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Abstract
Previous research has demonstrated that a stronger belief in free will contributes to a
variety of socially desirable behaviors. We assessed the correlation between free will
beliefs and health behaviors. Four studies (N = 1172) provide evidence that belief in free
will is positively associated with health protective behaviors (e.g., physical activity, fruit
and vegetable consumption, low fat diet) and negatively associated with health risk
behaviors (e.g., alcohol consumption, smoking, unhealthy snacking). In relation to the
respective health protective and health risk behaviors, we found free will beliefs were
more strongly correlated with physical activity and alcohol consumption, respectively.
We also found free will beliefs were associated with key social cognition determinants
(e.g., attitude, subjective norm, perceived behavioral control, and intention). Overall,
our results suggest that belief in free will can have important consequences for health
behavior. This contributes to current theorizing about the implications of believing in
free will.
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Introduction

Belief in Free Will

The extent to which people have free will is a long running and controversial phil-
osophical debate. Philosophers have long debated not only whether free will exists, but
what the concept of “free will” even means. Definitions of free will within philosophy
encompass a wide range of positions, from the belief that free will entails a negation of
determinism (libertarian free will) to the idea that free will is fully compatible with
determinism (compatibilism; Van Inwagen, 2008). Within psychological science, the
belief in free will is typically defined as the belief that individuals are able to exert at
least some agentic control over at least some of their behaviors (Baumeister, 2008).
Rather than assessing this belief dichotomously, most psychological scientists assess
the belief in free will along a scale from relatively little belief in free will to a relatively
greater belief in free will. As well as measuring existing free will beliefs, researchers
have also devised methods to manipulate the extent to which individuals believe in free
will. Although such manipulations do not generally produce dramatic shifts in free will
belief, the small changes they do induce have been linked to significant behavioral
changes as well (see Genschow et al., 2023 for a review). Experimentally reducing
belief in free will has been shown to produce increased cheating (Vohs & Schooler,
2008), greater aggressiveness (Baumeister et al., 2009), and more prejudice (Zhao et al.,
2014). Moreover, believing less strongly in free will reduces perceived autonomy
(Alquist et al., 2013) and counterfactual thinking (Alquist et al., 2015), impairs self-
control (Rigoni et al., 2012), and leads people to set less meaningful life goals
(Crescioni et al., 2016; Zhao et al., 2023). Correlational evidence has also found that
greater free will belief is associated with greater perseverance (Li et al., 2018) and self-
efficacy (Crescioni et al., 2016), and reduced conformity (Alquist et al., 2013;
Moynihan et al., 2019).

Belief in Free Will and Health Behavior

Most research on belief in free will has examined prosocial behavior. However, there is
some evidence that free will beliefs can have a role to play in health risk behaviors.
Vonasch et al. (2017) found people with weaker belief in free will had a greater history
of alcohol consumption and smoking, and were less successful at quit attempts. A
similar trend was found for smoking. Weaker free will beliefs have also been associated
with greater gambling behavior (St Quinton et al., 2022). The relationship between
belief in free will and risky health behaviors could be a consequence of self-control and
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motivation. That is, people harboring weaker belief in free will may lack the requisite
motivation to exercise the self-control needed to abstain from such behavior
(Baumeister et al., 2008). They may also be less motivated to overcome urges and
impulses (Baumeister et al., 2009). After all, if a person believes that their behaviors are
predetermined, that person may see little value in attempting to exercise control over
their own behaviors.

The extent to which a person believes in free will could also play a role in health
protective behaviors. Free will beliefs are characterized by agency and choice, both of
which are required to successfully manage health. Moreover, health protective be-
haviors such as physical activity and fruit and vegetable consumption also require
perseverance, self-efficacy, self-control, and autonomy (Crescioni et al., 2011;
Ntoumanis et al., 2021). Given that research has demonstrated a relationship between
these traits and free will beliefs (Alquist et al., 2013; Crescioni et al., 2016; Li et al.,
2018; Rigoni et al., 2012), the latter could therefore be associated with health protective
behaviors. For instance, someone who does not believe they possess free will may feel
as though their own health is ultimately not under their control. This person might well
reason, then, that efforts to exercise, eat well, or abstain from alcohol would be
pointless, as the future (including their own future behaviors) has already been
predetermined.

Belief in Free Will and the Theory of Planned Behavior

Health behavior can be explained using theories of social cognition, such as the theory
of planned behavior (TPB; Ajzen, 1991). The TPB suggests behavior is driven by
intention, which represents a person’s willingness to participate in the behavior. In-
tention is influenced by attitude, subjective norm, and perceived behavioral control
(PBC). Attitude represents a person’s evaluation of the behavior; subjective norm
concerns the perceived social approval to engage in the behavior; and PBC relates to a
person’s perceived ability to undertake the behavior. Research applying the theory has
found model constructs explain significant variance in intention and behavior (e.g.,
Armitage & Conner, 2001; Cooke & French, 2008; McEachan et al., 2011; Steinmetz
et al., 2016).

In addition to theory constructs, the TPB provides room for additional individual and
social influences on behavior. Specifically, these additional influences, referred to as
background factors, are theorized to operate through model constructs (Ajzen, 2011).
For example, research has found theory constructs to mediate the effects of personality
(Conner & Abraham, 2001; McEachan et al., 2010) and empathy (De Leeuw et al.,
2015) on health behavior. Pertinent to the present study, St Quinton et al. (2022)
showed that greater belief in free will is positively associated with both PBC and
attitude, and Hagger and Hamilton (2022) recently found the effects of free will beliefs
on intention to engage in vaccine boosters was fully mediated by attitude, subjective
norm, and PBC. It could therefore be that free will beliefs affect health intentions and
behaviors by operating through TPB constructs.
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Overview of Studies

The present paper presents the results of four studies testing the relationship between
free will beliefs and several important health behaviors. Specifically, we tested the
hypothesis that believing more strongly in free will would be associated with an in-
creased likelihood of engaging in health protective behavior and a decreased likelihood
of engaging in health risk behavior. Study 1 first tested the association between free will
beliefs and past health risk and health protective behaviors. These relationships were
then explored in prospective measures of health behavior in Study 2. Study 3 further
examined these associations whilst controlling for constructs conceptually related with
human agency. Finally, Study 4 examined the relationship between free will beliefs and
health behavior whilst considering the role of TPB constructs.

Study 1

Purpose

Study 1 aimed to replicate and extend previous work by establishing a relationship
between free will beliefs and health risk and health protective behaviors. We hy-
pothesized that belief in free will would be positively associated with health protective
behaviors and negatively associated with health risk behaviors.

Method

Procedure. A cross-sectional design was used. Participants were eligible if they were
aged 18 years or older and spoke English. Participants were recruited through Prolific,
an online crowdsourcing platform for participant recruitment. Once accessing the
website, participants read detailed study information and provided consent to par-
ticipate. Participants then completed the questionnaire assessing demographic details,
participation in past health behavior, and free will beliefs. Once complete, participants
were thanked for their participation and debriefed. The sample size for all four studies
was based on the recommendations of Schönbrodt and Perugini (2013) who indicate
250 participants are needed to achieve stable small to moderate correlations. All studies
presented received ethical approval from the University Faculty ethics committee.

Measures
Demographics. Measures were taken of age and gender.

Health Behavior. Participants were asked to report their engagement in six important
health behaviors: fruit and vegetable consumption (consuming five portions of fruit and
vegetable per day); physical activity (undertaking at least 30 minutes of moderate
physical activity five or more times per week); low-fat diet (consuming a low-fat diet);
alcohol consumption (drinking more than the recommended weekly units); unhealthy
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snacking (consuming unhealthy snacks); and smoking cigarettes (the extent to which
they smoked cigarettes). Participants were asked about the extent to which they en-
gaged in these behaviors during the previous four weeks. All behaviors were measured
using a single item on a seven-point scale ranging from 1 (never) to 7 (always) (e.g., In
the past four weeks, I have eaten fruit and vegetables). Single items were used to
measure behavior to limit participant burden. This has been applied elsewhere in
studies assessing multiple health behaviors (e.g., Conner et al., 2022; Schüz et al., 2021;
Sheeran & Conner, 2019). To ensure participants understood behavioral definitions,
descriptions of each behavior preceded measures. Higher scores represented greater
behavior for all behaviors.

Free Will Beliefs. We assessed free will beliefs using the Free Will Inventory (FWI;
Nadelhoffer et al., 2014). The FWI comprises subscales of five items each measuring
belief in free will (e.g., “People always have the ability to do otherwise”, α = .72),
determinism (e.g., “Everything that has ever happened had to happen precisely as it did,
given what happened before”, α = .78), and dualism (e.g., “The human mind cannot
simply be reduced to the brain”, α = .66). All items adopted 7-point rating scales
ranging from 1 (strongly disagree) to 7 (strongly agree).

Analyses. We conducted a correlational analysis testing the bivariate correlation be-
tween each of the six health measures and the three FWI subscales.

Results

A total of 297 participants took part in the study (174 males, 121 females, 2 not
reported; Mage = 22.51, SD = 2.85). As shown in Table 1, the free will subscale was
significantly positively correlated with physical activity (r = .625, p = < .001), fruit and
vegetable consumption (r = .382, p = < .001), and low-fat diet (r = .477, p = < .001).
Free will beliefs were significantly negatively correlated with alcohol consumption
(r = �.307, p = < .001) and smoking (r = �.289, p = < .001). There was no correlation
between free will beliefs and snacking behavior (r = �.080, p = .171). Finally, there
were no correlations between the health behaviors and belief in determinism (all ps >
.05) and dualism (all ps > .05). Full results of correlational analysis are presented in
Table 1.

Discussion

Study 1 established a relationship between free will belief and health behavior.
Specifically, and as expected, there were significant positive relationships between free
will beliefs and all health protective behaviors and significant negative relationships
between free will beliefs and all health risk behaviors, save for unhealthy snacking.
Using Cohen’s guidelines (Cohen, 1992), effect sizes for these relationships were large
for physical activity; medium for fruit and vegetable consumption, low-fat diet, and
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alcohol consumption; and small for smoking. The positive relationships suggest greater
free will beliefs are associated with behaviors that are positive for health, and the
negative relationships suggest weaker beliefs in free will are associated with behaviors
detrimental for health. Although these findings demonstrated a relationship between
belief in free will belief and health behavior, a limitation of the study was the focus on
past behavior. Study 2 attended to this issue by examining the relationship between free
will beliefs and prospective health behavior.

Study 2

Purpose

The purpose of Study 2 was to replicate the findings of Study 1 using measures of
prospective health behavior. Similar to Study 1, we predicted that belief in free will
would be positively associated with health protective behaviors and negatively as-
sociated with health risk behaviors.

Method

Procedure. A prospective correlational design was used. Specifically, after completing
the first questionnaire, participants were contacted four weeks later to complete self-
reported measures of the six health behaviors. The study used the same recruitment
strategy to that adopted in Study 1.

Measures
Time 1. Measures were taken of age and gender. Like Study 1, the FWI (Nadelhoffer

et al., 2014) was used to measure belief in free will, determinism, and dualism.

Time 2. The six health behaviors were measured using the same items adopted in
Study 1.

Analyses. We again computed correlations between the FWI subscales and each of the
six measures of the health behaviors. Following this, a series of hierarchical multiple
regression analyses was undertaken to understand the predictive utility of free will
beliefs on the health behaviors when controlling for belief in dualism and determinism.
To do this, the health behavior was the dependent variable and belief in dualism and
determinism the independent variables (Step 1). Free will beliefs were then entered at
Step 2.

Results

Data were collected on 262 participants at T1 (162 males, 100 females; Mage = 22.60,
SD = 2.84) and 249 participants at T2 (155males, 94 females;Mage = 22.65, SD = 2.84).
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There were no differences between those completing both assessments and those
completing only T1 measures. Results showed similar correlational patterns to Study 1
(see Table 2). Specifically, the belief in free will subscale was significantly positively
correlated with physical activity (r = .590, p = < .001), fruit and vegetable consumption
(r = .412, p = < .001), and low-fat diet (r = .457, p = < .001). Moreover, free will beliefs
were significantly negatively correlated with alcohol consumption (r = �.344, p = <
.001), smoking (r = �.322, p = < .001) and, unlike Study 1, snacking behavior
(r = �.146, p = .021). Like Study 1, there were no correlations between the health
behaviors and belief in determinism (all ps > .05) and dualism (all ps > .05).

Full results of regression analyses are presented in Table 3. When controlling for
belief in dualism and determinism, greater belief in free will significantly predicted
greater engagement in health protective behaviors and lesser engagement in health risk
behaviors. The amount of variance explained ranged from 2% (for unhealthy snacking)
to 35% (for physical activity).

Discussion

Consistent with our expectations, Study 2 replicated the retrospective associations of
Study 1 in a prospective context. Specifically, a significant positive relationship was
found between free will belief measured at time 1 and health protective behaviors
measured at time 2 and a significant negative relationship was found between free will
belief measured at time 1 and health risk behaviors measured at time 2. Free will belief
remained a significant and, in most cases, strong predictor of all health behaviors when
controlling for belief in dualism and determinism. Indeed, effect sizes were large for
physical activity; medium for fruit and vegetable consumption, low-fat diet, alcohol
consumption, and smoking; and small for snacking (Cohen, 1992). The findings
therefore suggest that believing in free will is associated with important health
behaviors.

The two studies presented thus far established a relationship between belief in free
will and past (Study 1) and prospective (Study 2) health behavior. As was previously
mentioned, belief in free will relates to whether an individual has agentic control over at
least some of their behaviors (Baumeister, 2008). However, there are other conceptually
related constructs associated with human agency. We focus on three here: self-efficacy,
health locus of control (HLOC), and implicit person theory.

Self-efficacy refers to an individual’s belief in their capability to undertake certain
behaviors necessary to produce specific performance outcomes (Bandura, 1977).
HLOC is the extent to which an individual perceives health outcomes to be either a
consequence of internal or external sources (Wallston et al., 1978). Implicit theories are
the extent to which a person believes attributes are either fixed or malleable (Dweck
et al., 1995). We would expect a person with an internal locus of control, strong self-
efficacy, and implicit person theory to possess greater belief in free will. Despite these
associations, belief in free will should still independently predict behavior beyond these
associated constructs.
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Study 3

Purpose

The purpose of Study 3 was to examine belief in free will as a predictor of health
behavior while controlling for HLOC, self-efficacy, and implicit theories.

Method

Procedure. The study adopted the same design and procedure to that of Study 2. The
study was pre-registered on AsPredicted (Ref: 146,903).

Measures
Time 1. Demographics of age and gender were taken. Belief in free will, deter-

minism, and dualism were again assessed using the FWI (Nadelhoffer et al., 2014).
HLOC was measured using 18 items (Wallston et al., 1978), with six items measuring
internal HLOC (e.g., “If I get sick, it is my own behavior which determines how soon I
get well again”, α = .78), six items measuring chance HLOC (e.g., “Nomatter what I do,
if I am going to get sick, I will get sick”, α = .81), and six items measuring powerful
others HLOC (e.g., “Having regular contact with my physician is the best way for me to
avoid illness”, α = .82). All items used 6-point rating scales scored 1 (strongly disagree)
to 6 (strongly agree). General self-efficacy was measured using 10 items (e.g., “I can
always manage to solve difficult problems if I try hard enough”, α = .79) (Schwarzer &
Jerusalem, 1995). These items used 4-point rating scales scored 1 (not at all true) to 4
(exactly true). Finally, implicit person theory was measured using three items (e.g.,

Table 3. Study 2. Hierarchical Regression Analyses Predicting the Six Health Behaviors (N =
249).

Independent
Variable

Physical
Activity

Fruit and
Vegetable

Low-Fat
Diet

Alcohol
Consumption Smoking Unhealthy Snacking

Step 1
Determinism �.050 �.097 �.089 .043 .054 .112
Dualism .032 �.007 �.054 �.022 .075 .042
R2 .003 .010 .012 .002 .009 .015
R2adj �.005 .002 .004 �.006 .001 .007

Step 2
Determinism �.055 �.100 �.093 .045 .056 .113
Dualism .045 .002 �.044 �.030 .068 .039
Free will .592*** .413*** .457*** �.345*** �.321*** �.146*
R2 .353 .180 .221 .121 .113 .037
R2adj .345*** .170*** .211*** .110*** .102*** .025*
ΔR2 .350*** .170*** .209*** .119*** .103*** .021*

Note. *p < .05, ***p < .001.
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“The kind of person someone is, is something very basic about them and it can’t be
changed very much”, α = .82) (Dweck et al., 1995). These items were scored 1 (strongly
disagree) to 6 (strongly agree) using 6-point rating scales.

Time 2. To measure the six health behaviors, the six items used in studies 1 and
2 were again adopted.

Analyses. Correlations were computed between the FWI subscales, HLOC sub-
scales, general self-efficacy, implicit person theory, and the six health behaviors.
Following this, a series of hierarchical multiple regression analyses was undertaken
to understand the predictive utility of free will beliefs on the health behaviors when
controlling for HLOC, general self-efficacy, and implicit person theory. At step 1,
HLOC, general self-efficacy, and implicit person theory were the independent
variables, and the health behavior was the dependent variable. Belief in free will
was then entered at Step 2.

Results

A total of 287 participants completed T1 measures (186 males, 101 females; Mage =
21.84, SD = 2.69), with 262 participants providing responses at T2 (172 males,
90 females; Mage = 21.68, SD = 2.73). No differences were observed between
participants completing both assessments and participants completing T1 measures
only. The findings showed belief in free will exerted significant positive correlations
with internal HLOC (r = .311, p < .001) and general self-efficacy (r = .143, p < .05).
Thus, a person believing in free will is more likely to also possess greater internal
HLOC and general self-efficacy. There was no association between belief in free
will and implicit person theory. Like study 2, we found belief in free will positively
correlated with fruit and vegetable consumption (r = .435, p < .001), physical
activity (r = .528, p < .001), and low-fat diet (r = .428, p < .001), and negatively
correlated with alcohol consumption (r = �.317, p < .001), unhealthy snacking
(r = �.146, p < .05), and smoking (r = �.263, p < .001). Neither HLOC nor implicit
person theory correlated with the health behaviors (all ps > .05). However, general
self-efficacy did correlate with fruit and vegetable consumption (r = .199, p < .01),
physical activity (r = .281, p < .001), and low-fat diet (r = .141, p < .05), indicating
general self-efficacy beliefs are associated with positive health behaviors. All
correlations can be seen in Supplementary File 1.

The regression analyses showed that at Step 1, the models significantly predicted
physical activity, F (5, 256) = 5.823, p < .001, R2 = .102, and fruit and vegetable
consumption, F (5, 256) = 3.072, p = .010, R2 = .057. General self-efficacy was the only
significant predictor of these behaviors (physical activity: β = .264, p < .001; fruit and
vegetable consumption: β = .199, p = .001). The inclusion of belief in free will at Step
2 significantly increased the explained variance in all six behaviors, and the models
significantly predicted physical activity, F (6, 255) = 22.283, p < .001, R2 = .344, fruit
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and vegetable consumption, F (6, 255) = 13.085, p < .001, R2 = .235, low-fat diet, F (6,
255) = 12.092, p < .001, R2 = .222, alcohol consumption, F (6, 255) = 6.145, p < .001,
R2 = .126, and smoking, F (6, 255) = 15.848, p < .01, R2 = .079. Across all six
behaviors, belief in free will was the strongest predictor. Full results of regression
analyses are presented in Table 4.

Table 4. Study 3. Hierarchical Regression Analyses Predicting the Six Health Behaviors (N =
262).

Independent
Variable

Physical
Activity

Fruit and
Vegetable

Low-Fat
Diet

Alcohol
Consumption Smoking Unhealthy Snacking

Step 1
HLOC
internal

.089 �.015 �.038 .029 �.066 .012

HLOC
chance

.059 �.119 �.081 .063 .124* .043

HLOC
others

.081 �.041 .017 .045 .031 .074

General
self-
efficacy

.264*** .199** .140* �.052 �.040 �.095

Implicit
person
theory

�.051 �.056 �.056 .119 .032 .062

R2 .102*** .057* .039 .021 .023 .019
R2adj .085*** .038* .020 .002 .004 .000

Step 2
HLOC
internal

�.064 �.147* �.071 .130* .007 .055

HLOC
chance

.013 �.073 �.079 .028 .098 .028

HLOC
others

.076 �.045 .013 .048 .033 .075

General
self-
efficacy

.204*** .148** .088 �.013 �.011 �.078

Implicit
person
theory

�.009 �.020 �.020 .092 .012 .050

Free will .526*** .452*** .457*** �.347*** �.253*** �.148*
R2 .344*** .235*** .222*** .126*** .079** .038
R2adj .329*** .217*** .203*** .106*** .058** .015
ΔR2 .242*** .179*** .183*** .105*** .056*** .019*

Note. *p < .05, **p < .01, ***p < .001.
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Discussion

The study again found associations between belief in free will and health behaviors.
Specifically, belief in free will positively correlated with health protective behaviors
and negatively correlated with health risk behaviors. More importantly, when con-
trolling for HLOC, general self-efficacy, and implicit person theory, belief in free will
remained a significant predictor of the health behaviors, and effect sizes were similar to
those identified in studies 1 and 2. Moreover, belief in free will was with a better
predictor of the health behaviors than the remaining constructs. Thus, locus of control,
self-efficacy, and implicit theories do not account for the effects observed regarding free
will beliefs. Belief in free will therefore appears to be separate to these conceptually
associated constructs, and to predict health behaviors independent of such constructs.

Despite these findings, some of the conceptually associated constructs are rather
generic. It could be that the effects of belief in free will on health behavior would be
captured by more specific health-related cognitions. Study 4 advanced the findings of
studies 1-3 by examining whether the social cognitive determinants outlined in the TPB
are associated with and account for the effects of free will beliefs and health behavior.

Study 4

We previously outlined that the TPB has been shown to explain health behavior (e.g.,
Armitage & Conner, 2001; Cooke & French, 2008; McEachan et al., 2011; Steinmetz
et al., 2016). Moreover, in addition to the determinants outlined in the theory, the TPB
considers the role of background factors in influencing behavior. However, rather than
having a direct influence on behavior, theory determinants are theorized to mediate
these additional factors. We suggested that attitude, subjective norm, PBC, and in-
tention could mediate the relationship between free will beliefs and health behaviors,
with these effects differing depending on whether the behavior is either health pro-
tective or health risk. Individuals believing more strongly in free will could have more
positive attitudes and perceptions of control towards health protective behaviors and
more negative attitudes and perceptions of control towards health positive behaviors. It
has been shown that individuals possessing a greater belief in free will engender a
greater sense of personal responsibility (Carey & Paulhus, 2013; Clark et al., 2017;
Martin et al., 2017; Shariff et al., 2014). This sense of responsibility may shape attitudes
towards people’s beneficial and detrimental health behaviors. Moreover, Crescioni
et al. (2016) found a positive relationship between free will belief and self-efficacy, and
St Quinton et al. (2022) found belief in free will was positively associated with attitude
and control towards gambling behavior. Finally, research has shown that people be-
lieving more strongly in free will are more autonomous and less likely to conform
(Alquist et al., 2013). Thus, free will beliefs could also play a role in how others are
perceived in reference to health behaviors.
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Purpose

Advancing previous findings, the purpose of Study 4 was to understand the relationship
between free will beliefs and TPB constructs in relation to health behavior. Given that
physical activity and alcohol consumption demonstrated the strongest associations with
free will beliefs from the respective health protective and health risk behaviors, these
two behaviors were the focus of the study. It was that hypothesized greater belief in free
will would be positively associated with intention to engage in health protective
behaviors and negatively associated with intention to engage in health risk behaviors
(H1). Greater free will beliefs were expected to be positively associated with attitude
toward health protective behaviors and negatively associated with attitude toward
health risk behaviors (H2); to be positively associated with subjective norm for health
protective behaviors and negatively associated with subjective norm for health risk
behaviors (H3); and to be positively associated with PBC for both health protective and
health risk behaviors (H4). In accordance with the TPB, it was expected that attitude
(H5), subjective norm (H6), and PBC (H7) would positively predict intention to engage
in the health protective behaviors and negatively predict intention to engage in the
health risk behaviors. Attitude, subjective norm, and PBC were expected to mediate the
relationship between free will beliefs and intentions (H8-H10).

Method

Procedure. A cross-sectional design was used. A similar procedure was followed to that
of Study 1.

Measures. We again used subscales from the FWI (Nadelhoffer et al., 2014) to assess
belief in free will. Additionally, attitude toward the two health behaviors were assessed
using three items (e.g., “For me, participating in physical activity/alcohol consumption
would be”, Unenjoyable-Enjoyable, α = .87 for physical activity and .81 for alcohol
consumption); subjective norm was assessed using three items (e.g., “People who are
important to me think that I should/should not engage in physical activity/alcohol
consumption”, Should-Should not, α = .90 for physical activity and .84 for alcohol
consumption); PBC was assessed using four items (e.g., “Whether or not I engage in
physical activity/alcohol consumption is under my control”, False-True, α = .77 for
physical activity and .75 for alcohol consumption); and intention was assessed using
three items (e.g., “I plan to take part in physical activity/alcohol consumption”,
Strongly agree-Strongly disagree, α = .95 for physical activity and .91 for alcohol
consumption). These items were developed following the guidelines of Ajzen (2006)
and previous studies (e.g., Cooke et al., 2016; Cooke & French, 2011). All items
assessing social cognitive constructs adopted 7-point scales which varied in direction.

Analyses. To test the theorized direct and mediating relationships, Hayes’ PROCESS
macro (Hayes, 2017) was used. Specifically, parallel mediation (Model 4) was
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undertaken bootstrapped with 5000 resamples and bias-corrected 95% confidence
intervals.

Results

Data were collected on 364 participants (210 males, 154 females; Mage = 22.84,
SD = 3.36).

Physical activity. Results showed free will beliefs had a significant total effect on in-
tention (B = 0.400, SE = 0.039, p < .001) and significant direct effects on attitude (B =
0.482, SE = 0.040, p < .001), subjective norm (B = 0.225, SE = 0.044, p < .001), and
PBC (B = 0.529, SE = 0.039, p < .001). Attitude (B = 0.549, SE = 0.045, p < .001) and
PBC (B = 0.143, SE = 0.046, p < .01) significantly predicted intention but subjective
norm did not (B = �0.013, SE = 0.035, p > .05). This suggested the social cognitive
constructs were candidate mediators for the free will belief-intention
relationship. Mediation showed the indirect effects for attitude (B = 0.265, SE =
0.036, 95% CI = 0.198, 0.337) and PBC (B = 0.075, SE = 0.030, 95% CI = 0.018,
0.139) were significant. Free will beliefs did not predict intention when controlling for
attitude, subjective norm, and PBC (B = 0.062, SE = 0.039, 95% CI = �0.014, 0.139),
thus suggesting full mediation by attitude and PBC. These analyses are presented in
Table 5.

Alcohol consumption. Results showed free will beliefs had a significant total effect on
intention (B = �0.246, SE = 0.043, p < .001) and significant direct effects on attitude
(B =�0.271, SE = 0.044, p < .001), subjective norm (B =�0.107, SE = 0.039, p < .01),
and PBC (B = 0.424, SE = 0.043, p < .001). Attitude (B = 0.605, SE = 0.036, p < .001),
subjective norm (B = 0.215, SE = 0.040, p < .001), and PBC (B = �0.118, SE = 0.036,
p < .01) significantly predicted intention. This suggested the social cognitive constructs
were candidate mediators for the free will belief-intention relationship. Mediation
showed the indirect effects for attitude (B = �0.164, SE = 0.030, 95%
CI = �0.222, �0.108), subjective norm (B = 0.023, SE = 0.010, 95%
CI =�0.046,�0.004), and PBC (B =�0.050, SE = 0.015, 95% CI =�0.080,�0.021)
were significant. Free will beliefs did not predict intention when controlling for attitude,
subjective norm, and PBC (B = �0.008, SE = 0.034, 95% CI = �0.076, 0.059), thus
suggesting full mediation by these constructs. These analyses are presented in Table 6.

Discussion

Study 4 examined the relationship between free will beliefs and social cognitive
constructs in relation to two health behaviors. As we predicted and in accordance with
previous work (e.g., Cooke et al., 2016), intention to engage in alcohol consumption
was predicted by attitude, subjective norm, and PBC. With regards to physical activity,
attitude and PBC predicted intention, but subjective norm did not. Although only
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providing partial support for our hypotheses, these findings support previous studies
demonstrating the importance of attitude and PBC in physical activity (e.g., Hamilton
& White, 2008; Plotnikoff et al., 2013).

More pertinent to the study, and as predicted, results showed free will beliefs
significantly predicted attitude, subjective norm, PBC, and intention towards both
behaviors. Thus, believing in free will demonstrated significant associations with key
social cognitive constructs. In relation to physical activity, the positive relations suggest
those possessing a stronger belief in free will generally have more positive attitudes
toward exercise, more perceived social support, and greater perceived control over the
behavior. In relation to alcohol consumption, the negative relationship with attitude and
subjective norm suggests those possessing a stronger belief in free will generally have
less positive attitudes towards consuming alcohol and less perceived social approval
towards the behavior. The positive relationship with PBC suggests that the stronger the
belief in free will the stronger a person believes alcohol consumption is under their
control. Taken together, these findings indicate that when it comes to the key psy-
chological determinants underlying health behaviors, it is more beneficial to believe in
free will.

Table 5. Study 4. Standardized and Unstandardized Parameter Estimates Predicting Physical
Activity Intentions From Free Will Beliefs and Social Cognitive Constructs (N = 364).

Effect B SE

95% CI

Standardized βLB UB

Direct effects
FW → Att 0.482*** 0.040 .403 .562 0.531
FW → SN 0.225*** 0.044 .138 .312 0.259
FW → PBC 0.529*** 0.039 .451 .607 0.575
Att → Int 0.549*** 0.045 .460 .638 0.588
SN → Int �0.013 0.035 �.084 .056 �0.014
PBC → Int 0.143** 0.046 .051 .234 0.155
FW → Int 0.062 0.039 �.014 .139 0.073

Indirect effects
FW → Att → Int 0.265 0.036 .198 .337 0.312
FW → SN → Int �0.003 0.008 �.020 .012 �0.003
FW → PBC → Int 0.075 0.030 .018 .139 0.089

Total effecta

FW → Int 0.400*** 0.039 .323 .477 .471

Note. **p < .01, ***p < .001; aTotal effect comprising sums of all indirect effects throughmodel constructs plus
the direct effect; B = unstandardized parameter estimate; β = standardized parameter estimate; SE = standard
error; 95% CI = 95% confidence interval of unstandardized parameter estimate; LB = lower bound of 95% CI;
UB = upper bound of 95% CI; Att = attitude; FW = free will beliefs; Int = intention; PBC = perceived
behavioral control; SN = subjective norm.
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Mediation analysis found significant indirect effects for free will beliefs on intention
in both behaviors. Specifically, attitude and PBCmediated the relationship between free
will belief and intention to engage in physical activity; and attitude, subjective norm,
and PBC mediated the relationship between free will belief and intention to engage in
alcohol consumption. These findings suggest that, to the extent that intentions towards
the health behaviors are influenced by belief in free will, these influences occur via
changes to the social cognitive constructs outlined in the TBP. This supports TPB
assertions that free will beliefs operate as distal factors to more proximal theory de-
terminants (Ajzen, 1991).

General Discussion

Recent attention has been given to whether believing in free will has positive societal
outcomes. Our results indicate that free will beliefs are associated with both greater
health protective (e.g., physical activity) and reduced health risk (e.g., alcohol con-
sumption) behaviors. Specifically, we found that stronger free will beliefs were
positively associated with both past (Study 1) and prospective (Study 2 and 3) health

Table 6. Study 4. Standardized and Unstandardized Parameter Estimates Predicting Alcohol
Consumption Intentions From Free Will Beliefs and Social Cognitive Constructs (N = 364).

Effect B SE

95% CI

Standardized βLB UB

Direct effects
FW → Att �0.271*** 0.044 �0.359 �0.182 �0.302
FW → SN �0.107** 0.039 �0.184 �0.029 �0.140
FW → PBC 0.424*** 0.043 0.338 0.510 0.456
Att → Int 0.605*** 0.036 0.534 0.676 0.634
SN → Int 0.215*** 0.040 0.135 0.295 0.191
PBC → Int �0.118** 0.036 �0.189 �0.046 �0.128
FW → Int �0.008 0.034 �0.076 0.059 �0.010

Indirect effects
FW → Att → Int �0.164 0.030 �0.222 �0.108 �0.192
FW → SN → Int �0.023 0.010 �0.046 �0.004 �0.027
FW → PBC → Int �0.050 0.015 �0.080 �0.021 �0.058

Total effecta

FW → Int �0.246*** 0.043 �0.330 �0.161 �0.287

Note. **p < .01, ***p < .001; aTotal effect comprising sums of all indirect effects throughmodel constructs plus
the direct effect; B = unstandardized parameter estimate; β = standardized parameter estimate; SE = standard
error; 95% CI = 95% confidence interval of unstandardized parameter estimate; LB = lower bound of 95% CI;
UB = upper bound of 95% CI; Att = attitude; FW = free will beliefs; Int = intention; PBC = perceived
behavioral control; SN = subjective norm.
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promoting behaviors and negatively associated with both past (Study 1) and pro-
spective (Study 2 and 3) health risk behaviors. We showed belief in free will to be
distinct from conceptually related psychological constructs, and to predict health
behaviors independent of such constructs (Study 3). Finally, we found constructs from
the TPB fully mediated the relationship between free will belief and the intention to
engage in two health behaviors, physical activity and alcohol consumption (Study 4).
Taken together, the studies suggest that, as well as social behaviors such as cheating
(Vohs & Schooler, 2008), prejudice (Zhao et al., 2014), and aggressiveness (Baumeister
et al., 2009), free will beliefs are also associated with important health behaviors. Thus,
the present findings further support previous research demonstrating that belief in free
will is associated with health-related behaviors (e.g., St Quinton et al., 2022; Vonasch
et al., 2017).

It is interesting that the health protective behaviors had stronger associations with
belief in free will than did the health risk behaviors. It could be that believing in free will
motivates people to engage in behaviors that are positive more so than a lack of free will
demotivates people to overcome urges and impulses. Such an interpretation would be
consistent with past findings that have linked greater belief in free will to setting more
meaningful goals (Crescioni et al., 2016; Zhao et al., 2023), greater self-efficacy
(Crescioni et al., 2016), and greater perseverance for long-term goals (Li et al., 2018).
Nevertheless, we did find significant associations with the health risk behaviors, thus
suggesting free will also plays a role in these detrimental health behaviors. It is also
interesting that belief in free will was most strongly associated with physical activity.
Characteristics associated with a belief in free will, such as autonomy, choice, and
responsibility, have also been shown to be important in physical activity (Hagger et al.,
2005; How et al., 2013). Thus, it is unsurprising that there was a strong positive
relationship between physical activity and belief in free will.

The present findings suggest interventions that increase belief in free will could have
positive implications for health behaviors. Strengthening free will beliefs could lead to
greater participation in health protecting behaviors and less participation in health risk
behaviors. Conversely, attenuating free will beliefs could lead to less participation in
health protecting behaviors and greater participation in health risk behaviors. Although
some studies have observed a number of behavioral consequences from successful free
will belief manipulations (e.g., Alquist et al., 2013; Crescioni et al., 2016; Vohs &
Schooler, 2008; Zhao et al., 2014), it should be noted that one should be conservative in
their expectations about behavioral change from such manipulations. Indeed, a recent
meta-analysis on free will belief manipulation studies found successful manipulations
had only small effects on behavior (Genschow et al., 2023). Yet, this should come as no
surprise as large changes in beliefs often lead to small effects on behavior (Sniehotta
et al., 2014; Webb & Sheeran, 2006). Future research should therefore examine the
extent to which free will belief manipulations lead to changes in health behaviors.

When these manipulations are undertaken, researchers should also take measures of
constructs outlined in the TPB. Our results suggest specific determinants would
mediate successful manipulation attempts. For example, in relation to physical activity
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it would be expected that belief in free will would have indirect effects on behavior
through attitude and PBC. And in relation to alcohol consumption, we would expect
attitude, subjective norm, and PBC to mediate between beliefs in free will and the
behavior. Research confirming these associations would provide important information
about the underlying mechanisms through which free will beliefs exert their effects on
health behavior. Thus, belief in free will may not only influence participation in health
behaviors, but it may also broadly influence key social psychological determinants.

The present research provides preliminary evidence for the association between free
will beliefs and health behavior. However, these studies were not without limitations.
First, like the many correlational studies investigating belief in free will, no causal
conclusions can be made about the relationship between free will belief and health
behaviors. Free will beliefs may influence health behavior or health behavior may
influence free will beliefs; for example, people who generally engage in health pro-
tective behaviors may be inclined to view themselves as highly agentic and responsible
for their good health, whereas those who frequently engage in health risk behaviors
may be inclined to disavow agency as a means of excusing those behaviors. Research
should establish the causal role of free will beliefs on health behavior through ex-
perimental or longitudinal work. Second, the reliance on self-report could have led to
bias. We would encourage replications of our findings using more direct observations of
health behaviors, especially due to replication difficulties in this area (Crone & Levy,
2019; Nadelhoffer et al., 2020; Shariff & Vohs, 2014; St Quinton et al., 2023).
However, it is worth noting that the patterns across all four studies were consistent.
Third, the recruitment strategy likely meant the research was conducted on Western
samples. Research has shown belief in free will potentially has a cultural component
(e.g., Berni�unas et al., 2021; Feldman et al., 2018). It may therefore be useful for
research to examine the relationship between belief in free will and health behavior in
different cultural contexts. Finally, we investigated only a limited number of health
behaviors and used a single social cognitive theory to explain potential mechanisms.
Future research should therefore examine the role of free will beliefs in a broader range
of health behaviors, whilst also considering additional theories and potential ex-
planatory pathways (St Quinton & Crescioni, 2022).

Conclusion

Belief in free will has demonstrated a role in many social behaviors. The present
research suggests that regardless of whether free will actually exists, believing it does
motivates people to engage in healthier behaviors. Moreover, the relationship between
belief in free will and health behavior appear to be associated with key social cognitive
constructs. Although future research is needed to causally validate these relations, it
appears that in terms of health behaviors, it is more beneficial for people to believe in
free will than to not hold these views.
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