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Chapter 1

General introduction






General introduction | 15

THE PROBLEMS OF SMOKING AND LOW PHYSICAL ACTIVITY

Low physical activity and smoking are leading preventable risk factors for chronic diseases
(e.g., cardiovascular diseases), mental health disorders (e.g., depression and bipolar disor-
der), infertility, and premature death [1-3]. Globally, approximately 1/5 of adults still use
tobacco and 1/3 are insufficiently physically active [4—6], which contributes to 17 million
premature deaths from chronic diseases annually [3]. The health risks associated with
physical inactivity and smoking rise significantly after the age of 45 [7-10]. The combined
impact of low physical activity and smoking is particularly harmful, more than doubling the
risk of premature death and reducing disease-free life expectancy by up to six years [10,11].
It is unlikely that new modifiable risk factors will be identified which have a similar or larger
impact on health [12]. The economic burden is equally staggering, with smoking costing
USD1.4 trillion (EUR1.37 trillion) and low physical activity costing USD27 billion (EUR26.4
billion) annually in health expenditures and productivity losses [13,14]. Given the profound
health and economic implications, addressing smoking and low physical activity is critical.

Quitting smoking and increasing physical activity immediately and significantly reduce
health risks, even for those with long histories of smoking or low physical activity [15,16].
Evidence underscores a bidirectional relationship between the behaviors: quitting smoking
improves physical activity through, for example, enhanced lung function [15], while physi-
cal activity supports smoking cessation by strengthening quit intentions [17] and reducing
cravings [18]. These links justify considering both behaviors simultaneously in lifestyle
interventions. Unfortunately, existing interventions often yield only small to moderate ef-
fects and limited long-term success [19-21]. To illustrate, it may take 20-30 attempts to quit
smoking [22], and 18-34% of individuals who have increased their physical activity are likely
to revert back to old physical activity behavior within 1-4 months, particularly among minor-
ity populations [23]. Such (re)lapse rates often result from exposure to risk situations that
undermine healthier behavior plans (see the Supplement 1). These patterns underscore the
need for more durably effective approaches, effective also when situational contexts elicit
strong associations with previous unhealthy behavior. One promising approach is to focus
on identity, or in other words: who one thinks one (truly) is, or would (really) like to be.

IDENTITY

Identity refers to the answers to the question “Who am 1?’, and includes mental representa-
tions we hold about ourselves [24]. Identity is often conflated with ‘self-concept’, but the
two are distinct. Self-concept refers to all thoughts about oneself, whereas identity repre-
sents a subset of this content [24]. The literature generally categorizes identity into three
types: 1) social or group identity, derived from memberships to social groups (e.g., parent,
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Christian) [25-27], 2) role identity, derived from societal roles (e.g., activist, secretary)
[25,28] and 3) personal or person identity [24,25] shaped by internalized meanings and ex-
pectations associated with societal roles (e.g., good friend, healthy person). Role and social
identities are interconnected, with role identities often seen as “me” (e.g., | am a parent)
and social identities as “we” (e.g., we are scientists) [25]. Role and person(al) identity are
similarly connected, as person(al) identity reflects internalized meanings and expectations
of specific roles [28].

In the health psychology literature, the term “self-identity” is commonly employed to refer
to specific parts of “me” which reflect the importance of behavior in how individual per-
ceive themselves. For example, smoking (as a behavior) can be important for identity, such
that a person can hold a strong smoker self-identity [29,30]. In other words, self-identities
can be considered specific parts of personal or person identity. However, the interchange-
able use of terms reveals inconsistencies in identity terminology, which, in turn, may hinder
our understanding of identity’s role in smoking cessation and increased physical activity.
At the same time, these variations present an opportunity to clarify and compare identity
terminology in the contexts of smoking and physical activity — a focus explored in Chapter 3
of this dissertation. Moreover, as self-identity appears to more directly impact exercise be-
havior [31] and to have a stronger link to quit intentions and behaviors than group identity
[32], this dissertation primarily focuses on self-identity’s role in driving behavior change in
smoking and low physical activity.

Individuals often hold multiple simultaneous identities [25]. For example, one can simulta-
neously identify as woman, parent, lawyer and smoker. For smoking and physical activity,
this means that individuals can hold simultaneous, distinct identities for both behaviors
(e.g., runner and smoker), and simultaneous, non-mutually exclusive identities for one
behavior (e.g., smoker AND smoking quitter or runner AND dancer — [see for example 33].

In addition to present identities, individuals typically hold past identities, tied to previous
states (e.g., former runner) [34,35], and future possible identities, representing desired or
undesired versions of oneself (e.g., ex-smoker) [36,37]. These identities serve as reference
points against which individuals compare their current self. Such comparisons provide a
sense of self-unity (i.e., existing as an entity separate from other entities) and self-continuity
over time [38]. While identity is considered relatively stable over time, the coexistence of
past, present and future possible identities demonstrates the malleable nature of identity
[25,39-41].
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THE POTENTIAL OF IDENTITY TO PROMOTE SMOKING
CESSATION AND PHYSICAL ACTIVITY

Targeting identity is promising for smoking cessation and physical activity promotion
because it exerts a powerful motivational influence on behavior. This is reflected in Self-
Determination Theory [42] which posits that intrinsic autonomous motivation is most likely
to drive behavior. In the theory, integrated motivation — where a behavior is part of one’s
identity — is considered the second most autonomous and influential form of motivation,
after intrinsic motivation — where behavior stems from enjoyment and/or satisfaction.
Since increasing physical activity and especially smoking cessation are uncommonly driven
by enjoyment, identity can be seen as the highest form of autonomous motivation for
these behaviors. The potential of identity in motivating smoking and physical activity has
also been recognized in relation to the Theory of Planned Behavior [43], one of the most
influential frameworks for explaining behavior change. The theory proposes that attitudes
towards a behavior, social norms related to a behavior and perceived behavioral control
over a behavior influence behavioral intention, which then shape the behavior. Over the
past decades, many studies [44-48] have advocated for adding identity as an independent
predictor of behavioral intention. Furthermore, Behavior Change Technique taxonomy [49],
a widely used evidence-based list of active ingredients which can be leveraged in interven-
tions to change behavior, includes a cluster of techniques specifically related to identity.
This highlights the potential of identity to effectively change (health) behavior.

Identity theories further emphasize identity’s motivational influence on behavior. Identity
Theory [25] and the Identity-Based Motivation model [41] both propose that individuals act
in ways consistent with their identity and avoid behaviors that conflict with it. For example,
someone identifying as a runner is more likely to adhere to a strict running routine without
skipping a session. Identity Theory further argues that the identity most relevant to or
readily available in a given situation guides behavior. This means that someone identifying
as both a healthy person and a party smoker might choose to smoke at a party — which
increases the salience of the party smoker identity — despite the behavior conflicting with
their healthy identity. Social Identity Theory [50,51] highlights how group affiliations shape
social identities, driving behavior through a desire to belong to the “ingroup”. Individuals
are more likely to behave according to the norms of a group the more they identify with it.
For instance, one may purchase yoga gear after attending classes to align with the dressing
standards of the group. Possible Selves Theory [36] underscores the motivational role of
future possible identities, where people adapt current behavior to achieve desired future
identities and avoid undesired ones. To illustrate, an older adult may start regular physi-
cal activity to align with their desired future identity of being a grand-parent able to play
with their grand-children. PRIME theory [52], developed to explain addictive behaviors
like smoking, posits that behavior is aligned with identity-based rules. Thus, one strongly
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identifying as ex-smoker may remain abstinent to adhere to their identity-based rule “not
even a puff”.

Empirical research supports these theoretical perspectives, showing consistent relations
between identity on the one hand and (non)smoking and physical (in)activity on the other.
For physical activity, studies indicate that individuals who identify as physically active are
more likely to engage in physical activity or intend to do so [53-56]. Similarly, smoking-
related identity has been linked to smoking behavior and cessation efforts. Individuals who
view themselves as smokers are more likely to smoke and persist in the behavior, while
those who identify as nonsmokers, ex-smokers or smoking quitters are more likely to at-
tempt quitting and maintain abstinence [57-61]. These findings underscore the central role
of identity in sustained behavior change for both health behaviors, while highlighting the
opportunity to translate identity-related insights into practical, actionable interventions.
Despite the evidence, translation may be challenged by the absence of a comprehensive,
up-to-date synthesis and comparison of identity processes in the context of smoking, a
health-compromising behavior, and physical activity, a health-promoting behavior. This gap
is addressed in Chapter 3 of this dissertation.

EXISTING IDENTITY-LEVERAGING INTERVENTIONS

Identity-leveraging interventions aim to connect healthy behavior to central components of
who one is. One category of identity-leveraging interventions are future-self interventions.
These interventions are rooted in possible self-related theories, which, as seen before, posit
that possible future identities, and not only current identity, influence current behavior
[36,62]. A clear vision of one’s future self can drive the self-regulation needed to achieve
the desired future-self [62,63]. Two operationalizations are mental imagery and avatar-
based interventions. Mental imagery future-self interventions prompt people to visualize
their future selves, typically who they aspire to become (i.e., desired future-self) and/or
who they wish to avoid becoming (i.e., undesired future-self). Avatar future-self interven-
tions use graphic technologies to create digital representations of possible future-selves
[65]. Other operationalizations, such as interventions challenging identity, are present in
the literature [66]. However, less is known about their implementation and effectiveness in
the contexts of smoking and physical activity. A current, comprehensive overview of how
interventions leverage identity to promote smoking cessation and physical activity, and
their effectiveness would provide valuable insights into which approaches are best to use,
when to apply them, and under what conditions they are most effective. This gap is ad-
dressed in Chapter 4 of this dissertation.



General introduction | 19

Mental imagery future-self interventions have shown success in promoting physical activity
[67-69], and impacting smoking cessation-related outcomes, such as lower craving inten-
sity, greater quit intention, smoking reduction and abstinence [70-72]. However, some
interventions reported no effect on smoking [73] or physical activity [74]. Avatar future-
self interventions effectively increased physical activity and its precursors, such as physical
activity intention or self-efficacy [75—-80], and influenced smoking cessation precursors,
including quit motivation, quit intention, and attitudes towards smoking [65,81]. However,
as they have more rarely been applied in the context of this behavior, the impact of avatar
future-self interventions on actual smoking is unclear. For both types of future-self inter-
ventions, effects appear short-lived. Moreover, while future-self and identity-leveraging
interventions have been applied in scientific research, their adoption by practitioners for
promoting smoking cessation and physical activity remains rare (see the study report in
Supplement 2), raising concerns about feasibility and scalability. Finally, while positive user
experiences enhance effectiveness [82], little is known about how individuals with different
activity levels who smoke perceive identity-leveraging interventions. In summary, experi-
mental studies of both types of future-self interventions in smoking and physical activity
contexts seem to yield mixed and short-lived results, avatar-based applications in smoking
are scarce and user experiences with identity-leveraging interventions are mostly unknown.
This highlights the need to critically evaluate future-self interventions as a means to facili-
tate smoking cessation and physical activity promotion. This gap is addressed in Chapters 4,
5, 6 and 7 of this dissertation.

Digital interventions, including eHealth (electronic health) and mHealth (mobile health),
have shown promise in influencing health behaviors, among which physical activity and
smoking [83—86]. Their key advantages lie in providing scalable, anytime-anywhere support
[87], and support tailoring. As a result, smoking cessation and physical activity promotion
interventions, including future-self interventions, are increasingly delivered digitally. Seen
their growing popularity and potential, this dissertation focuses on digital applications of
identity-leveraging interventions in the context of both smoking and physical activity.

Studies show an association between personal, behavioral and/or psychosocial character-
istics on the one hand, and smoking-/physical activity-related identity on the other. For
example, older individuals, those with lower socioeconomic position and greater nicotine
dependence are more likely to identify with smoking rather than quitting or nonsmoking
[29,88-91]. However, few studies have explored these relationships, and even fewer have
examined the mediating or moderating role of such characteristics in identity-leveraging
interventions. Yet, understanding how these characteristics relate to identity and influence
the identity-behavior relationship is important for understanding what works for whom and
why, in order to maximize intervention effectiveness. Chapters 3, 4 and 5 in this disserta-
tion provide insight into this.
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PERFECT FIT

An interdisciplinary team in the Netherlands recognized the potential of identity to facilitate
smoking cessation and increased physical activity. They are developing and testing Perfect
Fit, a chatbot-based mobile intervention that harnesses identity, among other behavior
change techniques, to promote these behaviors [see 92,93 for more details]. However, to
deploy it effectively, it is essential to first advance our understanding of how identity relates
to smoking and physical activity and of identity-based approaches for promoting change.
Chapters 3, 4, 5, 6 and 7 in this dissertation contribute to this.

THIS DISSERTATION

Interventions that leverage identity by connecting healthier identities to central aspects of
who one is offer a promising path to sustainable smoking cessation and increased physical
activity. However, to effectively harness identity in interventions with durable results, we
must first deepen our understanding of its role in smoking and physical activity, and evalu-
ate interventions that utilize it.

This dissertation has two aims: 1) deepening our understanding of the role of identity in the
context of smoking and physical activity, and 2) evaluating interventions (or intervention
components) that leverage identity to promote smoking cessation and increased physical
activity. To address these aims, five objectives were formulated and are explored across
six studies. The six studies employ diverse methodologies, including cross-sectional and
longitudinal designs, observational and experimental approaches, and both quantitative
and qualitative methods.

Aim 1 — Deepening our understanding of the role of identity in smoking
and physical activity

The first aim of this dissertation is to deepen our understanding of the role of identity in
smoking and physical activity. To address variations in identity terminology, the first objec-
tive is to examine how identity is conceptualized and operationalized in research on these
behaviors. Chapter 3 fulfills this objective through a scoping review that synthesizes and
compares empirical evidence for smoking and physical activity.

Despite a strong theoretical foundation and growing evidence, the relationship between
identity and these behaviors, including underlying processes, remains unclear. The
second objective is to examine these relationships in greater depth. The scoping review
in Chapter 3 also addresses this by synthesizing findings on identity’s role in smoking and
physical activity, comparing the evidence for a health-compromising (smoking) vs. a health-
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promoting-behavior (physical activity). Its focus is on adults aged 45 and older due to their
exponentially increasing health risks from smoking and low physical activity.

Understanding the association of personal, behavioral, and psychosocial characteristics
with identity can help identify what works best for whom in identity-leveraging interven-
tions. To address this, the third objective is to synthesize evidence on these relationships.
Three chapters of the dissertation contribute to this objective. First, the scoping review in
Chapter 3 synthesizes the knowledge regarding the relationship of such characteristics with
physical activity and smoking-related identity. Second, Chapter 4 examines the mediat-
ing or moderating roles of these characteristics in identity-based interventions through a
mixed-methods systematic review. Finally, Chapter 5 statistically examines the associations
between personal and psychosocial characteristics, and smoking-related identity.

Chapter 2 is a separate protocol paper outlining the methodologies for the scoping and
systematic reviews and does not present findings.

Aim 2 - Evaluating interventions (or intervention components) leveraging
identity to promote increased physical activity and smoking cessation

The second aim of this dissertation is to evaluate interventions (or intervention compo-
nents) leveraging identity to promote increased physical activity and smoking cessation.
Currently, no comprehensive overview exists of how identity is leveraged in such interven-
tions or their effectiveness. Understanding this can clarify which approaches work best,
when to use them, and under what conditions they are most effective. To address this, the
fourth objective is to describe how identity is leveraged in interventions aiming to promote
smoking cessation and/or increased physical activity. The mixed methods systematic review
in Chapter 4 outlines the impact of identity-leveraging interventions on smoking- and
physical activity-related identity and behavior.

The fifth objective is to evaluate the effectiveness of and user experiences with identity-
based interventions (or intervention components) which promote smoking cessation and
increased physical activity. Four chapters contribute to this aim. The systematic review
in Chapter 4 critically examines the effectiveness of existing identity-leveraging interven-
tions in the context of smoking and physical activity. In Chapter 5, an online longitudinal
experimental study assesses the effect of envisioning desired and undesired (non)smoking
selves on smoking-related identity constructs. In Chapter 6, a mixed methods multi-study
explores user experiences with future-self interventions related to both physical activity
and smoking. Finally, Chapter 7 uses focus groups to explore and compare perceptions of a
mental imagery and avatar-based future-self intervention prototype, designed to promote
physical activity prototype. The study examines comprehensibility, feasibility, perceived ef-
fectiveness and formatting preferences.
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Finally, Chapter 8 summarizes key findings per objective, situates them within the broader
scientific context, discusses implications and offers recommendations for future research
and practice. Table 1 presents the dissertation’s two core aims, the objectives formulated
to achieve these aims and the chapters corresponding to the objectives and aims.

Table 1. Five objectives and their corresponding chapters aligned with the dissertation’s aims.

Aims and objectives Chapter 3 Chapter 4 Chapter 5 Chapter 6 Chapter 7
Scoping Systematic Experimental  Mixed Prototype
review review study (Smok-  methods evaluation

ing) multi-study  (Physical
activity)

Aim 1 - Deepening our understanding of the role of identity in the context of smoking and physical activity

Objective 1 — Examine the conceptualization
and operationalization of identity in smoking N
and physical activity research

Objective 2 — Investigate the relationship of

\ \
identity with smoking and physical activity
Objective 3 — Explore the relationship of per-
sonal, behavioral and psychosocial characteris- y v y

tics with smoking- and physical activity-related
identity

Aim 2 - Evaluating interventions (or intervention components) leveraging identity to promote smoking cessation and
increased physical activity

Objective 4 — Describe how identity is leveraged
in interventions promoting smoking cessation v
and/or increased physical activity

Objective 5 — Evaluate the effectiveness of and

user experiences with identity-based interven-

tions (or intervention components) to promote \ \ v v
smoking cessation and increased physical

activity

Note. Chapter 2 is excluded from this overview as it is a protocol paper for the reviews presented in Chapter 3 and 4, and does not
present findings. Similarly, the Introduction (Chapter 1) and General Discussion (Chapter 8) are not included.



General introduction | 23

REFERENCES

10

11

12

13

14

15

16

17

Fluharty M, Taylor AE, Grabski M, et al. The Association of Cigarette Smoking With Depression
and Anxiety: A Systematic Review. Nicotine Tob Res Off J Soc Res Nicotine Tob. 2017;19:3-13.
doi: 10.1093/ntr/ntw140

Taylor GMJ, Treur JL. An application of the stress-diathesis model: A review about the associa-
tion between smoking tobacco, smoking cessation, and mental health. Int J Clin Health Psychol
IJCHP. 2023;23:100335. doi: 10.1016/j.ijchp.2022.100335

World Health Organisation. Non communicable diseases. 2023. https://www.who.int/news-
room/fact-sheets/detail/noncommunicable-diseases (accessed 13 December 2024)

Ritchie H, Roser M. Smoking. Our World Data. 2023. https://ourworldindata.org/smoking (ac-
cessed 9 February 2024)

World Health Organisation. Tobacco. 2023. https://www.who.int/news-room/fact-sheets/
detail/tobacco (accessed 13 December 2024)

World Health Organisation. Physical activity. 2024. https://www.who.int/news-room/fact-
sheets/detail/physical-activity (accessed 13 December 2024)

Nivel Zorgregistraties eerste lijn. Chronische aandoening: aantal personen in zorg bij de
huisarts. Chronische Aandoen. Aantal Pers. Zorg Bij Huisarts. 2020. https://www.staatvenz.
nl/kerncijfers/chronische-aandoening-jaarprevalentie-huisartsbezoek (accessed 20 October
2021)

Nivel Zorgregistraties eerste lijn. Diabetes mellitus: aantal personen bekend bij de huisarts.
Diabetes Mellit. Aantal Pers. Bekend Bij Huisarts. 2020. https://www.staatvenz.nl/kerncijfers/
diabetes-mellitus-aantal-pati%C3%ABnten-bekend-bij-de-huisarts (accessed 20 October 2021)
Office for National Statistics. People with long-term health conditions, UK: January to Decem-
ber 2019. 2020.

Stenholm S, Head J, Kivimaki M, et al. Smoking, physical inactivity and obesity as predictors
of healthy and disease-free life expectancy between ages 50 and 75: a multicohort study. Int J
Epidemiol. 2016;45:1260-70. doi: 10.1093/ije/dyw126

Yang Y, Xu H, Liu X, et al. Joint association of smoking and physical activity with mortality in
elderly hypertensive patients: A Chinese population-based cohort study in 2007-2018. Front
Public Health. 2022;10:1005260. doi: 10.3389/fpubh.2022.1005260

World Health Organisation, editor. Global health risks: mortality and burden of disease attrib-
utable to selected major risks. Geneva, Switzerland: World Health Organization 2009.
Goodchild M, Nargis N, d’Espaignet ET. Global economic cost of smoking-attributable diseases.
Tob Control. 2018;27:58-64. doi: 10.1136/tobaccocontrol-2016-053305

World Health Organisation. Global Status Report on Physical Activity 2022. Geneva: World
Health Organization 2022.

U.S. Department of Health and Human Services. The Health Consequences of Smoking -- 50
Years of progress: A Report of the Surgeon General. Rockville, MD: Centers for Disease Control
and Prevention (US). 2014.

World Health Organisation. Data and statistics, Physical activity. World Health Organ. Reg. Off.
Eur. 2021. https://www.euro.who.int/en/health-topics/disease-prevention/physical-activity/
data-and-statistics (accessed 9 June 2021)

Frith E, Loprinzi PD. Exercise Facilitates Smoking Cessation Indirectly via Intention to Quit
Smoking: Prospective Cohort Study Among a National Sample of Young Smokers. Am J Health
Promot. 2018;32:1234-8. doi: 10.1177/0890117117717372



24

18

19

20

21

22

23

24

25

26
27

28

29

30

31

32

33

34

35

36

Chapter 1

Haasova M, Warren FC, Ussher M, et al. The acute effects of physical activity on cigarette
cravings: systematic review and meta-analysis with individual participant data. Addiction.
2013;108:26-37. doi: 10.1111/j.1360-0443.2012.04034.x

Hartmann-Boyce J, Fanshawe TR, Lindson N, et al. Behavioural interventions for smoking ces-
sation: an overview and network meta-analysis. Cochrane Database Syst Rev. Published Online
First: 20 December 2018. doi: 10.1002/14651858.CD013229

Jepson RG, Harris FM, Platt S, et al. The effectiveness of interventions to change six health
behaviours: a review of reviews. BMC Public Health. 2010;10:538. doi: 10.1186/1471-2458-10-
538

Murray JM, Brennan SF, French DP, et al. Effectiveness of physical activity interventions in
achieving behaviour change maintenance in young and middle aged adults: A systematic re-
view and meta-analysis. Soc Sci Med. 2017;192:125-33. doi: 10.1016/j.socscimed.2017.09.021
Chaiton M, Diemert L, Cohen JE, et al. Estimating the number of quit attempts it takes to quit
smoking successfully in a longitudinal cohort of smokers. BMJ Open. 2016;6:€011045. doi:
10.1136/bmjopen-2016-011045

Mendoza-Vasconez AS, Arredondo EM, Larsen B, et al. Lapse, Relapse, and Recovery in Physical
Activity Interventions for Latinas: a Survival Analysis. Int J Behav Med. 2021;28:540-51. doi:
10.1007/s12529-020-09943-2

Oyserman D, ElImore K, Smith G. Self, self-concept, and identity. Handbook of self and identity.
2012:69-104.

Burke PJ, Stets JE. Identity theory. Oxford, NY: Oxford University Press 2009.

Oyserman D. Social Identity and Self-Regulation. Handb Basic Princ. 2007;2:432-53.

Tajfel H, Turner JC. An integrative theory of intergroup conflict. In: Austin WG, Worchel S, eds.
The social psychology of intergroup relations. Monterey, CA: Brooks/Cole Publishing Company
1979:33-47.

Stryker S. Identity Theory and Personality Theory: Mutual Relevance. J Pers. 2007;75:1083—-
102. doi: 10.1111/j.1467-6494.2007.00468.x

Meijer E, Gebhardt WA, Dijkstra A, et al. Quitting smoking: The importance of non-smoker
identity in predicting smoking behaviour and responses to a smoking ban. Psychol Health.
2015;30:1387-409. doi: 10.1080/08870446.2015.1049603

Meijer E, Gebhardt WA, Van Laar C, et al. Socio-economic status in relation to smoking: The
role of (expected and desired) social support and quitter identity. Soc Sci Med. 2016;162:41-9.
doi: 10.1016/j.socscimed.2016.06.022

Verkooijen KT, de Bruijn G-J. Exercise self-identity: interactions with social comparison and
exercise behaviour. Psychol Health Med. 2013;18:490-9. doi: 10.1080/13548506.2012.750727
Meijer E. This is (not) who | am. Understanding identity in continued smoking and smoking
cessation. 2017.

Meijer E, Vangeli E, Gebhardt WA, et al. Identity processes in smokers who want to quit smok-
ing: A longitudinal interpretative phenomenological analysis. Health (N Y). 2020;24:493-517.
doi: 10.1177/1363459318817923

Markus H. Self-schemata and processing information about the self. J Pers Soc Psychol.
1977;35:63-78. doi: 10.1037/0022-3514.35.2.63

Wilson AE, Ross M. The frequency of temporal-self and social comparisons in people’s personal
appraisals. J Pers Soc Psychol. 2000;78:928-42. doi: 10.1037/0022-3514.78.5.928

Markus H, Nurius P. Possible selves. Am Psychol. 1986;41:954—69. doi: 10.1037/0003-
066X.41.9.954



37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

General introduction | 25

Oyserman D, James L. Possible Identities. Handbook of Identity Theory and Research - Narra-
tive identity. New York, NY, UNITED STATES: Springer 2011.

Baumeister. Narrative Self-Understanding Helps Construct the Unity of Self across Time. Evol
Stud Imaginative Cult. 2019;3:23. doi: 10.26613/esic.3.1.112

Boyatzis RE. An overview of intentional change from a complexity perspective. J Manag Dev.
2006;25:607-23. doi: 10.1108/02621710610678445

Kearney MH, O’Sullivan J. Identity Shifts as Turning Points in Health Behavior Change. West J
Nurs Res. 2003;25:134-52. doi: 10.1177/0193945902250032

Oyserman D. ldentity-based motivation: Implications for action-readiness, procedural-
readiness, and consumer behavior. J Consum Psychol. 2009;19:250-60. doi: 10.1016/j.
jcps.2009.05.008

Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic motivation, social
development, and well-being. Am Psychol. 2000;55:68-78. doi: 10.1037/0003-066X.55.1.68
Ajzen |. The theory of planned behavior. Organ Behav Hum Decis Process. 1991;50:179-211.
doi: 10.1016/0749-5978(91)90020-T

Charng H, Piliavin JA, Callero PL. Role identity and reasoned action in the prediction of re-
peated behavior. Soc Psychol Q. 1988;51:303-17. doi: 10.2307/2786758

de Bruijn G-J, Verkooijen K, de Vries NK, et al. Antecedents of self identity and consequences
for action control: An application of the theory of planned behaviour in the exercise domain.
Psychol Sport Exerc. 2012;13:771-8. doi: 10.1016/j.psychsport.2012.05.008

Hagger MS, Chatzisarantis NLD. Self-identity and the theory of planned behaviour:
Between- and within-participants analyses. Br J Soc Psychol. 2006;45:731-57. doi:
10.1348/014466605X85654

Rise J, Sheeran P, Hukkelberg S. The Role of Self-identity in the Theory of Planned Behavior: A
Meta-Analysis. J Appl Soc Psychol. 2010;40:1085-105. doi: 10.1111/j.1559-1816.2010.00611.x
Sheeran P, Orbell S. Self-schemas and the theory of planned behaviour. Eur J Soc Psychol.
2000;30:533-50. doi: 10.1002/1099-0992(200007/08)30:4<533::AID-EJSP6>3.0.CO;2-F

Michie S, Richardson M, Johnston M, et al. The Behavior Change Technique Taxonomy (v1) of
93 Hierarchically Clustered Techniques: Building an International Consensus for the Reporting
of Behavior Change Interventions. Ann Behav Med. 2013;46:81-95. doi: 10.1007/s12160-013-
9486-6

Tajfel H. Social identity and intergroup behaviour. Soc Sci Inf. 1974;13:65-93. doi:
10.1177/053901847401300204

Tajfel H, Turner JC. The Social Identity Theory of Intergroup Behavior. In: Jost JT, Sidanius J, eds.
Political Psychology. Psychology Press 2004:276-93.

West R, Brown J. Theory of addiction. Second edition. Chichester, West sussex, UK: Wiley
Blackwell, Addiction Press 2014.

Babic MJ, Morgan PJ, Plotnikoff RC, et al. Physical Activity and Physical Self-Concept in Youth:
Systematic Review and Meta-Analysis. Sports Med. 2014;44:1589-601. doi: 10.1007/s40279-
014-0229-z

De Bruijn G-J de, Van den Putte B. Exercise promotion: An integration of exercise
self-identity, beliefs, intention, and behaviour. Eur J Sport Sci. 2012;12:354-66. doi:
10.1080/17461391.2011.568631

Lau PWC, Fox KR, Cheung MWL. Psychosocial and Socio-Environmental Correlates of Sport
Identity and Sport Participation in Secondary School-Age Children. Eur J Sport Sci. 2004;4:1-21.
doi: 10.1080/17461390400074301



26

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

Chapter 1

Rhodes RE, Kaushal N, Quinlan A. Is physical activity a part of who | am? A review and meta-
analysis of identity, schema and physical activity. Health Psychol Rev. 2016;10:204-25. doi:
10.1080/17437199.2016.1143334

Black N, Johnston M, Michie S, et al. Behaviour change techniques associated with smoking
cessation in intervention and comparator groups of randomized controlled trials: a systematic
review and meta-regression. Addiction. 2020;115:2008-20. doi: 10.1111/add.15056

Meijer E, Van den Putte B, Gebhardt WA, et al. A longitudinal study into the reciprocal effects
of identities and smoking behaviour: Findings from the ITC Netherlands Survey. Soc Sci Med.
2018;200:249-57. doi: 10.1016/j.socscimed.2017.12.006

Montes KS, Olin CC, Teachman BA, et al. Hazardous drinking has unique relationships with
implicit and explicit drinking identity. Addict Behav. 2018;87:155-61. doi: 10.1016/j.add-
beh.2018.07.011

Tombor |, Shahab L, Brown J, et al. Does non-smoker identity following quitting predict long-
term abstinence? Evidence from a population survey in England. Addict Behav. 2015;45:99—
103. doi: 10.1016/j.addbeh.2015.01.026

Van den Putte B, Yzer M, Willemsen MC, et al. The effects of smoking self-identity and quit-
ting self-identity on attempts to quit smoking. Health Psychol. 2009;28:535-44. doi: 10.1037/
20015199

Oyserman D, Bybee D, Terry K, et al. Possible selves as roadmaps. J Res Personal. 2004;38:130—
49. doi: 10.1016/S0092-6566(03)00057-6

Oettingen G. Future thought and behaviour change. Eur Rev Soc Psychol. 2012;23:1-63. doi:
10.1080/10463283.2011.643698

Chan C, Cameron L. Promoting physical activity with goal-oriented mental imagery: A random-
ized controlled trial. J Behav Med. 2012;35:347-63. doi: 10.1007/s10865-011-9360-6

Song H, Kim J, Kwon RJ, et al. Anti-smoking educational game using avatars as visualized pos-
sible selves. Comput Hum Behav. 2013;29:2029-36. doi: 10.1016/j.chb.2013.04.008

Strachan SM, Brawley LR. Reactions to a Perceived Challenge to Identity: A Focus on Exercise
and Healthy Eating. J Health Psychol. 2008;13:575-88. doi: 10.1177/1359105308090930

Kim BH, Newton RA, Sachs ML, et al. The Effect of Guided Relaxation and Exercise Imagery on
Self-Reported Leisure-Time Exercise Behaviors in Older Adults. J Aging Phys Act. 2011;19:137—
46. doi: 10.1123/japa.19.2.137

Murru EC, Ginis KAM. Imagining the Possibilities: The Effects of a Possible Selves Intervention
on Self-Regulatory Efficacy and Exercise Behavior. J Sport Exerc Psychol. 2010;32:537-54. doi:
10.1123/jsep.32.4.537

Rutchick AM, Slepian ML, Reyes MO, et al. Future self-continuity is associated with improved
health and increases exercise behavior. J Exp Psychol Appl. 2018;24:72—80. doi: 10.1037/
xap0000153

Shadel WG, Cervone D. Evaluating social-cognitive mechanisms that regulate self-efficacy in
response to provocative smoking cues: An experimental investigation. Psychol Addict Behav.
2006;20:91-6. doi: 10.1037/0893-164X.20.1.91

Tindle HA, Barbeau EM, Davis RB, et al. Guided Imagery for Smoking Cessation in
Adults: A Randomized Pilot Trial. Complement Health Pract Rev. 2006;11:166-75. doi:
10.1177/1533210106296773

Wynd CA. Guided Health Imagery for Smoking Cessation and Long-Term Abstinence. J Nurs
Scholarsh. 2005;37:245-50. doi: https://doi.org/10.1111/j.1547-5069.2005.00042.x

Meijer E, Gebhardt WA, van Laar C, et al. Strengthening quitter self-identity: An experimental
study. Psychol Health. 2018;33:1229-50. doi: 10.1080/08870446.2018.1478976



74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

General introduction | 27

Meslot C, Gauchet A, Allenet B, et al. Theory-Based Interventions Combining Mental Simula-
tion and Planning Techniques to Improve Physical Activity: Null Results from Two Randomized
Controlled Trials. Front Psychol. 2016;7. doi: 10.3389/fpsyg.2016.01789

Fox J, Bailenson JN. Virtual Self-Modeling: The Effects of Vicarious Reinforcement and Identifi-
cation on Exercise Behaviors. Media Psychol. 2009;12:1-25. doi: 10.1080/15213260802669474
Kastenmiiller A, Greitemeyer T, Fairclough S, et al. Playing Exergames and Sporting Activity. Soc
Psychol. 2013;44:264-70. doi: 10.1027/1864-9335/a000111

Monninghoff A, Fuchs K, Wu J, et al. The Effect of a Future-Self Avatar Mobile Health Interven-
tion (FutureMe) on Physical Activity and Food Purchases: Randomized Controlled Trial. J Med
Internet Res. 2022;24. doi: 10.2196/32487

Navarro J, Pefia J, Cebolla A, et al. Can Avatar Appearance Influence Physical Activity? User-
Avatar Similarity and Proteus Effects on Cardiac Frequency and Step Counts. Health Commun.
2022;37:222-9. doi: 10.1080/10410236.2020.1834194

Tammy Lin J-H, Wu D-Y. Exercising With Embodied Young Avatars: How Young vs. Older Avatars
in Virtual Reality Affect Perceived Exertion and Physical Activity Among Male and Female
Elderly Individuals. Front Psychol. 2021;12:693545. doi: 10.3389/fpsyg.2021.693545
Thompson DI, Cantu D, Callender C, et al. Photorealistic Avatar and Teen Physical Activity:
Feasibility and Preliminary Efficacy. Games Health J. 2018;7:143. doi: 10.1089/g4h.2017.0103
Brinker TJ, Seeger W, Buslaff F. Photoaging Mobile Apps in School-Based Tobacco Prevention:
The Mirroring Approach. J Med Internet Res. 2016;18:e183. doi: 10.2196/jmir.6016

Yardley L, Spring BJ, Riper H, et al. Understanding and Promoting Effective Engagement With
Digital Behavior Change Interventions. Am J Prev Med. 2016;51:833-42. doi: 10.1016/j.
amepre.2016.06.015

Fang YE, Zhang Z, Wang R, et al. Effectiveness of eHealth Smoking Cessation Interventions: Sys-
tematic Review and Meta-Analysis. J Med Internet Res. 2023;25:e45111. doi: 10.2196/45111
Mclntosh JRD, Jay S, Hadden N, et al. Do E-health interventions improve physical activ-
ity in young people: a systematic review. Public Health. 2017;148:140-8. doi: 10.1016/j.
puhe.2017.04.001

Muellmann S, Forberger S, Mollers T, et al. Effectiveness of eHealth interventions for the pro-
motion of physical activity in older adults: A systematic review. Prev Med. 2018;108:93-110.
doi: 10.1016/j.ypmed.2017.12.026

Shi B, Li G, Wu S, et al. Assessing the Effectiveness of eHealth Interventions to Manage Mul-
tiple Lifestyle Risk Behaviors Among Older Adults: Systematic Review and Meta-Analysis. J Med
Internet Res. 2024;26:e58174. doi: 10.2196/58174

Marcolino MS, Oliveira JAQ, D’Agostino M, et al. The Impact of mHealth Interventions: Sys-
tematic Review of Systematic Reviews. JMIR MHealth UHealth. 2018;6:e8873. doi: 10.2196/
mhealth.8873

Blondé J, Falomir-Pichastor J-M. Tobacco dependence and motivation to quit smoking: An
identity-based framework. Int J Soc Psychol. 2021;1-26. doi: 10.1080/02134748.2021.1882224
Falomir-Pichastor JM, Blondé J, Desrichard O, et al. Tobacco dependence and smok-
ing cessation: The mediating role of smoker and ex-smoker self-concepts. Addict Behav.
2020;102:106200. doi: 10.1016/j.addbeh.2019.106200

Meijer E, van Laar C, Gebhardt WA, et al. Identity change among smokers and ex-smokers:
Findings from the ITC Netherlands Survey. Psychol Addict Behav. 2017;31:465-78. doi:
10.1037/adb0000281



28

91

92

93

Chapter 1

Tombor |, Shahab L, Brown J, et al. Positive smoker identity as a barrier to quitting smoking:
Findings from a national survey of smokers in England. Drug Alcohol Depend. 2013;133:740-5.
doi: 10.1016/j.drugalcdep.2013.09.001

van Vliet MHM, Versluis A, Chavannes NH, et al. Protocol of a mixed-methods evaluation of
Perfect Fit: A personalized mHealth intervention with a virtual coach to promote smoking
cessation and physical activity in adults. Digit Health. 2024;10:20552076241300020. doi:
10.1177/20552076241300020

Versluis A, Penfornis KM, Burg SA van der, et al. Targeting Key Risk Factors for Cardiovascular
Disease in At-Risk Individuals: Developing a Digital, Personalized, and Real-Time Interven-
tion to Facilitate Smoking Cessation and Physical Activity. JMIR Cardio. 2024;8:e47730. doi:
10.2196/47730





