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Abstract
Background Previous research has investigated the association between attachment styles and smoking behaviors, 
indicating a positive association of insecure attachment styles with nicotine dependence. However, these links 
were mostly explored in adolescent and student samples. Moreover, the explanatory mechanisms and the variables 
influencing the strength of this relationship remained understudied. In this context, the present study aims to: (1) 
examine the associations between attachment anxiety, avoidance, and nicotine dependence; (2) investigate the 
mediating role of emotion dysregulation and metacognitions about smoking; and (3) test the moderating roles of 
psychological capital and type of tobacco product used by the participants.

Method This cross-sectional study was conducted on a convenience sample of 447 participants who reported 
smoking. The age range of participants was 18 to 64 (M = 26.76; 59.7% women). All participants have completed 
five questionnaires measuring nicotine dependence, adult attachment, emotion dysregulation, metacognitions 
about smoking, and psychological capital. They also reported the type of tobacco product commonly used: classic 
cigarettes, e-cigarettes, or heated tobacco products.

Results Our findings show that the direct link between insecure attachment and nicotine dependence is rather 
inconsistent. However, it was mediated by the metacognitions about smoking. Psychological capital can act as a 
protective factor against the effects of attachment on nicotine dependence, especially for those using alternative 
tobacco products alongside classic cigarettes.

Conclusions The findings highlight the possibility of developing better-tailored interventions and treatments to 
discourage smoking and increase smoking cessation. These should focus on eliminating the dysfunctional beliefs 
related to the metacognitions about smoking and on improving the levels of psychological capital. In addition, 
targeting attachment insecurities in early adolescence can also function as a mean to prevent smoking.
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Introduction
Tobacco use is recognized as a leading cause of pre-
ventable death in many countries as using combustible 
tobacco products is associated with pulmonary disease, 
cardiovascular disease, and other forms of chronic ill-
ness [1]. Moreover, in recent years, the market for prod-
ucts containing nicotine has become more complex after 
the introduction of smokeless devices (such as electronic 
cigarettes) and heated tobacco products. While such new 
devices received some attention in regard to their effects 
and usefulness (see Ratajczak et al., 2020 [2] and Zaki-
yah et al., 2021 [3] for reviews), few studies compared the 
psychological mechanisms leading to, maintaining, and 
reducing nicotine dependence among the users of vari-
ous products containing nicotine. Various environmen-
tal (exposure to tobacco adverts), social (tobacco use by 
peers or family), genetic (genes associated with dopami-
nergic neurotransmitter system, cellular transport system 
or serotonergic neurotransmitter system, among oth-
ers) and psychological factors were previously related 
to smoking and smoking addiction [4–8]. An emerging 
body of literature has suggested that attachment theory 
is well-suited for understanding various addictions, 
including nicotine addiction [9–14]. Past research shows 
the impact of attachment styles on metacognitions [15] 
and difficulties in the control of emotions [16, 17], which 
may drive smoking and other related behaviors [16, 18]. 
The first aim was to investigate the associations between 
insecure attachment, metacognitions, emotional dys-
regulation and nicotine dependence. Also, given the large 
prevalence of nicotine addiction and that most avail-
able research focused on psychological vulnerabilities to 
addiction, we investigated a potential protective factor 
that could reduce nicotine addiction. As a second aim, 
the study tested the moderating role of psychological 
capital in the aforementioned relationship, since other 
studies showed that it is linked with lower levels of addic-
tion, including smoking [19]. Finally, we aim to test how 
these relationships differ based on the nicotine-contain-
ing products used by the participants.

Attachement and nicotine dependence
The theory of attachment represents an essential theo-
retical framework not only for the study of person-
ality development, interpersonal relationships, and 
emotion (dys)regulation but also for addiction. Past 
studies reported that secure attachment is negatively 
associated with nicotine dependence, while insecure 
attachment is positively associated with nicotine depen-
dence, early smoking onset and a higher likelihood of 

having a cigarette smoking experience [11, 13]. Moreover, 
Wise et al. [1] indicated that the prevalence of smoking 
among securely attached individuals (23.5%) was lower 
compared to that among groups with dismissing (27.8%) 
or fearful (30.2%) attachment styles. Another study’s 
findings indicated that compared to people who do not 
smoke, those who do smoke have a more anxious style 
and feel lonelier [12].

Shaver and Mikulincer [20] proposed a model that 
explains how the attachment works. The attachment 
system is activated by real or imagined stressors, which 
make people believe that they cannot rely on their own 
resources to fulfill their needs, and therefore seek the 
proximity of attachment figures. For more secure indi-
viduals this strategy is working, they experience a sense 
of security when their care needs are met. But the same 
strategy does not work for insecure people, who are 
pushed to develop secondary strategies. More avoid-
antly attached individuals use a deactivation strategy (for 
example, hyper-focusing on incompatibilities or thinking 
that one is better off alone) that prevents seeking sup-
port from their attachment figure. Individuals with an 
anxious attachment tend to use a hyperactivation strat-
egy (for example, starting a fight) to maintain closeness, 
but actively seek any sign of unresponsiveness from their 
attachment figures. More recently, Fairbairn et al. [10] 
used meta-analytic techniques on 34 prospective stud-
ies to test if close relationships represent a vulnerability 
factor for the later development of substance use. The 
results indicated that insecure attachment precedes and 
is longitudinally associated with the development of later 
substance use problems, such as alcohol, marijuana, or 
smoking [10]. Both attachment and substance addiction 
are believed to involve higher-order cognitive processes 
centred around cognitions related to the self. Shaver et 
al. [21] indicated that attachment anxiety and avoidance 
interfere with healthy self-approval, self-acceptance, and 
self-compassion. At the same time, certain drugs are 
repeatedly used due to their ability to reduce feelings of 
negative self-awareness [22]. Moreover, neuroscientists 
have indicated the overlap of the brain systems involved 
in attachment and those associated with addiction (e.g., 
dopamine, opioids, and corticotropin-releasing factors) 
[23].

The mediating role of emotion dysregulation and 
metacognitive beliefs
Emotion dysregulation
Emotion dysregulation refers to deficits in awareness, 
understanding, and acceptance of emotions, as well as 
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the ability to manage one’s emotional experience [24]. It 
appears more often in more insecure people, both anx-
ious and avoidant, due to their inability to satisfy their 
attachment needs. This leads to use of maladaptive or 
rigid emotion regulation strategies to achieve one’s goals, 
including avoidance, denial, aggression, rumination, or 
venting [25]. Psychoactive substances use can also oper-
ate as an external mean of regulating emotions, showing 
a shift from a positive to a negative function in emotion 
regulation with repeated exposure [10]. Emotion dysreg-
ulation mediates the relationship between both anxious 
and avoidant attachment and addiction to alcohol, mari-
juana, and texting, indicating that insecure attachment, 
specifically anxious attachment and emotion dysregula-
tion may be important psychological characteristics that 
increase the risk for addictive behaviors [17].

Metacognition
Metacognitive beliefs (or metacognitions) comprise 
knowledge, processes, and strategies that appraise, moni-
tor, or control cognition. Most studies have shown the 
role of metacognitive beliefs in many psychological prob-
lems and psychopathologies, including addiction [15].

Metacognitions were shown to be related to smoking 
behaviors and addiction [16, 18, 26, 27], since they inten-
sify negative emotions, which increase the likelihood to 
engage in the addictive behavior as a means of cogni-
tive–affective self-regulation More recently, Spada et al. 
[18] diferentiated between positive (“Thinking about hav-
ing a cigarette will make me feel better”) and negative (“I 
cannot control my thoughts of smoking”) metacognitive 
beliefs, which are developed and maintained in all three 
phases of addictive behavior: pre-engagement, engage-
ment and post-engagement. Despite the scarce research 
in this specific area, it has been suggested that insecure 
attachment styles lead to the development of maladaptive 
metacognitions, which in turn lead to the engagement in 
dysfunctional cognitive and emotional regulation strate-
gies [28, 29]. Also, attachment security allows people to 
consider negative thoughts and emotions as temporary 
events and explore the world with attentional flexibility 
[28]. In a similar study, metacognitions were found to 
mediate the link between attachment styles and problem-
atic Facebook use [30].

The moderating roles of psychologial capital and type of 
tobacco product
Psychological capital
Psychological capital is a higher-order construct, rep-
resenting a positive psychological state experienced by 
someone in the process of growth and development, 
which comprise four positive psychological resources: 
self-efficacy, hope, optimism, and resilience [31].

Psychological capital has strong positive associations 
with both psychological well-being, and subjective well-
being, and negative associations with depression and 
anxiety [32]. Also, lower psychological capital levels 
predict negative emotional states, such as anxiety and 
exhaustion [33], while positive psychological capital may 
help individuals avoid negative emotions such as anxiety 
and uncertainty [34]. Thus, higher levels of psychologi-
cal capital may provide the necessary coping resources 
to help individuals deal with the environmental strains 
leading to addictions. Indeed, psychological capital acts 
as a protective factor against smartphone or social media 
addiction and relapse tendencies among people who con-
sume substances [35–37]. Moreover, optimism, as a com-
ponent of psychological capital, was related to reduced 
smoking [19].

Type of tobacco products
In recent years, non-combustible forms of nicotine/ 
tobacco use, such as electronic cigarettes (e-cigarettes) 
and heated tobacco products (HTPs), have been intro-
duced as potentially less-risky alternatives to traditional 
combusted tobacco products, including classic ciga-
rettes. Some research reported improvements in levels 
of biomarkers of tobacco smoke exposure and biological 
effects, for both e-cigarette and HTP users [38]. While 
the balance of harms and benefits of these new types of 
smoking is constantly in debate, the dual use of these 
products, the high use among the young generation and 
among those who never smoked indicate the need for 
close monitoring of these new smoking products, as well 
as for their prevalence and user characteristics [39, 40]. 
There is experimental evidence showing that attachment 
to material objects can serve a compensatory function 
against the threat to attachment security posed by the 
close others’ perceived unreliability [41]. For example, 
for more anxious persons, the cigarette or any smoking 
device may become an attachment target itself, or a way 
to become closer and receive the support of a human 
attachment target (e.g., that of a romantic partner). Thus, 
in the present study, we examine if the type of tobacco 
products can act as a moderator of the relationship 
between attachment, metacognitions, emotional dys-
regulation and nicotine addiction, suggesting the possible 
presence of some individual differences among users of 
various types of products.

Overview of the present study
Considering the above findings, we aimed to identify how 
various psychological processes are related to tobacco 
addiction. Past research indicated that insecure attach-
ment, emotional dysregulation and maladaptive meta-
cognitions were related to smoking behaviors [11–13, 26, 
42, 43]. However, these studies considered the variables 
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separately and many of them investigated other types of 
addictions. Although some of the mechanisms related to 
addiction may be similar regardless of the type of addic-
tion, a more comprehensive view regarding smoking and 
tobacco addiction is needed to drive the necessary psy-
chotherapeutic interventions. Also, while many studies 
(including those cited above) took into account multiple 
risk factors of tobacco addiction, very few considered the 
protective factors that could reduce addictive behaviors. 
Psychological capital is a resource that was previously 
shown to be a protective factor against various types of 
addiction [35–37]. As such, we included it in our model. 
Third, although individuals use nowadays various smoke-
less devices and heated tobacco products as alternative to 
classic cigarettes, there is a scarcity of studies investigat-
ing the psychological mechanism that are behind using 
such products. Testing our proposed model among clas-
sic cigarettes, e-cigarettes and heated tobacco cigarettes 
users provides the opportunity to identify shared risk 
factors as well as unique manifestations between users of 
various smoking-related products. For this, we proposed 
the following hypotheses:

(H1) Insecure attachment (anxious and avoidant) will be 
positively associated with nicotine dependence.

(H2) Emotional dysregulation and the metacognitions 
about smoking will mediate the relationship between 
insecure attachment (anxious and avoidant) and 
nicotine dependence.

(H3) Psychological capital will be the moderator of the 
relationship between insecure attachment, emotional 
dysregulation, metacognitions about smoking and 
nicotine dependence.

(H4) The relationships between insecure attachment, 
emotional dysregulation, metacognitions about 
smoking, psychological capital, and nicotine 
dependence will be moderated by the type of tobacco 
products used by the participants.

Figure  1 presents the conceptual model tested by this 
study.

Method
Participants
The participants were gathered by students as a course 
assignment and consisted of smoking individuals from 
the general population. Each student had to refer two 
individuals who use either cigarettes, other alternatives, 
or a combination of them, and the participants had to 
complete the questionnaire provided by the researchers. 
The participants were recruited starting from March to 
May 2023. This study’s sample consists of 447 partici-
pants: 179 men (40%), 267 women, (59.7%) and an indi-
vidual who didn’t disclose their gender. The mean age for 
this study’s population is 26.75, with a standard deviation 
of 9.40 (Min = 18; Max = 64). From the total of partici-
pants, 10 (2.2%) had a middle school education level, 200 
finished high school (44.7%), 185 (41.4%) had a bachelor’s 
degree, 46 (10.3%) had a master’s degree, and 6 (1.3%) 

Fig. 1 Conceptual model tested in the study
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had a Ph.D. Two hundred eighty-one (62.9%) respondents 
were born and raised in an urban area, and the rest were 
born and raised in a rural area. At the time of the study, 
only 86 (18.3%) respondents lived in a rural area, while 
the rest had residences in an urban area. The mean for 
the participants’ years of smoking is 7.85 (SD = 7.6), and 
from those who declared that they were in a relationship, 
129 (28.9%) stated that their partner also smokes. Of the 
total respondents, 277 (62%) reported that they smoke 
only classic cigarettes, 39 (8.7%) only e-cigarettes, and 
33 (7.4%) only heated tobacco products (HTP), while the 
rest stated that they use different combinations between 
the three.

Procedure
To gather the data, the participants completed a web-
based survey. The students who gathered the participants 
received course credits, but the respondents were not 
rewarded for their involvement. First, the participants 
could read the scope of the research and then give their 
informed consent. The participation was voluntary, and 
the consent for the involvement in the study could have 
been revoked at any moment without any consequence.

Measures
Sociodemographic data included age, gender, education 
level, the area they came from and now reside in (rural or 
urban), relational status and their partners’ smoking hab-
its, years of smoking, and the type of smoking products 
the respondent uses.

Experiences in close relationships-revised [44] is a 
36-item questionnaire that assesses adult attachment. 
The participants indicated their agreement to each item 
on a scale ranging from 1-Strongly agree to 7-Strongly 
disagree. The items are divided into two factors: attach-
ment anxiety (e.g. “My romantic partner makes me doubt 
myself.”) and attachment avoidance (e.g. “I am nervous 
when partners get too close to me.”). The internal consis-
tency is 0.91 for attachment anxiety and 0.89 for attach-
ment avoidance. The values of alpha Cronbach are similar 
to those previously obtained by Marino et al. [30] or Par-
ent et al. [45].

The Compound PsyCap scale [46] is a self-assessing 
measure of psychological capital. The scale has 12 items 
(e.g. “I feel confident contributing to discussions about 
the company’s strategy.”) that are shared among four 
PsyCap dimensions (hope, optimism, resilience, and self-
efficacy), but they also can be used to obtain a total score 
by computing their answers. The participants can rate 
each item on a scale ranging from 1 (strongly disagree) to 
5 (strongly agree). The internal consistency for this scale 
is .90, similar to the results found by Turliuc and Candel 
[32] and Platania and Paolillo [47].

Difficulties in emotion regulation scale [48] is an 
18-item self-report measure of emotion regulation diffi-
culties. Each item can be rated on a scale ranging from 
1 (almost never) to 5 (almost always), with higher scores 
reflecting more difficulties in emotion regulation. This 
scale includes six factors: lack of emotional awareness, 
lack of emotional clarity, lack of acceptance of one’s emo-
tions when distressed, lack of ability to engage in goal-
directed cognition and behavior when distressed, lack of 
ability to manage one’s impulses when distressed and lack 
of access to effective strategies for feeling better when 
distressed. The total score was used for this study. The 
internal consistency for this scale is 0.91, similar to the 
one found by Panayiotou et al. [49].

The metacognitions about smoking questionnaire [50] is 
a self-report measure that aims to evaluate both the posi-
tive (cognitive and emotional regulation of smoking) and 
negative (uncontrollability and cognitive interference) 
metacognitions about smoking. The 20 items (e.g. “When 
I get stressed smoking calms me down”, “My smoking 
is uncontrollable”) of the scale can be scored on a scale 
ranging from 1 (agree) to 4 (disagree). The internal con-
sistency of the scale is 0.90 for positive metacognitions 
and 0.89 for negative metacognitions, which is similar 
or better than the results reported by Nikčević et al. [50] 
and Poormahdy et al. [51].

Fagerström test for nicotine dependence [52] is a mea-
sure developed to assess the addiction to smoking. The 
6-item (e.g. “Do you smoke / use e-cigarettes / use heated 
tobacco products even if you are sick in the bed most of 
the day?”) instrument aims to investigate the quantity of 
cigarettes or alternatives consumption, the compulsion to 
use, and the dependence. The items can be answered by 
either choosing yes or no or one of the multiple-choice 
answers, and a higher score will indicate a higher level of 
dependence. The internal consistency of this scale is 0.67, 
which is higher than the one reported by Heatherton et 
al. [52] or by Masiero et al. [11].

Data analyses
As a first step, descriptive statistics and correlations 
were performed using SPSS 21. In the second step, we 
computed two separate mediated moderation analy-
ses. Attachment anxiety and attachment avoidance were 
used, separately, as predictors of nicotine dependence. 
Emotion dysregulation, positive metacognitions about 
smoking and negative metacognitions about smoking 
were used as mediators. Psychological capital was used as 
a moderator of the direct relationship between the pre-
dictors and the outcome, as well as of the relationships 
between the mediators and the outcome. Model 15 of the 
PROCESS macro for SPSS [53] was used. As a third and 
final step, the type of smoking products used by the par-
ticipants was introduced as a second moderator, for the 
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moderating role of psychological capital. We used model 
19 of PROCESS for the analyses.

Results
Preliminary analyses
The descriptive statistics and correlation results are 
included in Table  1. We found a significant, small and 
positive correlation between attachment avoidance and 
nicotine dependence. The link between attachment anxi-
ety and nicotine dependence was not significant. Nico-
tine dependence correlated significantly with emotion 
dysregulation and the two types of metacognitions about 
smoking.

The moderated mediation models
The analyses for the next two models were conducted on 
the full sample, containing 447 participants. Although 
attachment anxiety did not correlate significantly with 
nicotine dependence, we still tested the model containing 
this predictor, since the possibility of an indirect effect 
cannot be excluded based on the non-significant correla-
tion. The results show that attachment anxiety is signifi-
cantly related to emotion dysregulation (b = 0.35, p < .001), 
positive metacognitions about smoking (b = 0.08, p < .001) 
and negative metacognitions about smoking (b = 0.05, 
p = .001). Both positive (b = 0.05, p < .001) and negative 
metacognitions about smoking (b = 0.14, p = .001) were 
significantly related to nicotine dependence. However, 
emotion dysregulation (b = − 0.001, p = .78) and psycho-
logical capital (b = − 0.01, p = .19) were not. The direct 
effect of attachment anxiety was significant and negative 
only for the individuals with medium psychological capi-
tal (b = − 0.01, p = .01). Regardless of the levels of psycho-
logical capital, the indirect effects through positive and 
negative metacognitions about smoking were significant, 
but those through emotion dysregulation were not.

A second model contained attachment avoidance, 
which correlated significantly with nicotine dependence. 
The model shows the positive associations of attach-
ment avoidance with emotion dysregulation (b = 0.22. 
p < .001), positive (b = 0.03, p = .05), and negative meta-
cognitions about smoking (b = 0.04, p = .01). The direct 
effect of attachment avoidance on nicotine dependence 

was not significant at any level of psychological capi-
tal. Regardless of the levels of psychological capital, the 
indirect effect through negative metacognitions about 
smoking was significant, but the one through emotion 
dysregulation was not. Psychological capital moder-
ated the indirect effect through positive metacognitions 
about smoking, which was significant at low (b = 0.002, 
[0.001; 0.005]) and medium levels of psychological capi-
tal (b = 0.001, [0.001; 0.004]), but not at its high levels 
(b = 0.001, [-0.001; 0.003]).

Adding a second moderator
For the final step of the analysis, we created a new vari-
able using the type of nicotine products the participants 
used. We took this decision because the number of par-
ticipants using each type of product, with the excep-
tion of classic cigarettes, was low. As such, in the first 
category – users of classic cigarettes only (CC) – were 
included 277 participants. In the second category – users 
of e-cigarettes only or users and e-cigarettes and clas-
sic cigarettes (E + CC) – were included 90 participants. 
In the third category - users of HTP only and users of 
HTP and classic cigarettes (HTP + CC) – were included 
75 participants. Five participants reported using e-ciga-
rettes and HTP and due to their very low number, were 
excluded from this step. Thus, the analyses for all the fol-
lowing models were conducted on 442 participants.

For the model using attachment anxiety as a predictor, 
we found that the direct effect on nicotine dependence 
was significant and negative only for the participants who 
used classic cigarettes and reported high psychological 
capital. In terms of indirect effects, emotion dysregula-
tion did not mediate the association between attachment 
anxiety and nicotine dependence regardless of the prod-
uct use or level of psychological capital. We found sig-
nificant and positive indirect effects through positive 
metacognitions about smoking for the participants in the 
CC group with low or medium psychological capital, as 
well as for those in the HTP + CC group with medium 
psychological capital. We also found significant and 
positive indirect effects through positive metacognitions 
about smoking for all the participants in the CC group, 
for the participants in the E + CC group with low and 

Table 1 Means, standard deviations and correlations between the study’s variables (N = 447)
M SD 1 2 3 4 5 6

1. Attachment anxiety 50.41 20.02 -
2. Attachment avoidance 46.63 18.33 0.34*** -
3. PsyCap 56.99 10.45 − 0.29*** − 0.35*** -
4. Emotion dysregulation 42.11 13.99 0.50*** 0.29*** − 0.44*** -
5. Positive metacognitions 27.27 7.50 0.22*** 0.07 − 0.02 0.22*** -
6. Negative metacognitions 18.76 7.02 0.15** 0.12** − 0.17*** 0.30*** 0.36*** -
7. Nicotine dependence 3.20 2.28 0.01 0.10* − 0.12** 0.13** 0.30*** 0.50***

Note: * p < .05;** p < .01;*** p < .001; PsyCap = Psychological capital;
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medium psychological capital, and for the participants 
from the HTP + CC group with medium psychological 
capital (see Table 2).

For the model using attachment avoidance as a predic-
tor, the direct effect on nicotine dependence was signifi-
cant and negative for those in the HTP + CC group with 
medium or high levels of psychological capital. Again, 
emotion dysregulation does not mediate the relation-
ship between avoidance and nicotine dependence for 
any group. The indirect effect through positive metacog-
nitions is significant and positive only for those in the 
CC group with low and medium levels of psychological 
capital. The indirect effect through negative metacogni-
tions is significant and positive for the participants in the 
CC group, for those in the E + CC group with low and 
medium levels of psychological capital and for those in 
the HTP + CC group with medium levels of psychological 
capital (see Table 3).

Discussion
The goal of this study was to investigate the association 
between insecure attachment, metacognitions, emotional 
dysregulation, psychological capital and nicotine depen-
dence among the users of various smoking products. 
Overall, the findings underscore the relative importance 
of insecure attachment dimensions in predicting nico-
tine dependence, the mediating role of metacognitions 
between attachment and nicotine dependence, and the 
moderating role of psychological capital and the type of 
smoking product.

In contrast to other studies [11–13], the relationship 
between insecure attachment and nicotine dependence 
was less clear and less stable among the various types 
of users of products containing nicotine. When test-
ing the direct correlations, we found a non-significant 
relationship between anxious attachment and nicotine 
dependence and a positive, but weak link between avoid-
ant attachment and nicotine dependence. Although 
unexpected, the results suggest that the hyperactivation 

Table 2 Conditional direct and indirect effects of attachment anxiety on nicotine dependence at various levels of the moderators 
(N = 442)
Moderator 1 Moderator 2 Direct effect Indirect effect through positive MS Indirect effect through negative 

MS
effect effect LLCI; ULCI effect LLCI; ULCI

PsyCap Tabacco product
Low CC − 0.001 0.005 0.001;0.01 0.008 0.002; 0.01
medium CC − 0.01 0.004 0.001;007 0.008 0.003; 0.01
High CC − 0.02* 0.002 − 0.001;0.006 0.008 0.003; 0.01
Low E + CC − 0.01 0.003 − 0.003;0.01 0.008 0.001; 0.01
medium E + CC − 0.008 0.003 − 0.001;0.01 0.006 0.001; 0.01
High E + CC − 0.001 0.004 − 0.004;0.01 0.004 − 0.002; 0.01
Low HTP + CC − 0.02 0.006 − 0.004;0.01 0.005 − 0.001; 0.01
medium HTP + CC − 0.02 0.006 0.001;0.01 0.005 0.001; 0.01
High HTP + CC − 0.01 0.006 − 0.001;0.01 0.005 − 0.001; 0.01
Note: * p < .05; PsyCap = Psychological capital; MS = metacognitions about smoking; CC = classic cigarettes; E = e-cigarettes; HTP = heated tobacco products; LLCI = lower 
level confidence interval; ULCI = upper level confidence interval

Table 3 Conditional direct and indirect effects of attachment avoidance on nicotine dependence at various levels of the moderators 
(N = 442)
Moderator 1 Moderator 2 Direct effect Indirect effect through positive MS Indirect effect through negative 

MS
effect effect LLCI; ULCI effect LLCI; ULCI

PsyCap Tabacco product
Low CC 0.007 0.002 0.001;0.006 0.006 0.001;0.01
medium CC 0.001 0.001 0.001;004 0.006 0.001;0.01
High CC − 0.007 0.001 − 0.001;0.003 0.007 0.001;0.01
Low E + CC 0.02 0.001 − 0.002;0.005 0.007 0.001;0.01
medium E + CC 0.02 0.001 − 0.001;0.005 0.005 0.001;0.01
High E + CC 0.02 0.001 − 0.002;0.007 0.004 − 0.001;0.01
Low HTP + CC − 0.02 0.002 − 0.002;0.001 0.004 − 0.001;0.01
medium HTP + CC − 0.03* 0.003 − 0.001;0.008 0.003 0.001;0.009
High HTP + CC − 0.05* 0.003 − 0.001;0.009 0.003 − 0.001;0.01
Note: *p < .05; PsyCap = Psychological capital; MS = metacognitions about smoking; CC = classic cigarettes; E = e-cigarettes; HTP = heated tobacco products; LLCI = lower 
level confidence interval; ULCI = upper level confidence interval
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strategies used by anxiously attached individuals may 
not be related to nicotine consumption. On the contrary, 
avoidant individuals use deactivation, a strategy also 
called compulsive self-dependence, that aims to reduce 
pain and frustration. However, it can lead over time to 
the accumulation of tension that explains the stronger 
association with attachment substitutes (such as smok-
ing), as a way of calming down. Thus, avoidant individu-
als resort more easily to substitutes for attachment and 
to maladaptive coping strategies, including ones that can 
lead to addiction. In the more complex models, we found 
that the direct relationship between the insecure attach-
ment and nicotine dependence was, unexpectedly, nega-
tive for some participants, depending on their levels of 
psychological capital and the types of nicotine products 
they used. Thus, the first hypothesis, proposing a positive 
link between insecure attachment and nicotine depen-
dence was rejected.

Similar to past studies, both positive and negative 
metacognitions about smoking significantly mediated 
the relationships between insecure attachment and nic-
otine dependence [26, 51, 54], . In addition, the signifi-
cant indirect effects were positive, thus confirming, at 
least partially, the second hypothesis. This study confirms 
that higher levels of insecure attachment can lead to the 
development of maladaptive cognitions that lead to more 
negative behaviors [55]. Anxious attachment can guide 
individuals toward threat monitoring, and can determine 
them to focus their attention on signals of separation and 
danger. This can reinforce their positive metacognitions, 
thus their beliefs that smoking is necessary to regulate 
their cognitive state [30, 42]. Moreover, when dealing 
with anxiety inducing situations (such as those created 
by the belief that the significant others would leave), indi-
viduals can use smoking as a way of coping with their 
anxiety [54]. Anxiously attached individuals can also use 
negative metacognitions about thought uncontrollability 
and danger, which leads to a negative mood that is likely 
to lead to the perseveration of smoking [30, 42]. Finally, it 
is also worth noting that we found no significant media-
tion effects for emotional dysregulation, despite its posi-
tive and significant correlation with attachment anxiety, 
avoidance, and nicotine dependence.

The moderating role of psychological capital was sup-
ported. Among individuals who use only classic ciga-
rettes and have high levels of psychological capital there 
was a negative and significant association between anx-
ious attachment and nicotine dependence. Similarly, the 
link between avoidant attachment and nicotine depen-
dence was negative for those who use HTP and classic 
cigarettes and report high psychological capital. As for 
the indirect effects, psychological capital tends to gener-
ally attenuate the positive links between insecure attach-
ment and nicotine dependence through positive and 

negative metacognitions (although not for all the cat-
egories of people who smoke). These results show that 
not all people who experience insecure attachment suf-
fer from similar behavioral and mental health problems. 
The way individuals deal with their insecure attachment 
might also depend on their resources and on how they 
appraise the situations. This study shows that individu-
als with higher levels of optimism, resilience, self-efficacy, 
and hope can deal more effectively with the dysfunctional 
cognitions determined by an insecure attachment style. 
Moreover, our results confirm previous studies showing 
that psychological capital and its components are impor-
tant when dealing with addictions [35, 56–58].

Finally, we found different results based on the type 
of product used by the participants. The unexpected 
negative links between insecure attachment and nico-
tine dependence were found only for those who used 
classic cigarettes, respectively for those who used both 
HTP and classic cigarettes (and showed elevated levels 
of psychological capital). Moreover, the protective role 
of psychological capital seems to be more consistent for 
those who use alternative products and for dual users 
who combine alternative smoking products with clas-
sic cigarettes. Some previous studies showed that using 
alternative tobacco products, especially HTP, can lead 
to a decrease in daily cigarette use and assist in smok-
ing cessation [3, 59]. These users might have more ele-
vated levels of psychological capital that can help them 
overcome the dangers of their own insecure attachment 
system and their metacognitions, to regulate better the 
level of consumption, and take steps in the direction of 
smoking cessation. For this type of user, the simple fact 
that they reduce the use of classic cigarettes might rein-
force the protective role of psychological capital. Also, 
earlier research showed that the users of HTP tend to 
be younger and more educated than the users of classic 
cigarettes [60]. There is a possibility that the components 
of psychological capital be more effective for this demo-
graphic. However, since the reasons for using e-cigarettes 
and especially HTP are not sufficiently explored, as well 
as because the pattern of tobacco use varies greatly based 
on the motives behind using different products [61, 62], 
these interpretations must be regarded with caution.

The present study has several important implications. 
The findings indicate that metacognitions about smok-
ing mediate the relationships between insecure attach-
ment and nicotine dependence. Cognitive-behaviour 
interventions may be used to modify cognitive biases and 
dysfunctional beliefs. Also, interventions based on meta-
cognitive therapy [63], which rely on techniques such as 
detached mindfulness, may prove effective in reducing 
nicotine dependence, thus leading to smoking cessation 
[64]. Moreover, our findings indicate that psychological 
capital is a positive personal resource and an important 
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protective factor against nicotine dependence. It prevents 
individuals from being affected by distal factors, such 
as their insecure attachment, and more proximal ones, 
such as their negative and positive metacognitions about 
smoking. There is strong support for the usefulness of the 
interventions targeting psychological capital and its com-
ponents [65, 66].

Our results can also inform us regarding some pre-
vention measures against smoking. Since we find a sig-
nificant link between insecure attachment and nicotine 
dependence, various programs for improving one’s 
attachment style would be necessary, especially dur-
ing adolescence. Emotion-focused therapy, which was 
shown to be efficient when working with adolescents 
[67–69] can be used to help them deal with their attach-
ment insecurities and subsequently reduce the risks of 
smoking. Fostering psychological capital can also act as 
a prevention method. Better psychological capital is also 
related to well-being [32] and previous studies showed 
that adolescents who smoke report lower levels of well-
being compared to those who do not [12]. Thus, improv-
ing PsyCap can also improve well-being and by doing so, 
eliminate some motives behind smoking.

Some limitations must also be noted. First, the study 
is cross-sectional and cannot infer causality. Moreover, 
the motives for using alternative smoking products can 
change over time [70]. As such, longitudinal studies that 
take into account the potential changes in the smoking 
behaviors of the participants are needed. Second, due 
to the low number of participants who used only e-cig-
arettes or only HTP, we could not create separate cat-
egories for them. Putting these participants in the same 
categories as those who also use classic cigarettes allowed 
us to achieve sufficient numbers for the analyses, but also 
led to a decrease in the accuracy of the results. Third, our 
sample was relatively young and had a high level of edu-
cation, thus becoming less representative of the entire 
category of people who smoke. Finally, the sample used 
in the present study is a convenience one, as such the 
results cannot be generalized for the entire population.

Conclusion
This study was the first to explore the role of insecure 
attachment in nicotine dependence in a more diverse 
sample, as well as its possible mediators and moderators. 
The results show that insecure attachment is indirectly 
associated with nicotine dependence mostly through an 
increase in positive and negative metacognitions about 
smoking. Higher levels of psychological capital can atten-
uate these relationships. However, the type of tobacco 
products used by the participants also played a role, with 
psychological capital playing a more important role, 
especially for those who used e-cigarettes and heated 
tobacco products alongside classic cigarettes. Based on 

our results, we recommend that the intervention for 
smoking reduction or cessation target the elimination of 
dysfunctional beliefs related to the metacognitions about 
smoking and the improvement of psychological capital.
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