanding states.
Nonetheless, the differences have serious pub-

lic health consequences. By covering more peo-
ple, expansion states make tobacco cessation
more broadly available, expanding its potential
public health impact. Nonexpansion states cover
fewer people and already have higher smoking
prevalence, so they will experience a greater
health burden, compared to expansion states.
Medication for tobacco cessation is seriously

underused inmost stateMedicaid programs. It is
not known what the highest attainable utiliza-
tion rate of medication is. However, the enor-
mous discrepancies across states demonstrate
that most states could do much more to achieve
higher rates. Medicaid agencies, working with
public health agencies, can make it a priority
to increase tobacco cessation for Medicaid en-
rollees.41

Most smokers want to quit but need help both
to try and to succeed.1 Patients must be engaged
and willing to try to quit. Clinicians, insurers,
and public agencies can help motivate and sup-
port people’s efforts to quit through medication
and counseling. However, they need to under-
stand patients’ needs and realize that not every-
one can quit and that some people may need to
makemanyattempts toquit. Thegains fromeven
modest reductions in smoking or frommoderate
periods of abstinence can be substantial. Thus,
increased tobacco cessation efforts could lead
to substantial reductions in the prevalence of
smoking, which could in turn reap substantial
health benefits.42

Medicaid pays for medications and counsel-
ing, but more can be done. Medicaid policies
such as cost sharing or prior authorization that
limit access to these benefits should be re-
viewed.43 States can work with managed care
plans to strengthen education of both patients
and clinicians and monitoring of smoking and
tobacco cessation.44 Tobacco cessation is one of
CMS’s recommended core adult Medicaid quali-
ty measures, but performance measures for it
should be used more consistently.18

Conclusion
Medicaid agencies can play a leadership role—
collaborating with public health agencies, man-
aged care plans, and other stakeholders such
as physician groups and health advocacy
organizations—in actively promoting tobacco
cessation for low-income populations covered
by Medicaid. All state health departments oper-
ate smoking quit lines, which are eligible for

Exhibit 4

Percentage And Number Of Medicaid Adult Smokers And Utilization Rates For Tobacco
Cessation Medications In 2013, By State

Adult Medicaid smokersa

Rx per
smokerb

Estimated percent
of smokers
using medicationscPercent No. (1,000s)

Expanded Medicaid eligibility as of June 2015

Arizona 27 172 0.37 19
Arkansas 41 104 0.06 3
California 18 859 0.13 7
Colorado 33 111 0.13 7
Connecticut 31 102 0.30 15
Delaware 34 43 0.08 4
District of Columbia 38 53 0.12 6
Hawaii 24 38 0.17 9
Illinois 26 304 0.21 11
Indiana 38 169 0.23 12
Iowa 34 81 0.18 9
Kentucky 40 161 0.20 10
Maryland 36 182 0.15 8
Massachusetts 30 260 0.35 18
Michigan 38 382 0.22 11
Minnesota 35 167 0.53 27
Montana 34 16 0.22 11
Nevada 28 35 0.19 10
New Hampshire 38 18 0.49 25
New Jersey 28 114 0.22 11
New Mexico 28 54 0.23 12
New York 29 966 0.24 12
North Dakota 33 10 0.11 6
Ohio 41 455 0.28 14
Oregon 37 109 0.39 20
Pennsylvania 39 445 0.28 14
Rhode Island 36 38 0.03 2
Vermont 38 33 0.26 13
Washington 37 171 0.16 8
West Virginia 47 82 0.18 9

Had not expanded Medicaid eligibility as of June 2015

Alabama 37 137 0.07 4
Alaska 42 19 0.17 9
Florida 22 366 0.14 7
Georgia 28 174 0.09 5
Idaho 28 27 0.16 8
Kansas 35 49 0.05 3
Louisiana 27 136 0.11 6
Maine 39 61 0.12 6
Mississippi 36 104 0.06 3
Missouri 40 131 0.29 15
Nebraska 34 28 0.18 9
North Carolina 36 227 0.18 9
Oklahoma 40 104 0.14 7
South Carolina 36 124 0.10 5
South Dakota 38 15 0.09 5
Tennessee 47 306 0.08 4
Texas 21 218 0.01 1
Utah 19 23 0.49 25
Virginia 36 136 0.20 10
Wisconsin 38 180 0.37 19
Wyoming 27 7 0.23 12

SOURCE Authors’ analysis of data from the sources below. aHenry J. Kaiser Family Foundation,
Monthly Medicaid enrollment for adults and children (Note 34 in text); and Centers for Disease
Control and Prevention, Behavioral Risk Factor Surveillance System (Note 31 in text). bMedicaid
drug utilization files for 2010–13 (see Note 22). cAssuming the average user received two
prescriptions per year.
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Medicaid funding under CMS policy.45 Many
states, but not all, have established collaborative
efforts.46 Text messaging, like quit lines, is a
promising approach to patient engagement that
can be supported by Medicaid.47

The fundamental challenges are informing
health care providers and patients about the im-
portance of stopping smoking and engaging
them in cessation efforts, making medications

and counseling available, and developing inno-
vative strategies to help patients change their
behavior. As the US health system seeks to focus
on population health, Medicaid and public
health agencies can make important contribu-
tions to efforts to improve health and lower
health costs by preventing smoking in the first
place and helping those who smoke to quit. ▪

These results were presented at the
AcademyHealth Annual Research
Meeting, Minneapolis, Minnesota,
June 15, 2015. This work was supported
by the National Cancer Institute (Grant
No. 1R15CA176600-01A1).
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Research documents that curbing tobacco sales to adolescents through “under 21” laws represents an effective 
deterrent to smoking in adulthood. Despite the evidence, enacting such laws is complex and challenging, as 
this installment of Law and the Public’s Health discusses. This article was published on January 14, 2016, at www 
.publichealthreports.org.

Sara Rosenbaum, JD 
George Washington University, Milken Institute School of Public Health 

Department of Health Policy and Management, Washington, DC

RAISING THE TOBACCO SALES AGE TO 21: 
SURVEYING THE LEGAL LANDSCAPE

Micah L. Berman, JD

Increasing the minimum tobacco sales age to 21 is 
quickly emerging as a promising approach for reduc-
ing tobacco use among young people.1,2 Since 2013, 
more than 100 U.S. cities and towns have passed laws 
setting 21 as the minimum age for purchasing tobacco 
products (“Tobacco 21” laws).3 As then-Mayor Michael 
Bloomberg explained when he signed New York 
City’s Tobacco 21 law in 2013, these laws are effective 
because they “prevent young people from experiment-
ing with tobacco when they are most likely to become 
addicted.”4 

In 2015, the Institute of Medicine published a report 
concluding that raising the minimum tobacco sales 
age to 21 nationwide would reduce smoking initiation 
by 25% among 15- to 17-year-olds and by 15% among 
18- to 20-year-olds. This reduction in smoking initiation 
would lead to nearly 250,000 fewer premature deaths 
among those born from 2000 to 2019.5 Other models 
have similarly predicted that Tobacco 21 laws would 
significantly increase overall life expectancy while 
simultaneously reducing health-care costs.6,7

Despite the potential public health benefits of 
Tobacco 21 laws, communities must examine several 
legal considerations before adopting such a law. This 
column briefly provides some background on Tobacco 
21 laws before surveying the relevant legal landscape 
and offering some policy recommendations.

PUBLIC HEALTH IMPACT OF  
TOBACCO 21 LAWS

In 2005, the Boston, Massachusetts, suburb of Needham 
became the first community in the United States to 
increase the minimum age for tobacco purchases from 
18 to 21. The results were dramatic. As reported by Kessel 

Schneider and colleagues in 2015, the rate of smoking 
among high school students in Needham decreased by 
nearly 50% from 2006 to 2010 (from 13% to 7%). By 
contrast, in the surrounding communities that did not 
raise the minimum purchase age, tobacco use declined 
by a much smaller percentage (from 15% to 12%).2 

What accounts for these remarkable results? Oppo-
nents of Tobacco 21 laws have argued that most teens 
do not purchase their cigarettes from stores; as such, 
increasing the purchase age would have little effect. 
However, this argument misses a key point: the minority 
of adolescents who do purchase cigarettes from stores 
then serve as the primary source of tobacco for other 
young people.8 Most middle- and high school smok-
ers either get cigarettes from a peer or give someone 
money to purchase cigarettes for them.9 Tobacco 21 
laws put legal purchasers outside the social circle 
of most high school students. The laws also make it 
more difficult for 16- and 17-year-olds to pass as legal 
purchasers and then serve as social suppliers to their 
friends. Kessel Schneider and colleagues suggest that 
these effects likely account for the results seen in 
Needham. They found that the law in Needham both 
reduced underage purchases and disrupted the “social 
availability” of cigarettes to young people who might 
otherwise have experimented with tobacco use.2

Tobacco 21 laws are also important because ado-
lescents are particularly vulnerable to long-term 
neurological harm from nicotine use. As the Surgeon 
General has explained, when a still-developing brain 
is exposed to nicotine, it is reshaped “in a way that 
introduces long-lasting vulnerability of addiction to 
nicotine and other substances of abuse.”10 Conse-
quently, adolescent tobacco use leads to heavier daily 
consumption, stronger nicotine addiction, and more 
difficulty quitting tobacco use later in life.11,12 By con-
trast, if smoking initiation can be delayed beyond the 
adolescent years, it is far less likely to ever occur.13 An 
internal tobacco industry document from the 1980s 
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summarized, “If a man has never smoked by age 18, 
the odds are three-to-one he never will. By age 21, the 
odds are twenty-to-one.”14 

THE LEGAL LANDSCAPE FOR  
TOBACCO 21 LAWS

Although tobacco retail organizations have been vocally 
opposed to Tobacco 21 laws, no lawsuits to date have 
been filed to challenge any such laws. Few, if any, 
federal legal grounds are available upon which the 
tobacco industry or its allies could support a lawsuit. 
The relevant federal statute, the Family Smoking Pre-
vention and Tobacco Control Act, clearly provides that 
state and local governments can regulate tobacco sales, 
including by increasing the minimum age of purchase. 
Thus, although the law prohibits the U.S. Food and 
Drug Administration from setting a national minimum 
sales age higher than 18, it does not limit the ability of 
state and local authorities to raise the minimum age 
in their own jurisdictions.15

Additionally, Tobacco 21 laws do not raise any poten-
tial First Amendment issues, unlike laws restricting 
tobacco advertising or marketing. The First Amend-
ment has become a favored legal tool of the tobacco 
industry, and numerous tobacco-related laws have been 
struck down on First Amendment grounds.16 However, 
because Tobacco 21 laws regulate commercial trans-
actions and not advertising or other communicative 
conduct that could be classified as speech, they are not 
vulnerable to First Amendment challenges.

Several potential legal barriers exist, however, of 
which state-level preemption is probably the most 
important. Preemption is the legal doctrine by which 
“higher” levels of government can block “lower” levels 
of government from enacting more stringent measures 
(i.e., the federal government can preempt state and 
local laws, and state governments can preempt local 
laws).17 Because local jurisdictions derive their powers 
from state law, state governments possess the ability to 
limit the legal authority of local jurisdictions. 

My colleagues and I surveyed the law in all 50 U.S. 
states in the summer of 2014 to determine whether 
each state’s code expressly preempted local Tobacco 21 
ordinances. “Express preemption” refers to an explicit 
statement in state law denying local governments the 
authority to regulate in a particular area. Our survey 
found 19 states in which Tobacco 21 laws appear to 
be expressly preempted by state law. In eight other 
states, local laws more stringent than the state laws are 
expressly permitted (“express non-preemption”). The 
remaining 23 states did not have any statement about 
preemption in their code (Table). 

Table. State law preemption of local Tobacco 21 
ordinances, 2014

State
Express 

preemptiona
Expressly not 
preempteda

No apparent 
preemption

Alabama X
Alaska X
Arizona X
Arkansas X
California X
Colorado X
Connecticut X
Delaware X
Florida X
Georgia X
Hawaiib X
Idaho X
Illinois X
Indiana X
Iowa X
Kansas X
Kentucky X
Louisiana X
Maine X
Maryland X
Massachusetts X
Michigan X
Minnesota X
Mississippi X
Missouri X
Montana X
Nebraska X
Nevada X
New Hampshire X
New Jersey X
New Mexico X
New York X
North Carolina X
North Dakota X
Ohio X
Oklahoma X
Oregon X
Pennsylvania X
Rhode Island X
South Carolina X
South Dakota X
Tennessee X
Texas X
Utah X
Vermont X
Virginia X
Washington X
West Virginia X
Wisconsin X
Wyoming X

a“Express preemption” refers to an explicit statement in the state 
code denying local governments the authority to enact ordinances 
raising the minimum tobacco sales age higher than the age set by 
state law. “Expressly non-preempted” refers to an explicit statement 
in the state code permitting local governments to enact ordinances 
restricting tobacco sales that are more stringent than state law. 
bHawaii is the only state with a statewide Tobacco 21 law. The 
law prohibits tobacco sales, including e-cigarette sales, to anyone 
younger than 21 years of age, and took effect on January 1, 2016.
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These results suggest that state-level preemption 
may pose a barrier to Tobacco 21 policies in numer-
ous states. However, the results should be interpreted 
with caution because state statutes are not always clear 
and may be subject to multiple interpretations. For 
 example, California’s penal code, which prohibits 
tobacco sales to people younger than 18 years of age, 
states that “a city [or] county . . . shall not adopt any 
ordinance or regulation inconsistent with this statute.”18 
Although we identified California as expressly pre-
empted, it is debatable whether or not a higher local 
age limit is in fact inconsistent with a law setting 18 as 
the minimum age for tobacco sales. One could argue 
that Tobacco 21 laws are consistent with the state’s law 
because they further its purpose of reducing tobacco 
use in young people. Additionally, whether or not the 
preemption section of the penal code applies only to 
penal laws is ambiguous. Some case law supports the 
argument that a higher minimum sales age could be 
incorporated into a licensing law that includes only 
civil penalties for violations.19 

Therefore, one should not assume that enactment of 
Tobacco 21 laws is impossible in the 19 states we identi-
fied as expressly preempted. However, public health 
advocates in these states should realize that state-level 
preemption may well pose a barrier, and they should 
consult with attorneys who are knowledgeable about 
their home state’s tobacco laws before launching any 
Tobacco 21 advocacy efforts.

If a state is not listed as expressly preempted, it is far 
more likely that Tobacco 21 ordinances can be enacted 
at the local level. Our survey of state code provisions, 
however, was limited to an analysis of express preemp-
tion provisions and did not consider two other legal 
issues that might come into play. 

First, the doctrine of “implied preemption” provides 
that if a state comprehensively regulates a subject area, 
it may be said to “occupy the field” and leave no room 
for local regulation on the same subject, even without 
an express statement of preemption.20,21 For example, 
a 2013 decision by Maryland’s highest court found 
that a local law setting a minimum package size for 
cigars was preempted because the state legislature had 
“occupie[d] the field of regulating the packaging and 
sale of tobacco products.”22 Second, a number of states 
apply “Dillon’s Rule,” under which local governments 
are limited to those powers expressly provided in state 
law.23 (Most states apply the opposite rule: local govern-
ment can regulate on any subject unless prohibited 
by state law.) In a state such as Vermont that applies 
Dillon’s Rule, local governments may not possess 
the authority to enact Tobacco 21 ordinances. Thus, 
even in a state not identified as expressly preempted, 

consultation with an attorney familiar with state law 
should be a first step in any Tobacco 21 advocacy efforts. 

MOVING FORWARD: ADDRESSING THE 
CHALLENGE OF STATE-LEVEL PREEMPTION

As with most tobacco control efforts, Tobacco 21 advo-
cacy has been bottom-up, prioritizing policy change at 
the local level before building toward statewide laws. 
The reason for this strategy is simple: the tobacco 
industry and its allies tend to have far more sway with 
state legislators than they do with local elected officials. 
As Givel and Glantz summarized, “This insider political 
power [means] that the tobacco lobby prefers to lobby 
at the state level, rather than the local level where it 
loses many political battles. Local venues are often 
better for public health, because it is much harder for 
the tobacco lobby to [mobilize] and defeat a myriad of 
geographically diverse local anti-smoking campaigns.”24

Accordingly, preserving and expanding local 
authority should be an important priority for advo-
cates interested in supporting Tobacco 21 efforts. 
Because the tobacco industry knows that its influence 
is greater at the state level, it has often sought to slip 
preemptive language into state legislation.25 Identify-
ing these efforts and preventing the enactment of new 
preemptive laws should remain a key policy objective. 
In states where local Tobacco 21 efforts are currently 
preempted, advocates should work with state legislators 
to introduce laws to overturn that preemption. Advo-
cates are currently pursuing this strategy in California, 
where the California Medical Association is leading 
the effort to remove preemptive language from the 
state code and clarify the authority of municipalities 
to enact Tobacco 21 laws.26 

The complex legal landscape outlined in this article 
also highlights the need for well-informed and well-
funded public health attorneys who can help com-
munities identify potential legal barriers to Tobacco 
21 laws, draft ordinances that stand the best chance of 
withstanding legal review, and provide legal assistance if 
Tobacco 21 laws are challenged in court. The Network 
for Public Health Law (https://www.networkforphl 
.org) and the Public Health Law Center (http://www 
.publichealthlawcenter.org) are available to provide 
some such support, but more resources are needed, 
particularly to provide litigation support. Bloomberg 
Philanthropies and the Bill & Melinda Gates Founda-
tion recently joined forces to fund an Anti-Tobacco 
Trade Litigation Fund that will help other countries 
defend tobacco control laws against international 
trade challenges brought by the tobacco industry.27 A 
similar public health litigation fund is needed in the 
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United States to help smaller localities fend off legal 
challenges from the tobacco industry and other indus-
tries that oppose public health regulations. Although 
Tobacco 21 laws have not yet been challenged in court, 
it is only a matter of time before that occurs. Retail 
organizations with connections to the tobacco industry 
have begun to threaten lawsuits, and these threats have 
led at least one small city to suspend enforcement of 
its Tobacco 21 law rather than face the unaffordable 
costs of litigation.28 

CONCLUSION

Tobacco 21 laws been referred to as the next logical 
step for tobacco control, and the evidence supporting 
this policy intervention is expanding rapidly.1 Local 
Tobacco 21 laws are not preempted by federal law, but 
local policy makers and advocates need to examine 
issues of state-law preemption when considering how 
to enact Tobacco 21 laws. Communities interested in 
pursuing these lifesaving policies should seek legal 
support to clarify the authority of local governments 
in their state before moving forward. 
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Opioids and Other Central Nervous System–Active
Polypharmacy in Older Adults in the United States
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OBJECTIVES: To determine patterns of and trends in
contributions to central nervous system (CNS) polyphar-
macy, defined by the Beers Criteria as three or more CNS-
active medications of each medication class, of adults aged
65 and older seen in U.S. outpatient medical practices.

DESIGN: National Ambulatory Medical Care Survey
(2004–2013).

SETTING: U.S. outpatient medical care.

PARTICIPANTS: Visits by older adults to outpatient
physicians (N = 97,910).

MEASUREMENTS: Visits including three or more CNS
medications including antipsychotics, benzodiazepines,
nonbenzodiazepine benzodiazepine receptor agonist hyp-
notics (NBRAs), tricyclic antidepressants (TCAs), selective
serotonin reuptake inhibitors (SSRIs), and opioids. The
proportion of CNS polypharmacy that each medication
class contributed during 2011 to 2013 was determined,
and then logistic regression was used to determine trends
from 2004 to 2013 in the contribution of individual medi-
cation classes to such polypharmacy.

RESULTS: Of recent CNS polypharmacy visits, 76.2%
included an opioid, and 61.8% included a benzodiazepine;
66.0% of the polypharmacy visits with benzodiazepines
included opioids, and 53.3% of the polypharmacy visits
with opioids included benzodiazepines. Between 2011 and
2013, opioid and benzodiazepine co-prescribing occurred
at approximately 1.50 million visits (95% confidence inter-
val (CI) = 1.23–1.78 million) annually. From 2004 (refer-
ence) to 2013, the proportion of polypharmacy visits with
opioids rose from 69.6% to 76.2% (adjusted odds
ratio = 2.15, 95% CI = 1.19–3.91, P = .01), and the cor-
responding proportion that included benzodiazepines fell.

Of the polypharmacy visits, the odds of SSRI, NBRA, and
antipsychotic use were unchanged, and that of TCAs
decreased.

CONCLUSION: In older adults, opioid use appears to be
largely driving the recent national increase in CNS
polypharmacy. Although concomitant use of opioids and
benzodiazepines is associated with greater mortality, they
are the most common contributors to CNS polypharmacy
in older adults. J Am Geriatr Soc 65:2052–2056, 2017.

Key words: polypharmacy; opioids; benzodiazepines

When the Beers Criteria for potentially inappropriate
medication use in elderly adults were first intro-

duced 20 years ago, a select number of psychotropic medi-
cations were included, primarily because of their sedating
effects: long-acting benzodiazepines, short-acting benzodi-
azepines above a low dosage, amitriptyline, and doxepin.1

With each subsequent revision of the criteria, the list of
psychotropic medications has grown, along with the evi-
dence of associated risks2–5; the 2015 version now includes
virtually every class of psychotropic medication.6 The
potential harms for older adults are particularly troubling
given growing evidence that a significant proportion of
psychotropic prescribing in older adults occurs in the
absence of significant psychiatric symptoms7 or a clearly
defined mental health disorder.8,9

As the number of psychotropic medications in the
Beers Criteria increased, opioids were not featured promi-
nently, but their use is now included as potentially inap-
propriate in a measure of central nervous system (CNS)
polypharmacy, defined as three or more prescriptions from
the following classes: antipsychotics, benzodiazepines, non-
benzodiazepine benzodiazepine receptor agonist hypnotics
(NBRAs), tricyclic antidepressants (TCAs), selective sero-
tonin reuptake inhibitors (SSRIs), and opioids.6 This revi-
sion follows evidence that CNS polypharmacy (opioids
included) is associated with risk of falls5 and cognitive
decline.10 In light of the opioid epidemic, there is now
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even greater attention focused on combined use of CNS
medications. Co-prescribing of opioids and benzodi-
azepines is a particular cause for concern given their com-
mon role together in pharmaceutical overdose deaths. The
risk of mortality increases with the dose of benzodiazepine
prescribed.11 The U.S. Food and Drug Administration
(FDA) recently issued a black box warning advising of slo-
wed breathing and death caused by co-prescribing opioids
with CNS depressants, including benzodiazepines, NBRAs,
and antipsychotics,12 all of which are included in the Beers
polypharmacy measure.

The use of individual psychotropic medication classes
and prescription opioids has increased in older adults in
the United States,13,14 with CNS polypharmacy visits for
older adults more than doubling between 2004–06 and
2011–13.15 Although polypharmacy has risen overall, it is
unclear which specific medication classes account for this
growth. To address CNS polypharmacy, it is important to
understand which medications and medication combina-
tions are most common. The present study used data
from the National Ambulatory Medical Care Survey
(NAMCS), a nationally representative survey of visits to
office-based physicians in the United States, to better
characterize the relative contribution of specific medica-
tion classes to CNS polypharmacy and how this has chan-
ged over time.

METHODS

Sample

The analysis used data from NAMCS from 2004 through
2013, the most recent year available. NAMCS is a
national probability sample survey of office-based and
community health center–based physicians conducted
annually and designed to “provide objective, reliable infor-
mation about the provision and use of ambulatory medical
care services in the United States”.16 Non-federally
employed physicians engaged in office-based practice are
sampled from the American Medical Association and
American Osteopathic Association master files; physicians
in anesthesiology, pathology, and radiology are excluded.

Throughout the year, each participating physician is
assigned a 1-week reporting period, with data collected
from a random sample of visits during that week. For
very small practices, every visit may be included; for
large practices, 10% of visits may be included.17 Encoun-
ters such as house calls or in institutional settings (e.g.,
nursing homes) are not included. For survey years before
2012, physicians, their office staff, or field representatives
of the U.S. Census Bureau recorded data for selected vis-
its on a standardized form. Beginning in 2012, NAMCS
implemented computer-assisted data collection, which
Census staff primarily performed. The 2013 NAMCS
public use data file does not include visits to community
health centers, so such visits from other years were
excluded from analysis, as NAMCS recommends. Addi-
tional technical information concerning the survey sam-
pling design and nonresponse adjustment is provided
elsewhere.17 The current analysis was drawn from visits
of individuals aged 65 and older to all outpatient provi-
ders (N = 97,910).

Medications and Other Visit Characteristics

Survey data included up to eight medications prescribed,
ordered, supplied, administered, or continued during each
visit. Although the 2012 and 2013 surveys included up to
10 medications, this analysis used only the first eight listed
medications to be consistent across all years. The 2015
American Geriatrics Society Beers Criteria includes use of
three or more CNS medication classes as potentially inap-
propriate: antipsychotics, benzodiazepines, NBRAs, TCAs,
SSRIs, and opioids. Medications in NAMCS are assigned
to therapeutic classes according to Lexicon Plus, a propri-
etary database of Cerner Multum, Inc.17 A visit was classi-
fied as meeting the Beers CNS polypharmacy criteria if it
included three or more medications from any of these
classes.

For this analysis, basic demographic data collected,
such as patient age, sex, and race and ethnicity were also
included. NAMCS classifies physicians into 15 specialty
groups; this analysis includes visits to all physicians, cate-
gorized as family medicine, internal medicine, psychiatry,
or other medical specialties.

Statistical Methods

Survey years (2004–06, 2007–10, 2011–13) were
grouped as NAMCS recommends to produce more-reli-
able annual visit rate estimates.18 All analyses were com-
pleted using survey design elements for visit weight,
clustering within physician practice, and stratification to
allow national inferences.17 First, all older adult visits
across the study period were compared according to
basic demographic and visit characteristics using differ-
ence in proportion tests. Next, the relative contribution
of each medication class to CNS polypharmacy overall
was determined for the most-recent time period (2011–
13). Finally, the contribution of these medication classes
to CNS polypharmacy during each time period was
determined, and logistic regression was used to deter-
mine how odds of use for each class changed over time.
For example, an odds ratio of 2.0 means that a visit in
2013 had twice the odds of that medication class con-
tributing to CNS polypharmacy visits of a visit in 2004.
Regression models were adjusted for age, sex, and race
and ethnicity. Because the Beers polypharmacy measure
does not include diagnosis-based exclusions, the analyses
were not adjusted for clinical diagnosis. Analyses were
conducted in Stata version 13.1 (Stata Corp., College
Station, TX) using two-sided tests with a = .05.

RESULTS

Background characteristics of NAMCS visits by adults
aged 65 and older are presented in Table 1. During the
study period, there were 97,910 office visits, 1,062 of
which met criteria for CNS polypharmacy. As reported
previously, between 2011 and 2013, there was polyphar-
macy at 1.3% of all outpatient encounters of older
adults.15 Opioids were the most commonly prescribed
medication group of CNS polypharmacy encounters
(76.2%), followed by benzodiazepines (61.8%) and SSRIs
(51.5%) (Table 2). Although opioids and benzodiazepines
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were the most-common medications in polypharmacy vis-
its, they were also most commonly used with each other.
Of individuals with CNS polypharmacy that included an
opioid, 53.3% were co-prescribed a benzodiazepine; of
individuals with CNS polypharmacy that included a ben-
zodiazepine, 66.0% were co-prescribed an opioid. Between
2011 and 2013, this opioid and benzodiazepine co-pre-
scribing occurred at approximately 1.50 million visits
(95% confidence interval (CI) = 1.23–1.78 million) annu-
ally. Opioid co-prescribing was the least common of CNS
polypharmacy that included an antipsychotic, just 35.9%
of those prescribed an antipsychotic medication were also
prescribed an opioid. Overall, TCAs were the least com-
mon class, prescribed at just 10.8% of CNS polypharmacy
encounters overall and the least commonly prescribed with
each other medication class.

In CNS polypharmacy encounters, opioids were the
most-common medication class and the only class in
which the odds of that medication class contributing to
CNS polypharmacy visits increased from 2004 to 2013
(adjusted odds ratio (aOR) = 2.15, 95% CI = 1.19–3.91,
P = .01) (Table 3). Although the odds of benzodiazepines
as a polypharmacy component decreased during the
study period, they were still the second-most-commonly
prescribed medication group. The odds of SSRIs,
NBRAs, or antipsychotics as a polypharmacy component
were unchanged over the study period. TCA use
decreased significantly, falling from 23.9% to 10.8%
(aOR = 0.31, 95% CI = 0.15–0.66, P = .002).

DISCUSSION

Opioids are the most-common component of CNS
polypharmacy in older adults in the United States and
account for the greatest share of the overall increase in
CNS polypharmacy. Although the odds of benzodiazepine
use decreased slightly during the study interval, benzodi-
azepines remained the second-most-common polypharmacy
component. Although the Beers CNS polypharmacy mea-
sure cites the risk of falls as its primary rationale, the
recent FDA black box warning primarily concerns risk of
respiratory suppression and death due to concomitant use
of opioids and other CNS depressants, most notably ben-
zodiazepines. More than 30% of overdose deaths of U.S.
veterans related to opioids also include benzodiazepines.19

Therefore, it is particularly troubling that opioids and ben-
zodiazepines are the two medication groups that most con-
tribute to CNS polypharmacy in older adults.

From 2004 to 2013, although polypharmacy grew
overall, the odds of SSRIs, NBRAs, or antipsychotics as a
polypharmacy component were unchanged. This is consis-
tent with previous analyses suggesting growth of these
individual medication classes.15,20–22 Although the opioid-
specific growth may be attributed to the emphasis on treat-
ment of pain, growth of other medication classes may
reflect polypharmacy used to target other specific indica-
tion (e.g., depression) or more-widespread use of medica-
tions for multiple off-label indications. For example,
greater use of quetiapine may reflect indication expansion

Table 1. Characteristics of Visits of Older Adults to Office-Based Physicians in the United States: 2004–2013

Characteristic

2004–06, n = 21,029 2007–10, n = 31,516 2011–13, n = 45,365

Chi-square P-value%a

Demographic
Age
65–74 47.8 49.7 51.2 15.88 <.001
75–84 40.1 37.1 34.7
≥85 12.1 13.2 13.5

Sex
Male 41.5 42.9 43.2 4.06 .02
Female 58.6 57.1 56.8

Race and ethnicity
Non-Hispanic whiteb 85.6 84.2 84.9 0.91 .45
Non-Hispanic black 7.2 7.9 7.2
Hispanic 7.2 7.9 7.9

Diagnosisc

Depression 1.7 1.8 2.1 2.45 .09
Anxiety 0.9 1.0 1.5 7.58 <.001
Insomnia 0.4 0.6 0.7 4.97 .007
Dementia 0.7 0.5 1.1 11.39 <.001
Pain 15.6 15.8 17.0 1.93 .15
Substance use disorder 0.3 0.3 0.3 0.73 .48
No mental health or pain diagnosis 80.3 80.0 78.1 3.93 .02

Provider type
Family practice 19.6 18.1 20.9 1.70 .14
Internal medicine 21.5 22.1 19.8
Psychiatry 1.1 1.0 1.6
Other medical specialty 57.8 59.0 57.8

aRepresents the weighted percentage of visits by older adults within the time interval.
bIncludes other race and ethnicity
cDiagnosis groups are not mutually exclusive (e.g., a visit of an individual with depression and pain would be represented in both diagnosis rows.
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from its FDA approval in 2009 to augment antidepressants
for depression and growth in off-label use for insomnia,
anxiety, or both. Over the study period, use of TCAs
declined significantly. This decline may be due to greater

recognition by providers of adverse effects associated with
medications with high anticholinergic burden in older
adults,23 with many alternative medications with more-
favorable side effects available for depression, anxiety, and
neuropathy.

This study has several limitations. NAMCS does not
account for whether a prescribed medication is taken regu-
larly versus as needed, so it is possible that the extent of
regular use was overestimated. Because the data were mul-
tiple cross-sectional samples, outcomes associated with
medication use cannot be reported on. Because NAMCS is
a survey of office-based medical practice, it does not
include physicians practicing in other settings or nonphysi-
cian providers. In addition, being based on a survey of
U.S. physicians, the results examine trends only in the U.S.
healthcare system and do not generalize internationally.
Physician nonresponse might have introduced bias into the
results, but the survey weights that NAMCS designed
account for this to produce unbiased national estimates.16

Finally, in 2012, NAMCS began using Census field repre-
sentatives rather than physician office staff to conduct data
collection. NAMCS reports that these changes did not
affect diagnosis results, although the number of medica-
tions reported decreased, for which National Center for
Health Statistics (NCHS) NCHS staff “have researched . . .
[all] possible contributing factors” without clear explana-
tion,16 which suggests that the current study results may
have underestimated the actual increase in CNS polyphar-
macy visits.

In light of the serious health consequences for older
adults associated with CNS polypharmacy, potentially
including falls and death, it is troubling that such prescrib-
ing continues to rise.15 Although this combination of medi-
cations may be appropriate in select populations, use

Table 2. Patterns of Central Nervous System (CNS) Polypharmacy at Visits of Older Adults Seen in Office-Based
Medical Care in the United States: 2011–2013

Medication

Opioid,

n = 465

Benzodiazepine,

n = 393

Selective

Serotonin

Reuptake

Inhibitor,

n = 300

Nonbenzodiazepine

Benzodiazepine

Receptor Agonist

Hypnotic, n = 150

Antipsychotic,

n = 117

Tricyclic

Antidepressant,

n = 87

% (95% Confidence Interval)

Overall, N = 618a 76.2 (70.8–80.9) 61.8 (56.5–66.9) 51.5 (45.7–57.2) 25.6 (20.9–31.0) 18.1 (13.7–23.7) 10.8 (8.2–14.0)
Opioid — 66.0 (58.4–72.8) 62.8 (54.5–70.5) 64.8 (52.8–75.1) 35.9 (24.0–49.8) 61.1 (46.8–73.7)
Benzodiazepine 53.3 (47.3–59.6) — 66.5 (59.1–73.2) 45.3 (34.7–56.5) 67.5 (53.8–78.7) 54.9 (40.8–68.3)
Selective serotonin
reuptake inhibitor

42.4 (36.0–49.2) 55.3 (48.0–62.5) — 47.7 (36.2–59.5) 54.3 (40.2–67.8) 47.4 (34.1–61.0)

Nonbenzodiazepine
benzodiazepine
receptor agonist
hypnotic

21.8 (16.8–27.7) 18.8 (13.8–25.1) 23.8 (17.6–31.3) — 26.3 (15.4–41.2) 18.7 (10.7–30.5)

Antipsychotic 8.5 (5.5–13.1) 19.8 (14.0–27.2) 19.1 (13.0–27.3) 18.6 (10.5–30.9) — 13.9 (7.0–25.7)
Tricyclic
antidepressant

8.6 (6.0–12.2) 9.5 (6.5–13.9) 9.9 (6.5–14.8) 7.8 (4.5–13.4) 8.2 (4.4–14.9) —

aPercentage of CNS polypharmacy overall that includes a given medication class from 2011 to 2013. Within the column for each class, the rows reflect

the proportion of polypharmacy within that specific class that includes the other medication groups. For example, 76.2% of CNS polypharmacy encoun-

ters overall from 2011 to 2013 included an opioid; of those on an opioid, 8.5% were also prescribed an antipsychotic. In contrast, 18.1% of CNS

polypharmacy encounters overall from 2011 to 2013 included an antipsychotic; of those on an antipsychotic, 35.9% were also prescribed an opioid.

Table 3. Trends in Central Nervous System (CNS)
Polypharmacy Constituent Medication Classes at Visits
of Older Adults to Office-Based Physicians in the Uni-
ted States: 204–2013

Medication Group

Percentage of

CNS

Polypharmacy

Visits, N = 1,062

ORa (95%

Confidence

Interval)

P-

Value

2004

–06
2007

–10
2011

–13

Opioid 69.6 67.5 76.2 2.15 (1.19–3.91) .01
Benzodiazepine 68.9 78.7 61.8 0.36 (0.17–0.74) .006
Selective serotonin
reuptake inhibitor

52.5 58.5 51.5 0.63 (0.35–1.15) .13

Nonbenzodiazepine
benzodiazepine
receptor agonist
hypnotic

22.3 26.4 25.6 1.23 (0.67–2.27) .51

Antipsychotic 18.6 22.5 18.1 0.88 (0.48–1.62) .68
Tricyclic
antidepressant

23.9 12.0 10.8 0.31 (0.15–0.66) .002

aThe odds ratio (OR) is associated with a transformed survey year variable

((survey year–2004)/9) and therefore estimates the change in odds of a

visit with the particular medication class of all CNS polypharmacy visits

over the entire 2004–2013 study period. For example, in 2013, the odds

of a Tricyclic antidepressant contributing to CNS polypharmacy were

0.31 relative to 2004. Logistic regression models were adjusted for age,

sex, and race and ethnicity.
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should be considered only after careful assessment of the
risks, benefits, and alternatives. Public attitudes have
grown more favorable toward psychotropic medications,24

and older adults have become more open to mental health
treatment. Although this may lead to better treatment for
some older adults, it may also lead to inappropriate
overtreatment for others. In light of the recent FDA warn-
ing, co-prescribing of opioids and benzodiazepines is par-
ticularly troubling. It is critical to reduce this common and
potentially lethal prescribing. There have been promising
studies implementing structured algorithms to reduce
polypharmacy, including psychotropic medications,
demonstrating success in discontinuing medication without
adverse effects, often with significant improvement in
health outcomes.25 Direct patient education about the
harms potentially associated with medications that con-
tribute to CNS polypharmacy may also lead some people
to initiate discussions about appropriate prescribing, as
demonstrated with chronic benzodiazepine use.26 Lastly,
improving access to evidence-based nonpharmacological
treatments for insomnia, anxiety, or pain might also limit
polypharmacy. In treatment of older adults, the adage
“less is more” holds true, and further work is needed to
emphasize deprescribing in older adults.
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