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Abstract

Background—It is generally accepted that smoking starts in adolescence and earlier initiation is
associated with more negative health outcomes. Some research suggests that women initiate
smoking at later ages and have more negative health outcomes than men. The purpose of this study
was to examine gender differences in age of initiation and its association with health.

Methods—The sample included men (n=8,506) and women (n=8,479) with a history of smoking
from the 2001-2002 National Epidemiological Survey of Alcohol Related Conditions. Logistic
regression was used to examine gender differences in the effect of late smoking initiation on
physical and mental health status after adjusting for covariates.

Results—At mostly all ages after 16, women exceeded men in rates of smoking initiation (59.8%
vs. 50.3%, p<.001). Among late initiators (=16), women were more likely than men to have
hypertension (OR:1.24,CI:1.09-1.41), heart disease (OR:1.20,Cl:1.00-1.45), major depressive
disorder (OR:2.54,CI:2.22-2.92) and generalized anxiety disorder (OR:2.34,Cl1:1.84-2.99). Among
early initiators (<16), women were more likely than men to have major depressive disorder (OR:
2.42,Cl1:2.11-2.77) and generalized anxiety disorder (OR:2.01,Cl:1.59-2.54) but there were no
gender differences in the likelihood of having hypertension (OR:1.04,C1:0.89-1.22) and heart
disease (OR:1.11,CI:0.90-1.36).

Conclusions—In late adolescence and adulthood, women exceed men in smoking initiation.
Late initiation was associated with more significant physical health risks for women than men. Our
findings raise questions about generally accepted notions on the age at which smoking initiation
occurs and its association with health.

Cigarette smoking remains the leading cause of preventable morbidity and mortality in the
United States (Centers for Disease Control and Prevention (CDC), 2008). The number of
women who die of smoking-attributable diseases is on the rise and the risk of death is now
nearly similar to that of men (Thun et al., 2013). Although smoking is believed to begin and
become established in adolescence, (Elders, Perry, Eriksen, & Giovino, 1994) studies have
determined that smoking initiation also occurs during later developmental periods such as
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late adolescence and adulthood, and that this is more common in women when compared to
men (Geronimus, Neidert, & Bound, 1993; Jha et al., 2013; King et al., 2006; Moon-
Howard, 2003; Pirie, Peto, Reeves, Green, & Beral, 2013; Thompson, Moon-Howard, &
Messeri, 2011). One national study found that 33% of women who smoke initiated at age 20
or later, compared to 25% of men (Jha et al., 2013).

It is also generally believed that earlier smoking initiation is associated with more negative
consequences (Glied, 2003). This notion is based on studies that find a number of
differences in the smoking behaviors and health status among smokers who initiate early and
those who initiate later. Late initiators are less likely to become daily smokers (Hassmiller,
Warner, Mendez, Levy, & Romano, 2003), smoke fewer cigarettes per day (Lenk, Chen,
Bernat, Forster, & Rode, 2009) and are more likely to quit (Breslau, 1993; Chen & Millar,
1998; Khuder, Dayal, & Mutgi, 1999). They are less likely to develop physical health
problems like cardiovascular disease (Huxley & Woodward, 2011; Kawachi et al., 1993;
Planas et al., 2002) and mental health problems like depression (Ajdacic-Gross et al., 2009;
Grant, 1998; Hanna, Yi, Dufour, & Whitmore, 2001; Jamal, Does, Penninx, & Cuijpers,
2011).

Some of the differences observed among early and late initiators are similar to differences
observed among men and women. Women are less likely to be daily smokers (Johnson &
Novak, 2009; Schane, Glantz, & Ling, 2009) and smoke fewer cigarettes per day (Haiman et
al., 2006). However, there are some important distinctions. Women who smoke are less
likely to quit (CDC, 2012; United States Department of Health and Human Services
(USDHHS), 2001) and are more likely to cardiovascular disease (Huxley & Woodward,
2011) and depression (Husky, Mazure, Paliwal, & McKee, 2008).

Rates of late smoking initiation and its associated smoking behaviors and health risks may
have been underestimated. The excess hazards of smoking among a population depend on
smoking behaviors observed over a period of at least 40 years (Pirie et al., 2013). Smoking
among women peaked nearly two decades after men in the 1960's (Forey, Hamling, & Wald,
2009). Therefore, the full effects of prolonged smoking among women can only be observed
during the 2000s. Moreover, a recent body of literature has put into question the generally
accepted notion that later smoking initiation is associated with a lower probability of
negative smoking behaviors and health outcomes (Reidpath, Ling, Wellington, Al-Sadat, &
Yasin, 2013; Thompson et al., 2011). For example, a global study of smoking behaviors
found the direction of the relationship between age of initiation and smoking behaviors
varied by country and gender (Reidpath et al., 2013). Thus, an analysis of age of smoking
initiation utilizing data from the 2000s can better inform our understanding of late smoking
initiation and the development of disease among women who smoke.

The purpose of this study was to examine gender differences in age of smoking initiation
and its association with health. We use data from 2001-2002 National Epidemiologic Survey
on Alcohol and Related Condition (NESARC). The NESARC occurred 40 years after the
peak of smoking rates among women, the period of time it takes to observe the full risks of
smoking among a population (Pirie et al., 2013). Studies on differences by age at initiation
typically compare adolescent (age <18) to adult initiators (age = 18). In order to highlight
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gender differences in age of smoking initiation, we conducted our comparisons at the age at
which women exceed men in rates of initiation.

We posit that women will exceed men in smoking initiation by late adolescence. We also
hypothesize that the lower frequency of health problems observed among smokers who
initiate late relative to those who initiate early applies to men but not women; based on prior
work documenting that women are at increased risk for mental and physical health problems
like heart disease and depression.

Study sample

Data were drawn from the 2001 to 2002 NESARC, a nationally representative sample of
adults in the United States conducted by the National Institute on Alcohol Abuse and
Alcoholism (NIAAA). Data were collected by personal interviews from 43,093 civilian,
non-institutionalized adults (age =18 years) in the United States. The NESARC oversampled
Blacks, Hispanics and adults 18 to 24 years of age. Further details on sampling, purpose, and
weighting have been published elsewhere (Grant et al., 2003). The study sample included
those who reported smoking at least 100 cigarettes in their entire lifetime. Smokers who did
not know the age they smoked their first cigarette and with missing data on variables of
interest were removed from analysis. The final analytic sample included 8,506 men and
8,479 women.

Sociodemographics

The following sociodemographic variables are known to be associated with smoking
(Barbeau, Krieger, & Soobader , 2004, Centers for Disease Control and Prevention (CDC),
2013 Wood, , Goesling & Avellar, S, 2007) and were used in the analysis: age (years), race/
ethnicity (White, non-Hispanic; Black, non-Hispanic; Hispanic or Latino; Asian/Native
Hawaiian/Pacific Islander; American Indian/Alaska Native), education (no high school
diploma/GED, high school diploma/GED, at least some college education), employment
status (unemployed (e.g., looking for work, not looking for work and permanently disabled),
region of residence (South, Midwest, Northeast, West), marital status (never married,
currently married/partnered, formerly married (e.g., divorced, separated, widowed), number
of children, and household income.

Smoking behaviors

Daily smokers—Smokers were asked “about how often did they usually smoke.” If
smokers reported smoking seven days, they were classified as daily smokers. Cigarettes
smoked per day. Smokers were asked “on the days smoked about how many cigarettes did
they usually smoke. Former smokers were those who reported not smoking a cigarette
within the past 12 months. Duration since last smoked. Smokers were asked “when was the
most recent time you smoked”. Nicotine dependence was assessed with the Alcohol Use
Disorders and Associated Disabilities Interview Schedule-DSM-1V (AUDADIS-IV) which
is reliable and valid (Grant et al., 2003).
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Health status

Physical health status included cardiovascular disease and hypertension. Cardiovascular
disease is the leading cause of death for men and women in the United States (Murphy, Xu,
& Kochanek, 2013). Hypertension is the leading cause of cardiovascular disease and is also
a risk factor for other physical health problems such as stroke and kidney disease
(Chobanian et al., 2003). Cigarette smoking is a risk factor for both cardiovascular disease
and hypertension (CDC, 2013). Participants were asked if they were ever diagnosed by a
health professional with high blood pressure/hypertension and cardiovascular disease (i.e.,
rapid heartbeat, heart attack, heart disease). Mental health status included major depressive
disorder (MDD), generalized anxiety disorder (GAD), alcohol use disorder (abuse or
dependence) (AUD) and substance use disorder (abuse or dependence) (SUD). MDD, GAD,
AUD and other SUD are some of the most prevalent psychiatric disorders in the United
States (Kessler, Chiu, Demler, Merikangas, & Walters, 2005; Kessler, Berglund, et al.,
2005), are associated with cigarette smoking (Breslau, Novak, & Kessler, 2004) and often
co-occur with cardiovascular disease (Ormel et al., 2007). Participants were assessed for
these disorders with the AUDADIS-IV, and were based on DSM-IV diagnoses. Substance
use disorder was an aggregate of disorders related to all substances except nicotine and
alcohol (i.e., cannabis, cocaine, opioid, amphetamine, hallucinogen, sedatives, tranquilizers,
inhalants, solvents, and all others).

Data analysis

RESULTS

Chi-square and #tests were used to compare differences by gender in age of initiation,
sociodemographics, smoking behaviors and physical and mental health status for the study
sample and then among those who initiate early and those who initiate late. We assess
gender and its association with smoking behaviors and health status in terms of odds ratios
using logistic regression models. This analysis was stratified by age of initiation. We then
assess whether gender and its association with smoking behaviors and health is moderated
by age of initiation by including an age of initiation-by-gender interaction term. All models
were adjusted for sociodemographics. Models for physical health status were also adjusted
for smoking behaviors. We present adjusted odds ratios (ORs) and their associated 95%
confidence intervals (95% Cls), as well as interaction ORs and their associated 95%
confidence intervals (Cls). The interaction OR is a ratio of the gender-specific associations
between age of initiation and the outcome of interest; 95% Cls that do not include 1.0
indicate a statistically significant gender difference (p < 0.05).

Survey weights were applied to all analyses. Weighting allowed for sample estimates to
closely approximate the US population in 2001-2002. All statistical analyses were
performed using STATA® Version 12.1. Due to the relatively large sample size of the study,
we consider results that achieve statistical significance at the .001, unless otherwise noted.

Age of initiation by gender

Women exceed men in the rate of smoking initiation at age 16 and at every age after except
for the age of 24 (Figure 1). Forty percent (40.2%) of women and 49.7% of men initiated

Ad(dict Res Theory. Author manuscript; available in PMC 2016 August 03.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Thompson et al.

Page 5

smoking prior to the age of 16, compared to 59.8% of women and 50.3% of men who
initiated at age 16 or later. We dichotomized all subsequent analysis by this crossover age:
those who had their first full cigarette before the age of 16 were labeled ’early initiators’ and
those who had their first full cigarette at the age 16 or later were labeled ‘late initiators’.

Descriptive statistics

Sociodemographics, smoking behaviors and health status by gender and age of initiation are
presented in Table 1.

Sociodemographics—Among late initiators, women were slightly older than men, more
likely to have been born before 1950 (55.8% vs. 41.1%, respectively) and to be White. Men
and women late initiators differed on every familial characteristic. Women were more likely
to be formerly married, had more children and more likely to have a household income of
less than $20,000.

Among early initiators, women were younger than men early initiators and more likely to
have been born after 1950 (75.5% vs. 60.5%). Women were also more likely to be
unemployed, formerly married and to have a household income of less than $20,000.

Smoking behaviors—Among late initiators, women smoked fewer cigarettes per day
than men and were more likely to be former smokers. There were no gender differences in
daily smoking status and nicotine dependence.

Among early initiators, women smoked fewer cigarettes per day than men, were less likely
to be former smokers and more likely to be nicotine dependent. There was no difference in
daily smoking status.

Health status—Among late initiators, women were more likely than men to have
hypertension and there was no differences the rates of cardiovascular disease. Women late
initiators were more likely than men late initiators to have major depressive and generalized
anxiety disorders and less likely to have an alcohol or substance use disorder.

Among early initiators, there was no gender difference in the rates of hypertension or
cardiovascular disease. Women early initiators were more likely than men early initiators to
have major depressive and generalized anxiety disorders and less likely to have an alcohol or
substance use disorder.

Multivariate analysis

Smoking behaviors—Logistic regression models show that even when
sociodemographics are taken into account, women late initiators smoke fewer cigarettes per
day than men late initiators. There were no gender differences in daily smoking status or the
likelihood of being nicotine dependent or a former smoker (Table 2-a).

Among early initiators, women smoked fewer cigarettes per day than men. There were also
no gender differences in daily smoking status or the likelihood of being nicotine dependent
or a former smoker (Table 2-b).
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In general, early initiators had more negative smoking behaviors than their gender age of
initiation counterparts. There was a significant interaction such that the difference between
men and women in cigarettes smoked per day was greater among early than late initiators
(Table 2-c).

Health status—Logistic regression models show that when sociodemographics and
smoking behaviors are taken into account, women late initiators are more likely than men
late initiators to have hypertension, major depressive and generalized anxiety disorder s and
less likely to have an alcohol or substance use disorder. Logistic regression models also
show that women late initiators are more likely to have cardiovascular disease (OR: 1.20, CI:
1.00-1.45, p=.05) but the analysis did not reach statistical significance at the .001 level
(Table 3-a).

Among early initiators, there were no gender differences in the likelihood of having
hypertension and cardiovascular disease. Yet there were gender differences in mental health
status. Women early initiators were more likely than men early initiators to have major
depressive and generalized anxiety disorders and less likely to have an alcohol or substance
use disorder (Table 3-b).

There were no significant interactions. In general, early initiators had more negative physical
and mental health than men but not women late initiators. Women late initiators and early
initiators of both genders had a similar likelihood—as reflected in their overlapping
confidence intervals—of having hypertension and heart disease. In regards to mental health,
women late and women early initiators had a similar likelihood—as reflected in their
overlapping confidence intervals—of having major depressive and generalized anxiety
disorders. Women late initiators had a greater likelihood of have these disorders than men
early initiators (Table 3-c).

DISCUSSION

The purpose of this study was to examine gender differences in age at initiation and its
association with health in a large nationally representative sample of adults in the United
States. It is generally accepted that smoking begins in adolescence, (USDHHS, 2012; Elders
et al., 1994) and earlier initiation is associated with more negative health outcomes (Ajdacic-
Gross et al., 2009; Grant, 1998; Hanna et al., 2001; Huxley & Woodward, 2011; Jamal et al.,
2011; Kawachi et al., 1993; Planas et al., 2002). We found this to be the case generally for
men but less so for women. In early adolescence, males exceeded females in rates of
smoking initiation but in late adolescence and adulthood, women exceeded men in rates of
smoking initiation. Late smoking initiation was associated with a decreased likelihood
having mental and physical health problems among men and with mental health problems
among women. We also found that gender disparities in physical health were most evident
among late smoking initiators. Women who initiate smoking late were more likely than men
who initiate smoking late to have hypertension and heart disease. There were no differences
in physical health status among men and women who initiate early.

Ad(dict Res Theory. Author manuscript; available in PMC 2016 August 03.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Thompson et al.

Page 7

Our first key finding was that women exceed men in smoking initiation during late
adolescence and adulthood. This finding is consistent with previous research on historical
patterns of smoking uptake among women. During the 1930's and 1940's, smoking initiation
among women occurred across all birth cohorts. In other words, initiation was spread across
all age groups and not confined to adolescence and early adulthood (D. M. Burns et al.,
2012). Women from older age cohorts would have initiated smoking during the Women's
Rights Movement (Second Wave, 1965 to 1972) but prior to the antismoking environment
that emerged following the publication of the US Surgeon General's report on smoking and
health in 1964 (Warner, 1977). Thus their relatively high smoking uptake in adulthood may
be attributable to efforts by tobacco companies to expand their market by equating women's
liberation with smoking (O'Keefe & Pollay, 1996). Among birth cohorts of men and women
born after the 1960s, the mean age of smoking initiation decreased. However, there is data to
suggest that birth cohorts born after the 1990s, the mean age of initiation is on the rise
(SAMHSA, 2011). Future research should examine factors associated with period changes
in late smoking initiation among men and women.

Another key finding is that gender disparities in physical health are most evident among late
smoking initiators. Men late initiators had rates of hypertension and heart disease lower than
women late initiators and women late initiators had rates of hypertension no different from
women and men early initiators. The underlying mechanisms by which smoking might
differentially affect the physical health of women late initiators are unclear (Huxley &
Woodward, 2011). However, it might be attributable to the demographic characteristics of
women who initiate smoking late. Women late initiators compared to men late initiators had
lower incomes and were more likely to be widowed or divorced. Studies consistently find an
association between low-income (Barbeau, Krieger, & Soobader , 2004, CDC, 2013 Wood,
R.G., Goesling, B & Avellar, S, 2007) and being divorced or widowed and an increased risk
of physical and mental health problems (Baune et al., 2012; Bivanco-Lima, Santos, Cortez
Vannucchi, & Sampaio de Almeida Ribeiro, 2013). Future research should focus on panel
data to better understand the relationship between gender, age of smoking initiation, and the
development of disease.

Our findings on gender differences in mental health status are consistent with the literature
on smoking, gender and mental health and less consistent with the literature on age of
initiation and mental health status. It is argued that the mental health characteristics
associated with smoking initiation in adolescence might be less relevant to smoking
initiation later in life (Ajdacic-Gross et al., 2009). We found that women regardless of age of
initiation, women were more likely than men to have depression and anxiety which is
consistent with a number of studies on differences in mental health status among men and
women who smoke (Husky et al., 2008). Conversely, regardless of age of initiation, men
were more likely than women to meet criteria for alcohol and substance use disorders.
Combined, these findings suggest that mental health problems among women who initiate
late appear to be more of an effect of gender than age of initiation.
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Limitations

This study utilizes a nationally representative sample of U.S. adults from 2001 and 2002
which includes smoking information, health status, and DSM-IV diagnosis. While this data
is the most currently available data assessing these domains, it is possible that findings may
have changed in the intervening 10 years. Future research should seek to replicate the study
in samples involving younger aged cohorts. Second, our primary variable -- age at smoking
initiation -- is sensitive to self-report error. This is a limitation of all self-report assessments
on drug use. However, this limitation does require consideration of the potential effect of
self-report error on our findings of gender differences in physical health among the late
initiation group. We found that gender disparities in hypertension and cardiovascular disease
existed among the late and not the early initiation group and given that women late initiators
were more likely than men late initiators to be born before 1950, our findings of gender
disparities could be due to the positive association between older age and the development of
disease. We do not believe this to be the case. First, men and women late initiators are
relatively close in age, on average two years apart (48.3 vs. 50.2 years). Moreover, we
conducted an analysis whereby we limited our sample to those born after 1950. Studies
suggest that if self-report error occurs, individuals who recall onset behaviors that occur
within 50 years are more likely to report a younger age of onset when compared to those
reporting onset behaviors that occur more than 50 years ago (Bright & Soulakova, 2014).
The findings from this analysis showed gender disparities in hypertension and heart disease
among both initiation groups but disparities in hypertension were greater among the late
initiation group and a similar trend was observed for cardiovascular disease. Finally, we
don't know if reported health problems are smoking related. However, smoking is the
leading cause of actual death, and it is likely that our physical health outcomes of interest—
hypertension and heart disease—are attributable to smoking (Mokdad et al., 2004).
Moreover, our findings are indicative of a health profile smokers and can inform
interventions related to women's health regardless of whether the health problems are
smoking related.

Our findings raise questions about notions related to the age at which smoking initiation
occurs and its association with physical and mental health. In late adolescence and
adulthood, women exceed men in smoking initiation rates. Smoking initiation during this
period carried more significant physical health risks for women than men. Tobacco policies
should not be shaped by the notion that later smoking initiation is associated with less severe
consequences (Glied, 2003) but that smoking initiation at all ages carries similar risks.
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Figure 1.
Smoking initiation by age and gender among NESARC respondents who smoked >100

cigarettes (men: mean=15.6, median=16.0; women: mean=16.7, median=16.0) (n=16,985)
Notes: Smoking initiation estimates weighted to approximate the US population in
2001-2002.
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Table 1

Sociodemographics, smoking behaviors and health status by gender

Page 13

Men

n=8,506 (54.29%)

Women

Nn=8,479 (45.8%)

Late Initiation (age <16)

Early Initiation (age =16)

Men

Women

Men

Women

Nn=4,470 (49.9%)

n=5,303 (50.1%)

n=4,036 (59.5%)

Age, y (se)

Birth cohort
1911-1929

1930-1949
1950-1969
1970-1984
Race/ethnicity (%)
White, non-Hispanic

Black, non-Hispanic

Hispanic
Asian/Pacific Islander
American Indian/Alaskan
Native

Education (%)
<HS

=HS
>College

Unemployed (%)

Region (%)
South
Midwest
Northeast
West

Marital status (%)
Currently

Formerly
Never

# of children (se)

Household income (%)

<$19,999

$20,000-39,999
$40,000-69,999
$70,000<

Daily smoker (%)

475 (22)

10.4

29.4
38.8
21.4

77.3

8.3
8.9
3.0
25

18.9

26.6
54.5
3.8

35.5
24.9
19.8
19.8

66.7

14.7
18.6
2.1(.02)

20.0

28.9
28.5
22.6
83.9

46.7 (.21)

9.5

27.7
41.1
21.6

80.2"
9.0
6.6
16
26

154"
274
57.1
43

34.3
249
21.0
19.9

580"
26.9
15.1
22(.02)

26.7 *
27.2
25.4
20.7
83.5

*
483 (.31) 502 (27)
11.8 135
29.3 323
38.0 375
20.8 16.7
74.1 183
10.0 10.7
9.6 6.6
42 2.1
21 23
157 12.7
27.0 339
57.3 54.4
3.9 31
354 339
233 251
202 208
21.1 202
*
68.0 580
137 28.9
18.3 13.3
*
2.0 (.03) 22(03)
*
18.1 265
284 26.4
29.0 263
245 208
88.3 89.6
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*

46.8 (.30) 41.6(:31)
8.9 3.6 g
29.6 20.9
39.6 46.6
21.9 28.9
80.5 83.0
65 6.3
8.2 6.6
18 0.9
3.0 3.2
22.1 194
26.2 25.3
51.7 55.3

*
3.7 6.0
35.7 34.8
%6.5 24.6
19.3 21.3
18.5 194

*
65.5 58.0
15.7 244
18.8 17.6
22(04) 2.1(.04)
*

22.0 27.0
29.3 28.4
28.0 241
20.7 205
86.5 85.4

n=3,217 (40.5%)
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Men

n=8,506 (54.2%)

Women

n=8,479 (45.8%)

Late Initiation (age <16)

Early Initiation (age >16)

Men

Women

Men

Women

Nn=4,470 (49.9%)

n=5,303 (50.1%)

n=4,036 (59.5%)

n=3,217 (40.5%)

>10 Cigarettes per day

(CPD) (%)

Nicotine dependence (%)

Former (%)

Hypertension (%)

60.9

38.8

45.1

21.2

Cardiovascular disease (%) 9.0

Major Depressive Disorder 15.6

(%)

Generalized Anxiety

Disorder (%)

Alcohol use disorder (%)

4.0

16.2

Substance use disorder (%)  20.9

*

48.8

41.2

43.0

21.6

9.6
*

313

*

8.3

*

8.1

*

14.6

57.8

325

40.0

20.7

7.7

12.5

3.1

*

45.8

66.3

455

44.1

21.8

10.3

18.7

4.8

19.4

26.6

*

55.7

*

51.6
*

35.1

*
17.0
9.5

38.4
9.9

*
11.7
23.4

Note: P-values are calculated from chi-square tests for categorical variables and t-tests for continuous variables.

Data were weighted to approximate the US population in 2001-2002.

SE is linearized standard errors.

*
p<.001
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