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Abstract 

Background Attachment theory proposes that attachment security facilitates personal growth. However, attach-
ment security origins in relationship history, and thus, how people treat their experiences may influence the out-
comes of attachment security. People differ in the degree in believing that human beings have free will, and belief 
in free will may influence the relationship between experiences and outcomes. The present cross-sectional study 
investigated the relationships between attachment security, belief in free will, and personal growth initiative.

Methods We used the cross-sectional data of 346 Chinese college students for data analysis, including correla-
tional analyses, regression, and moderation analyses. The nine-item Chinese version of the Experiences in Close 
Relationships-Relationship Structures Scale, the sixteen-item Chinese version of the Personal Growth Initiative Scale-II, 
and the seven-item Free Will subscale of the Chinese version of the Free Will and Determinism Plus Scale were utilized.

Results Results showed attachment avoidance and belief in free will, not attachment anxiety, was associated 
with personal growth initiative. Belief in free will moderated the association between attachment avoidance and per-
sonal growth initiative. When the centered score of belief in free will was higher than 0.64, attachment avoidance 
was no longer associated with personal growth initiative. 85.84% of our data were below this Johnson-Neyman sig-
nificance region, and 14.16% were above. In other words, only those who scored higher than 0.64 on free will beliefs 
were able to pursue personal growth despite their high attachment avoidance.

Conclusions These findings suggest that when believing in free will, avoidantly attached people may believe 
in their ability to pursue personal growth and think their future has more possibilities, not influenced by other factors 
like social support, which they think they lack.

Keywords Attachment security, Belief in free will, Personal growth initiative, Moderating effects

Background
Attachment theory was initially developed to describe 
and explain the affectional bond formed between an 
infant and caregivers during the early years of life, and 
this affectional bond is stored via internal working 
models, which contain memories regarding the interac-
tions with caregivers [1]. Ainsworth and Bell [2] devel-
oped a strange situation paradigm to classify different 
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attachment styles of infants. Meanwhile, they noticed 
that the attachment figure not only serves as a safe haven 
that can support infants when they are in need but also 
as a secure base from whom infants start to explore the 
environment with confidence. Hazan and Shaver [3] 
applied attachment theory to adulthood and claimed that 
the three categories, that is, secure, avoidant, and anx-
ious/ambivalent, are roughly the same as in infancy. In 
contrast, attachment styles are related to the models of 
self and social relationships. Bartholomew and Horowitz 
[4] proposed a four-category model of adult attachment 
based on the dimension of self-model and other-model, 
and Griffin and Bartholomew [5] further confirmed the 
construct validity of self-and-other-model dimensions 
underlying the four-category model of adult attachment. 
Brennan et al. [6] categorized adult attachment strategies 
into two dimensions, namely, attachment anxiety and 
attachment avoidance. Those who score highly in attach-
ment anxiety tend to adopt hyperactivating strategy 
when threatened, while those who score highly in avoid-
ance tend to adopt deactivating strategy when threatened 
[7]. A lack of both attachment anxiety and avoidance rep-
resents a high attachment security [8, 9]. Research from 
social psychology tends to use attachment anxiety and 
avoidance as two indicators of attachment security, and 
low levels of both attachment anxiety and avoidance rep-
resent attachment security. The former four categories 
could be regarded as combinations of different levels of 
attachment anxiety and avoidance [8]. Evidence supports 
that two dimensions describe attachment-related individ-
ual differences better than four categories [6, 8, 10, 11]. 
According to the adult attachment theory [8], attachment 
security not only functions as a safe base that provides 
individuals with support and comfort, but more impor-
tantly, it also plays the role of security base, which could 
facilitate personal growth initiative. Since attachment 
security is malleable [12–15], exploring the relation-
ship between attachment security and personal growth 
initiative may provide insights for future interventions. 
Moreover, the current study also examined the condition 
under which attachment security matters. Specifically, 
belief in free will was supposed to moderate the associa-
tion between attachment security and personal growth 
initiative.

The relationship between attachment security 
and personal growth initiative
Pursuing personal growth and its motivation has long 
been regarded as an important topic in psychological 
science [16, 17]. However, little is known regarding the 
relationship between attachment security and personal 
growth. According to the broaden-and-build cycle of 
attachment security [18–21], because of their successful 

experiences of coping with distress and the consequent 
positive emotions, securely attached individuals (low 
scores in both attachment anxiety and attachment avoid-
ance) are prone to be more resilient [22–25] and to 
explore the world initiatively. Attachment security could 
motivate individuals to seek growth, and the attachment 
behavior system could activate the exploring behavior 
system. Personal growth initiative (PGI) is conceptual-
ized as an active, intentional engagement in the pro-
cess of personal growth, consisting of the cognitive and 
behavioral components [26]. Robitschek [27] proposed a 
four-dimension model of the personal growth initiative, 
including readiness, planfulness, using of resources, and 
intentional action. Readiness for change refers to the pre-
paredness for making specific changes for themselves. 
Planfulness refers to the ability to make effective per-
sonal growth-related plans. Using resources refers to tak-
ing advantage of available resources to facilitate personal 
growth. Intentional behavior refers to pursuing personal 
growth consciously.

Some studies focus on factors facilitating personal 
growth initiative, including the A-B type personality [28] 
and family functioning [29]. Previous studies do not find 
an association between age and personal growth initia-
tive [26, 30]. However, there is currently no study investi-
gating the relationship between attachment security and 
personal growth initiative. We predicted that a higher 
level of attachment avoidance, not anxiety, could be asso-
ciated with lower personal growth initiative. Individuals 
with a high level of attachment avoidance tend to avoid 
asking others for help and neglect their feelings. Moreo-
ver, pursuing personal growth could sometimes be chal-
lenging, and avoidant people may keep their distance 
from potential threats to maintain independence. There-
fore, those with high attachment avoidance may have 
lower personal growth initiative. In contrast, individuals 
with a high level of attachment anxiety show ambivalent 
attitudes and behaviors. The effects of attachment anxi-
ety on psychological outcomes tend to be counterbal-
anced by these ambivalent attitudes and behaviors [31], 
leading to a weak or insignificant relationship between 
attachment anxiety and personal growth initiative. Previ-
ous research found that although anxiously attached peo-
ple may be curious, they fear their curiosity may harm 
their interpersonal relationships [32]. Moreover, attach-
ment avoidance, but not anxiety, could negatively pre-
dict support seeking [33], which is important to personal 
growth initiative. Therefore, we hypothesized that attach-
ment avoidance could negatively affect personal growth 
initiative. Still, attachment anxiety may have a small or 
insignificant correlation with personal growth initiative, 
consistent with previous research [31]. Though there 
might be an association between attachment avoidance 
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and personal growth initiative, belief in free will may 
moderate this association.

The moderating role of belief in free will
The relationship between attachment avoidant and per-
sonal growth initiative may be moderated by belief in free 
will. Attachment is one of the human behavior systems, 
and non-attachment variables could impact the outcomes 
of attachment. Attachment mainly origins in relationship 
history, and thus how one treats their experiences may 
impact the influence of attachment. One important fac-
tor is whether people believe they are self-determined 
or determined by other factors, that is, belief in free will. 
Whether people believe they have free will may play a 
role in the relationship between attachment and its out-
comes. Belief in free will means believing that in a given 
situation, one could choose to behave differently regard-
less of experiences instead of behaving in a specific way 
[34]. Belief in free will could predict future behaviors, 
such as focusing more on outcomes than actions, cheat-
ing behaviors, and helping behaviors (for a review, see 
Ewusi-Boisvert & Racine, [35]). A recent review found 
that decreasing belief in free will affects implicit and 
explicit feelings of self-control and perceived self-control 
and decreases learning from emotional experiences [35]. 
Previous research pointed out that people’s concept of 
free will consists of three components: a) the alternative 
possibility, b) the ability to make one’s own decisions, 
and c) acting without internal or external constraints 
[36]. Those who believe in free will may thus take differ-
ent actions from the past, re-thinking the influence given 
by experiences and exploring more possibilities. When 
believing in free will, avoidantly attached people may 
strongly believe in their ability to pursue personal growth 
on their own and think their future has more possibili-
ties, not influenced by other factors like social support, 
which they think they lack. Thus, attachment avoidant 
may have less impact on personal growth initiative when 
believing in free will. Moreover, according to the self-
determination theory (SDT; Ryan & Deci. [37]), when 
behaviors are perceived to be self-determined, instead 
of being determined by other factors, individuals will act 
more autonomously, leading to a higher level of personal 
growth initiative. This suggests that belief in free will may 
positively correlate with personal growth initiative. We 
hereby hypothesize that belief in free will could moderate 
the association between attachment avoidance and per-
sonal growth initiative. More specifically, for those who 
score highly in belief in free will, the association between 
attachment avoidant would be stronger than others.

Based on the above theoretical understandings and 
hypotheses, we decided to conduct a preliminary study to 
explore the relationship between attachment avoidance 

and personal growth initiative and the moderating role of 
belief in free will in this relationship. The current study is 
the first to explore the relationship between attachment 
security and personal growth initiative, and the moderat-
ing role of belief in free will in this relationship. Through 
this exploration, we hope to provide preliminary evidence 
for the secure base function of attachment security. In 
other words, a sense of attachment security facilitates 
people to focus on personal growth, whereas attachment 
anxiety and avoidance hamper personal growth. Per-
sonal growth initiative is associated with many benefi-
cial outcomes, such as lower distress and higher wellness 
[38]. Since attachment security (indicated by attachment 
anxiety and avoidance) could be primed [39] and can 
be changed [12–14], it thus provides a possibility that 
facilitating individuals’ personal growth initiatives via 
reducing their attachment avoidance. Moreover, the cur-
rent study also contributes to adult attachment theory 
by attempting to explore the condition of the impact of 
attachment security by examining the moderating effect 
of belief in free will in the association between attach-
ment avoidance and personal growth initiative. The pur-
poses of the present study were to examine the three 
hypotheses a) belief in free will positively correlates with 
personal growth initiative; b) attachment avoidance sig-
nificantly negatively correlates with personal growth 
initiative; c) belief in free will moderates the relation-
ship between attachment avoidance and personal growth 
initiative.

Method
The present study utilized a cross-sectional design, and 
data in the present study are available from the authors 
on reasonable request.

Participants
We conducted an online survey and delivered our meas-
ures through Chinese social networks. Before participa-
tion, the respondents familiarized themselves with the 
privacy policies of the study. They were informed that 
they would be considered willing to participate if they 
chose to complete and submit the survey. Three hundred 
and eighty-seven participants completed the measures 
mentioned below. However, only 346 participants (45.4% 
males, 54.0% females, 0.6% others; Mage = 21.710 years, 
SD = 2.198 years) correctly answered attention check 
tests, being regarded as valid data. We conducted the 
interaction power analysis using the InteractionPoweR 
Shiny App (https:// david- baran ger. shiny apps. io/ Inter 
actio nPoweR_ analy tic/). Our results suggest that our 
interaction power was above 80% with a significance level 
of α = .05. This implies that if the interaction effect we 

https://david-baranger.shinyapps.io/InteractionPoweR_analytic/
https://david-baranger.shinyapps.io/InteractionPoweR_analytic/
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are predicting exists, there is more than an 80% probabil-
ity that we would detect it in our data.

Measures
Demographic variables
Gender (male, female, and others) and age were collected 
as the demographic variables. Demographic variables 
were controlled when conducting regression analysis.

Attachment security
The nine-item Chinese version of the Experiences in 
Close Relationships-Relationship Structures Scale (ECR-
RS) developed by Peng et al. [15] was adopted to measure 
adult attachment in the present study. Participants were 
required to answer the items on a 7-point scale (1 = not 
at all, 7 = completely true). The ECR-RS contains two 
subscales: attachment anxiety (e.g., “I worry that my dat-
ing partner won’t care about me as much as I care about 
him or her”; α = .87) and avoidance (e.g., “I prefer not to 
show my dating partner how I feel deep down”; α = .79). 
Mean scores were calculated for attachment anxiety and 
avoidance. A higher mean score represents a higher level 
of attachment anxiety or avoidance, respectively. A lower 
score on both attachment anxiety and avoidance repre-
sents a higher level of attachment security.

Personal growth initiative
The sixteen-item Chinese version of the Personal Growth 
Initiative Scale-II (CPGIS-II) developed by Yang et  al. 
[40] was adopted to measure personal growth initia-
tive. CPGIS-II (α = .94) includes four subscales, namely, 
readiness (e.g., “I can tell when I am ready to make spe-
cific changes in myself.”; α = .83), planfulness (e.g., “I set 
realistic goals for what I want to change about myself.”; α 
= .86), using of resources (e.g., “I ask for help when I try 
to change myself.”; α = .74), and intentional action (e.g., 
“I take every opportunity to grow as it comes up.”; α = 
.84). Participants were required to answer the items on 
a 7-point scale (1 = not at all, 7 = completely agree). The 
mean score was calculated for the personal growth ini-
tiative. A mean higher score means a higher level of per-
sonal growth initiative, readiness, planfulness, using of 
resources, or intentional action, respectively.

Belief in free will
The seven-item Free Will subscale of the Chinese ver-
sion of the Free Will and Determinism Plus Scale (FAD+) 
developed by Liu et  al. [41] was adopted to measure 
belief in free will. This subscale measures the degree to 
which participants strongly believe in free will (e.g., “Peo-
ple have complete control over the decisions they make.”; 
α = .75). The mean score was calculated for belief in free 

will, with a higher mean score suggesting a stronger belief 
in free will.

Attention check test
Considering that the attitudes and attention of par-
ticipants could be unstable during the period of filling 
the measurement [42], two attention check tests were 
included in order to make sure the validation of data and 
to recognize the random answers. The attention check 
tests were respectively ‘I answered some questions in the 
present study without reading them’ and ‘Please choose 
3’. A recent study [43] supports the idea that it is reason-
able to believe that these attention check tests will not 
cause serious problems on scale validity.

Data analysis
Data analysis was conducted using IBM SPSS Statistics 
Version 21, and Model 1 of the PROCESS Macro for 
SPSS Version 3.5 [36] was used to examine the moderat-
ing effect. We made reference to previous research [30, 
44] and included age and gender as covariables. Consid-
ering the current study is a preliminary study, we also 
conducted correlational analyses to examine the associa-
tions between attachment anxiety, attachment avoidance, 
belief in free will, and personal growth initiative before 
conducting the moderation analysis. Moreover, though 
we did not make specific predictions regarding the sub-
scales of personal growth initiative, we also included 
them in correlational analyses as an exploring analysis, as 
it may be helpful for future studies.

Results
Descriptive statistics
Table  1 reports the means and standard deviations. 
Table 2 reports the correlations among the main variables 
in the present study. Attachment avoidance significantly 
negatively correlated with belief in free will, personal 
growth initiative, and all subscales of personal growth 

Table 1 Descriptive statistics for variables used in the present 
study (N = 346)

Variables M SD

1. Attachment Anxiety 3.99 1.62

2. Attachment Avoidance 2.77 1.14

3. Belief in Free Will 3.70 0.66

4. Personal Growh Initiative 4.39 0.74

5. Readiness 4.23 0.91

6. Planfulness 4.30 0.84

7. Using of Resources 4.53 0.81

8. Intentional Action 4.50 0.79
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initiative. Attachment anxiety did not significantly corre-
late with personal growth initiative, belief in free will, and 
any subscale of the personal growth initiative.

Conditional process model
We conducted the regression model with attachment 
avoidance and belief in free will as independent variables, 
the interaction of attachment avoidance and belief in 
free will as a moderator, personal growth initiative as the 
dependent variable, and gender and age as control vari-
ables (see Table 3) to test the conditional process model 
[45]. Firstly, after controlling age and gender, attachment 
avoidance predicted personal growth initiative. Belief in 
free will significantly predicted personal growth initia-
tive. After controlling age and gender, attachment avoid-
ance, belief in free will, and the interaction of attachment 
avoidance and belief in free will accounted for 31% of the 
total variance of personal growth initiative. The interac-
tion of attachment avoidance and belief in free will was 
also significantly associated with personal growth ini-
tiative, demonstrating the moderation effect of belief in 
free will between attachment avoidance and personal 
growth initiative (see Fig.  1). We applied the Johnson-
Neyman technique for testing the moderation effect [46, 
47], which enabled us to identify regions in the range 

of the moderator variable where the effect of the inde-
pendent variable on the outcome was significant and not 
significant. The independent variable was attachment 
avoidance, the moderator was belief in free will, and the 
dependent variable was personal growth initiative. This 
analysis yielded a statistically significant moderation 
effect (see Table 3). When a centered score is higher than 
0.64, a value defined by the Johnson-Neyman significance 
region [47], the conditional effect of attachment avoid-
ance on personal growth initiative transitions to non-
significance (see Fig. 1). That is, the relationship between 
attachment avoidance and personal growth initiative was 
only significant for those who scored lower than 0.64 on 
belief in free will. 85.84% of our data was below this John-
son-Neyman significance region, and 14.16% was above.

Discussion
Personal growth initiative is a valuable positive psycho-
logical disposition and is related to a range of positive 
outcomes, such as self-esteem, self-efficacy, self-compas-
sion (for a review, see de Freitas et al. [48]), mental health 
(for a review, see Weigold et al. [38, 49]). We tested the 
relationships among attachment anxiety, attachment 
avoidance, belief in free will, and personal growth ini-
tiative to explore the determinants of personal growth 

Table 2 Correlations among the main variables in the present study (N = 346)

** p < .01
*** p < .001 (2-tailed)

1 2 3 4 5 6 7

1. Attachment Anxiety -

2. Attachment Avoidance .00 -

3. Belief in Free Will .07 -.14** -

4. Personal Growth Initiative .08 -.34*** .44*** -

5. Readiness .06 -.25*** .36*** .89*** -

6. Planfulness .08 -.27*** .42*** .94*** .85*** -

7. Using of Resources .02 -.39*** .35*** .78*** .53*** .62*** -

8. Intentional Action .08 -.33*** .42*** .92*** .72*** .81*** .72***

Table 3 The regression models of variables in present study (N = 346)

Interaction = Attachment Avoidance * Belief in Free Will

LLCI Lower Limit of Confidence Interval, ULCI Upper Limit of Confidence Interval
** p<.01
*** p<.001 (2-tailed)

Dependent Variable Independent Variables R2 F B SE t LLCI ULCI

Personal Growth Initiative Age .31 30.40 -.02 .02 -1.42 -.05 .01

Gender -.20 .07 -2.95** -.33 -.07

Attachment Avoidance -.16 .03 -5.05*** -.22 -.10

Belief in Free Will .43 .05 8.17*** .33 .54

Interaction .11 .04 2.88** .03 .18
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initiative and the way of facilitating personal growth ini-
tiative. Results showed that attachment anxiety did not 
significantly correlate with any other variables in the pre-
sent study, including belief in free will, personal growth 
initiative, and all subscales of the personal growth initia-
tive. Attachment avoidance and belief in free will were 
independently associated with personal growth initiative. 
This relationship was moderated by belief in free will.

Attachment anxiety did not correlate with attachment 
avoidance and belief in free will. Indeed, attachment 
anxiety and avoidance were supposed to be orthogonal 
[6, 8], and therefore their correlation may be small or 
insignificant. With regard to the belief in free will, it may 
be a belief that is not directly linked to the attachment 
system because it is not specified in interpersonal rela-
tionships or threatening contexts, which is important for 
the attachment system. Though there was a significant 
correlation between attachment avoidance and belief in 
free will, it could be regarded as weak in research on indi-
vidual differences [50], and thus we tended to interpret it 
cautiously, which requires further studies.

These results were consistent with prior research that 
attachment anxiety did not significantly correlate with 
personal growth and attachment avoidance negatively 
correlated with personal growth [51]. When pursuing 
personal growth, it is important to seek help from friends 
and take advantage of attainable resources. However, 
according to Simpson et al. [31], behaviors of highly anx-
ious people may reflect behavioral ambivalence in which 
tendencies to both approach and withdraw from the 
partner effectively counterbalance one another. Moreo-
ver, theoretically, attachment anxiety may have two-
sided relationships with personal growth initiative. This 

aligns with a previous study suggesting that, on the one 
hand, ambivalent persons desired to explore the world, 
described themselves as curious, and engaged in infor-
mation search. On the other hand, they believed that they 
should not be as curious as they were and that curiosity 
could jeopardize relationships [32]. These could lead to 
an insignificant correlation between attachment anxiety 
and personal growth initiative (as well as its subscales). 
Avoidantly attached individuals hold negative views 
of others and do not believe in the kindness of others. 
Therefore, avoidantly attached individuals tend to solve 
problems independently and even refuse the help offered 
by friends or partners, which would hamper their per-
sonal growth initiative. Indeed, previous research found 
attachment avoidance, but not anxiety, made a significant 
unique contribution to predicting support seeking [33].

We tested whether belief in free will was associated 
with personal growth initiative and the moderation effect 
of belief in free will on the relationship between attach-
ment avoidance and personal growth initiative. Results 
demonstrate that belief in free will was positively asso-
ciated with personal growth initiative. This finding sup-
ports the perspective of self-determination theory (SDT; 
Ryan & Deci. [37]) that the sense of being able to make 
choices and being autonomous caused by belief in free 
will is related to positive psychological outcomes, leading 
to growing initiatively. We also found that when highly 
believing that free will exists, attachment avoidance was 
no longer associated with personal growth initiative. This 
finding is congruent with the idea that how adult indi-
viduals interpret their experiences is important in the 
relationship between attachment and psychological out-
comes [52]. Furthermore, when adding the interaction of 

Fig. 1 The moderating effect of belief in free will on the relationship between attachment avoidance and personal growth initiative (N = 346). PGI 
= Personal growth initiative; BFW = Belief in free will



Page 7 of 9Yang and Oka  BMC Psychology          (2023) 11:243  

attachment avoidance and belief in free will, the associa-
tion between personal growth initiative and belief in free 
will was no longer statistically significant. This may imply 
that the effect of belief in free will was mainly through 
the interaction with attachment avoidance. Belief in 
free will means people tend to believe there are alterna-
tive possibilities, they have the ability to make their own 
decisions, and their behaviors may not be determined by 
internal or external factors [36]. Avoidantly attached peo-
ple deal with stress by keeping their distance, while pur-
suing personal growth could be challenging. Though they 
may realize that social support is necessary for achieving 
personal goals, they do not think that others will help 
them get through when faced with challenges and frus-
tration. However, when they strongly believe in free will, 
they may be open to new possibilities and think they 
can achieve goals without other factors, such as social 
support.

There are several limitations existing in the present 
study. Firstly, we only used a cross-sectional design, so 
causal relationships could not be inferred. Future stud-
ies need to manipulate the level of belief in free will and 
test the relationship between attachment, belief in free 
will, personal growth initiative, and the moderation effect 
with experimental methods. Secondly, we only used the 
Free Will subscale of the Chinese Version of Free Will 
and Determinism Plus Scale (FAD+). However, this pre-
vents us from drawing a whole picture of the moderating 
effect of free will-related beliefs toward the relationship 
between attachment avoidance and personal growth 
initiative. Thus, future studies need to test the effects of 
other free will-related and determinism-related beliefs 
on attachment and personal growth initiative. Thirdly, 
though the previous study showed that in Western coun-
tries, there were surprising patterns in people’s intuitions 
about free will and moral responsibility [53], the under-
standing of free will may vary in Eastern countries, and 
researchers also cast doubts on the universality claim of 
attachment theory [54], and therefore the effects of belief 
in free will on attachment and personal growth initia-
tive need to be tested with samples of different cultures. 
Moreover, alternative explanations, such as the implicit 
theory [55, 56], should be examined in future studies as 
well. There are differences between belief in free will and 
implicit theory. Individuals with a low belief in free will 
may think personal growth is determined by experiences, 
family, or random factors, but they could still think their 
personal growth is still malleable and changeable. How-
ever, theoretically, both the belief in free will and the 
implicit theory relate to the way people think of their 
own power in personal growth. Thus, it would be inter-
esting for future research to compare their effects on per-
sonal growth.

Despite these limitations, the current study provides 
the first preliminary evidence regarding the relation-
ship between attachment avoidance and personal 
growth initiative and the moderating effect of belief 
in free will. This is consistent with the secure base 
hypothesis that a lack of attachment security would 
hamper personal growth [8], emphasizing that a his-
tory of secure relationship experience may contribute 
to not only interpersonal outcomes but also the posi-
tive development of oneself. Considering that attach-
ment avoidance could be reduced by priming or other 
interventions [12–14, 57], it may be viable to facilitate 
personal growth initiatives by reducing attachment 
avoidance. The moderating effect of belief in free will 
suggests that though past experience matters, how indi-
viduals treat their experience may alter the impact of 
the past. Therefore, the current study provides prelimi-
nary evidence for the marginal condition of the impact 
of attachment security. This marginal condition of the 
impact of attachment security is of theoretical signifi-
cance. Researchers have pointed out that efforts should 
be paid to clarify not only what attachment is and its 
influences but also what it should not and should not 
directly influence [58]. Clearer demarcation of the 
boundary conditions of attachment constructs and pro-
cesses will help researchers more effectively build and 
interpret the next generation of attachment findings, 
including those that are ambiguous or inconsistent in 
relation to the theory [58]. Moreover, practically, since 
belief in free will can be manipulated [35, 59], it may 
be helpful for facilitating personal growth initiative via 
cultivating a belief in free will, especially for those with 
high attachment avoidance.

Conclusion
The present study indicated that belief in free will was 
positively associated with personal growth initiative, 
attachment avoidance was negatively associated with 
personal growth initiative, and belief in free will mod-
erated the association between attachment avoidance 
and personal growth initiative. Specifically, for those 
who scored highly in belief in free will, attachment 
avoidance could not significantly predict their personal 
growth initiative.

Abbreviations
ECR-RS  The nine-item Chinese version of the Experiences in Close Relation-

ships-Relationship Structures Scale
CPGIS-II  The sixteen-item Chinese version of the Personal Growth Initiative 

Scale-II
FAD+  The seven-item Free Will subscale of the Chinese version of the 

Free Will and Determinism Plus Scale
BFW  Belief in Free Will



Page 8 of 9Yang and Oka  BMC Psychology          (2023) 11:243 

PGI  Personal Growth Initiative

Acknowledgments
The authors would like to show gratitude to the co-researchers and partici-
pants for their cooperation throughout the recruitment and data collection 
processes.

Authors’ contributions
All authors have read and approved the manuscript. FY: Conceptualization, 
Methodology, Formal Analysis, Resources, Data Curation, Writing – Original 
Draft, Writing – Review & Editing, Visualization. TO: Conceptualization, Method-
ology, Resources, Writing – Review & Editing, Supervision.

Funding
The present study did not receive any specific grant from any funding entity in 
the public, commercial, or not-for-profit sector.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
The Nihon University Ethical Committee approved this study (Ethical Review 
Number: 03-04). Informed consent was obtained from all participants via the 
written form in the present study.

Consent for publication
Not applicable.

Competing interests
On behalf of all authors, the corresponding author states that there is no 
conflict of interest directly or indirectly related to the present study.

Received: 13 October 2022   Accepted: 16 August 2023

References
 1. J. Bowlby, “Attachment and loss v. 3 (Vol. 1).” New York: Basic Books, 1969.
 2. Mary D, Salter Ainsworth, Bell S M. Attachment, Exploration, and Separa-

tion: Illustrated by the Behavior of One-Year-Olds in a Strange Situation. 
Child Dev. 1970;41(1):49–67. https:// doi. org/ 10. 2307/ 11273 88.

 3. Hazan C, Shaver P. Romantic love conceptualized as an attachment 
process. J Pers Soc Psychol. 1987;52(3):511–24. https:// doi. org/ 10. 1037/ 
0022- 3514. 52.3. 511.

 4. Bartholomew K, Horowitz L. Attachment styles among young adults: a 
test of a four-category model. J Soc Psychol. 1991;61(2):226–44. https:// 
doi. org/ 10. 1037// 0022- 3514. 61.2. 226.

 5. Griffin DW, Bartholomew K. Models of the self and other: Fundamental 
dimensions underlying measures of adult attachment. J Pers Soc Psychol. 
1994;67(3):430–45. https:// doi. org/ 10. 1037/ 0022- 3514. 67.3. 430.

 6. Brennan KA, Clark CL, Shaver PR. Self-report measurement of adult 
attachment: An integrative overview. in Attachment theory and close 
relationships. New York: The Guilford Press; 1998. p. 46–76.

 7. Mikulincer M, Shaver PR. Boosting Attachment Security to Promote 
Mental Health, Prosocial Values, and Inter-Group Tolerance. Psychol Inq. 
2007;18(3):139–56. https:// doi. org/ 10. 1080/ 10478 40070 15126 46.

 8. Mikulincer M, Shaver PR. Attachment in adulthood: structure, dynamics, 
and change. 2nd ed. New York: Guilford Press; 2016.

 9. Duschinsky R, et al. Six attachment discourses: convergence, divergence 
and relay. Attach Hum Dev. 2021;23(4):355–74. https:// doi. org/ 10. 1080/ 
14616 734. 2021. 19184 48.

 10. Fraley RC, Waller NG. Adult attachment patterns: A test of the typologi-
cal model. in Attachment theory and close relationships. New York: The 
Guilford Press; 1998. p. 77–114.

 11. Raby KL, et al. The latent structure of the adult attachment interview: 
Large sample evidence from the collaboration on attachment transmis-
sion synthesis. Dev Psychopathol. 2022;34(1):307–19. https:// doi. org/ 10. 
1017/ S0954 57942 00009 78.

 12. Fraley RC, Gillath O, Deboeck PR. Do life events lead to enduring changes 
in adult attachment styles? A naturalistic longitudinal investigation. J Pers 
Soc Psychol. 2021;120(6):1567–606. https:// doi. org/ 10. 1037/ pspi0 000326.

 13. Arriaga XB, Kumashiro M. Walking a security tightrope: relationship-
induced changes in attachment security. Curr Opin Psychol. 2019;25:121–
6. https:// doi. org/ 10. 1016/j. copsyc. 2018. 04. 016.

 14. T. Gazder, S. C. E. Stanton, “Longitudinal associations between mindful-
ness and change in attachment orientations in couples: The role of 
relationship preoccupation and empathy,” J Soc Pers Relatsh 2022; 
026540752211396 https:// doi. org/ 10. 1177/ 02654 07522 11396 54.

 15. Peng X, Luo C, Wang Y, Yin G. The Chinese version of the Experiences in 
Close Relationships-Relationship Structures Scale (ECR-RS) assesses the 
validity and reliability for middle school and college students. Chin Ment 
Health J. 2020;34(11):957–63.

 16. Maslow AH. A Theory of Metamotivation : the Biological Rooting of the 
Value-Life. J Humanist Psychol. 1967;7(2):93–127. https:// doi. org/ 10. 1177/ 
00221 67867 00700 201.

 17. C. R. Rogers, A theory of therapy, personality, and interpersonal relation-
ships: As developed in the client-centered framework, McGraw-Hill New 
York, 1959; 3.

 18. Fredrickson BL. The role of positive emotions in positive psychol-
ogy: the broaden-and-build theory of positive emotions. Am Psychol. 
2001;56(3):218.

 19. Mikulincer M, Shaver PR. Broaden-and-Build Effects of Contextually Boost-
ing the Sense of Attachment Security in Adulthood. Curr Dir Psychol Sci. 
2020;29(1):22–6. https:// doi. org/ 10. 1177/ 09637 21419 885997.

 20. Mikulincer M, Shaver PR. Enhancing the ‘Broaden and Build’ Cycle 
of Attachment Security in Adulthood: From the Laboratory to Rela-
tional Contexts and Societal Systems. Int J Environ Res Public Health. 
2020;17(6):2054. https:// doi. org/ 10. 3390/ ijerp h1706 2054.

 21. Mikulincer M, Shaver P R, “Enhancing the ‘broaden-and-build’ cycle of 
attachment security as a means of overcoming prejudice, discrimination, 
and racism,” Attach. Hum. Dev. 2021; 1–14 https:// doi. org/ 10. 1080/ 14616 
734. 2021. 19769 21.

 22. Atwool N. Attachment and Resilience: Implications for Children in Care. 
Child Care Pract. 2006;12(4):315–30. https:// doi. org/ 10. 1080/ 13575 27060 
08632 26.

 23. Bender A, Ingram R. Connecting attachment style to resilience: Contribu-
tions of self-care and self-efficacy. Personal Individ Differ. 2018;130:18–20. 
https:// doi. org/ 10. 1016/j. paid. 2018. 03. 038.

 24. Rasmussen PD, et al. Attachment as a core feature of resilience: A system-
atic review and meta-analysis. Psychol Rep. 2019;122(4):1259–96.

 25. Yang F, Oka T. The role of mindfulness and attachment security in facili-
tating resilience. BMC Psychol. 2022;10(1):69. https:// doi. org/ 10. 1186/ 
s40359- 022- 00772-1.

 26. Robitschek C. Personal Growth Initiative: The Construct and Its Measure. 
Meas Eval Couns Dev. 1998;30(4):183–98. https:// doi. org/ 10. 1080/ 07481 
756. 1998. 12068 941.

 27. Robitschek C, et al. Development and psychometric evaluation of the 
Personal Growth Initiative Scale–II. J Couns Psychol. 2012;59(2):274–87. 
https:// doi. org/ 10. 1037/ a0027 310.

 28. Sharma SK, Garg P, Rastogi R. Personality as a Predictor of Personal 
Growth Initiative. IUP J Organ Behav. 2011;10(3):41–52.

 29. Whittaker AE, Robitschek C. Multidimensional family functioning: Predict-
ing personal growth initiative. J Couns Psychol. 2001;48(4):420–7. https:// 
doi. org/ 10. 1037/ 0022- 0167. 48.4. 420.

 30. Solesvik MZ. A Cross-National Study of Personal Initiative as a Mediator 
between Self-Efficacy and Entrepreneurial Intentions. J East-West Bus. 
2017;23(3):215–37. https:// doi. org/ 10. 1080/ 10669 868. 2017. 13068 21.

 31. Simpson JA, Rholes WS, Nelligan JS. Support seeking and support giving 
within couples in an anxiety-provoking situation: The role of attachment 
styles. J Pers Soc Psychol. 1992;62(3):434.

 32. Mikulincer M. Adult attachment style and information processing: indi-
vidual differences in curiosity and cognitive closure. J Pers Soc Psychol. 
1997;72(5):1217–30. https:// doi. org/ 10. 1037// 0022- 3514. 72.5. 1217.

 33. Mikulincer M, Shaver PR, Sapir-Lavid Y, Avihou-Kanza N. What’s inside the 
minds of securely and insecurely attached people? The secure-base script 

https://doi.org/10.2307/1127388
https://doi.org/10.1037/0022-3514.52.3.511
https://doi.org/10.1037/0022-3514.52.3.511
https://doi.org/10.1037//0022-3514.61.2.226
https://doi.org/10.1037//0022-3514.61.2.226
https://doi.org/10.1037/0022-3514.67.3.430
https://doi.org/10.1080/10478400701512646
https://doi.org/10.1080/14616734.2021.1918448
https://doi.org/10.1080/14616734.2021.1918448
https://doi.org/10.1017/S0954579420000978
https://doi.org/10.1017/S0954579420000978
https://doi.org/10.1037/pspi0000326
https://doi.org/10.1016/j.copsyc.2018.04.016
https://doi.org/10.1177/02654075221139654
https://doi.org/10.1177/002216786700700201
https://doi.org/10.1177/002216786700700201
https://doi.org/10.1177/0963721419885997
https://doi.org/10.3390/ijerph17062054
https://doi.org/10.1080/14616734.2021.1976921
https://doi.org/10.1080/14616734.2021.1976921
https://doi.org/10.1080/13575270600863226
https://doi.org/10.1080/13575270600863226
https://doi.org/10.1016/j.paid.2018.03.038
https://doi.org/10.1186/s40359-022-00772-1
https://doi.org/10.1186/s40359-022-00772-1
https://doi.org/10.1080/07481756.1998.12068941
https://doi.org/10.1080/07481756.1998.12068941
https://doi.org/10.1037/a0027310
https://doi.org/10.1037/0022-0167.48.4.420
https://doi.org/10.1037/0022-0167.48.4.420
https://doi.org/10.1080/10669868.2017.1306821
https://doi.org/10.1037//0022-3514.72.5.1217


Page 9 of 9Yang and Oka  BMC Psychology          (2023) 11:243  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

and its associations with attachment-style dimensions. J Pers Soc Psychol. 
2009;97(4):615–33. https:// doi. org/ 10. 1037/ a0015 649.

 34. Stillman TF, Baumeister RF, Vohs KD, Lambert NM, Fincham FD, Brewer LE. 
Personal Philosophy and Personnel Achievement: Belief in Free Will Pre-
dicts Better Job Performance. Soc Psychol Personal Sci. 2010;1(1):43–50. 
https:// doi. org/ 10. 1177/ 19485 50609 351600.

 35. Ewusi-Boisvert E, Racine E. A Critical Review of Methodologies 
and Results in Recent Research on Belief in Free Will. Neuroethics. 
2018;11(1):97–110. https:// doi. org/ 10. 1007/ s12152- 017- 9346-3.

 36. Monroe AE, Malle BF. From Uncaused Will to Conscious Choice: The 
Need to Study, Not Speculate About People’s Folk Concept of Free 
Will. Rev Philos Psychol. 2010;1(2):211–24. https:// doi. org/ 10. 1007/ 
s13164- 009- 0010-7.

 37. R. M. Ryan and E. L. Deci, “Brick by Brick: The Origins, Development, and 
Future of Self-Determination Theory,” in Advances in Motivation Science, 
Elsevier, 2019; 111–156. https:// doi. org/ 10. 1016/ bs. adms. 2019. 01. 001.

 38. Weigold IK, Weigold A, Russell EJ, Wolfe GL, Prowell JL, Martin-Wagar CA. 
Personal Growth Initiative and Mental Health: A Meta-Analysis. J Couns 
Dev. 2020;98(4):376–90.

 39. O. Gillath, G. C. Karantzas, D. Romano, K. M. Karantzas, “Attachment 
Security Priming: A Meta-Analysis,” Personal Soc Psychol. Rev 2022 
108886832110545 https:// doi. org/ 10. 1177/ 10888 68321 10545 92.

 40. Yang H, Chang EC. Examining the Structure, Reliability, and Validity of the 
Chinese Personal Growth Initiative Scale–II: Evidence for the Importance 
of Intentional Self-Change Among Chinese. J Pers Assess. 2014;96(5):559–
66. https:// doi. org/ 10. 1080/ 00223 891. 2014. 886256.

 41. Q.-L. Liu, F. Wang, J. Sui, K. Peng, C.-P. Hu, “The Reliability and Validity 
of Chinese Version of Free Will and Determinism Plus Scale,” PsyArXiv, 
preprint, 2019 https:// doi. org/ 10. 31234/ osf. io/ e53fk.

 42. DeSimone JA, Harms PD, DeSimone AJ. Best practice recommendations 
for data screening: DATA SCREENING. J Organ Behav. 2015;36(2):171–81. 
https:// doi. org/ 10. 1002/ job. 1962.

 43. Kung FYH, Kwok N, Brown DJ. Are Attention Check Questions a Threat to 
Scale Validity?: ATTENTION CHECKS AND SCALE VALIDITY. Appl Psychol. 
2018;67(2):264–83. https:// doi. org/ 10. 1111/ apps. 12108.

 44. Chang EC, et al. Personal Growth Initiative and Life Satisfaction in Chinese 
and American Students: Some Evidence for Using Resources in the East 
and Being Planful in the West. J Well Assess. 2017;1(1–3):49–56. https:// 
doi. org/ 10. 1007/ s41543- 018- 0004-2.

 45. Hayes AF, Rockwood NJ. Conditional Process Analysis: Concepts, 
Computation, and Advances in the Modeling of the Contingencies of 
Mechanisms. Am Behav Sci. 2020;64(1):19–54. https:// doi. org/ 10. 1177/ 
00027 64219 859633.

 46. Hayes AF. PROCESS: A versatile computational tool for observed variable 
mediation, moderation, and conditional process modeling. KS: University 
of Kansas; 2012.

 47. Hayes AF, Matthes J. Computational procedures for probing interactions 
in OLS and logistic regression: SPSS and SAS implementations. Behav Res 
Methods. 2009;41(3):924–36. https:// doi. org/ 10. 3758/ BRM. 41.3. 924.

 48. de Freitas CPP, Damásio BF, Tobo PR, Kamei HH, Koller SH. System-
atic review about personal growth initiative. An Psicol Psychol. 
2016;32(3):770–82.

 49. Weigold IK, Weigold A, Russell EJ, Wolfe GL, Prowell JL, Martin-Wagar CA. 
Personal growth initiative and mental health: a meta-analysis. J Couns 
Dev. 2020;98:15.

 50. Gignac GE, Szodorai ET. Effect size guidelines for individual differences 
researchers. Personal Individ Differ. 2016;102:74–8. https:// doi. org/ 10. 
1016/j. paid. 2016. 06. 069.

 51. Marshall TC, Bejanyan K, Ferenczi N. Attachment Styles and Personal 
Growth following Romantic Breakups: The Mediating Roles of Distress, 
Rumination, and Tendency to Rebound. PLoS One. 2013;8(9):e75161. 
https:// doi. org/ 10. 1371/ journ al. pone. 00751 61.

 52. Main M, Kaplan N, Cassidy J. Security in Infancy, Childhood, and Adult-
hood: A Move to the Level of Representation. Monogr Soc Res Child Dev. 
1985;50(1/2):66. https:// doi. org/ 10. 2307/ 33338 27.

 53. Sarkissian H, Chatterjee A, De Brigard F, Knobe J, Nichols S, Sirker S. Is 
Belief in Free Will a Cultural Universal? Mind Lang. 2010;25(3):346–58. 
https:// doi. org/ 10. 1111/j. 1468- 0017. 2010. 01393.x.

 54. Keller H. Universality claim of attachment theory: Children’s soci-
oemotional development across cultures. Proc Natl Acad Sci. 
2018;115(45):11414–9. https:// doi. org/ 10. 1073/ pnas. 17203 25115.

 55. Burnette JL, O’Boyle EH, VanEpps EM, Pollack JM, Finkel EJ. Mind-sets 
matter: A meta-analytic review of implicit theories and self-regulation. 
Psychol Bull. 2013;139(3):655–701. https:// doi. org/ 10. 1037/ a0029 531.

 56. Dweck CS, Chiu C, Hong Y. Implicit Theories: Elaboration and Extension of 
the Model. Psychol Inq. 1995;6(4):322–33. https:// doi. org/ 10. 1207/ s1532 
7965p li0604_ 12.

 57. Dugan KA, Fraley RC, Gillath O, Deboeck PR. Changes in global and 
relationship-specific attachment working models. J Soc Pers Relatsh. 
2022;39(10):3015–43. https:// doi. org/ 10. 1177/ 02654 07521 10514 08.

 58. R. A. Thompson, J. A. Simpson, L. J. Berlin, “Taking perspective on attach-
ment theory and research: nine fundamental questions,” Attach Hum Dev 
2022; 1–18 https:// doi. org/ 10. 1080/ 14616 734. 2022. 20301 32.

 59. Genschow O, et al. Manipulating Belief in Free Will and Its Downstream 
Consequences: A Meta-Analysis. Personal Soc Psychol Rev. 2023;27(1):52–
82. https:// doi. org/ 10. 1177/ 10888 68322 10875 27.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1037/a0015649
https://doi.org/10.1177/1948550609351600
https://doi.org/10.1007/s12152-017-9346-3
https://doi.org/10.1007/s13164-009-0010-7
https://doi.org/10.1007/s13164-009-0010-7
https://doi.org/10.1016/bs.adms.2019.01.001
https://doi.org/10.1177/10888683211054592
https://doi.org/10.1080/00223891.2014.886256
https://doi.org/10.31234/osf.io/e53fk
https://doi.org/10.1002/job.1962
https://doi.org/10.1111/apps.12108
https://doi.org/10.1007/s41543-018-0004-2
https://doi.org/10.1007/s41543-018-0004-2
https://doi.org/10.1177/0002764219859633
https://doi.org/10.1177/0002764219859633
https://doi.org/10.3758/BRM.41.3.924
https://doi.org/10.1016/j.paid.2016.06.069
https://doi.org/10.1016/j.paid.2016.06.069
https://doi.org/10.1371/journal.pone.0075161
https://doi.org/10.2307/3333827
https://doi.org/10.1111/j.1468-0017.2010.01393.x
https://doi.org/10.1073/pnas.1720325115
https://doi.org/10.1037/a0029531
https://doi.org/10.1207/s15327965pli0604_12
https://doi.org/10.1207/s15327965pli0604_12
https://doi.org/10.1177/02654075211051408
https://doi.org/10.1080/14616734.2022.2030132
https://doi.org/10.1177/10888683221087527

	Free from your experiences to grow: belief in free will moderates the relationship between attachment avoidance and personal growth initiative
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	The relationship between attachment security and personal growth initiative
	The moderating role of belief in free will

	Method
	Participants
	Measures
	Demographic variables
	Attachment security
	Personal growth initiative
	Belief in free will
	Attention check test
	Data analysis


	Results
	Descriptive statistics
	Conditional process model

	Discussion
	Conclusion
	Acknowledgments
	References


