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ARTICLE INFO ABSTRACT

Keywords: The present study examines the relationship between smoking and panic, depression, and anxiety over time and
Sm‘fking across two cultures, using data from the BOOM studies. The relationship between smoking and anxiety disorders,
Pam_c including panic requires further exploration, in order to reconcile inconsistent, contradictory findings and cross-
gzziee?;ion cultural differences. Participants in the present study included 5,416 Chinese university students and 282
Mental health German university students. Participants completed surveys assessing smoking, panic, depression, and anxiety.
Longitudinal Multiple logistic regressions were used to examine predict later mental health from smoking, as well as later

Cross-cultural smoking from mental health. In sum, across the regressions, smoking at baseline did not predict higher panic or
China depression at follow-up in either German or Chinese students. It did predict lower anxiety in German students.
Germany Anxiety at baseline, but not depression, predicted increased likelihood of smoking at follow-up in German stu-
dents. The relationship between smoking and anxiety disorders is one that will require further exploration, in
order to reconcile inconsistent, contradictory findings and cross-cultural differences. The present data point to a
relationship between anxiety and later smoking, and also to a negative, though small, relationship between
smoking and later anxiety in German students, and no prospective relationship in either direction in Chinese

students.

1. Introduction

Addictions and anxiety disorders frequently occur comorbidly
(Kushner, Abrams, & Borchardt, 2000). In particular, a line of research
has indicated a predictive relationship between cigarette smoking and
panic disorder, and other panic-related disorders, such as agoraphobia
(a complication of panic disorder) (Zvolensky, Feldner, Leen-Feldner, &
McLeish, 2005). One comprehensive review indicated that smoking
rates in individuals with panic are higher than in those without panic,
and rates range from about 39% (currently smoke) to about 77%
(smoked at time of onset), with an average of about 40% across studies.
Further, smokers are more likely than nonsmokers to report panic, as
well as other anxiety disorders and depression (Zvolensky et al., 2005).
One illustrative major epidemiological study, with over 4000 partici-
pants ages 15-54 from the National Comorbidity Survey, provided
strong evidence in a U.S. sample, with results showing that smokers
were more likely to have a history of panic attacks than were non-
smokers. When diagnoses were combined, 58.9 to 61.3% of those with a
history of any panic related problems reported being current smokers,

with smoking increasing with the number of psychiatric diagnoses
(Lasser et al., 2000).

Research into the order of effects between smoking and anxiety
points to smoking as a predictive risk factor for developing panic attacks
and panic disorder, while panic problems appear to serve to maintain
smoking behavior, in a feedback loop. The predisposition for both
anxiety and anxiety-reducing motives for smoking (i.e., anxiety sensi-
tivity, as well as general fearfulness and sensitivity to bodily distress),
precedes the entire process. The model for this loop and a review can be
found in Zvolensky & Bernstein (Zvolensky & Bernstein, 2005), and
updated in (Zvolensky, Bernstein, Marshall, et al., 2006). Nicotine
dependence is associated with higher rates of depression and anxiety
disorders, including panic, in the U.S. (Breslau, Kilbey, & Andreski,
1991). Nicotine dependence is also associated with higher rates of panic
attacks and panic disorder in a large-scale study of German smokers and
nonsmokers (Nelson & Wittchen, 1998). Across studies, about 5% of
daily smokers, as compared with about 2% of nonsmokers, report panic-
related problems (Zvolensky et al., 2005). The relationship between
smoking and panic attacks appears to be independent of
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sociodemographic characteristics, other comorbid disorders, and
symptom overlap between substance abuse and panic disorder (Zvo-
lensky, Schmidt, & Stewart, 2003), though some of the relationship
between smoking and panic is attenuated when accounting for other
substance abuse (Zvolensky et al., 2005). Some longitudinal research
suggests that the direction of effects is stronger from smoking to panic,
than from panic to smoking (Zvolensky et al., 2005; Johnson et al.,
2000). Further, people with panic have more intense smoking
withdrawal-related anxiety symptoms (Zvolensky, Lejuez, Kahler, &
Brown, 2004), and thus find smoking cessation difficult (Lasser et al.,
2000; Zvolensky et al., 2005; Zvolensky, Feldner, Eifert, & Brown,
2001). There is also evidence for relationships between panic and
alcohol use/dependence, and marijuana dependence (Zvolensky, Bern-
stein, Marshall, et al., 2006; Zvolensky, Bernstein, Sachs-Ericsson, et al.,
2006).

Despite increased awareness of the importance of replication across
cultures, most studies into smoking and panic have been conducted in
Western nations, limiting the generalizability of the findings. However,
social factors and cultural background are widely recognized as poten-
tially important influences in mental health (Pickett, James, & Wilkin-
son, 2006; Bromet et al., 2011; Jacobi et al., 2014; Maercker et al.,
2015). Universal validity is not a given for psychological theories that
have not been tested or may even not be amenable to testing across
cultural boundaries. For theories to be truly transcultural, they must be
studied cross-culturally (Brink, 1999). So far, smoking and panic have
been examined in Russian populations, with smoking and anxiety
sensitivity predicting agoraphobic avoidance, but not panic in that
population (Zvolensky, Kotov, Antipova, & Schmidt, 2003). Few studies
have examined the relationship in Asian populations, and there are few
data from Germany.

1.1. Present study

The present study is a large-scale, longitudinal examination of the
relationship between smoking and panic-related problems in two
countries, Germany and China, using data from the “Bochum Optimism
and Mental Health (BOOM) Studies” (Margraf & Schneider, unpublished
manuscript), which aim to enhance integrated knowledge of the causes
and consequences of positive mental health and mental health problems
cross-culturally and over time. We hypothesized that the relationships
between smoking and panic would be positive in both Germany and
China, with stronger effects from time one smoking to later anxiety.

2. Method
2.1. Procedure

The present study utilizes a subset of data from the BOOM (Bochum
Optimism and Mental Health) study, a large-scale, cross-cultural, lon-
gitudinal investigation of risk and protective factors in mental health
(Maercker et al., 2015; Margraf & Schneider, unpublished manuscript).
For a comprehensive overview of the full study design, aims, measures,
and participants, see Margraf and Schneider (unpublished manuscript).
The Ethics Committee of the Faculty of Psychology of the Ruhr-Uni-
versitat Bochum (RUB) approved the study in Germany. Approval to
administer the questionnaires was granted by the Faculty of Psychology
at Ruhr-Universitdit Bochum on May 12, 2011 and renewed on
September 2013. The approvals for the German site were communicated
to the participating Chinese universities, which acknowledged and
accepted these approvals for data collection in China. Data were
collected between 2011 and 2016 through three professional opinion
research institutes. Participants in the present study were recruited via
the internet (German and Chinese) and paper mailings (Chinese). Par-
ticipants gave their informed consent orally after being informed about
anonymity and voluntariness of the survey. Written consent was not
obtained, as it was not required by the local ethics commissions, as
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personally identifying information was not collected. Participation took
less than an hour at each time point (average of about 45 minutes).

2.2. Participants

Participants in the present study included 5,416 Chinese university
students and 282 German university students, who participated both the
second and the third follow up surveys in the BOOM studies (Bochum
Optimism and Mental Health Studies), which aim to investigate risk and
protective factors of mental health in representative and student sam-
ples. Participant demographics, including age, are provided in Table 1.

China. As the data were anonymized from the very beginning of data
collection, no statement by an institutional board/ethics committee was
required for China. The original Chinese sample at baseline consisted of
13,581 university students from Capital Normal University Beijing,
Hebei United University, Shanghai Normal University, Guizhou Finance
and Economics University, and Nanjing University with baseline data
collected from 2012 to 2013. Of those, 12,744 students participated
again in the first follow up study between 2013 and 2014. In the second
follow up study from 2014 to 2015, there were 10,499 students. In the
third follow up study from 2015 to 2016, there were 5,917 students.
Participants, mainly freshmen, were recruited during their first study
month via an invitation postal mailing. The response rate was 94.5%.
Data were gathered by an online or a paper-pencil questionnaire in
Chinese administered in a group testing session. Participants received 10
RenMinB (approximately 1.3 Euros) as financial compensation.

Germany Data collection at Ruhr-Universitdit Bochum was via an
online portal, with data collection beginning in 2011. The Ethics Com-
mittee of the Faculty of Psychology of Ruhr-Universitait Bochum
approved the study on May 12, 2011 and renewed on October 2012. The
German sample at baseline consisted of 7,890 students from RUB from
2012 to 2015. In the first follow up study, 1,608 students participated
again. In the second follow up study, 730 students participated again. In
the third follow up study, 572 students participated again. German
students were recruited by an e-mailed invitation with a link leading to

Table 1
Demographics and descriptive statistics for predictors and outcomes.

German Students Chinese Students

N % N %

Full sample 282 100% 5,416 100%
Gender

Female 179 63.5% 3,051 59.9%

Male 103 36.5% 2,045 40.1%
Alcohol consumption BL

No 45 16.0% 2,962 55.3%

Yes 236 84.0% 2,390 44.7%
Smoking BL

No 227 80.0% 4,764 88.6%

Yes 54 19.2% 614 11.4%
Smoking FU

No 223 79.6% 4,802 88.8%

Yes 57 20.4% 607 11.2%
Panic follow-up

No 271 97.1% 5,635 88.6%

Yes 8 2.9% 672 11.4%

Mean SD Mean SD

Age 24.92 4.56 19.08 1.13
FASII 5.45 1.66 2.37 2.01
Health state 76.32 18.40 86.42 13.29
Anxiety BL 2.52 3.11 3.30 3.82
Depression BL 4.19 4.26 2.71 3.79
Anxiety FU 2.02 2.89 2.78 3.65
Depression FU 4.10 4.66 2.35 3.62

Note. BL = Baseline, FU = Follow-up
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an online questionnaire, administered in German. The link was sent to
all students enrolled at RUB in 2012 and only sent to freshmen at RUB
from 2013 to 2015. Students were offered the opportunity to take part in
a draw for a gift coupon (20 euro) or a tablet computer.

2.3. Measures

Depression, Anxiety and Stress. Negative mental health was assessed
using the widely-used Depression Anxiety Stress Scales (DASS-21)
(Henry & Crawford, 2005). This short form of the DASS-42 (Lovibond &
Lovibond, 1995) assesses a broad range of psychological distress
symptoms. It is composed of three 7-item subscales for depression,
anxiety and stress symptoms over the past week. The subscales may
serve as outcome measures and as screening and monitoring instruments
(Bayram & Bilgel, 2008; Dahm, Wong, & Ponsford, 2013; Ng et al.,
2007). Items are rated on a 4-point likert scale from 0 (did not apply to
me at all) to 3 (applied to me very much or most of the time). Responses
can be averaged within subscale or across all three for a total item score.
Psychometric properties are well established in both clinical and non-
clinical samples (Henry & Crawford, 2005; Ng et al., 2007) and are
comparable for the short and long versions (Lovibond & Lovibond,
1995; Antony, Bieling, Cox, Enns, & Swinson, 1998). In addition, un-
published data from the present authors indicate scale appropriateness
for cross-cultural research, with measurement invariance across cul-
tures. In the present study, overall Cronbach’s alpha was a = 0.92 in
Germany, 0.90 in China. The reliability of each subscale was agepression
= 0.884; tanxiety = 0.780; Ostress = 0.851 in Germany, and gepression =
.875; Oanxiety = -855; Ustress = .772 in China.

Panic. Panic was assessed in the second follow-up with the DASS-
Anxiety subscale and one single question (Margraf, Cwik, Pflug, et al.,
2017; Margraf, Schneider, Soeder, & Becker, 1996; Margraf, Cwik,
Suppiger, et al., 2017): “In the last 12 months, did you suddenly feel a
rush of intense fear, horror or the feeling of intense discomfort? And this
was accompanied by complaints such as fear of dying or going crazy,
dyspnea or lump in the throat, heart racing or pain in the chest,
sweating, dizziness, nausea?” Participants responded to both questions
with a single response from the following three choices: “This happened
in the last 12 months.” “That was a while ago.” Or “I've never had that.”
Participants responding affirmatively (happened in the last 12 months)
to this question, and having at least a moderate anxiety score (DASS-
21>=5) (Lovibond & Lovibond, 1995), were defined as having panic in
the last 12 months.

2.4. Predictors

Quality of health. Overall current quality of health was assessed using
the validated EuroQol (EQ- 5D-3L) (The EuroQol Group, 2013, 1990;
Brooks, 1996). Participants rated current health status on a scale
(EuroQol VAS) ranging from 0 (worst imaginable health) to 100 (best
imaginable health).

Family affluence and social class. Socioeconomic status was assessed
with the Family Affluence Scale (FAS) (Boyce, Torsheim, Currie, &
Zambon, 2006). The FAS is, a four-item measure of family wealth,
developed in the WHO Health Behavior in School-aged Children Study.
Questions include (either with 2 or 3 response alternatives): “Does your
family own a car, van or truck?”, “Do you have your own bedroom for
yourself?”, “During the past 12 months, how many times did you travel
away on holiday with your family?”, and “How many computers does
your family own?”. The FAS total score is calculated by summing up the
responses to these items. Convergent validity is established via corre-
lations with the Gross National Product across 35 countries (Boyce et al.,
2006). The reliability was o = 0.524 in German students and a = 0.641
in Chinese students. The Cronbach’s alpha values were low, as FAS II has
only 4 items. In this situation, mean inter-item correlation values should
be reported and an optimal range from 0.2 to 0.4 is recommended by
Briggs and Cheek (1986). In our study, the mean inter-item correlations
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value was 0.23 in the German sample and 0.30 in the Chinese sample.

Substance use. Current smoking was assessed using one item in Ger-
many: “Do you smoke regularly?” Answer categories were “no”, “yes,
sometimes” and “yes, regularly”. For the present analyses the two latter
categories were combined into “yes”, which was coded as 1. “No” was
coded as 0. In China, current smoking was also assessed with one item:
“Do you smoke?” Answer categories were “four times or more a week”,
“2 or 3 times a week”, “2-4 times a month”, “once a month”, and
“never”. “Never” was coded as 0, and the other four categories were
coded as 1.

Frequency of alcohol consumption was assessed using one item:
“How often do you drink alcohol?”” Answer categories were never, once a
month, 2 to 4 times a month, 2 to 3 times a week and 4 times a week and
more. The first category “never” was coded as 0, and the last four cat-
egories were coded as 1. Alcohol consumption was not significantly
correlated with any health variables in the German sample. In the Chi-
nese sample, alcohol consumption correlated very low with the health
variables. Therefore, alcohol consumption was excluded from the
further analyses.

2.5. Statistical analyses

Statistical analyses were conducted using SPSS Statistics Version
21.0 (IBM Corp., 2012). Missing values are generally between 0 and
2.5% in the German sample and 0.1% to 3.6% in Chinese sample,
depending on the measure. For descriptive and univariate statistics,
missing data were excluded. Further, as assessment method can have an
influence on the data (Zhang, Kuchinke, Woud, Velten, & Margraf,
2017), the impact of data collection method was examined. In our data,
the method of data collection was found not to be correlated with the
outcomes (smoking depression and anxiety), so it was not included in
our analyses.

To predict the presence of smoking at the follow-up, we conducted
two multiple logistic regressions (one with the German and one with the
Chinese sample), including the predictors anxiety, depression, health
state, and smoking at baseline, and controlling for gender and family
affluence. To predict the presence of panic at the follow-up, we con-
ducted two multiple logistic regressions (one with the German and one
with the Chinese sample) with predictors including smoking, health
state anxiety and depression from baseline, and controls for gender and
family affluence. To predict the state of anxiety and depression (sepa-
rately) at follow-up, we conducted four stepwise multiple linear re-
gressions, one for each outcome variable and for the German and
Chinese samples. The first step contained predictors baseline health
state, anxiety, depression, and controls for gender and family affluence.
In the second step, smoking at baseline was added as an additional
predictor. The same analysis was conducted once for the German stu-
dent sample and once for the Chinese student sample. Data used in the
current analyses are available in the online Supporting Information File.

3. Results
3.1. Descriptive statistics and baseline correlations

Table 1 presents data on participant demographics and descriptive
statistics for the predictors and outcomes at baseline. Gender percent-
ages were almost the same in both German and Chinese samples. The
German sample was older and from more affluent families than the
Chinese sample.

The correlations among the predictors are shown in Table 2. Corre-
lations indicated a positive relationship between baseline smoking and
concurrent anxiety and depression, as well as follow-up anxiety,
depression, and panic, in the Chinese student sample. Baseline anxiety
and depression were not significantly related to follow-up smoking in
the Chinese student sample. Baseline smoking was related to slightly
lower follow-up anxiety in the German student sample. Baseline anxiety



K.L. Lavallee et al.

Addictive Behaviors Reports 14 (2021) 100347

Table 2
Correlations among the psychological predictors within country, with Germany below diagonal, China above diagonal.
Baseline Follow-up
Gender  FASII Health state ~ Alcohol Smoking Anxiety Depression ~ Smoking Anxiety Depression ~ Panic
Baseline Gender 1 —0.127** —0.060%** 0.436** 0.349%* 0.121** 0.157** 0.353** 0.128** 0.169** 0.013
FASII 0.068 1 —0.023 —0.073** —0.056** —0.097** —0.086** —0.061%* —0.072%* —0.073** —0.022
Health state —0.047 0.106 1 —0.004 —0.039*%* —0.194** —0.195%* —0.002 —0.167** —0.156** —0.067**
Alcohol 0.128* 0.101 0.069 1 0.345%* 0.142%* 0.165** 0.240%** 0.098** 0.113** 0.027*
Smoking —0.011 —0.056 —0.098 0.041 1 0.231%* 0.255** 0.509** 0.124** 0.141** 0.028*
Anxiety -0.086 —0.128*  -0.397**  -0.033  -0.032 1 0.870%* 0.099 0.368**  0.335* 0.133%*
Depression  0.02 —0.163**  —0.368** —0.04 0.016 0.629** 1 0.098 0.336**  0.363** 0.098**
Follow-up Smoking 0.037 —0.107 —0.114 0.029 0.797** 0.163** 0.178** 1 0.189** 0.211%* 0.028*
Anxiety —0.036 —0.153* —0.223** —0.089 —0.130* 0.479%* 0.349** —0.083 1 0.883** 0.329**
Depression 0.071 —0.189** —0.233** —0.065 0.022 0.388** 0.597** 0.035 0.649** 1 0.243**
Panic 0.003 —0.02 —0.201** 0.017 —0.029 0.163** 0.119* —0.034 0.239%* 0.181** 1

Note: * Correlation significant at the 0.05 level (2-tailed); ** Correlation significant at the 0.01 level (2-tailed).

and depression were related to higher follow-up smoking in the German
student sample.

3.2. Multivariate regressions

Results from the multiple logistic regressions are presented in
Table 3a. In the German sample, health state at baseline was the only
significant predictor for the presence of panic at follow-up. No signifi-
cant predictor was found for the presence of smoking at follow-up. In the
Chinese sample, health state at baseline, anxiety at baseline, depression
at baseline, and family affluence scale all significantly predicted the
presence of panic at follow-up. For the presence of smoking at follow-up,
gender, health state at baseline, and depression at baseline were sig-
nificant predictors.

Table 3b shows the results from the multiple linear regressions. In
the German sample, family affluence and depression at baseline signif-
icantly predicted depression at follow-up, in the first step and remained

Table 3a
Results from the logistic regressions predicting panic and smoking.
Outcome = Panic Germany China
at follow-up
R? 0.16 0.06
Odds 95% CI Odds 95% CI
Ratio Ratio
Gender (female as 1.15 [0.23-5.78] 1.09 [0.81-1.46]
reference)
FASII 1.03 [0.65-1.61] 0.89** [0.82 - 0.95]
Health state 0.96* [0.93 - 0.99] 0.99%* [0.98 - 0.99]
baseline
Smoking (no as 2.08 [0.23-18.92] 0.97 [0.65-1.47]
reference)
Anxiety baseline 1.13 [0.89-1.43] 1.23%%* [1.16-1.31]
Depression 0.99 [0.81-1.22] 0.90** [0.85 - 0.96]
baseline
Smoking at Germany China
follow-up
R? 0.71 0.41
Odds 95% CI Odds 95% CI
Ratio Ratio
Gender (femaleas  2.63 [0.85-8.09] 8.56%** [6.35-11.53]
reference)
FASIL 0,84 [0.61-1.14] 0,97 [0.91-1.02]
Health state 1.01 [0.98-1.04] 1.01%** [1.00-1.02]
baseline
Smoking baseline 283.19%** [77.53-1034.34] 10.19%** [8.08-12.86]
Anxiety baseline 1.32%* [1.09-1.61] 1.02 [0.96-1.08]
Depression 0.99 [0.86-1.14] 1.03 [0.97-1.08]
baseline

Note. * p =.05. ** p = .01. *** p = .001.

Table 3b

Standardized regression coefficients from the multiple linear regressions pre-
dicting depression and anxiety.

Depression Follow-Up

Anxiety Follow-Up

Germany China Germany China
Step 1
R? 0.37 0.15 0.24 0.15
Gender 0.058 —0.003
FASII -0.107* —0.036%* —0.096 —0.037**
Health state at baseline —0.005 —0.089%** —0.032 —0.101***
Anxiety at baseline 0.015 0.068* 0.420%** 0.293%**
Depression at baseline 0.567*** 0.263 0.054 0.043
Step 2
R? 0.37 0.15 0.26 0.15
Gender 0.058 0.107%** —0.008 0.073%**
FASII —-0.107* —0.036** —-0.105 —0.037**
Health state at baseline —0.004 —0.089%** —0.047 —0.102%**
Anxiety at baseline 0.015 0.066* 0.405%** 0.292%%**
Depression at baseline 0.567%*** 0.261%** 0.058 0.041
Smoking at baseline 0.002 0.018 —-0.126* 0.015

Note. * p = .05. ** p = .01. *** p = .001.

significant predictors in the second step, in which smoking at baseline
was added as an additional predictor. For anxiety at follow-up, anxiety
at baseline was a significant predictor in both steps. In the second step,
smoking at baseline significantly negatively predicted anxiety at follow-
up.

In the Chinese sample, gender, family affluence scale, health state at
baseline, anxiety at baseline, and depression at baseline were all sig-
nificant predictors for depression at follow-up at the both steps. For
anxiety at follow up, gender, family affluence scale, health state at
baseline, and anxiety at baseline were significant predictors at both
steps.

In sum, across the regressions, smoking at baseline did not predict
higher panic or depression at follow-up in either German or Chinese
students. It did predict lower anxiety in German students. Anxiety at
baseline, but not depression, predicted increased likelihood of smoking
at follow-up in German students.

4. Discussion

To our knowledge, this is the first large-scale, longitudinal, pro-
spective study to examine the relationship between smoking and panic
and anxiety in Chinese samples, and the second in German samples.
Prior research, primarily conducted in Western countries, and in
particular, the U.S., indicates a positive predictive relationship between
cigarette smoking and panic disorder, and other panic-related problems,
such as agoraphobia (a complication of panic disorder) (Zvolensky et al.,
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2005), as well as other anxiety disorders and depresssion (Zvolensky
et al., 2005). Research in German populations has so far been consistent
with prior results, with nicotine dependence associated with higher rates
of panic attacks and panic disorder (Nelson & Wittchen, 1998). In the
present study, we found concurrent zero-order positive correlations
between smoking and anxiety in the Chinese, but not German sample.
However, inconsistent with prior research, smoking did not predict
panic, longitudinally, in either the German students, or the Chinese
students. Anxiety did predict the presence of increased smoking in the
German students, but not the Chinese students. Further, in the exami-
nation of the predictive nature of smoking for anxiety and depression at
the follow-up, smoking did not predict either depression or anxiety in
Chinese students. However, surprisingly, and contrary to prior research
and our predictions, smoking negatively predicted later anxiety in
German students. Thus, in sum, anxiety predicted increased later
smoking in Germans, and smoking predicted lowered anxiety in German
students.

The prospective prediction of smoking from anxiety is consistent
with past research. Interestingly, this prediction strength is indeed
stronger than in past research indicating that anxiety is merely a
maintaining factor in smoking, rather than a predictor of increase in
smoking. The nature of the prediction of decreasing anxiety from
smoking in German students may be a fluke artifact of our particular
dataset. It may also be that in this sample of German students, who live
in a country where smoking is more common than in the U.S. (Lampert,
von der Lippe, & Mueters 2013; Scholten et al., 2018 Naurath & Jones,
2007), both fitting in with the crowd and adopting smoking specifically
as a coping mechanism may serve to reduce student anxiety, especially
in individuals with preexisting high levels of anxiety. More anxious
students were more likely to increase smoking, and increased smoking
was perhaps in turn, related to reduced anxiety. Of course, any potential
psychological benefit of smoking is likely outweighed by the negative
impact on physical health and increased risks for smoking-related dis-
ease, such as lung cancer.

Smoking was completely unrelated to either panic, depression or
anxiety in Chinese students. With one of the highest rates of smoking in
the world (Naurath & Jones, 2007), perhaps any potential psychological
effects of smoking that may stem from stigma are non-present in China,
diluting the effects of smoking on mental health. In the Chinese social
interactions, smoking is more likely a social skill and associated with
freedom and charisma (Ho et al., 2010). The offering and acceptance of
cigarettes is seen as a traditional Chinese gesture of goodwill. Thus,
smoking may have more social significance and wider acceptance for
people in China than in Germany. Smoking may thus have more macro-
level determination than in Germany, and may therefore be less of a
personal coping strategy.

This study has a number of strengths, including the large sample size,
examination of the phenomena in cultures less well-represented in
research than the United States, and thorough assessments using stan-
dardized instruments. Because of the homogenous sample, age, gender
and socioeconomic characteristics were less likely to confound the ef-
fects of the psychological predictors. Moreover, we investigated the
psychological predictors within a longitudinal design. Although there
are several strengths associated with the study, there are also limita-
tions. The first is that the panic variable was not ideally assessed. It was a
combination of anxiety scale ratings plus one panic item. That panic
item, further, was not ideally translated into English. The word dyspnea,
which means shortness of breath, is a rarely used word in U.S. English
vernacular, and may not have been understood by all participants. A
second limitation of the study lies in the measurement of smoking. It
may be that smoking measured as a continuous, rather than a dichoto-
mous variable, would have been more sensitive to effects. Finally, the
reliability of some instruments, particularly the FAS, was low, which
may have impacted the robustness of the final results.

Addictive Behaviors Reports 14 (2021) 100347
5. Conclusions

In sum, the present data from Germany provides evidence that is
suggestive of the effects of anxiety on later smoking, as well as evidence
of a negative (but weak) relationship between smoking and later anxi-
ety. However, findings from the sample of Chinese students did not
provide any evidence of such effects in Chinese students. The relation-
ship between smoking and anxiety disorders, including panic, is one that
will require further exploration in order to reconcile inconsistent, con-
tradictory findings and cross-cultural differences.
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