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Introduction

Several research teams in systematic reviews have reported a positive association between
depression and cigarette smoking,' > with evidence that the association may be bidirectional.'
Compared with the knowledge about the association between depression and cigarette smoking,
little is known about the association between depression and electronic vapor product use.* Two
cross-sectional studies of US adults® and college students® reported a positive association between
mental health problems including depression and electronic vapor product use. A recent
longitudinal study among college students in Texas concluded a predictive effect of depressive
symptoms on electronic vapor product use, but not vice versa.”*

In the USA, both depressive symptoms and nicotine-containing product use, specifically
electronic vapor product use, are common and emerging public health concerns among young
people.” "% In 2016, 12.8% of US adolescents aged 12—17 and 10.9% of young adults aged 18-25
experienced a major depressive episode.’” Electronic vapor products have been the most commonly
used nicotine-containing product among US adolescents since 2014; 11.7% of US adolescents were
current electronic vapor product users, while 7.6% were current cigarette smokers in 2017.% For
young adults aged 18-24, combustible cigarette smoking is still more common than electronic
vapor product use, but the prevalence of electronic vapor product use has been increasing’; 5.2%
were current electronic vapor product users, and 13.0% were current cigarette smokers in 2015.'°
Since depressive symptoms and nicotine-containing product use are positively associated, even
though the directionality is still controversial,' identification of the possible moderators of the
association between these two problems is critical to identify the populations at greater risk of
cigarette smoking and electronic vapor product use more accurately and to prepare better
prevention strategies.

Of various influencing factors for depressive symptoms among adolescents and young adults,
the presence of parents’ depression is considered as a salient risk factor.'""'? Children of parents
who suffered from depression are more likely to experience depressive symptoms compared with
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their counterparts.'*'? If this intergenerational continuity of depressive symptoms between parents
and children exists, parents’ depression could influence the association between children’s
depressive symptoms and nicotine-containing product use. However, in previous studies, the
associations of depressive symptoms with cigarette smoking and electronic vapor product use were
examined without considering the influence of parent’s depression.' ¢ Thus, the results about the
association in previous studies could be imperfect and investigations that examine the influence of
parents’ depression may be required.

This study examined whether the moderation effect of parent’s depression on the positive
association between depressive symptoms and use of combustible cigarettes and electronic vapor
products among adolescents and young adults exists or not. Two major research questions were
tested: (1) Are adolescents and young adults’ depressive symptoms and their cigarette smoking and
electronic vapor product use associated positively? (2) Are the associations of depressive
symptoms with cigarette smoking and electronic vapor product use among adolescents and young
adults moderated by parent’s depression?

Methods
Data source

The data from the 2016 Rochester Intergenerational Study (RIGS) was used. The RIGS is an
intergenerational extension of the Rochester Youth Developmental Study (RYDS) that was
conducted from 1988 to 2006."*'* The Rochester studies aimed to examine the intergenerational
continuity of problem behaviors, specifically substance use and delinquency. In 1988, 1000
adolescents (referred as generation 2 [G2]) from 7th- to 8th-grade classes in public schools in
Rochester, New York, and their primary caregiver (G1) were recruited as the original sample of the
RYDS."? Male adolescents (73%) and those who lived in high-crime neighborhoods were
oversampled. In 1999, the RIGS began. The first-born child of G2 participants (G3) was included
and has participated in annual interviews beginning when the child turned 8.!> Two questions for
electronic vapor product use were added to the 2016 RIGS survey, and only G3 participants who
were aged 12 years or older answered the questions. Data collection and use were reviewed by the
Institutional Review Board at the University at Albany.

Of the original G3 sample in the 2016 RIGS (N =419), those who were under 12 years were
excluded because they did not participate in the questions for electronic vapor product use (n=17).
A G3 participant who had missing values for electronic vapor product use variables (n=1) was
excluded. In addition, G2 parents who did not participate in the diagnostic interview for depression
(n=47) were excluded. As a result, the data of 354 G3 participants aged 12-30 years old and their
parents were analyzed.

Dependent variables

G3 participants’ current cigarette smoking and electronic vapor product use were measured as
dichotomous variables. Those who smoked cigarettes at least one time during the past month
before the interview were considered as current cigarette smokers (yes =1, no=0). Those who
used electronic cigarettes or vapor products at least once a month in the past 12 months before the
interview were considered as current electronic vapor product users (yes = 1, no=0).

Independent variables

G3 participants’ depressive symptoms were measured using a 13-item questionnaire adopted
from the Center for Epidemiology Studies-Depression (CES-D) scale.'>'® The CES-D is a
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commonly used measure of depressive symptoms among community-dwelling populations.
Respondents indicated how frequently they felt 11 depressive symptoms and 2 reverse-coded
joyful experiences in the past 12 months. Responses included (1) never, (2) almost never, (3)
sometimes, and (4) often. The standardized Cronbach’s alpha for the 13 items was 0.91. An
average value was calculated and higher scores indicated more frequent depressive symptoms.

G2 parent’s depression was assessed using the Computerized Diagnostic Interview Schedule
(CDIS)-version V7! in the RIGS diagnostic interview. The CDIS-IV is a structured
questionnaire based on the Diagnostic and Statistical Manual of Mental Disorders (DSM)-version
IV. The diagnostic interview was administered between April 2004 and July 2007 when the
parent’s age was between late 20s and early 30s. The parent who met the DSM-IV criteria for
major depressive episode in his or her entire life was considered to have a history of depression
(yes=1, no=0).

Statistical analysis

Group differences in categorical variables were tested with chi-square tests and continues
variables were tested with ¢ tests. Multiple logistic regression analyses were conducted to examine
the association of G3 participants’ depressive symptoms with their cigarette smoking and
electronic vapor product use, adjusting for control variables. To test the effect modification of the
G2 parent’s depression on the associations of interest, an interaction term between the G2 parent’s
depression and the G3 participant’s depressive symptoms was included in regression models.

A set of variables that were considered in previous studies were used as control variables.'*°
G3 participants’ demographic variables included sex (male or female), age (year), and race
(African American or not). G2 parent’s variables included sex (male or female), age at start of the
study (year), age at birth of the G3 participant (year), and the neighborhood arrest rate (per 100
people) which was used as a sampling parameter. In general, female individuals show higher
prevalence of depression than males throughout the life courses,"!” so the sex of both parent and
child was adjusted in regression analysis. All statistical analyses were conducted using SAS,
version 9.4.

Results

The data of 354 G2 parent—G3 offspring dyads were analyzed. Overall, 14.7% of G3 participants
were current cigarette smokers and 5.7% were current electronic vapor product users in 2016.
About 70% were African Americans and 53.4% were females. The average age of G3 participants
was 20.8 years (standard deviation, SD =3.7). For G2 parents, 38.4% were females and 15.3%
reported that they suffered from depression at some point in their lifetime. The prevalence of
current cigarette smoking among offspring of the parent who suffered from depression was 22.2%,
while that of their counterparts was 13.3%. The prevalence of current electronic vapor product use
among offspring of the parent who suffered from depression was 9.3%, while that of their
counterparts was 5.0%. The average score of the CES-D scale among offspring of the parent who
suffered from depression (mean, M =1.10, SD = 0.79) was higher than that of their counterparts
M =0.90, SD =0.63). In bivariate analyses with chi-square and ¢ tests, the differences in variables
between offspring of the parent who suffered from depression and their counterparts were not
statistically significant. Table 1 presents descriptive statistics of the study sample.

Parent’s depression was a significant moderator on the associations of the offspring’s depressive
symptoms with current cigarette smoking and electronic vapor product use. The interaction
between the parent’s depression and the offspring’s depressive symptoms was significant in
regression of both current cigarette smoking (» = 0.040) and current electronic vapor product use
(p =0.039). The increase in the odds of offspring’s cigarette smoking and electronic vapor product
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Table 1

Descriptive statistics of study sample

Total Parent who Parent who had NOT
suffered from suffered from
depression” depression
(n=354) (n=54) (n=300)
Variable n  %/M (SD) n % /M (SD) n %/M (SD) p value®
Parent’s sex 0.1103
Male 218 61.6 28  51.8 190 63.3
Female 136 38.4 26 482 110 36.7
Parent’s age at start of the study 0.7524
Year 354 14.1(0.8) 54  14.1 (0.7) 300 14.1 (0.8)
Parent’s age at the offspring’s birth 0.1297
Year 354 212 (3.6) 54 20.6 (3.4) 300 21.4 (3.6)
Neighborhood arrest rate 0.3290
Per 100 people 354 432 (2.00) 54 457 (2.07) 300 4.28 (1.99)
African American 0.0528
No 105 29.7 22 407 83 27.7
Yes 249 70.3 32 593 217 72.3
Offspring’s sex 0.1523
Male 165 46.6 30 55.6 135 45.0
Female 189 53.4 24 444 165 55.0
Offspring’s age 0.0973
Year 354 208 (3.7) 54 21.6 3.5) 300 20.7 (3.7)
Offspring’s depressive symptoms 0.0764
13-item CES-D score 354 0.93 (0.66) 54  1.10 (0.79) 300 0.90 (0.63)
Offspring’s current cigarette smoking 0.0894
No 302 85.3 42 778 260 86.7
Yes 52 147 12 222 40 13.3
Offspring’s current electronic vapor product use 0.2120
No 334 943 49  90.7 285 95.0
Yes 20 5.7 5 9.3 15 5.0

n=354

M mean, SD standard deviation, CES-D Center for Epidemiology Studies-Depression scale

0Offspring of parent who met the criteria for major depressive episode in the Computerized Diagnostic
Interview Schedule-version IV

°Group differences in categorical variables were tested with chi-square tests, and continues variables were
tested with ¢ tests

use by their depressive symptoms differed depending on the parent’s history of depression whether
the parent suffered from depression or not.

Based on the effect modification analysis, checking the interaction, regression models were
stratified by the parent’s depression. As shown in Table 2, in the combined regression models,
depressive symptoms were positively associated with current cigarette smoking (adjusted odds
ratio, AOR 2.25; 95% confidence interval, CI 1.36-3.74) and electronic vapor product use (AOR
2.31; 95% CI 1.13-4.73), after adjusting for parent’s sex, age at start of the study, parent’s age at
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the offspring’s birth, parent’s depression, neighborhood arrest rate, race, offspring’s sex, and
offspring’s age. However, in the stratified regression models, depressive symptoms were positively
associated with current cigarette smoking (AOR 8.86; 95% CI 1.78-43.99) and electronic vapor
product use (AOR 8.79; 95% CI 1.43-53.99) among only adolescents and young adults of the
parent who suffered from depression, whereas no significant associations were detected among
those of the parent who had not suffered from depression, after adjusting for all other covariates.

Discussion

This study examined the associations of depressive symptoms with current cigarette smoking
and electronic vapor product use among adolescents and young adults, as well as the moderation
effect of the parent’s depression on the associations. To date, little is known about the
association between depressive symptoms and electronic vapor product use among young people
in the USA. In addition, the moderation effect of parent’s depression on the associations of the
offspring’s depressive symptoms with cigarette smoking and electronic vapor product use is yet
unclear. This study may be the first investigation into the moderation effect of the parent’s
depression on the associations found between young people’s depressive symptoms and their use
of nicotine-containing products. When the parent suffered from depression, adolescents and
young adults who suffered from depressive symptoms more frequently were more likely to
smoke cigarettes and use electronic vapor products compared with their counterparts.

Numerous studies reported a positive association between depressive symptoms and cigarette smoking. -
? However, the directionality of the association is still controversial because observational analyses from
longitudinal studies have concluded the possibility of a bidirectional association. Theories also support both
hypotheses. Individuals with depression may smoke tobacco cigarettes to alleviate their depressive
symptoms.' ™ In contrast, individuals’ cigarette smoking may trigger their depressive symptoms by
increasing susceptibility to stressors.' >**! Compared with cigarette smoking, only a few research teams
have reported that depressive symptoms are positively associated with electronic vapor product use.*® A
longitudinal study reported a predictive association of depressive symptoms with electronic vapor product
use.* It is possible that individuals suffering from depression may use electronic vapor products to alleviate
their symptoms as a self-medication method, similar with those who suffer from depression smoke tobacco
cigarettes as a self-meciation.”

The current study also reported the positive associations of depressive symptoms with both
cigarette smoking and electronic vapor product use. However, these associations were significant
among only adolescents and young adults of the parent who suffered from depression. For those
of the parents who had not suffered from depression, depressive symptoms were not associated
with cigarette smoking and electronic vapor product use. This result was inconsistent with
previous studies that simply reported a positive association between depressive symptoms and
nicotine-containing product use without considering the influence of parent’s depression on the
association as a moderator.' ® The findings in this study point out examining the association of
depressive symptoms with cigarette smoking and electronic vapor product use without
considering the influence of parent’s history of depression might produce partial results. Thus,
having information about both the young people’s depressive symptoms and their parents’
history of major depressive episode would be helpful to identify targeted populations more
accurately in cigarette smoking and electronic vapor product use prevention strategies.
Additional investigations that consider the influence of the third factors including parents’
depression among a larger sample of the USA are required to have a better understating about
the association between depressive symptoms and nicotine-containing product use among young
people in the USA. Furthermore, other parental factors significantly associated with offspring’s
smoking initiation, specifically parent smoking,>> should be considered simultaneously in
prevention strategies for young people’s nicotine-containing product use.
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There are noteworthy points regarding the prevalence of current electronic vapor product use.
The prevalence of current electronic vapor product use in this study (5.7%) was lower than that in
other studies. For example, a report from the National Youth Tobacco Survey documented that
11.3% of adolescents were current electronic vapor product users in 2016.*> A longitudinal study
among college students aged 18-29 years reported that prevalence of current electronic vapor
product use increased from 12.3 to 14.5% in November 2014—February 2015.* Many studies
consider individuals who used electronic vapor products at least 1 day in the past 30 days prior to
the interview as current users.*®? When this criterion is used, however, the simple experimenters
who tried to use any electronic vapor products just one time in the past 30 days can be included in
the current user group; consequently, the prevalence of current electronic vapor product use can
probably be inflated.” In the RIGS, the data used in this study, those who used electronic cigarettes
or vapor products at least once a month in the past 12 months were defined as current users. This
might affect the lower prevalence of electronic vapor product use in this study, but the simple
experimenters were not included in the current user group. The measurement issue can be a
challenge for behavioral health researchers and practitioners to estimate the prevalence of current
users more accurately. In addition, the majority of study participants are African Americans
(70.3%) who have lower prevalence of electronic vapor product use compared with both
adolescents and young adults in other race/ethnic groups.'®*® This might also affect the lower
prevalence of electronic vapor product use in this study.

This study has several limitations. First, cross-sectional associations of the offspring’s
depressive symptoms with cigarette smoking and electronic vapor product use were analyzed;
consequently, true causal associations were not determined. Second, a study sample originating
from a single city was used, and this may limit generalizability. Third, self-reported variables
regarding participants’ depressive symptoms and electronic vapor product use in the past
12 months were used, so there might be recall bias in the measures. Forth, the survey questions
for electronic vapor product use did not differentiate the types of electronic vapor products, such
as flavored/nicotine-free vapors and JUUL, so it was possible that users of these specific
products did not report they used electronic cigarettes or vapor products. Fifth, the exclusion of
some parents who did not participate in the diagnostic interview for depression might affect the
results. Sixth, this study considered only one parent’s depression due to the unavailability of
variables for another parent’s information, specifically when the parent was an offspring’s
mother."® Seventh, the insufficient sample size in some levels of independent variables likely
inflated the standard errors of the estimates that should be interpreted with caution. Lastly, other
potential confounding variables, such as peer’s and parent’s nicotine-containing product use,
were not considered due to the unavailability of variables in the data. Specifically, parent’s
cigarette smoking was not included in the regression analysis because an insufficient number of
participants had applicable variables for parent’s smoking.

Implications for Behavioral Health

Despite the limitations, this study presented a novel finding that parent’s depression was a
significant effect modifier on the associations of the offspring’s depressive symptoms with cigarette
smoking and electronic vapor product use. Adolescents and young adults suffering from depressive
symptoms could be susceptible to the use of combustible tobacco cigarettes and electronic vapor
products when their parent suffered from depression. This population may be in need of targeted
interventions in prevention strategies. Further investigations using a larger sample of US
adolescents and young adults are required to confirm the association of depressive symptoms
with cigarette smoking and electronic vapor product use, as well as the influence of parent’s
depression on this association.
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