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Abstract

Introduction: This study aimed to estimate prevalence rates
of mental health symptoms (anxiety, depression, and overall
psychological distress) by tobacco smoking status, and asso-
ciations between such symptoms and the level of depen-
dence, motivation, and attempts to quit smoking in the Ger-
man population. Methods: Cross-sectional analysis of data
from six waves of a nationally representative household sur-
vey collected in 2018/19 (N = 11,937 respondents aged >18).
Mental health symptoms were assessed with the Patient
Health Questionnaire-4. Associations with smoking status,
dependence, motivation to quit, and >1 past-year quit at-
tempt (yes/no) were analysed with adjusted regression mod-
els among the total group, and among subgroups of current
(n = 3,248) and past-year smokers (quit <12 months ago, n =
3,357). Results: Weighted prevalence rates of mental health
symptoms among current, former, and never smokers were:
4.1%, 2.4%, 2.5% (anxiety), 5.4%, 4.7%, 4.0% (depression), and

3.1%, 2.5%, 2.4% (psychological distress). Current versus nev-
er smokers were more likely to report symptoms of anxiety
and depression. Smokers with higher versus lower levels of
dependence were more likely to report higher levels of all
three mental health symptoms. Higher versus lower levels of
overall psychological distress were associated with a higher
motivation to quit smoking and, among past-year smokers,
with higher odds of reporting a past-year quit attempt. Con-
clusions: We found various relevant associations between
mental health symptoms and smoking behaviour. Health-
care professionals need to be informed about these associa-
tions and trained to effectively support this vulnerable group
in translating their motivation into abstinence.
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Published by S. Karger AG, Basel

Introduction

Individuals with mental health conditions (MHCs) die
on average 10 years earlier than those without [1]. To-
bacco smoking substantially contributes to this difference
in life expectancy [2] by increasing the odds of developing
oncological, cardiovascular, or respiratory diseases [3].
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International data show that smoking is about two to
three times more prevalent among individuals with
MHCs than among those without [2, 4]. In turn, accord-
ing to recent data from the English population, for ex-
ample, about one-third of smokers report a MHC [5].

MHC:s and smoking are known to be strongly associ-
ated with lower socioeconomic status, but previous stud-
iesindicate that the association between MHC and smok-
ing cannot be explained by the association between MHC
and socioeconomic status (e.g., [6]). Previous research
has highlighted that difficulties in emotion regulation
(i.e., reduced capability to adapt to emotional distress)
are related to psychological distress, anxiety, and depres-
sion and might play a key role in the association between
psychological distress and the maintenance of smoking
(e.g., [7, 8]). Smokers may use smoking as a maladaptive
emotion regulatory function [7, 9]. Although the causal
link between smoking and mental health is not yet fully
understood [10, 11], the latest evidence suggests that
smoking might be a causal risk factor for the develop-
ment of MHCs, including depression and schizophrenia
[12]. Moreover, smoking cessation has shown to im-
prove mental health compared with continuing to smoke
[13].

Smokers with MHCs smoke more heavily [14], and
report higher nicotine dependence [5, 15] and withdraw-
al symptoms [16] when trying to quit than other smokers.
Recent data from Finland demonstrated that among cur-
rent smokers, higher levels of dependence were associat-
ed with higher odds of depressive symptoms [17]. Con-
trary to common perception, smokers with MHCs are
both similarly willing - in terms of motivation and of hav-
ing attempted to quit [5, 18, 19] — and able to stop smok-
ing [19-21] as the general smoking population.

Whereas tobacco control policies in countries such as
the United Kingdom (UK), Australia, and the USA have
led to a decline in smoking prevalence, smoking rates re-
main substantially higher among people with MHCs
compared to the general population [4, 22, 23]. In the UK,
e.g, smoking prevalence declined from approximately
30% in 1993 to 20% in 2014 among those without any
MHC, whereas it fell from 45% to 34% during the same
period among people with a MHC [19].

In Germany, smoking prevalence has remained high,
with 28% of the population currently smoking [24]. Every
year, about 125,000 people in Germany die prematurely
from direct physical harms caused by smoking [3]. In ad-
dition, depression and anxiety disorders rank among the
most common MHCs in Germany [25]. However, little is
known so far about associations between smoking, or the
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level of tobacco dependence in current smokers, and the

presence of MHCs in the population of Germany. Fur-

thermore, there is a lack of data on associations between
the presence of MHCs and motivation and attempts to
quit smoking in the general population in Germany.

From a public health perspective, such national data
are urgently needed to identify healthcare needs in sup-
porting smokers with MHCs to quit harmful tobacco use
and to raise awareness among healthcare professionals
(HPs) and health policy makers about the detrimental
health effects of comorbid smokingin people with MHCs.
The recently updated German guideline on the treat-
ment of tobacco addiction generally recommends that
“people with mental disorders should be offered guide-
line-based professional tobacco cessation” [26] but so
far, there is no broad acknowledgement in the German
healthcare system that smoking should be addressed sys-
tematically and comprehensively in people with MHCs,
and no specific recommendations can be found in the
national guidelines on the treatment of anxiety or de-
pressive disorders [27, 28]. In contrast, the guidelines of
the UK National Institute for Health and Care Excellence
recommend that HPs in mental health services routinely
provide additional stop-smoking support [29]. Even
with this guidance, support for smoking patients with
MHCs seems to be limited and important opportunities
to promote smoking cessation among this vulnerable
group are missed [30].

Among a nationally representative sample of adults
from an ongoing household survey, the present study
therefore aimed to assess the following preregistered re-
search questions: osf.io/twn4e/

1. What are the current prevalence rates of symptoms of
anxiety, depression, and overall psychological distress
(as an aggregate of symptoms of depression and anxi-
ety) according to tobacco smoking status?

2. To what extent is tobacco smoking status associated
with the presence of symptoms of anxiety, depression,
and overall psychological distress?

3. To what extent is the level of tobacco dependence (op-
erationalized by urges to smoke) among current smok-
ers associated with the level of symptoms of anxiety,
depression, and overall psychological distress?

4. To what extent is the level of overall psychological dis-
tress among current smokers associated with motiva-
tion to quit smoking?

5. To what extent is the level of overall psychological dis-
tress in current and past-year smokers (<12 months
since quitting) associated with having attempted to
stop smoking during the past year?
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Materials and Methods

Study Design

We conducted a cross-sectional analysis using data from the
German Study on Tobacco Use (DEBRA: “Deutsche Befragung
zum Rauchverhalten”): a representative household survey on to-
bacco use in the German population (www.debra-study.info) [31].
The study is registered at the German Clinical Trials Register
(DRKS00011322, DRKS00017157) and has received approval
from the Medical Ethics Committee of the Heinrich-Heine-Uni-
versity Diisseldorf (HHU 5386R).

Since 2016, the DEBRA study collects data every other month
from computer-assisted, face-to-face household interviews of peo-
ple aged 14 and over. Data on mental health symptoms were col-
lected across six waves of the study (13-18) between June 2018 and
May 2019, with each wave comprising approximately 2,000 re-
spondents. Respondents were selected by using a multistage, mul-
tistratified random probability sampling approach (online suppl.
File 1; see www.karger.com/doi/10.1159/000523973 for all online
suppl. material). Details on the general sample selection have been
published in a study protocol [31].

Study Population

For the present analysis, data of all respondents aged 18 and
over from these six survey waves were aggregated (N = 11,937 re-
spondents). Respondents aged 14-17 (N = 283) were excluded
from the main analyses, as it was assumed that adolescents differ
from adults with regard to the presence of mental health symptoms
(e.g., depression is less prevalent among adolescents [32]), and
smoking behaviour, e.g., most adolescents do not smoke on a dai-
ly basis and smoking prevalence, and intensity is lower than among
adults [33, 34]. Research questions 1 and 2 were repeated for this
small group of adolescents, though, and are reported in the online
supplementary materials.

Outcome Measures

Mental health symptoms were measured using the validated Ger-
man version of the Patient Health Questionnaire-4 (PHQ-4) [35, 36].
Given the sensitive topic, PHQ-4 questions were optional and 11.7%
of the respondents (n = 1,397) declined to answer these questions.

Respondents were asked: “How often have you felt affected by
the following complaints over the last 2 weeks?”, asked about (i)
“little interest or pleasure in doing things,” (ii) “depression, melan-
choly or hopelessness,” (iii) “nervousness, anxiety or on edge,” (iv)
“not being able to stop or control worrying.” There were four re-
sponse options: (a) not at all (coded 0); (b) on several days (coded
1); (c) on more than half of the days (coded 2); and (d) nearly every
day (coded 3). The first two items (i and ii) reflect symptoms of a
major depression, the last two items (iii and iv) symptoms of gen-
eralized anxiety [35, 36]. Both subscales have a range of 0-6, with
a score of 3 or above considered positive for screening purposes.
In addition, the composite PHQ-4 scale offers a total score (range
0-12), with a score of 6 or greater representing overall psycholog-
ical distress. This means, for example, that someone with a score
of 3 on the depression scale (= positive) but a score of 2 on the
anxiety scale (= negative) would not be considered positive on the
overall psychological distress scale (<6) [35, 36]. To answer re-
search questions 1 and 2, PHQ-4 scales were used as binary vari-
ables by using these cut-offs. For research questions 3-5, PHQ-4
scales were used as continuous variables.

Associations between Mental Health and
Smoking and Attempts to Quit in Germany

Motivation to quit smoking was assessed in current smokers by
using the validated German version of the single-item Motivation
to Stop Scale (MTSS), which reliably predicts attempts to quit [37].
Respondents were asked: “Which of the following best describes
you?” This question was followed by seven answer options reflect-
ing the level of motivation (from 1 = no motivation to 7 = highest
motivation), and an option to refuse response:

1. Ido not want to stop smoking

I think I should stop smoking but do not really want to

I want to stop smoking but have not thought about when

IREALLY want to stop smoking, but I do not know when I will

I want to stop smoking and hope to do soon

I REALLY want to stop smoking and intend to in the next 3

months

7. T REALLY want to stop smoking and intend to in the next
month.

Since motivation to stop is not linearly distributed in the Ger-
man population [37], we used the MTSS as a binary variable: “mo-
tivated” (answers 5-7) versus “not motivated” (answers 1-4).

Quit attempts were collected in all current smokers and past-
year smokers (those who had quit during the past 12 months) by
asking: “How many serious attempts to stop smoking have you made
in the last 12 months? By serious attempt I mean you decided that
you would try to make sure you never smoked again. Please include
any attempt that you are currently making and please include any
successful attempt made within the last year.” The number of at-
tempts was recoded into a binary variable “yes” (= at least one at-
tempt) versus “no attempt,” since the distribution of the number
of quit attempts in Germany is strongly skewed, with almost two-
thirds of smokers who attempted to quit reporting only one at-
tempt during the past year [33].

A

Explanatory Variables

For the present analyses, tobacco smoking status of respon-
dents was categorized into current smokers (cigarettes and other
non-electronic tobacco products), former smokers, or never
smokers (never smoked >1 year). Research question 5 on quit at-
tempts was analysed in a fourth subgroup: past-year smokers (see
above).

The level of tobacco dependence was operationalized using the
German version of the Strength of Urges to Smoke Scale (SUTS)
[38] which has shown to be a relatively stable measure in cross-
sectional surveys of the urges to smoke from pre- to post-quitting
in people who quit smoking during the past 12 months [39]. The
SUTS consists of two items which were included as continuous
variables (range 1-6) for the analyses: (i) — time spent with urges
to smoke — asks “How much of the time have you felt the urge to
smoke in the past 24 h?” (response options: “not at all,” “a little of
the time,” “some of the time,” “a lot of the time,” “almost all of the
time,” “all the time,” and (ii) - strength of urges to smoke - asks
“In general, how strong have the urges to smoke been?” (response
options: “light,” “moderate,” “strong,” “very strong,” “extremely
strong,” and “zero/none” for those who answered “not at all” on
item ii).

Potential Confounding Variables

We included the following potential confounding variables in
our adjusted statistical analyses: age (continuous variable), sex
(male, female), survey wave (continuous: 1-6), educational quali-
fication (low [9 years of education, or no graduation], middle [10
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years of education], high [>12 years of education]), and monthly
net household income per person in the household as continuous
variable for regression analyses and as a categorical variable (low,
middle, high) for descriptive purposes; see online supplementary
File 1. As research questions 4-5 were analysed in the subgroups
of current and past-year smokers, the SUTS items [38] were used
to adjust for potential confounding by tobacco dependence for the
respective analyses.

Statistical Analyses

A study protocol including an analysis plan was preregistered
at the Open Science Framework: https://osf.io/twn4e/ research
question 1 were weighted to be representative of the adult popula-
tion in Germany accounting for personal and household charac-
teristics. In line with the multistage sampling procedure, the
weighting was conducted in separate stages to differentiate be-
tween the design weighting (which corrects unequal selection
probabilities due to sample design and is calculated by an analyti-
cal approach) and the outcome weighting (which reweights cases
who actually participated in the survey compared with known gen-
eral population parameters and is calculated as rim-weighting
within an iterative process). All regression analyses were conduct-
ed using unweighted data.

To answer research question 1, we report the weighted propor-
tion (and 95% confidence interval [95% CI]) of the population of
adults who were screened positive for symptoms of anxiety, de-
pression, and overall psychological distress according to the PHQ-
4 cut-off scores. These prevalence estimates were stratified by
smoking status, and reported using complete case data (i.e., ex-
cluding PHQ-4 non-responders).

Three separate, adjusted, multivariable logistic regression anal-
yses were used to address research question 2 on associations be-
tween respondents’ smoking status (current and former smokers
vs. never smokers) and the three binary outcomes: symptoms of
anxiety (yes/no), depression (yes/no), and overall psychological
distress (yes/no).

In the subgroup of current smokers, three separate, adjusted,
multivariable linear regression analyses were used to address re-
search question 3 on associations between the respondents’ level
of strength of urges to smoke and time spent with urges (as con-
tinuous variables), independently of each other, and the three con-
tinuous outcomes: level of symptoms of anxiety, depression, and
overall psychological distress (scores range from 0 to 6 per sub-
scale, and from 0 to 12 on the overall scale).

In the same subgroup, one adjusted multivariable logistic re-
gression analysis was conducted to answer research question 4 on
associations between the respondents’ level of overall psychologi-
cal distress (as continuous variable) and the dichotomous outcome
“motivation to stop smoking” (motivated vs. not motivated). We
did not include the anxiety and depression scores as additional
predictors in the model since both were highly correlated with each
other (correlation coefficient r = 0.7) as well as with the aggregated
overall distress score (r > 0.9), posing a risk for collinearity [40].

In the subgroup of past-year smokers, one adjusted multivari-
able logistic regression analysis was applied to answer research
question 5 on associations between the respondents’ level of over-
all psychological distress (as continuous variable) and the dichoto-
mous outcome “past-year quit attempt” (yes vs. no). Again, we did
not include the anxiety and depression scores as additional predic-
tors.
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We used multiple imputation to impute missing data of re-
spondents who refused to answer the PHQ-4 (11.7%), and sparse
missing values (<1.5%) of other variables included in the regres-
sion models. Missingness was expected to be predictable based on
various person characteristics. Imputations were based on predic-
tive mean matching (for continuous variables) and logistic regres-
sion models (for dichotomous and categorical variables) using the
multivariate imputation by chained equations algorithm [41] in
IBM SPSS Statistics Version 25.0 to create 10 imputed datasets
(with 10 iterations per dataset) [42]. All variables included in the
analyses were used as predictors. Results of analyses across the im-
puted datasets were combined using Rubin’s rules [43].

Results

Sociodemographic and smoking characteristics of the
final analytic sample, and unweighted prevalence rates of
anxiety, depression, and overall psychological distress re-
lated to these characteristics are reported in Table 1. The
mean age of this group was 52.6 years (standard deviation
= 18.9), with 30.8% current smokers (n = 3,248), 17.9%
former smokers (n = 1,890), and 50.8% (n = 5,354) never
smokers (0.5% missing data). In the general subsample of
past-year smokers, 15.4% (n=517/3,357) reported at least
one attempt to quit smoking during the past year.

Online supplementary Table 1 shows the basic so-
ciodemographic characteristics of the total sample of re-
spondents aged 18 years and above (N = 11,937) stratified
by whether they refused (non-responders, n = 1,397;
11.7%) or agreed (responders/analytic sample, n = 10,540,
Nyeighted () = 10,495) to answer the PHQ-4 questions.

Research Question 1: Prevalence of Mental Health

Symptoms according to Smoking Status

The weighted prevalence rates of symptoms of anxiety
were 4.1% (n,, = 128/3,133) among current smokers, 2.4%
(n,, = 44/1,856) among former smokers, and 2.5% (n,, =
136/5,396) among never smokers; and for symptoms of
depression: 5.4% (n,, = 171/3,141) among current smok-
ers, 4.7% (n,, = 87/1,858) among former smokers, and
4.0% (n, = 214/5,388) among never smokers. The weight-
ed prevalence rates of symptoms of psychological distress
were 3.1% (n,, = 96/3,130) among current smokers, 2.5%
(n,, = 46/1,852) among former smokers, and 2.4% (n,, =
130/5,382) among never smokers. Unweighted preva-
lence rates of these symptoms related to person charac-
teristics are presented in Table 1. Prevalence of anxiety
and depressive symptoms, and overall psychological dis-
tress among the subgroup of adolescents are presented in
online supplementary File 1.
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Table 1. Sociodemographic and smoking characteristics of the total adult sample (aged =18 years) who answered the PHQ-4 questions (N
= 10,540) and of the subsamples of respondents who were screened positive for symptoms of overall psychological distress, anxiety, and
depression (unweighted data)

Total adult sample  Subsample with Subsample with Subsample with
who answered the  overall distress (cut-off 26)° anxiety (cut-off >3)S depression (cut-off >3)$
PHQ-4% (N = 10,540) 3.4% (N =357) 3.6% (N = 380) 5.6% (N = 589)
Gender
Male 47.3 (4,986) 2.5(126) 2.7 (134) 4.8 (238)
Female 52.7 (5,554) 4.2 (231) 4.4 (246) 6.3(351)
Age in years
18-24 9.0 (947) 3.3(31) 3.7 (35) 4.6 (43)
25-39 20.0 (2,109) 3.1 (65) 3.6 (76) 4.3 (90)
40-64 39.6 (4,178) 3.8(156) 3.9(163) 6.0 (251)
65+ 31.4 (3,306) 3.2(105) 3.2(106) 6.2 (205)
Educational qualification®
Low 33.4(3,518) 4.4 (153) 49(172) 7.5(262)
Middle 36.1(3,801) 3.1(117) 3.1(116) 5.2(196)
High 29.2 (3,076) 2.7 (82) 2.8 (87) 4.1 (124)
Person net household income class
Low 16.2 (1,706) 7.6 (129) 7.8(132) 12.2 (207)
Middle 64.4 (6,792) 2.9 (196) 3.2 (215) 4.7 (320)
High 19.4 (2,042) 1.6 (32) 1.6 (33) 3.0(62)
Tobacco smoking status
Current smoker 30.8 (3,248) 4.4 (141) 5.2(167) 7.0 (226)
Former smoker 17.9 (1,890) 3.1(59) 3.0 (56) 5.9(112)
Never smoker 50.8 (5,354) 2.9 (156) 2.9 (156) 4.7 (250)
Subsample of current smokers 30.8 (3,248) 4.4 (147) 52(167) 7.0 (226)
Motivation to stop smoking®
Do not want to stop 49.2 (1,599) 3.9(62) 4.5(72) 6.5(104)
I should, but do not want to 26.4 (858) 4.9 (42) 5.7 (49) 6.8 (58)
| want, have not thought when 10.4 (338) 3.6(12) 51(17) 6.6 (22)
I really want, hope to do soon 2.3(76) 4.0(3) 6.6 (5) 6.7 (5)
| really want, next 3 months 8.5 (276) 5.5(15) 6.5(18) 9.8 (27)
| really want, next 3 months 1.2 (39) 5.1(2) 7.7 (3) 10.3 (4)
| really want, intend to next months 1.0(33) 12.5 (4) 9.4 (3) 15.2 (5)
Strength of urges to smoke¥ (mean = SD) [32] 2.1+£1.0 2.3+1.0 23+1.0 2.2+1.0
Time spent with urges to smoke¥ (mean + SD) [32] 3.3+1.1 3.7+1.2 3.6+1.2 3.6£1.2
Subsample of past-year smokers 31.9 (3,357) 4.4 (147) 51(171) 7.1(237)
Quit attempt during past year
>1 attempt 15.4 (517) 6.0 (31) 6.6 (34) 9.7 (50)
No attempt 83.1(2,790) 4.1(115) 4.9 (137) 6.7 (185)

Data are presented as percentage (number). T German educational qualification levels: low (9 years of education or no graduation),
middle (10 years of education), high (=12 years of education). § Patient Health Questionnaire-4 [29, 30]. ¥ Both items measured with the
German version of the Strength of Urges to Smoke Scale (SUTS) [32] with values ranging from 1 = lowest to 6 = highest urges. ltems of the
Motivation to Stop Smoking Scale ranging from 1 = “l don’t want to stop smoking” to 7 = “I really want to stop and intend to in the next
month,” number of single missing values in the PHQ-4 scales: total distress = 0.7% (n = 69), depressive symptoms = 0.4% (n = 42), anxious
symptoms: 0.4% (n = 44).

Research Question 2: Association between Smoking icant association was found for overall psychological dis-
Status and the Presence of Mental Health Symptoms tress, or when comparing ex-smokers with never smokers
Being a current smoker compared to being a never (Table 2). Results for the subgroup of adolescents are pre-
smoker was positively associated with the presence of sented in online supplementary File 1.
anxiety and depressive symptoms. No statistically signif-
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Table 2. Results of the regression analyses
on associations between tobacco smoking
status and the presence of mental health

Presence of mental health symptoms according to PHQ-4%
(yes/no), aOR (95% Cl)

symptoms (research question 2) in the overall distress  anxiety depression
adult population of Germany (imputed (cut-off =6) (cut-off >3) (cut-off 3)
and unweighted data: total N = 11,937)
Smoking status
Never smoker (reference) 1 1 1

Ex-smoker
Current smoker

1.05(0.83-1.32)
1.12(0.93-1.36)

1.03 (0.81-1.33)
1.22(1.02-1.48)

1.13(0.92-1.38)
1.20(1.02-1.42)

Data are presented as adjusted odds ratios (aORs) and 95% confidence interval (Cl)
around OR, ORs printed in bold are statistically significant (p < 0.05). The analyses were
adjustedforsex, age, educationallevel (from highest tolowest: high=high school equivalent
and advanced technical college equivalent, middle = secondary school equivalent, and low
=junior high school equivalent or no qualification), monthly net household income (in EUR)
per person, and for the variable “survey wave” (as design factor). $ Patient Health
Questionnaire-4 [29, 301].

Research Question 3 (among Current Smokers):

Association between the Level of Tobacco Dependence

and the Level of Mental Health Symptoms

Among the subgroup of current smokers, the level of
tobacco dependence measured with the SUTS subscale
“strength of urges to smoke” was positively associated with
the level of symptoms of anxiety, depression, and overall
psychological distress (Table 3). For example, an increase of
one level on this subscale (range from 0 to 6) was associated
with an increase of B=0.21 (95% CI = 0.07-0.34) points on
average on the PHQ-4 overall distress scale. No statistically
significant associations were observed for the SUTS sub-
scale “time spent with urges to smoke.”

Research Question 4 (among Current Smokers):

Association between the Level of Overall Psychological

Distress and Motivation to Stop Smoking

The level of overall psychological distress among cur-
rent smokers was positively associated with high motiva-
tion to quit smoking (adjusted odds ratio = 1.10 per level
on the 12-level overall distress scale, 95% CI = 1.04-1.14).

Research Question 5 (among Past-Year Smokers):

Association between the Level of Overall Psychological

Distress and Having Made an Attempt to Quit

Smoking

In the adjusted regression analysis, the level of overall
psychological distress among past-year smokers was pos-
itively associated with the presence of at least one self-
reported quit attempt during the past year (adjusted odds
ratio = 1.07 per level on the 12-level overall distress scale,
95% CI = 1.03-1.11).
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Discussion/Conclusion

Among a large representative sample of the adult pop-
ulation in Germany, current tobacco smokers were more
likely to report symptoms of anxiety and depression than
never smokers. Smokers with higher urges to smoke - a
proxy measure of dependence — were more likely to re-
port higher levels of symptoms of anxiety, depression,
and overall psychological distress than smokers with low-
er urges. When adjusting for relevant potential confound-
ers including urges to smoke, smokers with higher levels
of mental health symptoms were more likely to be moti-
vated to quit smoking and to report at least one quit at-
tempt during the past year than smokers with lower levels
of symptoms.

The prevalence of mental health symptoms deter-
mined in our study is somewhat lower than estimates re-
ported from other national [25, 44] and international sur-
veys [45, 46], which might result from methodological
differences between the studies (e.g., various health sys-
tem contexts, various study populations, different peri-
ods of data collection, or differences in the use of screen-
ing instruments and in the definition of outcomes). How-
ever, the focus of our study was not to determine the
prevalence of mental health symptoms in the German
population, but rather to explore potential associations
between such symptoms and smoking status and cessa-
tion behaviour. Such associations have not yet been sys-
tematically investigated on a population-level in Germa-
ny.

In this regard, our findings are consistent with find-
ings from population surveys from England, Finland, and
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Table 3. Results of the regression analyses on associations between the level of tobacco dependence and the level
of mental health symptoms (research question 3) in the subsample of adult current smokers in Germany (imputed

and unweighted data, n = 3,624)

Level of mental health symptoms according to PHQ-4% (continuous),
adjusted B (95% Cl)

overall distress

anxiety (scale 0-6) depression (scale 0-6)

(scale 0-12)

Level of dependence®
Time with urges (scale 0-6)
Strength urges (scale 0-6)

0.07 (—0.06 to 0.20)
0.21(0.07-0.34)

0.02 (—0.05 t0 0.88)
0.12(0.05-0.20)

0.05(-0.01t0 0.12)
0.09 (0.02-0.16)

Data are presented as adjusted regression coefficients Band 95% Cl around B; Bs printed in bold are statistically
significant (p < 0.05). Analysis was adjusted for sex, age, educational level (from highest to lowest: high = high school
equivalentand advanced technical college equivalent, middle = secondary school equivalent, and low = junior high
school equivalent or no qualification), monthly net household income (in EUR) per person; and for the variable
“survey wave” (as design factor). ¥ Patient Health Questionnaire-4 [29, 30]. ? As continuous variables. ¥ Both items
measured with the German version of the Strength of Urges to Smoke Scale (SUTS) [32] with values ranging from

1 =lowest to 6 = highest urges.

the USA, reporting not only a positive association be-
tween current smoking and the presence of MHCs but
also between higher tobacco dependence and MHC:s |[5,
15, 17]. Our findings also confirm data from internation-
al population surveys [5, 19, 47] and from one multi-
country European survey (including data from ~900
smokers from Germany [48]) showing that smokers with
MHCs were more motivated to quit and more likely to
have made at least one past-year quit attempt than those
unaffected from MHCs.

It is encouraging that smokers with MHCs in Germa-
ny are motivated to quit and attempt to do so. However,
international evidence on success in quitting remains in-
consistent, with studies indicating lower success rates in
smokers with MHCs [14, 18], while others reporting
comparable rates between smokers with and without
MHCs when adjusting for heavy smoking or urges to
smoke [19, 20].

With around 28%, the prevalence of tobacco smoking
in Germany remains high [24], whereas the rate of at-
tempts to quit smoking is relatively low (<20%, [33]). Our
findings point out the need to raise awareness on associa-
tions between MHCs and higher levels of dependence,
stronger motivation to quit, and higher rates of quit at-
tempts among affected smokers, HPs, and health policy
makers. Itis already known that smokers with MHCs par-
ticularly benefit from the use of evidence-based pharma-
cological cessation treatment and its combination with
behavioural interventions [21]. However, such methods
are rarely used by smokers in Germany to assist their quit

Associations between Mental Health and
Smoking and Attempts to Quit in Germany

attempt (<13%, [33]), and although patients may usually
expect HPs to recommend the most effective method, this
expectation is not met when it comes to smoking cessa-
tion. In Germany, evidence-based smoking cessation
treatments are only rarely recommended by HPs (<5%,
[49]).

This problem is assumed to be even more pronounced
in smokers with MHCs. A previous mixed-method sys-
tematic review found a negative attitude among mental
HPs towards smoking cessation in people with MHCs
[50]. The most commonly held beliefs of healthcare work-
ers were that patients with MHCs are not motivated to
quit and that smoking cessation would be too much for
these patients to take on. None of the included studies
were conducted in Germany. However, a previous analy-
sis from the DEBRA study found a similarly attitude
among the general population in Germany, who were less
likely to support the routine provision of smoking cessa-
tion treatments to smokers with MHCs than to smokers
with physical conditions [51].

Although there is significant comorbidity between
smoking and MHCs, no specific recommendations on
smoking cessation can be found in the current German
guidelines on the treatment of anxiety or depressive dis-
orders [27, 28]. Though the recently updated national
guideline on the treatment of tobacco dependence rec-
ommends evidence-based cessation treatment methods
for smokers with comorbid anxiety or depressive disor-
ders, it does not include any information on motivation
to quit and higher rates of quit attempts among this group
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[26]. Since people with poor mental health die on average
10 years earlier than those without MHC:s [1], and smok-
ing substantially contributes to this difference in life ex-
pectancy [2], important opportunities to promote smok-
ing cessation among this vulnerable group are thus
missed.

Limitations

One limitation represents the cross-sectional study de-
sign with retrospective information on quit attempts. All
data were self-reported, increasing the risk for potential
under-reporting of MHCs and tobacco consumption, as
well as over-reporting of socially desirable behaviours
such as quit attempts. Mental health symptoms were col-
lected with the ultra-brief screening instrument PHQ-4,
which - although showing good psychometric properties
[52] - cannot replace a medically verified diagnosis. In
addition, persons with a severe diagnosis of a MHC who
could not participate in an interview were excluded in this
survey.

Another limitation is the relatively high non-response
of participants who declined to answer question on their
mental health. Since the comparison of PHQ-4 respond-
ers and non-responders revealed differences on sociode-
mographic characteristics and smoking status, missing-
ness was expected to be predictable based on these char-
acteristics, and missing data were therefore imputed.
However, other population studies with comparable rates
(~16% [5]) of missing data used complete case analyses
and report similar findings on associations between men-
tal health and smoking behaviour or quit attempts. More-
over, associations with smoking cessation were not anal-
ysed due to the cross-sectional study design and the rela-
tively low sample size of respondents who had attempted
to quit. Finally, we did not assess emotion regulation as a
potential determinant of the association between psycho-
logical distress and smoking and quitting behaviour. Pre-
vious studies suggest, for example, that difficulties in
emotion regulation may influence the relationship be-
tween psychological distress and use of smoking to re-
duce negative affect as well as the relationship with per-
ceived barriers for smoking cessation [7, 53].

Conclusion

Our findings suggest that in Germany current com-
pared to never smokers and smokers who are more de-
pendent are more likely to report symptoms of anxiety,
depression, and overall psychological distress. Further-
more, smokers reporting higher levels of such symptoms
seem to be more motivated to quit and more likely to have
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attempted to do so than those who are less or not bur-
dened. HPs should therefore be sensitised to these asso-
ciations by explicitly referring to the evidence on the top-
ic in the national guidelines for the treatment of tobacco
addiction [26], as e.g., in the “Primary care guidance on
smoking and mental disorders” in the UK [54]. In addi-
tion, HPs should be trained to further encourage, and ef-
tectively support, smokers with MHCs in translating their
motivation to quit into successful abstinence. Training in
the effective treatment of tobacco addiction is not stan-
dard in the medical education in Germany, although such
training can substantially increase HPs’ provision of ad-
vice on smoking cessation and of recommendation on the
use of evidence-based cessation treatments [55]. For
smokers with MHC who are motivated to quit but have
difficulties to achieve abstinence, medical counselling
and, in particular, the recommendation of evidence-
based behavioural support and cessation medication are
of particular importance [21]. Therefore, on top of the
broad implementation of such training for HPs, training
content should incorporate information on associations
between mental health and smoking (as e.g., here [56]).
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