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Nondaily Cigarette Smoking Is Increasing Among  
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ABSTRACT
Objective: The current study estimated trends in the prevalence of daily 
and nondaily cigarette smoking among United States adults with any 
common mental health or substance use problem (MHSUP), compared to 
US adults without MHSUP, from 2005 to 2014.

Methods: Data were drawn from the years 2005 to 2014 from the public 
use data files for the annually conducted National Survey on Drug Use 
and Health. Linear time trends of current, daily, and nondaily cigarette 
smoking among adults (age 18 years and older) with and without MHSUP 
were assessed using logistic regression models with continuous year as 
the predictor.

Results: In 2014, the prevalence of current cigarette smoking among 
those with MHSUP was more than twice that of those without MHSUP. 
Nondaily cigarette smoking increased significantly from 2005 to 2014 
among those with MHSUP (P = .001) in contrast to a decline in nondaily 
cigarette smoking among those without MHSUP (P < .01). The rate of 
change differed significantly (P < .001). Daily cigarette smoking declined 
significantly from 2005 to 2014 among those with and without MHSUP 
(P values < .001).

Conclusions: The prevalence of nondaily cigarette smoking is increasing 
among US adults with common mental health and substance use 
problems, while it continues to decline among those without these 
vulnerabilities. The disparity in prevalence of daily cigarette smoking 
between those with and without MHSUP remains substantial. Conclusions 
about how to reach the tobacco endgame may need to be reconsidered to 
develop targeted tobacco control public health approaches that address 
common MHSUP.
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While cigarette smoking remains the leading 
cause of preventable death and disability 

in the United States, the prevalence of smoking has 
declined substantially over the past several decades.1 
However, it is not clear that groups with vulnerabilities 
linked to high prevalences of cigarette smoking have 
shown declines in smoking at the same rate as those 
without these vulnerabilities. One such group may be 
persons with common mental health and substance 
use problems (MHSUP; eg, depression, substance use 
disorders [SUDs]).

Persons with MHSUP report higher prevalences 
of cigarette smoking and use more cigarettes per day 
(CPD) than those without MHSUP.2–8 Though studies 
have not found differences by MHSUP status in desire 
or attempts to quit smoking,6,9–11 depression, anxiety, 
and SUDs are associated with lower cigarette smoking 
quit rates.4,12–16 Further, persons with MHSUP have 
been designated as a tobacco use disparity group7 and 
as such are a priority for research, clinical, and public 
health efforts.

Most studies on MHSUP and cigarette smoking 
prevalence have analyzed cross-sectional data from 1 
timepoint (eg, Richter et al,4 Lasser et al17); less is known 
about changes in cigarette smoking prevalence over 
time. Further, the studies that have examined persons 
with MHSUP have focused on 1 disorder or certain 
types of mental health symptoms. Few studies included 
SUDs, which are highly comorbid with mental health 
problems, yet prior studies have not examined trends 
in smoking in this broader group combined. Prior 
studies on this topic have reported somewhat mixed 
results. For example, Lawrence and Williams18 found 
that rates of cigarette smoking substantially declined 
among US adults without psychological distress 
(measured using the Kessler Psychological Distress 
Scale) with smaller and nonsignificant reductions in 
cigarette smoking observed among US adults with 
higher levels of psychological distress. Similarly, Lê 
Cook and colleagues2 found that cigarette smoking 
did not change significantly from 2004 to 2011 among 
US adults with mental illness (defined as self-reported 
severe psychological distress, probable depressive 
disorder, or past-year mental illness treatment); 
Szatkowski and McNeill19 reported that cigarette 
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smoking did not change from 1993 to 2011 among adults 
in England with mental illness (defined as self-reported 
long-standing mental illness, depression, or anxiety); and 
Steinberg and colleagues6 found that cigarette smoking did 
not change from 2001 to 2010 among US adults with poorer 
mental health (defined as the report of “not good” mental 
health ≥ 14 days in the past month on the Behavioral Risk 
Factor Surveillance System). These findings were in contrast 
to a decline in cigarette smoking over time among those 
without mental illness/health indicators. In contrast, a recent 
study found that smoking declined over time among those 
both with and without depression, though the prevalence 
of cigarette smoking remained over 2-fold higher among 
those with depression.20 With regard to SUDs, one study 
reported that the prevalence of cigarette smoking declined 
over time among those without SUDs but increased overall 
among those with SUDs (with the exception of cannabis 
use disorder).21 The broader question of whether trends in 
cigarette use vary in rate and direction among those with 
and without any common MHSUP in the United States has 
not been addressed.

It is important to note that previous studies of MHSUP 
combined both daily and nondaily cigarette smokers. 
The proportion of cigarette smokers who report nondaily 
cigarette smoking is increasing,22–25 and nondaily smoking 
is associated with negative health consequences.26,27 Persons 
with self-reported poorer mental health report a greater 
prevalence of intermittent cigarette smoking compared 
to persons with better mental health.6 No study has yet 
examined trends in daily and nondaily cigarette smoking 
prevalence separately over time among persons with 
MHSUP.

The goal of the current study is to examine the prevalence 
of daily and nondaily cigarette use over time among those 
with and without MHSUP in a national sample of US adults. 
Given that policy decisions and their implementation 

about how to best address smoking cessation in vulnerable 
segments of the population are unlikely to be made in a 
diagnosis-specific way (eg, cannabis use disorder vs alcohol 
use disorder, major depressive disorder versus generalized 
anxiety disorder), but instead would be made in a broader 
capacity (eg, any substance use problem, any mental health 
problem), the current study assessed trends in cigarette 
smoking among those with versus without any MHSUP. The 
first aim was to estimate the prevalence of current cigarette 
smoking among those with and without any MHSUP from 
2005 to 2014, adjusting for demographic characteristics. The 
second aim was to estimate the prevalence of daily cigarette 
smoking among those with and without any MHSUPs 
from 2005 to 2014, adjusting for demographics. The third 
aim was to estimate the prevalence of nondaily cigarette 
smoking in the same groups from 2005 to 2014, adjusting 
for demographic characteristics.

METHODS

Study Population
Data for this study came from the National Survey on 

Drug Use and Health (NSDUH), which is designed to 
provide estimates of legal and illegal drug use in US persons 
age 12 years and older. The survey employs a 50-state design 
with an independent multistage area probability sample for 
each of the 50 states and the District of Columbia. African-
Americans, Hispanics, and young people were oversampled. 
The present analyses are based on deidentified data that are 
exempt from institutional review board review.

For the current analyses, data were obtained for adults 
age ≥ 18 from the 2005 (n = 40,386), 2006 (n = 39,871), 2007 
(n = 40,565), 2008 (n = 40,266), 2009 (n = 40,479), 2010 
(n = 41,706), 2011 (n = 41,938), 2012 (n = 40,526), 2013 
(n = 40,165), and 2014 (n = 43,864) NSDUH public use data 
files, which can be accessed at http://datafiles.samhsa.gov/, 
for a combined total sample size of 409,718 individuals. 
Further descriptions of the NSDUH are found elsewhere.28

Measures
Sociodemographic variables. Sociodemographic 

variables included gender (male, female), race/ethnicity 
(White, African-American/Black, Hispanic, Other [Native 
American/Alaska Native, Native Hawaiian/Other Pacific 
Islander, Asian, > 1 race]), age (12–17 years, 18–25 years, 26 
years and older), and total annual family income (< $20,000, 
$20,000–$74,999,  ≥ $75,000).

Mental health and substance use problems. A 
dichotomous variable was created to identify persons with 
and without MHSUP. Individuals who reported experiencing 
past-year major depressive episode (MDE), serious 
psychological distress, SUDs, alcohol use disorders, heavy 
alcohol use, or daily cannabis use were coded as having any 
MHSUP, while individuals who did not report any of the 
above were coded as not having any MHSUP. Past-year MDE 
was defined as experiencing ≥ 5 out of 9 MDE criteria where 
at least 1 criterion was depressed mood or loss of interest or 
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 ■ Cigarette smoking is the leading preventable cause 
of mortality and morbidity in the United States. While 
cigarette smoking prevalence has decreased in the 
general US population over time, it is not known whether 
the prevalence of cigarette smoking has similarly 
decreased among persons with mental health and 
substance use problems.

 ■ The prevalence of nondaily cigarette smoking increased 
from 2005 to 2014 among US adults with common 
mental health and substance use problems, while it 
simultaneously declined among those without common 
mental health and substance use problems.

 ■ While the prevalence of daily cigarette smoking decreased 
from 2005 to 2014 among US adults with and without 
common mental health and substance use problems, the 
prevalence of daily smoking for persons with common 
mental health and substance use problems remains more 
than double that of persons without these problems.

http://datafiles.samhsa.gov/
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pleasure in daily activities. Past-year serious psychological 
distress was defined as a score of ≥ 13 on the 6-item Kessler 
Psychological Distress Scale (range, 0–24),29,30 consistent 
with other studies of psychological distress and cigarette 
smoking.2,18 SUDs were assessed via DSM-IV-TR criteria31 
for abuse and/or dependence on prescription pain relievers, 
cocaine, hallucinogens, heroin, inhalants, cannabis, sedatives, 
stimulants, and tranquilizers. A dichotomous variable was 
created to indicate the presence of any SUD versus no SUDs. 
Alcohol use disorder was also assessed using DSM-IV-TR 
criteria and represented via a dichotomous (yes/no) variable. 
Heavy alcohol use was defined as drinking ≥ 5 drinks on the 
same occasion on each of 5 or more days within the past 30 
days. Participants who reported using cannabis on 300 days 
or greater in the past year were classified as “daily users,” 
while those reporting use on < 300 days were classified as 
“nondaily users.”32–35

Cigarette smoking variables. Individuals who reported 
smoking at least 100 cigarettes in their lifetime and at 
least 1 cigarette within the past 30 days were classified as 
current cigarette smokers. Current cigarette smokers were 
then subdivided based on frequency of smoking: those 
who smoked 1 to 29 days of past 30 days were classified as 
nondaily cigarette smokers, and those who smoked 30 of 
the past 30 days were classified as daily cigarette smokers. 
Individuals who never smoked part or all of a cigarette or 
smoked fewer than 100 cigarettes in their lifetime were 
classified as nonsmokers.

Statistical Analysis
Data were weighted to reflect the complex design of the 

NSDUH sample and were analyzed with STATA SE version 
12.0 software.36 Sampling weights for the NSDUH were 
computed to control for unit-level and individual-level 
nonresponse and were adjusted to ensure consistency with 
population estimates obtained from the US Census Bureau. 
In order to use data from the 10 years of combined data, a 
new weight was created upon aggregating the 10 datasets 
by dividing the original weight by the number of data 
sets combined. We used Taylor series estimation methods 
(STATA “svy” commands) to obtain proper standard error 
estimates for the cross-tabulations. We examined the 
prevalence of any current cigarette smoking, daily cigarette 
smoking, and nondaily cigarette smoking from 2005 to 
2014 between individuals with MHSUP versus no MHSUP, 
controlling for sociodemographics (ie, gender, age, race/
ethnicity, income). Within these analyses, odds ratios (ORs) 
indicate the slope of the increase/decrease (ie, rapidity of 
change) in cigarette smoking between 2005 and 2014. 
Furthermore, models with year-by–cigarette smoking status 
interaction terms, and F tests to test the significance of these 
interactions, were used to assess differential time trends (ie, 
differences in the rapidity of change between individuals with 
vs without MHSUP). Additional analyses replicated these 
analyses comparing 4 distinct groups: individuals without 
any MHSUP; individuals with substance use problems only 
(SUP only); individuals with mental health problems only 

(MH only); and individuals with comorbid mental health 
and substance use problems.

RESULTS

Cigarette Use Among Persons With  
and Without Any MHSUP, 2014

In 2014, the prevalence of any current cigarette smoking 
was significantly higher among those with MHSUP relative 
to those without any MHSUP (38.45% vs 15.36%, P < .001). 
Similarly, in 2014, both daily and nondaily cigarette smoking 
were significantly higher among those with MHSUP 
compared to those without MHSUP (24.21% vs 10.21%, 
P < .001, and 33.73% vs 27.34%, P < .001, respectively).

Among cigarette smokers, 38.49% smoked 1–5 CPD, 
32.47% smoked 6–15 CPD, and 29.03% smoked ≥ 16 CPD, 
and those with and without any MHSUP did not differ in 
CPD. Among daily cigarette smokers, those with MHSUP, 
compared to those without MHSUP, were less likely to smoke 
1–5 CPD (17.61% vs 20.24%) and more likely to smoke ≥ 16 
CPD (44.13% vs 39.14%; χ2

2 = 148.99, N = 6,050, P = .014). 
Among nondaily cigarette smokers, persons with MHSUP, 
compared to those without MHSUP, were less likely to smoke 
1–5 CPD (69.0% vs 74.7%) and more likely to smoke 6–15 
CPD (22.2% vs 16.3%; χ2

2 = 270.10, N = 3,518, P = .015).

Cigarette Use Among Persons With  
and Without Any MHSUP, 2005–2014

Current cigarette smoking declined significantly between 
2005 and 2014 among individuals with MHSUP (from 
43.22% to 38.45%, P < .001) and without MHSUP (from 
19.36% to 15.36%, P < .001). The rate of change did not differ 
between groups (P = .619; see Table 1). Results of additional 
subgroup-specific analyses indicated that the prevalence of 
current cigarette smoking declined significantly between 
2005 and 2014 among persons with no MHSUP (adjusted OR 
[aOR] = 0.97, 95% CI = 0.96 to 0.98), SUP only (aOR = 0.97, 
95% CI = 0.97 to 0.98), MH only (aOR = 0.98, 95% CI = 0.97 
to 0.98), and MHSUP (aOR = 0.97, 95% CI = 0.96 to 0.99). 
There were no differences in the rate of change across these 
groups (data not shown). 

Daily Cigarette Use Among Persons With 
and Without Any MHSUP, 2005–2014

The prevalence of daily cigarette smoking declined 
significantly between 2005 and 2014 among individuals 
with MHSUP (from 29.42% to 24.21%, P < .001) and without 
MHSUP (from 13.48% to 10.21%, P < .001). The rate of 
change did not differ significantly between groups (P = .439; 
see Table 2). Results of additional subgroup-specific analyses 
indicated that the prevalence of daily cigarette smoking 
declined significantly between 2005 and 2014 among 
persons with no MHSUP (aOR = 0.97, 95% CI = 0.96 to 
0.98), SUP only (aOR = 0.97, 95% CI = 0.96 to 0.98), MH only 
(aOR = 0.97, 95% CI = 0.96 to 0.98), and MHSUP (aOR = 0.96, 
95% CI = 0.94 to 0.97). There were no differences in the rate 
of change across these groups (data not shown).
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Table 1. Prevalence of Any Current (Past 30 Days) Cigarette Smoking for Overall Analytic Sample and by Past-Year MHSUP 
Status (NSDUH, 2005–2014, Persons 18 Years and Older)a

Linear Trend

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

OR (95% CI)
t Test (P Value)

β (95% CI)

aORb (95% CI)
t Test (P Value)

β (95% CI)
Current  
cigarette 
smoking, n

11,185 10,872 10,847 10,523 10,383 10,354 10,325 9,686 9,363 9,579 0.97 (0.97 to 0.98)
t = −13.49 (< .001)

−0.03 (−0.03 to −0.02)

0.98 (0.97 to 0.98)
t = −11.53 (< .001)

–0.02 (−0.03 to −0.02)
Weighted % 24.81 24.70 23.82 23.50 23.06 22.56 21.56 21.73 20.93 20.73
SE 0.40 0.34 0.36 0.44 0.36 0.37 0.40 0.35 0.32 0.27

Current cigarette 
smoking among 
those with any 
MHSUP,c n

5,613 5,440 5,429 5,374 5,346 5,273 5,132 4,920 4,622 4,564 0.97 (0.97 to 0.98)
t = −8.23 (< .001)

–0.03 (−0.03 to −0.02)

0.98 (0.97 to 0.98)
t = −7.44 (< .001)

–0.03 (−0.03 to −0.02)

Weighted % 43.22 43.61 41.24 42.50 40.86 39.53 39.39 38.92 37.65 38.45
SE 0.95 0.69 0.77 1.00 0.81 0.95 0.78 0.73 0.67 0.60

Current cigarette 
smoking among 
those without 
any MHSUP, n

5,572 5,432 5,418 5,149 5,037 5,081 5,193 4,766 4,741 5,015 0.97 (0.96 to 0.98)
t = −11.07 (< .001)

–0.03 (−0.04 to −0.03)

0.97 (0.97 to 0.98)
t = −9.33 (< .001)

–0.03 (−0.03 to −0.02)

Weighted % 19.36 18.96 18.58 17.57 17.57 17.42 16.38 16.40 15.82 15.36
SE 0.41 0.35 0.41 0.44 0.38 0.41 0.37 0.37 0.34 0.29

Unadjusted F (P Value) Adjusted F (P Value)
Differential time trend: year as continuous × past-year MHSUP status F1 = 0.06 (.813) F1 = 0.25 (.619)
aBoldface indicates statistical significance.
bAdjusted for gender, age, race/ethnicity, and income.
cMHSUP was defined as having past-year major depressive episode, serious psychological distress, alcohol or substance use disorder(s), heavy alcohol use, or 

daily cannabis use.
Abbreviations: aOR = adjusted odds ratio, CI = confidence interval, MHSUP = mental health or substance use problem, NSDUH = National Survey on Drug Use 

and Health, OR = odds ratio, SE = standard error.

Table 2. Prevalence of Current Daily Cigarette Smoking Among Those With Past-Year MHSUP and No Past-Year MHSUP (NSDUH, 
2005–2014, Persons 18 Years and Older)a

Linear Trend

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

OR (95% CI)
t Test (P Value)

β (95% CI)

aORb (95% CI)
t Test (P Value)

β (95% CI)
Daily  
cigarette  
smoking, n

7,370 7,135 7,073 6,864 6,735 6,602 6,633 6,282 5,868 6,058 0.97 (0.96 to 0.97)
t = −15.09 (< .001)

–0.03 (−0.04 to −0.03)

0.97 (0.97 to 0.98)
t = −12.59 (< .001)

–0.03 (−0.03 to −0.02)
Weighted % 17.12 16.90 15.97 15.99 15.66 14.98 14.58 14.53 13.64 13.47
SE 0.35 0.28 0.28 0.37 0.31 0.34 0.27 0.33 0.26 0.21

Daily cigarette smoking 
among those with any 
MHSUP,c n

3,612 3,447 3,495 3,376 3,413 3,233 3,244 3,128 2,793 2,798 0.97 (0.96 to 0.98)
t = −9.18 (< .001)

–0.03 (−0.04 to −0.02)

0.97 (0.96 to 0.98)
t = −8.72 (< .001)

–0.03 (−0.04 to −0.02)
Weighted % 29.42 29.27 27.63 27.35 27.24 25.59 26.45 25.54 23.52 24.21
SE 0.74 0.61 0.71 0.76 0.62 0.84 0.70 0.66 0.65 0.54

Daily cigarette smoking 
among those without  
any MHSUP, n

3,758 3,688 3,578 3,488 3,322 3,369 3,389 3,154 3,075 3,260 0.97 (0.96 to 0.97)
t = −10.18 (< .001)

–0.03 (−0.04 to −0.03)

0.97 (0.97 to 0.98)
t = −8.22 (< .001)

–0.03 (−0.03 to −0.02)
Weighted % 13.48 13.15 12.46 12.45 12.10 11.76 11.14 11.12 10.62 10.21
SE 0.39 0.29 0.30 0.38 0.35 0.37 0.28 0.37 0.29 0.22

Unadjusted F (P Value) Adjusted F (P Value)
Differential time trend: year as continuous × past year MHSUP status F1 = 0.14 (.711) F1 = 0.60 (.439)
aBoldface indicates statistical significance.
bAdjusted for gender, age, race/ethnicity, and income.
cMHSUP was defined as having past-year major depressive episode, serious psychological distress, alcohol or substance use disorder(s), heavy alcohol use, or 

daily cannabis use.
Abbreviations: aOR = adjusted odds ratio, CI = confidence interval, MHSUP = mental health or substance use problem, NSDUH = National Survey on Drug Use 

and Health, OR = odds ratio, SE = standard error.

Nondaily Cigarette Use Among Persons With  
and Without Any MHSUP, 2005–2014

The prevalence of nondaily cigarette smoking increased 
from 29.54% in 2005% to 33.73% in 2014 among individuals 
with any MHSUP (P = .001). Conversely, nondaily cigarette 
smoking declined from 29.13% in 2005% to 27.43% in 2014 

among individuals without any disorder (P < .001). The rate of 
change was significantly different between groups (P < .001; 
see Table 3). Results of additional subgroup-specific analyses 
indicated that, between 2005 and 2014, the prevalence of 
nondaily cigarette smoking declined significantly among 
individuals with no MHSUP (aOR = 0.99, 95% CI = 0.98 
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Table 3. Prevalence of Current Nondaily Cigarette Smoking Among Those With Any Past-Year MHSUP vs No MHSUP (NSDUH, 
2005–2014, Persons 18 Years and Older)a

Linear Trend

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

OR (95% CI)
t Test (P Value)

β (95% CI)

aORb (95% CI)
t Test (P Value)

β (95% CI)
Current  
nondaily cigarette 
smoking, n

8,882 8,985 9,104 8,725 8,751 8,962 8,883 8,594 8,641 10,364 0.99 (0.99 to 1.00)
t = −2.85 (.005)

–0.01 (−0.01 to 0.00)

1.00 (0.99 to 1.00)
t = −1.41 (.162)

−0.01 (−0.01 to 0.01)
Weighted % 29.23 30.09 30.39 29.64 29.34 29.33 28.56 29.30 29.39 28.83
SE 0.46 0.41 0.35 0.48 0.38 0.39 0.43 0.45 0.36 0.36

Current nondaily 
cigarette smoking 
among those with 
any MHSUP,c n

3,291 3,265 3,358 3,317 3,279 3,407 3,220 3,149 3,166 3,532 (1.00 to 1.02)
t = 3.56 (.001)

0.01 (0.01 to 0.02)

1.01 (1.01 to 1.02)
t = 3.42 (.001)

0.01 (0.01 to 0.02)

Weighted % 29.54 30.82 32.22 32.43 32.14 31.67 30.52 31.51 33.22 33.73
SE 0.66 0.76 0.71 0.79 0.86 0.90 0.77 0.75 0.76 0.60

Current nondaily 
cigarette smoking 
among those without 
any MHSUP, n

5,591 5,720 5,746 5,408 5,472 5,555 5,663 5,445 5,475 6,832 0.99 (0.98 to 0.99)
t = −4.77 (< .001)

–0.01 (−0.02 to −0.01)

0.99 (0.99 to 1.00)
t = −3.06 (.003)

–0.01 (−0.01 to 0.00)

Weighted % 29.13 29.87 29.84 28.77 28.48 28.62 28.00 28.62 28.22 27.34
SE 0.56 0.43 0.38 0.58 0.41 0.41 0.57 0.50 0.50 0.41

Unadjusted F (P Value) Adjusted F (P Value)
Differential time trend: year as continuous × past year MHSUP status F1 = 23.94 (< .001) F1 = 16.02 (< .001)
aBoldface indicates statistical significance.
bAdjusted for gender, age, race/ethnicity, and income.
cMHSUP was defined as having past-year major depressive episode, serious psychological distress, alcohol or substance use disorder(s), heavy alcohol use, or 

daily cannabis use.
Abbreviations: aOR = adjusted odds ratio, CI = confidence interval, MHSUP = mental health or substance use problem, NSDUH = National Survey on Drug Use 

and Health, OR = odds ratio, SE = standard error.

to 0.99). The prevalence of nondaily smoking increased 
significantly among participants with SUP only (aOR = 1.02, 
95% CI = 1.01 to 1.02), MH only (aOR = 1.01, 95% CI = 1.00 
to 1.02), and MHSUP (aOR = 1.03, 95% CI = 1.01 to 1.05). 
Moreover, the rate of change differed significantly among the 
4 groups (F3, 108 = 8.12, P < .001; data not shown).

DISCUSSION

This study examined the prevalence of daily and nondaily 
cigarette smoking among US persons with and without 
MHSUP from 2005 to 2014. First, the prevalence of nondaily 
cigarette smoking is increasing among those with any 
MHSUP, whereas it is decreasing among those without any 
MHSUP. The increase was more rapid for those with both 
mental health and substance use problems compared with 
those with SUP only, and both of these groups demonstrated 
a more rapid increase in nondaily smoking than those with 
mental health problems alone. The increase in nondaily 
smoking for all MHSUP groups significantly differed from 
the decrease in nondaily smoking shown for those without 
MHSUP. Second, the prevalence of daily cigarette smoking 
is declining over time among both those with and without 
any MHSUP. This decline was observed among those with 
MH problems alone, substance use problems alone, and 
both mental health and substance use problems. Finally, 
despite declines in daily cigarette smoking for persons with 
and without MHSUP, disparities in smoking persist: the 
prevalence of daily cigarette smoking and nondaily cigarette 
smoking remains nearly 2-fold higher among those with, 
compared to without, any MHSUP.

While the decrease in daily cigarette smoking among 
persons with MHSUP is promising, the prevalence of 
cigarette smoking among persons with MHSUP remained 
very high. This finding is consistent with prior studies of 
smoking prevalences among persons with specific mental 
disorders and SUDs in the US population (eg, Smith et 
al,8 Weinberger et al37). Further, even though a decline in cigarette 
smoking was seen for persons with MHSUP, the rate of 
decline did not differ by MHSUP status, suggesting that the 
MHSUP disparities in cigarette smoking are not shrinking 
over time (ie, which would have required a faster rate of 
decline for those with MHSUP compared to those without 
MHSUP). This trend suggests that those with MHSUP 
will continue to exhibit much higher cigarette smoking 
prevalences than those without MHSUP. While public health 
efforts may be reaching persons with MHSUP, more work is 
needed in order to attenuate the disparity between those with 
and without MHSUP. This type of endeavor would likely 
require national efforts (and resources) focused on a range 
of tobacco control and treatment initiatives.7

While nondaily cigarette smoking decreased among 
persons without MHSUP, the prevalence of nondaily 
cigarette smoking increased from 2005 to 2014 for persons 
with MHSUP. Further, those with both mental health and 
substance use problems showed a more rapid increase in 
nondaily smoking over time compared to those with SUP 
only or MH only. The current findings are consistent with a 
previous study of US adults6 that found a significant increase 
in the prevalence of nondaily smoking among persons who 
self-reported poorer mental health (ie, depression, stress, 
problems with emotions) compared to better mental health. 
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There is a commonly held view that nondaily cigarette 
smoking is not harmful38; however, nondaily cigarette 
smoking has negative health consequences,26 many 
nondaily smokers eventually increase to daily cigarette 
consumption,39–41 and nondaily cigarette smokers are less 
likely to express an intention to quit smoking relative to 
daily smokers.23 Interestingly, among persons with self-
reported better mental health, a greater percentage of 
nondaily smokers than daily smokers reported a past-year 
quit attempt.6 A similar pattern was seen for those with 
poorer mental health, although the comparisons largely did 
not reach statistical significance, potentially due to smaller 
sample sizes. It is not clear whether the increase in nondaily 
cigarette smoking for persons with MHSUP is due to 
persons decreasing cigarette smoking from daily to nondaily 
levels or incident nondaily cigarette smoking. Future studies 
should examine reasons for the increase in nondaily cigarette 
smoking to determine what resources are most needed (eg, 
efforts to prevent incident nondaily cigarette smoking, 
efforts to help daily smokers quit completely rather than 
decrease to nondaily smoking). Persons who present with 
both mental health and substance use problems may need 
additional research and clinical attention to understand and 
address their greater increasing trend in nondaily smoking.

The 2008 Update to the Clinical Practice Guidelines 
for Treating Tobacco Use and Dependence42 recommends 
routine screening for cigarette smoking in medical settings. 
It is recommended that physicians use the “5 A’s” with all 
patients (Ask patients if they smoke, Advise patients to 
quit, Assess patients’ motivation for quitting, Assist with 
quit attempts, Arrange follow-up contacts). The number 
of physicians who ask about smoking status varies widely 

(33%–65%), and fewer physicians assist patients with 
smoking cessation counseling.43–46 When patients enter 
treatment for MHSUP, it provides an opportunity to 
identify smokers (nondaily and daily) and provide cessation 
treatment options.

This study had a number of limitations. First, results 
may not generalize to persons under age 18, outside of the 
United States, or who use non-cigarette tobacco products. 
Second, the data were cross-sectional, which prevented 
the examination of variables over time that would require 
longitudinal data (eg, changes in MHSUP, smoking quit 
attempts). Third, cigarette smoking and substance use were 
self-reported and not biochemically confirmed. Substance 
use behaviors, including cigarettes and illicit substances, may 
be underreported.47,48 Self-report data and epidemiologic 
studies are also subject to a number of biases such as recall 
bias49,50 and selection bias.51,52 It would also be useful for 
future investigations to examine non-cigarette tobacco 
products and potential moderators of the relationship 
between MHSUP and cigarette smoking (eg, gender, race).

CONCLUSIONS

The prevalence of nondaily cigarette smoking has 
increased over time among persons with MHSUP while 
daily smoking has declined among those with and without 
MHSUP. Overall, the prevalence of both daily and nondaily 
smoking remains much higher among those with MHSUP 
compared with those without MHSUP. Development of 
targeted tobacco control public health approaches that 
address common mental health and substance use problems 
in the community may be needed to lower the prevalence.

and smoking cessation. JAMA. 
2014;311(2):172–182. PubMed CrossRef

 3. Guydish J, Passalacqua E, Pagano A, et al. An 
international systematic review of smoking 
prevalence in addiction treatment. Addiction. 
2016;111(2):220–230. PubMed CrossRef

 4. Richter KP, Ahluwalia HK, Mosier MC, et al. A 
population-based study of cigarette smoking 
among illicit drug users in the United States. 
Addiction. 2002;97(7):861–869. PubMed CrossRef

 5. Schroeder SA, Morris CD. Confronting a 
neglected epidemic: tobacco cessation for 
persons with mental illnesses and substance 
abuse problems. Annu Rev Public Health. 
2010;31(1):297–314, 1p, 314. PubMed CrossRef

 6. Steinberg ML, Williams JM, Li Y. Poor mental 
health and reduced decline in smoking 
prevalence. Am J Prev Med. 2015;49(3):362–369. PubMed CrossRef

 7. Williams JM, Steinberg ML, Griffiths KG, et al. 
Smokers with behavioral health comorbidity 
should be designated a tobacco use disparity 
group. Am J Public Health. 
2013;103(9):1549–1555. PubMed CrossRef

 8. Smith PH, Mazure CM, McKee SA. Smoking and 
mental illness in the US population. Tob 
Control. 2014;23(e2):e147–e153. PubMed CrossRef

 9. Clarke JG, Stein MD, McGarry KA, et al. Interest 
in smoking cessation among injection drug 
users. Am J Addict. 2001;10(2):159–166. PubMed CrossRef

10. Joseph AM, Willenbring ML, Nugent SM, et al. A 
randomized trial of concurrent versus delayed 
smoking intervention for patients in alcohol 
dependence treatment. J Stud Alcohol. 

Submitted: September 26, 2017; accepted January 
17, 2018.
Published online: August 14, 2018.
Author contributions: Dr Goodwin conceived 
of the study. Dr Pacek conducted the statistical 
analysis. Dr Goodwin, Dr Weinberger, and Ms Streck 
contributed to the interpretation of the results and 
manuscript writing. All authors contributed to and 
have approved the final manuscript.
Potential conflicts of interest: No authors have 
conflicts of interest to declare, and no financial 
disclosures were reported. 
Funding/support: This work was supported 
by National Institutes of Health (NIH)/National 
Institute on Drug Abuse (NIDA) (grant R01-DA20892 
to Goodwin).
Role of the sponsor: NIH and NIDA had no role 
in the study design; collection, analysis, and 
interpretation of data; writing the report; or the 
decision to submit the report for publication.

REFERENCES

 1. National Center for Chronic Disease Prevention 
and Health Promotion (US) Office on Smoking 
and Health. The Health Consequences of 
Smoking—50 Years of Progress: A Report of the 
Surgeon General. Atlanta, GA: Centers for 
Disease Control and Prevention; 2014.

 2. Cook BL, Wayne GF, Kafali EN, et al. Trends in 
smoking among adults with mental illness and 
association between mental health treatment 

2004;65(6):681–691. PubMed CrossRef
11. Siru R, Hulse GK, Tait RJ. Assessing motivation 

to quit smoking in people with mental illness: a 
review. Addiction. 2009;104(5):719–733. PubMed CrossRef

12. Laje RP, Berman JA, Glassman AH. Depression 
and nicotine: preclinical and clinical evidence 
for common mechanisms. Curr Psychiatry Rep. 
2001;3(6):470–474. PubMed CrossRef

13. Lawrence D, Mitrou F, Zubrick SR. Non-specific 
psychological distress, smoking status and 
smoking cessation: United States National 
Health Interview Survey 2005. BMC Public 
Health. 2011;11(1):256. PubMed CrossRef

14. McClure EA, Campbell ANC, Pavlicova M, et al. 
Cigarette smoking during substance use 
disorder treatment: secondary outcomes from 
a national drug abuse treatment clinical trials 
network study. J Subst Abuse Treat. 
2015;53:39–46. PubMed CrossRef

15. Weinberger AH, Kashan RS, Shpigel DM, et al. 
Depression and cigarette smoking behavior: a 
critical review of population-based studies. Am 
J Drug Alcohol Abuse. 2017;43(4):416–431. PubMed CrossRef

16. Zvolensky MJ, Bakhshaie J, Sheffer C, et al. 
Major depressive disorder and smoking relapse 
among adults in the United States: a 10-year, 
prospective investigation. Psychiatry Res. 
2015;226(1):73–77. PubMed CrossRef

17. Lasser K, Boyd JW, Woolhandler S, et al. 
Smoking and mental illness: a population-
based prevalence study. JAMA. 
2000;284(20):2606–2610. PubMed CrossRef

18. Lawrence D, Williams JM. Trends in smoking 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24399556&dopt=Abstract
https://doi.org/10.1001/jama.2013.284985
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26392127&dopt=Abstract
https://doi.org/10.1111/add.13099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12133125&dopt=Abstract
https://doi.org/10.1046/j.1360-0443.2002.00162.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20001818&dopt=Abstract
https://doi.org/10.1146/annurev.publhealth.012809.103701
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26071864&dopt=Abstract
https://doi.org/10.1016/j.amepre.2015.01.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23865661&dopt=Abstract
https://doi.org/10.2105/AJPH.2013.301232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24727731&dopt=Abstract
https://doi.org/10.1136/tobaccocontrol-2013-051466
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11444157&dopt=Abstract
https://doi.org/10.1080/105504901750227804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15700504&dopt=Abstract
https://doi.org/10.15288/jsa.2004.65.681
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19413788&dopt=Abstract
https://doi.org/10.1111/j.1360-0443.2009.02545.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11707160&dopt=Abstract
https://doi.org/10.1007/s11920-001-0040-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21513510&dopt=Abstract
https://doi.org/10.1186/1471-2458-11-256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25595301&dopt=Abstract
https://doi.org/10.1016/j.jsat.2014.12.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27286288&dopt=Abstract
https://doi.org/10.3109/00952990.2016.1171327
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25650047&dopt=Abstract
https://doi.org/10.1016/j.psychres.2014.11.064
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11086367&dopt=Abstract
https://doi.org/10.1001/jama.284.20.2606


Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2018 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

     e7J Clin Psychiatry 79:5, September/October 2018

Smoking Prevalence in Those With Mental Health Problems

rates by level of psychological distress-time 
series analysis of US National Health Interview 
Survey Data 1997–2014. Nicotine Tob Res. 
2016;18(6):1463–1470. PubMed CrossRef

19. Szatkowski L, McNeill A. Diverging trends in 
smoking behaviors according to mental health 
status. Nicotine Tob Res. 2015;17(3):356–360. PubMed CrossRef

20. Weinberger AH, Bandiera FC, Leventhal AM, et 
al. Socioeconomic disparities in smoking 
among US adults with depression, 2005–2014. 
Am J Prev Med. 2018;54(6):765–775. PubMed CrossRef

21. Weinberger AH, Gbedemah M, Wall MM, et al. 
Cigarette use is increasing among people with 
illicit substance use disorders in the United 
States, 2002–14: emerging disparities in 
vulnerable populations. Addiction. 
2018;113(4):719–728. PubMed CrossRef

22. Jamal A, Homa DM, O’Connor E, et al; CDC. 
Current cigarette smoking among adults—
United States, 2005–2014. MMWR Morb Mortal 
Wkly Rep. 2015;64(44):1233–1240. PubMed CrossRef

23. Edwards SA, Bondy SJ, Kowgier M, et al. Are 
occasional smokers a heterogeneous group? 
an exploratory study. Nicotine Tob Res. 
2010;12(12):1195–1202. PubMed CrossRef

24. Hassmiller KM, Warner KE, Mendez D, et al. 
Nondaily smokers: who are they? Am J Public 
Health. 2003;93(8):1321–1327. PubMed CrossRef

25. Nguyen QB, Zhu S-H. Intermittent smokers 
who used to smoke daily: a preliminary study 
on smoking situations. Nicotine Tob Res. 
2009;11(2):164–170. PubMed CrossRef

26. Schane RE, Ling PM, Glantz SA. Health effects 
of light and intermittent smoking: a review. 
Circulation. 2010;121(13):1518–1522. PubMed CrossRef

27. Inoue-Choi M, Liao LM, Reyes-Guzman C, et al. 
Association of long-term, low-intensity 
smoking with all-cause and cause-specific 
mortality in the National Institutes of Health-
AARP Diet and Health Study. JAMA Intern Med. 
2017;177(1):87–95. PubMed CrossRef

28. Center for Behavioral Health Statistics and 
Quality. Behavioral Health Trends in the United 
States: Results from the 2014 National Survey 
on Drug Use and Health. SAMHSA website. 
https://www.samhsa.gov/data/sites/default/
files/NSDUH-FRR1-2014/NSDUH-FRR1-2014.pdf. 
2015.

29. Kessler RC, Andrews G, Colpe LJ, et al. Short 
screening scales to monitor population 
prevalences and trends in non-specific 
psychological distress. Psychol Med. 
2002;32(6):959–976. PubMed CrossRef

30. Kessler RC, Barker PR, Colpe LJ, et al. Screening 
for serious mental illness in the general 
population. Arch Gen Psychiatry. 
2003;60(2):184–189. PubMed CrossRef

31. American Psychiatric Association. Diagnostic 
and Statistical Manual for Mental Disorders. 
Fourth Edition, Text Revision. Washington, DC: 
American Psychiatric Association; 2000.

32. Budney AJ, Moore BA, Vandrey RG, et al. The 
time course and significance of cannabis 
withdrawal. J Abnorm Psychol. 
2003;112(3):393–402. PubMed CrossRef

33. Budney AJ, Vandrey RG, Hughes JR, et al. Oral 
delta-9-tetrahydrocannabinol suppresses 
cannabis withdrawal symptoms. Drug Alcohol 
Depend. 2007;86(1):22–29. PubMed CrossRef

34. Moore BA, Budney AJ. Relapse in outpatient 
treatment for marijuana dependence. J Subst 
Abuse Treat. 2003;25(2):85–89. PubMed CrossRef

35. Pacek LR, Mauro PM, Martins SS. Perceived risk 
of regular cannabis use in the United States 
from 2002 to 2012: differences by sex, age, and 
race/ethnicity. Drug Alcohol Depend. 
2015;149:232–244. PubMed CrossRef

36. Stata Statistical Software [computer program]. 
Version Release 12. College Station, TX: 
StataCorp, LP; 2011.

37. Weinberger AH, Funk AP, Goodwin RD. A 
review of epidemiologic research on smoking 
behavior among persons with alcohol and 
illicit substance use disorders. Prev Med. 
2016;92:148–159. PubMed CrossRef

38. Amrock SM, Weitzman M. Adolescents’ 
perceptions of light and intermittent smoking 
in the United States. Pediatrics. 
2015;135(2):246–254. PubMed CrossRef

39. Bondy SJ, Victor JC, Diemert LM, et al. 
Transitions in smoking status over time in a 
population-based panel study of smokers. 
Nicotine Tob Res. 2013;15(7):1201–1210. PubMed CrossRef

40. Robertson L, Iosua E, McGee R, et al. Nondaily, 
low-rate daily, and high-rate daily smoking in 
young adults: a 17-year follow-up. Nicotine Tob 

Res. 2016;18(5):943–949. PubMed CrossRef
41. White HR, Bray BC, Fleming CB, et al. Transitions 

into and out of light and intermittent smoking 
during emerging adulthood. Nicotine Tob Res. 
2009;11(2):211–219. PubMed CrossRef

42. Fiore MC, Jaén CR, Baker TB, et al. Treating 
Tobacco Use and Dependence: 2008 Update. 
Rockville, MD: US Department of Health and 
Human Services; 2008.

43. Bartsch A-L, Härter M, Niedrich J, et al. A 
systematic literature review of self-reported 
smoking cessation counseling by primary care 
physicians. PLoS One. 2016;11(12):e0168482. PubMed CrossRef

44. Himelhoch S, Daumit G. To whom do 
psychiatrists offer smoking-cessation 
counseling? Am J Psychiatry. 
2003;160(12):2228–2230. PubMed CrossRef

45. Lawson PJ, Flocke SA, Casucci B. Development 
of an instrument to document the 5A’s for 
smoking cessation. Am J Prev Med. 
2009;37(3):248–254. PubMed CrossRef

46. Vijayaraghavan M, Yuan P, Gregorich S, et al. 
Disparities in receipt of 5As for smoking 
cessation in diverse primary care and HIV 
clinics. Prev Med Rep. 2017;6:80–87. PubMed CrossRef

47. Fendrich M, Johnson TP, Wislar JS, et al. The 
utility of drug testing in epidemiological 
research: results from a general population 
survey. Addiction. 2004;99(2):197–208. PubMed CrossRef

48. Connor Gorber S, Schofield-Hurwitz S, Hardt J, 
et al. The accuracy of self-reported smoking: a 
systematic review of the relationship between 
self-reported and cotinine-assessed smoking 
status. Nicotine Tob Res. 2009;11(1):12–24. PubMed CrossRef

49. Hughes JR. Measurement of the effects of 
abstinence from tobacco: a qualitative review. 
Psychol Addict Behav. 2007;21(2):127–137. PubMed CrossRef

50. Soulakova JN, Bright BC, Crockett LJ. 
Perception of time since smoking cessation: 
time in memory can elapse faster. J Addict 
Behav Ther Rehabil. 2015;4(4). PubMed CrossRef

51. Biener L, Garrett CA, Gilpin EA, et al. 
Consequences of declining survey response 
rates for smoking prevalence estimates. Am J 
Prev Med. 2004;27(3):254–257. PubMed CrossRef

52. Galea S, Tracy M. Participation rates in 
epidemiologic studies. Ann Epidemiol. 
2007;17(9):643–653. PubMed CrossRef

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26705303&dopt=Abstract
https://doi.org/10.1093/ntr/ntv272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25180078&dopt=Abstract
https://doi.org/10.1093/ntr/ntu173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29674184&dopt=Abstract
https://doi.org/10.1016/j.amepre.2018.02.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29265574&dopt=Abstract
https://doi.org/10.1111/add.14082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26562061&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6444a2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20978108&dopt=Abstract
https://doi.org/10.1093/ntr/ntq168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12893622&dopt=Abstract
https://doi.org/10.2105/AJPH.93.8.1321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19246632&dopt=Abstract
https://doi.org/10.1093/ntr/ntp012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20368531&dopt=Abstract
https://doi.org/10.1161/CIRCULATIONAHA.109.904235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27918784&dopt=Abstract
https://doi.org/10.1001/jamainternmed.2016.7511
https://www.samhsa.gov/data/sites/default/files/NSDUH-FRR1-2014/NSDUH-FRR1-2014.pdf
https://www.samhsa.gov/data/sites/default/files/NSDUH-FRR1-2014/NSDUH-FRR1-2014.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12214795&dopt=Abstract
https://doi.org/10.1017/S0033291702006074
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12578436&dopt=Abstract
https://doi.org/10.1001/archpsyc.60.2.184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12943018&dopt=Abstract
https://doi.org/10.1037/0021-843X.112.3.393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16769180&dopt=Abstract
https://doi.org/10.1016/j.drugalcdep.2006.04.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14629990&dopt=Abstract
https://doi.org/10.1016/S0740-5472(03)00083-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25735467&dopt=Abstract
https://doi.org/10.1016/j.drugalcdep.2015.02.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27196143&dopt=Abstract
https://doi.org/10.1016/j.ypmed.2016.05.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25583910&dopt=Abstract
https://doi.org/10.1542/peds.2014-2502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23231826&dopt=Abstract
https://doi.org/10.1093/ntr/nts259
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26246050&dopt=Abstract
https://doi.org/10.1093/ntr/ntv167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19246434&dopt=Abstract
https://doi.org/10.1093/ntr/ntn017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28002498&dopt=Abstract
https://doi.org/10.1371/journal.pone.0168482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14638595&dopt=Abstract
https://doi.org/10.1176/appi.ajp.160.12.2228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19666161&dopt=Abstract
https://doi.org/10.1016/j.amepre.2009.04.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28271025&dopt=Abstract
https://doi.org/10.1016/j.pmedr.2017.02.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14756712&dopt=Abstract
https://doi.org/10.1111/j.1360-0443.2003.00632.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19246437&dopt=Abstract
https://doi.org/10.1093/ntr/ntn010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17563132&dopt=Abstract
https://doi.org/10.1037/0893-164X.21.2.127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26966694&dopt=Abstract
https://doi.org/10.4172/2324-9005.1000145
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15450639&dopt=Abstract
https://doi.org/10.1016/j.amepre.2004.05.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17553702&dopt=Abstract
https://doi.org/10.1016/j.annepidem.2007.03.013

