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To the Editor:

The rapid increase in adolescents’ use of electronic cigarettes (known as vaping) during the
past decade has aroused public health concern,! recently heightened by potential links
between vaping and acute lung injury.2 Adolescents who vape use a device such as an e-
cigarette to inhale a heated aerosol that typically contains nicotine. We assessed whether
adolescents’ vaping of nicotine continued to increase from 2018 to 2019, after the previous
year’s record increase, the largest for any substance tracked by Monitoring the Future over
the past 44 years.!

Monitoring the Future surveys nationally representative samples of 12th-, 10th-, and 8th-
grade students annually.3 The project surveyed 43,703 respondents in 2017, 44,482 in 2018,
and 42,531 in 2019. Overall response rates for these 3 years were 80% in 12th grade, 86% in
10th grade, and 88% in 8th grade, with most nonresponses due to students’ absence.
Analyses are based on responses from participants who received questions on nicotine
vaping (a randomly selected subset, one third of the total sample for that year). (Additional
details on methods are provided in the Supplementary Appendix, available with the full text
of this letter at NEJM.org.)

Table 1 shows significant increases in 30-day nicotine vaping in samples at each of the three
grade levels from 2018 to 2019. As a result of these (and previously reported!) annual
increases, vaping prevalence more than doubled in each of the three grades from 2017 to
2019. In 2019, the prevalence of use during the previous 30 days was more than 1 in 4
students in the 12th grade, more than 1 in 5 in the 10th grade, and more than 1 in 11 in the
8th grade. Students who had vaped nicotine during the previous 12 months and those who
had ever vaped nicotine also significantly increased in each grade from 2018 to 2019.

Table 1 also shows the prevalence of daily nicotine vaping, which was defined as nicotine
vaping on at least 20 days during the previous 30 days. These levels were 12%, 7%, and 2%
in 12th, 10th, and 8th grade, respectively.

ramiech@umich.edu.
A complete list of authors is available with the full text of this letter at NEJM.org.
Disclosure forms provided by the authors are available with the full text of this letter at NEJM.org.


http://NEJM.org
http://NEJM.org
http://NEJM.org

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Miech et al.

Page 2

Current efforts by the vaping industry, government agencies, and schools have thus far
proved insufficient to stop the rapid spread of nicotine vaping among adolescents. Of
particular concern are the accompanying increases in the proportions of youth who are
physically addicted to nicotine, an addiction that is very difficult to overcome once
established. The substantial levels of daily vaping suggest the development of nicotine
addiction. New efforts are needed to protect youth from using nicotine during adolescence,
when the developing brain is particularly susceptible to permanent changes from nicotine
use* and when almost all nicotine addiction is established.?

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

Supported by the National Institute on Drug Abuse, National Institutes of Health (grant R01-DA-001411, to Dr.
Miech).

References

1.

Miech R, Johnston L, O’Malley PM, Bachman JG, Patrick ME. Adolescent vaping and nicotine use
in 2017-2018 — U.S. National Estimates. N Engl J Med 2019;380:192-3. [PubMed: 30554549]

. Layden JE, Ghinai I, Pray I, et al. Pulmonary illness related to e-cigarette use in Illinois and

Wisconsin — preliminary report. N Engl J Med. 10.1056/NEJM0a1911614.

. Miech RA, Johnston L, O’Malley PM, Bachman JG, Schulenberg JE, Patrick ME. Monitoring the

Future national survey results on drug use, 1975-2018: volume I, secondary school students. Ann
Arbor: Institute for Social Research, University of Michigan, 2019 (http://monitoringthefuture.org/
pubs/monographs/mtf-vol1l_2018.pdf).

. Yuan M, Cross SJ, Loughlin SE, Leslie FM. Nicotine and the adolescent brain. J Physiol

2015;593:3397-412. [PubMed: 26018031]

. Department of Health and Human Services. The health consequences of smoking — 50 years of

progress: a report of the surgeon general. US Department of Health and Human Services; 2014:
Citeseer (https://www.ncbi.nlm.nih.gov/books/NBK179276/pdf/Bookshelf_NBK179276.pdf).

N Engl J Med. Author manuscript; available in PMC 2020 June 23.


http://monitoringthefuture.org/pubs/monographs/mtf-vol1_2018.pdf
http://monitoringthefuture.org/pubs/monographs/mtf-vol1_2018.pdf
https://www.ncbi.nlm.nih.gov/books/NBK179276/pdf/Bookshelf_NBK179276.pdf

Page 3

Miech et al.

"6T0Z Ul Passasse 1s11y sem pue sAep 0g snolAaid 8y JO 810w 1o 0z Uo aunoaiu Buidea se pauiyep sem Buiden sunodiu Ajreg

't

“Buipuno. Jo 8snessq Sa1eWINSe 8TOZ PUB TOZ Y USMIS] 80UIaIp 8yl wods Apybils Jagip Aew sanfen

4

("xipuaddy Areyuswajddng

8l 985 ‘6T0Z—-8T0Z Ul sAep 0g snotnaid ay Buinp Buiyows anarebio u spuas Jod) ‘6061 01 Z8Ey Wody ‘apelb Lpg Ul pue :Tz/ 01 0zyy Wol) ‘apelb LT Ul :0TEY 0} 220 WoJy s aBues ay) ‘speib pzT
u| "awodno Agq Apybis Atea sazis sjdwes payybramun “suosiiedwod ajdinw oy paisnipe usaq Jou aney (12) S|eAISIUI 8OUBPIIUOD %SG6 YL 'SO'0>d 18 JurdiIubIS ate aduajensid Ul sasealoul ‘sieak (e u|
¥

Author Manuscript

(66-91) 2L
(STT-0%) L'L
(L01-€2) 59

(9182 7S
(T01-L2) 79
(96-TT) ¥'S

(ry-—e1)8e
(260 TY
(1'8-60)G¥

+(10 %56)
6102 01 8T0Z ‘9BLRYD

(Gz¥1) 67T
(08-2'9) 69
(0¥1-8'6) L'TT

(T€2-9'81) L'0C
(7'6€-G°€€) ¥'9¢
(8'er—¢'28) SOF

(z81-T'¥vT) T91
(0ve-€82) T'1E
(986-8'T€) T'S¢

(501-92) 06
(8cz-8L1) 202

(#'82-922) 'S¢

(10 %s6)

6T0Z U1 99BN Id

(€'ST-8'TT) G€T
(9'1E-8'52) 9'8¢
(0'8e-€°0¢) 0'7€

(9z1-¥'6) 60T
(L'22-6'T2) L'v2
(9€e-1'92) L'62

2-19)T9
(9°8T-0'%T) T°9T

(S'¥2-L11) 602

(10 %s6)

8702 Ul 20UB A Id

(8TT-9'6) 9°0T
(6'€2-2'6T) ¥'12
(L'12v22) 0'Se

(58-99) G2
(€'81-9°€T) 8'ST
(r'12-591) 8'8T

(zvr-62)5¢
(zo1-99) 28

(0€1-26) 0°TT

(10 %s6)

LT0Z U199UB e Id

apesb yig
apesb ot
apesb et
#Airea
apesb uig
apesB yiot
apesb et
1873
apelb y1g
apesb ot
apesb yet
sypuow ZT Ised
apesb yig
apesb yiot
apesb yiet
sAep 0€ 1sed

J00YdS ulape o pue [eaLiu | Bulllodey

‘TalqeL

Author Manuscript

. '6T02-LT0Z ‘susasajopy Buowe Buidea sunjodIN 4o aousfensid

Author Manuscript

Author Manuscript

N Engl J Med. Author manuscript; available in PMC 2020 June 23.



	To the Editor:
	References
	Table 1.

