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Background

Abstract

Background: While previous research has explored the bidirec-
tional relationships between smoking, vaping, and depression, lim-
ited attention has been given to examining potential gender-, race-,
and ethnic- specific patterns in these associations.

Aims: This study aimed to investigate gender, race, and ethnic
differences in the associations between smoking conventional and
vaping e-cigarettes and depressive symptoms.

Methods: Data from the Health Information National Trends
Survey (HINTS-2022) survey were analyzed, including a representa-
tive sample (probability sample) of US adults. Variables of interest
included smoking status, e-cig use, depression (PHQ-4), and de-
mographic characteristics. Binary logistic regression models were
employed to assess the association between smoking and e-cig
use (current and ever), and depression overall, adjusting for covari-
ates (age, education, marital status, and employment). Statistical
Package for the Social Sciences (SPSS) software was used for data
analysis, using univariate, bivariate, and multivariable models. We
tested potential interactions between race, ethnicity, gender, and
depression.

Results: The study findings indicated significant associations be-
tween smoking, e-cig use, and depression. Individuals who were
experiencing depression compared to those non-depressed were
more likely to use conventional (p<0.05) and e-cig (p<0.05). How-
ever, no significant interactions were found for gender, race, or eth-
nicity.

Conclusions: This study suggests that the association between
smoking, e-cig use, and depressive symptoms is not different by
race, sex, and gender. These findings contribute to the existing liter-
ature, emphasizing the need for universal approaches to promote
mental health as a tool to help individuals quit smoking and vaping,
regardless of their gender, ethnicity, and race.

In recent years, there has been a growing interest in un-
derstanding the relationship between smoking behavior and
depressive symptoms [1]. Numerous studies have investigated
the bidirectional nature of the association between depression
and substance use [2], shedding light on the predictive effects
of smoking on depression and vice versa [3]. However, very little
research has explored group differences in the links between
depressive symptoms and smoking [4]. In addition, there have

been even less studies that have investigated potential gender,
race, and ethnicity differences in the relationships between
depression, smoking conventional cigarettes, and vaping elec-
tronic cigarettes (e-cigs) [5].

Gender, race, and ethnicity are crucial factors to consider
when examining the comorbidity between smoking and depres-
sion [6]. People from diverse backgrounds may exhibit distinct
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motivations for substance use [7]. They may also have differ-
ent risk factors and presentation of depression [8]. Males and
females also differ in patterns of smoking behavior [9], coping
mechanisms [10], and responses to depression [11]. For exam-
ple, some research suggests that men and women may differ in
the connection between depression and smoking cigarettes or
vaping e-cigs [12].

While there is some evidence on the relationship between
smoking and depression [6], few studies have explored gender,
race, and ethnic differences in this regard. Furthermore, with
the recent trends and the increasing popularity of e-cigs [13],
there is a need to investigate any potential gender differences
in the association between e-cig use and depressive symptoms
[14]. Given the unique characteristics of use of e-cigs compared
to conventional cigarettes, it is reasonable to expect groups dif-
ferences in the link between depression and alternative nico-
tine delivery systems [15].

Aim

To fill this gap in the literature, and our past work on groups
differences in the bidirectional links between depression and
substance use [16], we aimed to compare gender, race, and eth-
nic groups for the association between smoking conventional
cigarette, vaping e-cigs, and depression. By examining these
group-specific patterns, we hope to gain a deeper understand-
ing of how group membership impacts the need for depression
screening and treatment as a join component of cessation pro-
grams for smoking of conventional cigarettes or vaping e-cig of
diverse groups. The findings of this study may have significant
implications for designing targeted and tailored interventions
and prevention strategies that simultaneously address the
smoking and depressive needs of diverse populations.

Methods

This cross-sectional study utilized data from the Health In-
formation National Trends Survey (HINTS — 2022 [17]). HINTS
is a nationally representative survey conducted in the United
States designed to assess various aspects of health communi-
cation, cancer knowledge, health care use, smoking behavior,
e-cigarette use, and depressive symptoms [17]. The survey is
administered through computer-assisted telephone interviews,
ensuring a standardized data collection process [17].

The study included a representative probability sample of US
adults obtained from the HINTS survey. The sample consisted of
both men and women, covering a diverse range of demographic
characteristics. The participants were selected through a multi-
stage sampling design, incorporating both landline and mobile
phone numbers to ensure adequate representation across the
population [17].

The variables of interest in this study included smoking sta-
tus, e-cigarette use, depressive symptoms, demographic, and
Socioeconomic Status (SES) characteristics. Smoking status was
assessed using self-report measures, distinguishing between
current smokers and non-smokers. Separate questions were
asked for conventional and e-cigarettes. E-cigarette use was
evaluated by identifying individuals who reported current or
ever use of e-cigarettes [18]. Depressive symptoms were mea-
sured using the Patient Health Questionnaire-4 (PHQ-4) [19], a
validated screening tool that assesses symptoms of depression.
A threshold of 3 or more was considered mild-to-moderate, and
a score of 7 or above was considered severe depression [20].
Demographic characteristics including race, ethnicity, and gen-

der were moderators. Age and SES indicators included educa-
tion, marital status, and employment were included as covari-
ates in the analysis.

Statistical Package for the Social Sciences (SPSS) software
was utilized for data analysis [21]. Univariate, bivariate, and
multivariable models were employed to examine the relation-
ships between the variables of interest and determine the sig-
nificance of associations. For multivariable modeling, binary
logistic regression models were employed to assess the asso-
ciations between smoking conventional cigarettes or e-cigarette
use and depressive symptoms. We ran binary logistic regression
models overall without and with interactions terms between
depression and race, ethnicity, and gender. The models were
adjusted for covariates, including age, education, marital sta-
tus, and employment. Substance use and depression were the
outcome and predictor variables respectively. Odds Ratio, 95%
Cl, and p-values were reported. Statistical significance was set
at p<0.05.

Results

Table 1 summarizes the data by demographic factors, socio-
economic factors, and ever and current use of e- cigarettes and
conventional cigarettes. 6154 participants entered our analysis.
Participants ranged in age from 18 to 99, with a mean (SD) age
of 55.60 (17.4).

Table 1: Summary of the data.

Mean SD

Age (Years) 55.60 17.44
N %

Gender
Female 3535 56.5
Male 2307 36.9
Missing 410 6.6
Full Employed
No 3062 49.0
Yes 2778 44.4
Missing 412 6.6
Married
No 3213 51.4
Yes 2624 42.0
Missing 415 6.6
Education
1 387 6.2
2 1068 17.1
3 1672 26.7
4 2721 43.5
Missing 404 6.5
Hispanic
No 5251 84.0
Yes 1001 16.0
Other Race
No 5093 81.5
Yes 1159 18.5
Black
No 5363 85.8
Yes 889 14.2
eCig Use Current
No 5721 91.5
Yes 191 3.1
Missing 340 5.4
eCig Use Ever
No 5076 81.2
Yes 836 134
Missing 340 5.4
Current Use of Cigarette
No 5212 83.4
Yes 642 10.3
Missing 398 6.4
Ever Use of Cigarette
No 3759 60.1
Yes 2095 33.5
Missing 398 6.4
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Table 2 shows the summary of the logistic regressions for the
associations between depression and ever and current use of
e- cigarettes and conventional cigarettes. While depression was
associated with higher odds of ever and current use of e- ciga-
rettes and conventional cigarettes, these associations were not
different by gender, race, and ethnicity.

Table 2: Logistic regressions for the associations between depression
and ever and current use of e- cigarettes and conventional cigarettes.

M1 M2
95% . 95% .
Exp(B) a Sig. | Exp(B) a Sig.
E-Cig Ever
Age 954 | .949 | 958 | .000 954 | 949 | .958 | .000
Ed.ucanon 715 | 494 1.035| .076 709 | .490 | 1.028 | .069
(Diploma)
Education
(Some_Col- = .887 | .627 1 1.254 | .497 875 | .619 | 1.239 | .453
legel)
Education
(College or 481 | .340 @ .681 | .000 475 | 335 | .672 | .000
More)
Male 1.373 |1.166|1.617 .000 | 1.582 |1.258| 1.989 | .000
Hispanic .520 | .413 | .655 | .000 .538 | .383 | .756 | .000
Black 463 | .355 | .603 | .000 645 | 453 | 919 | .015
Other Race 748 | .583 | 961 .023 | 1.018 | .726  1.429 .916
Obese 957 | .809 1.133| .609 953 | .805 | 1.129 | .578
Depressed
2.206 1 1.874 2.599 .000 | 2.973 2.294 3.854 .000
(PHQ >=7)
Depressed
(PHQ >=7) x 747 | .538 | 1.037 | .082
Male
Depressed
(PHQ >=7) x 917 .587  1.434 .705
Hispanic
Depressed
(PHQ >=7) x .507 | .301 | .853 | .010
Black
Depressed
(PHQ >=7) x 534 | 325 | .875 | .013
Other Race
E-Cig Cur-
rent
Age 950 | .941 | 959 .000 .950 941 .959 .000
Education
. 769 | 424 1394 .387 .761 419  1.381  .369
(Diploma)
Education
(Some_Col- = .586 | .329 1.042 .069 .579 | .325 | 1.032 | .064
legel)
Education
(College or 234 | 129 | 426 | .000 230 | .126 | .420 | .000
More)
Male 1.235 | .903 |1.690 .186 | 1.216 | .738 | 2.001 | .443
Hispanic 440 | .285 | .681 | .000 453 | 220 | .932 | .031
Black 416 | .245 | .707 .001 492 216 | 1.117 | .090
Other Race 710 | .438 1.150 .164 931 443 | 1.954 | .849
Obese 1.104  .804 1.515 .541 1.101  .802 | 1.511 | .553
Depressed
2.349 |1.699 3.246 .000 2.546 | 1.535 4.221 @ .000
(PHQ >=7)
Depressed
(PHQ >=7) x 1.023 | .539 | 1.943  .944
Male
Depressed
(PHQ >=7) x 950 | .393 | 2.297 | .910
Hispanic

Discussion

The findings of this study revealed no significant race, ethnic,
and gender differences in the association between smoking, e-
cig use, and depression. Specifically, the results showed a signif-
icant association between smoking conventional cigarettes and
vapid e-cigarettes with depressive symptoms among all groups,
regardless of their background. Anyone who is experiencing
depressive symptoms is more likely to be a current smoker of
conventional cigarettes or vape e-cigarettes compared to non-
depressed individuals.

The results of this study are consistent with previous re-
search that has suggested a link between smoking and depres-
sion [7]. There are, however, studies have reported a stronger
association between smoking and depressive symptoms among
women compared to men [6].

To further enhance our understanding of the complex rela-
tionship between smoking, e-cigarette use, depressive symp-
toms, and several directions for future research can be pursued.
Firstly, longitudinal studies are needed to explore the temporal
dynamics and causal relationships between these variables,
shedding light on how changes in smoking behavior and depres-
sive symptoms influence each other over. Secondly, mechanistic
studies should delve into the biological and social mechanisms
underlying the observed links. Additionally, exploring the inter-
sectionality of race, ethnicity, and gender with socioeconomic
status, and sexual orientation can provide a more nuanced un-
derstanding of the associations. Furthermore, identifying medi-
ating and moderating factors, including stress, social support,
coping strategies, self-esteem, and body image, can illuminate
the mechanisms through which the smoking-depression rela-
tionship emerges. Given the limited research on group differ-
ences in the association between e-cigarette use and depres-
sive symptoms, future studies should focus on examining this
relationship in depth, considering group differences in motiva-
tions, perceptions, and patterns of cigarette smoking and e-cig-
arette use. Furthermore, incorporating diverse cultural contexts
and populations in research can shed light on the influence of
cultural norms, values, and social factors on the relationship be-
tween smoking, vaping, and depressive symptoms. By address-
ing these research directions, we can advance our knowledge
and develop targeted interventions, policies, and public health
strategies to reduce the burden of smoking-related risks and
promote mental well-being among diverse populations.

This study bridged the gap in the current literature by docu-
menting universality of the associations between conventional
cigarette smoking, e-cig use, and depressive symptoms. The
results pave the way for universal approaches to effectively ad-
dress smoking and depression in clinical and public health set-
tings. Lack of race, ethnic, or gender differences identified in
this study may have important implications for approaches to
addressing smoking cessation and mental health interventions
of people across all groups [22]. Understanding that people
from diverse backgrounds are similarly susceptible to the ad-
verse effects of smoking and e-cig use on depressive symptoms
and vice versa can inform universal interventions for diverse
populations. It is essential to develop universal strategies that
address their depression comorbidity in smokers [2]. We also
need research to the underlying mechanisms driving the link.

This study has several limitations that should be acknowl-
edged. Firstly, we relied on self-reported measures, which are
subject to recall bias [23]. Additionally, the cross-sectional study

Submit your Manuscript | www.austinpublishinggroup.com

J Community Med Health Care 8(1): id1062 (2023) - Page - 03



Austin Publishing Group

Depressed
(PHQ >=7) x .758 .260  2.207 @ .611
Black
Depressed
(PHQ >=7) x 642 | 243 | 1.696 | .371
Other Race
Cig Ever
Age 1.022 | 1.018/1.025 .000 | 1.022 |1.018| 1.025 | .000
Education )¢ 51 930 012 | 719 | 553 933 013
(Diploma)
Education
(Some_Col- 749 | .584 | 962 .023 .752 .586 @ .965 .025
legel)
Education
(College or 355 | .277 | .454 | .000 356 | .278 | .456 | .000
More)
Male 1.380 | 1.226/1.553 .000 | 1.438 |1.242| 1.664 | .000
Hispanic 443 | 371 | .530 | .000 471 | 375 | .591 | .000
Black .671 | .566 | .795 | .000 .689 | .558 | .850 | .001
Other Race .607 | .504 | .732 | .000 .617 | .486 | .783 | .000
Obese 967 | .857 1.090| .580 966 | .857 | 1.090 | .577
D d
CPressed | 1672 1.477 1.894 .000 1.821 1.505 2.202 .000
(PHQ >=7)
Depressed
(PHQ >=7) x .888 .693  1.138 .348
Male
Depressed
(PHQ >=7) x .858 | .604 | 1.219 | .392
Hispanic
Depressed
(PHQ >=7) x 931 | .656 | 1.321 | .689
Black
Depressed
(PHQ >=7) x 957 .655  1.398 .819
Other Race
Cig Current
Age 995 | .989 1.000| .042 .995 989 1.000 .046
Education
) .543 | .395 | .748 | .000 .544 | 395 | .750 | .000
(Diploma)
Education
(Some_Col- = .507 | .374 | .686 | .000 .508 | .375 | .689 | .000
legel)
Education
(College or 159 | .115 | .220 @ .000 159 | 115 | .220 @ .000
More)
Male 1.160 | .970 1.387 .103 1.242 A 970 1.591 | .085
Hispanic 456 | .342 | .609 .000 .505 .337 | .757 .001
Black 1.215 | .961 1.537 .103 1.140 .820 1.584 | .436
OtherRace | 1.025 .786 1.336 .856 | 1.193 | .826 1.722 | .347
Obese 784 | .653 | 941 .009 .782 .651  .939 .008
Depressed

2.172 |1.814 2.600 .000 2.402 1.804 3.198 .000
(PHQ >=7)
Depressed
(PHQ >=7) x .860 601  1.232 412
Male
Depressed
(PHQ >=7) x .821 | 472 | 1.431 | .487
Hispanic
Depressed
(PHQ >=7) x 1.149 .721 1.832 | .558
Black
Depressed
(PHQ >=7) x 738 | 436 | 1.250 | .259
Other Race

design limits the ability to establish causal relationships [24].
Longitudinal studies are needed to provide a more comprehen-
sive understanding of the complex dynamics between smoking,
vaping, and depression, across groups. Furthermore, the study
focused on the U.S. population, and the generalizability of the
findings to other cultural contexts may be limited.

Conclusions

In conclusion, this study contributes to the existing litera-
ture by highlighting no significant gender, race, or ethnic differ-
ences in the association between smoking, vaping, and depres-
sive symptoms. The findings emphasize the need for universal,
rather than gender-, race-, or ethnic-, specific approaches to
promote mental health of men and women who are in smok-
ing cessation programs. Future research should explore the
underlying biological and social mechanisms driving these asso-
ciations across groups. Through universal programs, we can de-
velop more targeted and effective strategies to improve mental
well-being and reduce smoking-related risks among men and
women across race and ethnic groups.
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