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ABSTRACT
Objective: We investigated the relationship between personal relative deprivation (PRD)—resentment from the belief that one 
is worse off than people who are similar to oneself—and locus of control.
Background: Research has yet to comprehensively investigate whether PRD is associated with a tendency to favor external (vs. 
internal) explanations for self-  and other- relevant outcomes.
Method: Eight studies (Ntotal = 6729) employed cross- sectional, experimental, and (micro)longitudinal designs and used estab-
lished trait and state measures of PRD and loci of control.
Results: Participants higher in PRD adopted more external (vs. internal) explanations for others' outcomes while controlling 
for socio- demographics (e.g., socioeconomic status; Studies 1–4). This relationship was mediated by a lowered sense of personal 
control (Study 1) and evident in a cross- national sample of participants in Asia (Study 2). PRD is more robustly associated with 
external than internal explanations for self and other- relevant outcomes (Studies 5–8), and within- person changes in PRD are 
positively associated with within- person changes in external explanations (month- to- month and day- to- day; Studies 7–8).
Conclusions: PRD is positively associated with external locus of control independent of socioeconomic status, within and be-
tween people, and across cultures. This research highlights the implications of PRD for people's construal of the causal forces 
that govern their lives.

1   |   Introduction

People differ in their tendency to favor internal versus external 
explanations for self-  and other- relevant outcomes. The extent 
to which people favor internal or external explanations is often 
referred to as locus of control (Rotter 1966). Individuals with an 
external locus of control believe that external factors—such as 
luck, fate, other people, or situational circumstances—govern 
the events and outcomes in people's lives. In contrast, individu-
als with an internal locus of control believe that events and out-
comes are contingent on one's own abilities, efforts, or choices. 
According to Rotter's social learning theory  (1954, 1966),  

an individual's locus of control is acquired, reinforced, and 
strengthened through their experiences of the contingencies or 
independence between what they do and what happens to them, 
with a more external locus of control developing among individ-
uals who perceive their own outcomes as resulting from exter-
nal forces beyond their personal control.

Thousands of studies have examined the correlates of locus 
of control beliefs, such as mental well- being (e.g., Presson and 
Benassi 1996), physical health (Cheng, Cheung, and Lo 2016), ac-
ademic achievement (Findley and Cooper 1983), and motivation 
in the workplace (e.g., Wang, Bowling, and Eschleman  2010). 
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This body of research has revealed that, in general, people 
with a stronger internal locus of control tend to be happier and 
healthier than their more externally- oriented counterparts (for 
reviews, see, e.g., Galvin et al. 2018; Lefcourt 1982; Nowicki and 
Duke 2016). Consequently, it is important to understand the fac-
tors that are associated with people adopting a more external 
locus of control. The present paper seeks a new perspective on 
this question by examining whether and how locus of control 
is associated with personal relative deprivation (PRD)—that is, 
dissatisfaction stemming from the belief that one is worse off 
than people who are similar to oneself.

1.1   |   Antecedents of Individual Differences in 
Locus of Control

Although the consequences of locus of control beliefs continue to 
garner considerable research attention, less research has exam-
ined the potential antecedents of individual differences in locus 
of control. Most relevant to the current investigation, research has 
revealed that socioeconomic status (SES) is an important predic-
tor of the development of a person's belief in internal versus ex-
ternal locus of control. Adults lower in SES (e.g., Kraus, Piff, and 
Keltner 2009; Powell and Vega 1972) and children and adolescents 
raised in families experiencing socioeconomic challenges (e.g., 
Battle and Rotter 1963; Culpin et al. 2015) tend to have a more 
external locus of control. Mirowsky and Ross (1990; see also Ross 
and Mirowsky 1989; Kraus et  al.  2012) asserted that people of 
different SES backgrounds experience different material and so-
cial conditions that vary in conduciveness to the development of 
a sense of personal control. People higher in SES are socialized 
in environments characterized by abundant financial resources, 
more personal freedoms, more social opportunities, fewer daily 
stressors, and greater job autonomy. These experiences enable 
people higher in SES to link their positive outcomes more readily 
to their own efforts, choices, and abilities, hence fostering a belief 
that outcomes are contingent on one's own choices and actions.

Conversely, people lower in SES may adopt an external locus of 
control from repeated experiences of weak contingencies between 
their actions and rewards or punishments, due to inadequate finan-
cial resources, lack of social opportunities, heightened social and 
environmental stressors (e.g., crime, unemployment, and pollu-
tion), and occupying jobs with limited autonomy. As Rotter (1966, 
3) noted, repeatedly feeling like a “small cog in a big machine and 
at the mercy of forces too strong or too vague to control” is likely 
to foster an external locus of control. Consistent with this anal-
ysis, Kraus, Piff, and Keltner  (2009) found that people lower in 
SES tended to adopt more external explanations for others' good 
and bad outcomes (e.g., getting into medical school, having low 
income), and this relationship was mediated by a reduced sense of 
personal control. These findings suggest that the belief that others' 
successes or failures are caused by external factors represents a 
reduction in the sense of personal control, engendered by experi-
ences associated with having lower SES.

1.2   |   Personal Relative Deprivation

Without disputing the importance of SES to the development 
of one's locus of control, in the current research we explored 

another potential social rank- based correlate of locus of con-
trol beliefs: PRD. PRD refers to the sense of unfairness and feel-
ing of resentment that arise when an individual believes that 
they are deprived of a desired outcome relative to their peers 
(Crosby 1976; Smith et al. 2012; Smith, Pettigrew, and Huo 2020). 
Specifically, according to an influential model proposed by 
Smith et al. (2012), the experience of PRD stems from a process 
whereby a person makes an unfavorable social comparison with 
a given target (e.g., a co- worker) on a given outcome (e.g., sal-
ary), believes themselves to be unfairly disadvantaged, and con-
sequently feels dissatisfied and resentful. Correspondingly, Kim, 
Callan et al. (2018) found that when people made upward social 
comparisons of affluence with self- chosen targets possessing the 
same background characteristics (e.g., educational qualifica-
tions), they experienced elevated dissatisfaction and resentment, 
and this effect was mediated by perceived unfairness.

PRD is related to, but distinct from, SES (e.g., income, education, 
and occupational prestige)—a person can be objectively or subjec-
tively high in SES but still feel dissatisfied with how their mate-
rial circumstances compare with those of their peers (cf. Stouffer 
et al. 1949). For example, a highly educated and highly paid mar-
keting manager may resent the corner office of an equally quali-
fied and productive colleague. Conversely, a lowly paid retail clerk 
may feel perfectly sanguine about their material circumstances 
when they think about what they have compared with their unem-
ployed classmates from school. Correspondingly, Callan, Kim, and 
Matthews  (2015a) found that unfavorable social comparisons of 
affluence predicted participants' feelings of resentment regardless 
of their objective SES or subjective SES (i.e., self- perceived rank 
within the national population). Thus, people's sense of fairness 
and satisfaction with their “lot in life” are shaped at least as much 
by local, specific, interpersonal comparisons of affluence as they 
are by objective or subjective SES (Crosby 1976; Smith et al. 2012; 
Manstead, Easterbrook, and Kuppens 2020; Zell and Alicke 2010).

Importantly, PRD in turn predicts a range of economic, social, 
and well- being outcomes over and above the influences of ob-
jective and/or subjective SES indicators (for reviews, see Smith 
et al. 2012; Smith, Pettigrew, and Huo 2020). These outcomes in-
clude, among others, reduced prosociality (Gheorghiu, Callan, and 
Skylark 2021), lower physical and psychological well- being (Callan, 
Kim, and Matthews 2015a), increased aggression (Greitemeyer and 
Sagioglou 2019), and increased materialism (Kim et al. 2017). For 
example, Callan et al. (2017) found that, controlling for objective 
and subjective SES indicators, participants higher in PRD were less 
willing to act for the benefit of others. Likewise, Callan, Kim, and 
Matthews (2015a) found that PRD was a more dominant predictor 
of psychological and physical well- being than subjective SES, an-
nual household income, and educational attainment. Furthermore, 
the associations between PRD and its putative outcomes do not 
vary meaningfully by different levels of SES indicators—that is, un-
favorable social comparisons of affluence with one's peers tend to 
affect people higher in SES as much as they do for people lower in 
SES (e.g., Callan, Kim, and Matthews 2015a; Kim et al. 2017).

1.3   |   PRD and Locus of Control

The foregoing analysis suggests that PRD is distinct from ob-
jective and subjective SES and often predicts outcomes over 
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and above these variables. In her seminal review of the rel-
ative deprivation literature, Crosby  (1976) hypothesized that 
locus of control serves as a key mediator in the link between 
PRD and its putative outcomes (e.g., aggression and stress 
symptoms), but surprisingly little research since Crosby's re-
view has investigated whether PRD is associated with locus of 
control beliefs. Crosby's analysis and later research indicate 
that local, specific social comparisons with salient similar 
others tend to have a greater influence on self- perception and 
self- evaluation than objective criteria or comparisons with 
aggregates and larger samples (e.g., Gerber, Wheeler, and 
Suls 2018; Zell and Alicke 2010). Informed by this theory and 
evidence, we posit that an individual's locus of control may 
not just be a product of their objective SES but also a product 
of the social comparison processes that are involved in the ex-
perience of PRD.

One reason to surmise a relationship between PRD and greater 
externality is that, much like having lower SES, being de-
prived relative to one's peers is aversive (e.g., Beshai et al. 2017; 
Callan et al. 2015; Tougas et al. 2005; Walker and Mann 1987). 
Repeatedly experiencing adverse events has been found to pro-
mote the adoption of an external locus of control (for reviews, see 
Carton and Nowicki 1996; Nowicki 1978; Nowicki et al. 2018). 
Thus, an external locus of control would be expected to develop 
in those individuals with a greater tendency to experience PRD, 
such as among individuals with a tendency to make frequent so-
cial comparisons (Callan et al. 2015; Kim et al. 2017, 2018) and/
or who find themselves in social environments that constantly 
impose unfavorable social comparisons of affluence (e.g., the 
workplace, one's local neighborhood).

In addition, the nature of the underlying comparison and judg-
ment processes involved in the experience of PRD may foster 
an external locus of control. By definition, PRD requires social 
comparison. Since comparing oneself with similar others pro-
vides the most diagnostic and relevant information for self- 
evaluation (Festinger 1954; Wood 1989), people tend to compare 
themselves with others who are similar in terms of the back-
ground abilities, characteristics, and attributes (e.g., skill, mo-
tivation, and educational qualifications) that influence a given 
outcome (e.g., one's salary). Correspondingly, Kim, Callan et al. 
(2018) found that when asked to recall spontaneously a target 
person who they usually compare themselves with in terms of 
their material and financial circumstances, a large majority of 
participants (79%) identified someone whom they perceived to 
be more similar than dissimilar in terms of their background 
characteristics (e.g., personality, age, and personal interests).

This tendency to focus on similar others in the comparison pro-
cess inherently limits the range of internal explanations avail-
able to the comparer when trying to make sense of perceived 
disadvantages when they arise (cf. Wedell and Parducci 2000). 
Put differently, differences between the self and target in, for 
example, abilities, skills, qualifications, or motivation—that is, 
internal factors—that might otherwise help the comparer ex-
plain their relative disadvantage (e.g., “she got promoted over 
me because she works harder and is better qualified”) are lim-
ited by the tendency for more similar than dissimilar targets 
to be included in one's comparison set in the first place. With 
the availability of internal attributions relatively constrained by 

the comparison process, the comparer is left with entertaining 
causes for their relative disadvantage that are external to the self, 
such as luck, fate, or powerful others (e.g., “she got promoted 
over me because her uncle is pals with the manager”). This rea-
soning is consistent with Rotter's  (1954, 1966) social learning 
theory, which posits that personal experiences reinforce one's 
beliefs about the level of control they do or do not have over their 
outcomes, leading to expectancies that outcomes are governed 
by personal choices and attributes or external factors. Here, 
when individuals see others achieving more favorable outcomes 
despite similar background characteristics, they might attribute 
these differences to external factors, thus fostering an external 
locus of control.

As an example of this process, imagine two co- workers—say, 
our two marketing managers above—who have similar back-
ground qualifications and job performance but different job 
perks (corner office with a view or not). The individual who 
feels relatively deprived—despite not being socioeconomically 
deprived—might attribute this disparity in job perks to exter-
nal factors like favoritism, because internal explanations (e.g., 
effort, skill, and performance) might seem inadequate due to 
their perceived background similarities. This might reinforce 
the deprived individual's belief that external forces govern ca-
reer outcomes, fostering an external locus of control over time.

It is important to highlight that this process is different from 
how SES is believed to contribute to locus of control beliefs. SES 
is associated with internal or external locus of control orienta-
tions because people from different social class backgrounds 
experience different material, structural, and social conditions 
that enhance or limit their capacity to affect the contingencies 
between what they do and what happens to them (e.g., Kraus 
et  al.  2012). The novel theoretical perspective we offer here is 
that the potential link between PRD and locus of control is not 
a property of one's objective or subjective social- structural posi-
tion per SE but rather a property of the cognitive appraisals in-
volved in comparing oneself to similar others experiencing more 
favorable outcomes.

1.4   |   Overview of Current Research

Across eight studies, we tested the general hypothesis that, like 
having low socioeconomic status, higher PRD is associated with 
a stronger external locus of control (and, equivalently, with a less 
internal locus of control). Rotter's  (1966) theory suggests that 
people generalize their personal experiences of control (or lack 
thereof) to broader contexts, leading them to believe that others 
in general have similar levels of control (Johnson et al. 2015; cf. 
the consensus effect, which involves the tendency for people to 
overestimate how much others share their beliefs, values, and 
behaviors; see Marks and Miller 1987; Mullen et al. 1985; Ross, 
Greene, and House 1977). Indeed, people's beliefs about whether 
they can personally control their environment tend to align with 
their beliefs about others' control capabilities (e.g., Kraus, Piff, 
and Keltner 2009; Gore, Griffin, and McNierney 2016). For ex-
ample, as noted above, Kraus et al. found that the tendency for 
people lower in subjective socioeconomic status (SSS) to adopt 
more external explanations for various social outcomes (e.g., 
publishing a book and having low income) was mediated by 
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corresponding personal control beliefs (e.g., “Other people deter-
mine most of what I can and cannot do”). We therefore expected 
that higher PRD would be associated with a stronger external 
locus of control for both self and other- relevant outcomes. We 
adopted a variety of measures that gauge people's tendency to 
favor external (vs. internal) explanations for self-  and other- 
relevant outcomes, including explanations for others' good and 
bad outcomes in general (Studies 1 to 5), explanations for the 
outcomes of self- selected peers (Study 6), and explanations for 
self- relevant outcomes and circumstances (Studies 1, 7, and 8).

Study 1 investigated whether people higher in PRD tend to 
adopt more external (vs. internal) explanations for broad posi-
tive and negative social outcomes, and whether this relationship 
is accounted for by a lowered sense of personal control (cf. John, 
Boileau, and Bless 2024; Kraus, Piff, and Keltner 2009). Study 
2 aimed to cross- culturally replicate the link between PRD and 
external (vs. internal) explanations in a large sample of partic-
ipants from 18 regions across Asia. Studies 3 and 4 tested the 
generalizability of our findings to different domain- general and 
domain- specific operationalizations of loci of control. Study 5 
aimed to clarify the relative importance of external (vs. internal) 
explanations in the association between PRD and loci of control 
by treating internal and external loci of control beliefs as cor-
related but distinct constructs rather than falling along a single, 
bipolar internal- to- external continuum (cf. Gatz and Good 1978; 
Gore, Griffin, and McNierney 2016). Importantly, across Studies 
1 to 5 we measured control variables that theoretically might 
confound the relationship between PRD and locus of control, 
including indicators of subjective and objective SES, political 
orientation, age, and gender. We thus examined whether indi-
vidual differences in PRD correlate with internal versus exter-
nal explanations, and whether PRD predicts loci of control after 
controlling for other variables that have been found to associ-
ate with PRD (e.g., PRD is negatively associated with subjective 
SES; Callan et al. 2015, 2017) and one's locus of control (e.g., peo-
ple who are politically liberal tend to have a stronger external 
locus of control; e.g., Kraus, Piff, and Keltner 2009).

In Studies 6 to 8, we shift our focus to testing the causal rela-
tionships among PRD and internal versus external explanations. 
In Study 6, we experimentally induced unfavorable versus fa-
vorable social comparisons of affluence with similar others and 
gauged participants' external and internal explanations for their 
comparison targets' financial standing. Studies 7 and 8 inves-
tigated longitudinally (month- to- month and day- to- day, respec-
tively) the reciprocal within- person associations among PRD 
and external versus internal personal control beliefs. Taken to-
gether, the key contribution of the present studies lies in further-
ing our understanding of how perceived relative disadvantage is 
associated with, and potentially affects, the tendency to favor ex-
ternal explanations for self-  and other- relevant outcomes across 
a broad range of circumstances.

1.5   |   Transparency and Openness

All data, materials, and analysis syntax are available at https:// 
osf. io/ hfd5e/ ? view_ only= cae7c 5adf7 624a5 39799 e5d89 58bf84d. 
The sampling and analysis plans for Studies 3 to 8 were preregis-
tered; links to the preregistration documents are provided within 

the individual study descriptions. Analyses were performed 
using R (version 4.3.1; R Core Team  2023). The individual R 
packages used for analyses are referenced throughout the paper 
where relevant. This work was approved by the University of 
Bath's Psychology Research Ethics Committee (approval 19- 219).

2   |   Study 1

In Study 1, we examined whether (a) PRD is associated with ex-
ternal explanations for others' good and bad outcomes (e.g., get-
ting into medical school and having low income) controlling for 
indicators of objective and subjective SES, political orientation, 
and socio- demographics (i.e., age and gender), and (b) the rela-
tionship between PRD and external explanations is accounted 
for by a lowered sense of personal control (cf. Kraus, Piff, and 
Keltner 2009).

2.1   |   Method

2.1.1   |   Participants

Participants were recruited via Amazon's Mechanical Turk 
(MTurk). We requested 500 participants from the United States. 
We discarded without analysis responses from participants who 
did not answer all questions, who indicated an age less than 18 
or greater than 100, or whose IP address occurred earlier in the 
data set (in the case of overlapping timestamps, both were ex-
cluded). We excluded 27 participants who failed the attention 
check, 1 participant who indicated a household size of 0, and 
1 participant who provided their age as the number of adults 
within the household. We had N = 464 after applying these cri-
teria (Mage = 35.76, SDage = 11.75; 45% women). This sample size 
gave 80% and 90% power to detect associations between PRD 
and external explanations of rs = 0.129 and 0.149, respectively 
(two- tailed, α = 0.05).

2.1.2   |   Procedure and Measures

Participants completed the following two measures in random 
order, with one measure per page:

2.1.2.1   |   Personal Relative Deprivation Scale. Partici-
pants completed Callan, Shead, and Olson's (2011) 5- item Per-
sonal Relative Deprivation Scale (PRDS; e.g., “I feel deprived 
when I think about what I have compared to what other people 
like me have”; “I feel privileged compared to other people like 
me”; two items were reverse scored). The measure was designed 
to gauge people's general beliefs and feelings associated with 
comparing their outcomes to the outcomes of their self- selected 
peers. The PRDS has demonstrated good internal and temporal 
consistency (e.g., Callan, Kim, and Matthews 2015a) and conver-
gent and discriminant validity (e.g., correlates with a tendency to 
make social comparisons of abilities but not of opinions; Callan, 
Kim, and Matthews 2015b). Participants responded to the items 
using a 6- point scale (1 = strongly disagree, 6 = strongly agree). 
The average response was used as the index of PRD, with higher 
values indicating higher PRD (α = 0.87, ωh* = 0.64; here and at 
other points, we use an asterisk to indicate that the estimate 
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of ωh is problematic because the software produced warnings 
during the calculation—perhaps because the small number 
of items in the scale makes the factor- analytic calculations diffi-
cult. We therefore report the values for information but suggest 
that any values flagged with an asterisk be treated with caution).

2.1.2.2   |   Subjective Socioeconomic Status. Participants 
completed MacArthur's Scale of SSS (Adler et  al.  2000). They 
were presented with an image of a 10- rung ladder representing 
“where people stand in the United States,” with the top rung 
representing people who have the most money, highest educa-
tion, and best jobs in the United States. Each participant clicked 
on the rung to indicate where they thought they stood relative to 
other people in the United States. Responses were coded 1–10, 
with higher scores indicating higher SSS.

Next, participants completed the following three measures in 
order, each on their own page:

2.1.2.3   |   Sense of Personal Control. Participants completed  
Lachman and Weaver's  (1998) 12- item Sense of Control Scale. 
They rated how much they agreed with each item on a 7- point 
scale (1 = strongly disagree; 7 = strongly agree). The scale measures 
the degree to which people believe they can control their outcomes 
(e.g., “Whether or not I am able to get what I want is in my own 
hands” and “What happens in my life is often beyond my con-
trol”). After reverse scoring relevant items, the average response 
was used as the index of a sense of personal control, with higher 
values indicating higher perceived personal control (α = 0.94, 
ωh = 0.85).

2.1.2.4   |   Explanations for Others' Positive and Negative 
Outcomes. Following Kraus, Piff, and Keltner  (2009), we 
asked participants to provide ratings of internal versus external 
explanations for a series of positive and negative outcomes across 
a range of domains. The items were as following: getting into 
medical school, having low income, receiving proper healthcare, 
contracting the HIV virus, failing a class at school, being obese, 
being laid- off at work, and publishing a book. Participants were 
asked to consider whether people experiencing these outcomes 
are “responsible for their own outcomes, or are the events caused 
by external forces outside of individual control?” and rated each 
of the eight outcomes on a 7- point scale (1 = individual primarily 
responsible, 7 = outside forces primarily responsible). The average 
response was used as the index of one's orientation toward exter-
nal explanations for social outcomes, with higher values indicat-
ing more externality (α = 0.76, ωh = 0.53).

2.1.2.5   |   Political Orientation. Participants rated their 
political orientation using a single item measure (“In terms 
of your political orientation, where would you place YOURSELF 
on this scale?”; 1 = Very liberal, 6 = Very conservative).

2.1.2.6   |   Socio- Demographics. As indicators of objec-
tive socioeconomic status, participants reported their annual 
household income, “What is your annual household income 
(before taxes)?”, with 16 response options (less than $10,000, 
$10,001 to $20,000, and up to greater than $150,000), num-
ber of adults and children living in the household, educa-
tion level (did not finish high school, high school graduation, 
college graduation, postgraduate degree), gender, and age in 

years. For each study, the annual household income mea-
sure was re- coded to a scale using category mid- points, with 
the value for the unbounded top category being Parker and Fen-
wick's  (1983) median- based Pareto- curve estimator (see Mat-
thews, Gheorghiu, and Callan 2016). Annual household income 
was then divided by household size (Nadults + 0.5*Nchildren; cf. 
Skylark and Baron- Cohen 2017) for analysis.

2.2   |   Results

Descriptive statistics and the correlations among the focal mea-
sures and covariates are shown in Table S1 in the Supporting 
Information (hereafter tables and figures designated with the 
prefix S refer to those in the Supporting Information). As robust-
ness checks, across Studies 1 to 5 we also computed Kendall's 
correlation matrix (for Studies 3 to 5, this robustness check was 
preregistered; the CIs were computed using the DescTools pack-
age version 0.99.42, Signorell et al. 2021). The pattern of results 
was very similar to the Pearson's correlations (see Tables  S1 
and S2).

To determine whether PRD predicts internal versus external 
explanations for others' outcomes controlling for the other vari-
ables, we regressed external explanations on PRD, SSS, house-
hold size- adjusted income, education, political orientation, age, 
and gender (coded: women = 0.5, men = −0.5). For ease of in-
terpretation, across studies all variables except for gender were 
standardized prior to analysis. However, the raw, unstandard-
ized regression estimates are shown in Table S3. Table 1 shows 
that higher PRD and being more politically liberal were uniquely 
associated with externality; the 95% confidence interval for each 
of the remaining predictors included zero.

We ran additional regression analyses to probe whether the re-
sults of our initial analysis were sensitive to different analytic 
decisions (cf. Skylark et al. 2020; these additional analyses were 
preregistered for Studies 3–5). Specifically, we re- ran the regres-
sion using the robust regression function lmrob from the robust-
base package version 0.93- 6 (with setting = “KS2014”; Maechler 
et al. 2021) and then repeated both the OLS and robust regres-
sion analyses using (a) log- transformed income (in place of raw 
income; the logarithm was to base 10), and (b) coding education 
as a factor with weighted effect coding using the wec package 
0.4- 1 (Grotenhuis et al. 2017). The pattern of results for these al-
ternative regression analyses was largely similar to those shown 
in Table 1 (the full results are reported in the Table S4, which 
was made using sjPlot version 2.8.9; Lüdecke 2021). Noteworthy 
differences are that modeling log- transformed income and/or 
using robust regression yielded 95% CIs that just excluded zero 
for income and education.

2.2.1   |   Mediation Analysis

Following Kraus, Piff, and Keltner's  (2009) research on sub-
jective and objective social class and external explanations, 
we tested whether a reduced sense of personal control might 
account for the positive association between PRD and external 
explanations. Regressing sense of control on PRD, SSS, size- 
adjusted household income, education, political orientation, 
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age, and gender revealed a negative association between PRD 
and sense of personal control (a- path), B = −0.64, SE = 0.04, 
95% CI [−0.73, −0.55] (estimates for the remaining predictors 
are shown in Table S5). Regressing external explanations on a 
sense of personal control, PRD, SSS, household size- adjusted 
income, education, political orientation, age, and gender re-
vealed a negative association between a personal sense of con-
trol and external explanations (b- path), B = −0.38, SE = 0.04, 
95% CI [−0.45, −0.31]. We tested the indirect association 
between PRD and external explanations through a sense of 
personal control while controlling for the other predictors 
using the quasi- Bayesian Monte Carlo method (5000 simu-
lations) with the “mediation” package (version 4.5.0; Tingley 
et al. 2014). A sense of personal control mediated the relation-
ship between PRD and external explanations (indirect associ-
ation = 0.24, 95% Monte Carlo CI: 0.19, 0.30; p < 0.001). These 
results are consistent with the idea that the link between PRD 
and the belief that others' good and bad outcomes are caused 
more by external than internal factors is due to a reduced 
sense of personal control. That said, the direction of effect 
cannot be determined by our correlational design, nor can we 
rule out the influence of unmeasured confounding (see, e.g., 
Bullock, Green, and Ha 2010; Rohrer et al. 2022). Given these 
limitations, we focused on testing the relationship between 
PRD and either external versus internal explanations for self-  
or other- relevant outcomes across our remaining studies.

3   |   Study 2

In Study 2, we tested the generalizability of the association 
between PRD and external explanations in a more cultur-
ally diverse sample of participants in 18 regions across Asia. 
Beyond the basic importance of seeking to establish more 
generalizable knowledge claims (e.g., Rad, Martingano, and 
Ginges 2018), investigating whether the relationship between 
PRD and locus of control we observed in Study 1 generalizes 
to other cultural contexts contributes to theory and research 
on potential cultural differences—or similarities—in the con-
sequences of PRD.

Smith et al.  (2018) found that the relationship between PRD 
and person- level outcomes (e.g., life satisfaction) was stron-
ger in more individualistic countries. They speculated that 
PRD predicts outcomes more strongly among people of more 
individualistic (vs. collectivistic) cultures because (a) their 
self- worth tends to be more strongly tied to individual agentic 
(vs. communal) goal pursuits and (b) they react to compara-
tive disadvantages more strongly. This suggests the possibility 
that the relationship between PRD and locus of control may 
be relatively muted in samples of participants from more col-
lectivistic cultures.

That said, recent research has revealed similar associations 
between PRD and its putative antecedents and consequences 
among participants across Eastern and Western cultures. For 
example, Kim, Kim, et  al.  (2018) found that individual dif-
ferences in the tendency to make social comparisons of abil-
ities (Gibbons and Buunk  1999)—an important precursor to 
PRD—were just as strongly associated with individual dif-
ferences in PRD in two Korean samples as in prior samples 

from the United States and United Kingdom (Callan, Kim, 
and Matthews  2015b; Kim, Callan, et  al.  2018). Likewise, 
PRD has been found to be associated with various outcomes 
(e.g., worse self- rated health) to a similar extent across sam-
ples from Eastern and Western cultures (e.g., Kim, Kim, 
et al. 2018). Kim, Kim, et al. (2018) noted that although people 
accustomed to more collectivistic cultures tend to place less 
importance on personal agency and self- reliance, they might 
nonetheless experience PRD and the consequences thereof be-
cause they tend to make social comparisons more often (e.g., 
Guimond et al. 2007; White and Lehman 2005), with frequent 
social comparisons being important in more collectivistic, in-
terdependent cultures to maintain group harmony, conform 
to group norms, and establish one's social standing within 
shared social networks (Sasaki, Ko, and Kim 2014). This work 
therefore suggests the possibility of observing a relationship 
between PRD and external explanations even among par-
ticipants accustomed to more collectivistic cultures. Study 2 
probed these possibilities.

3.1   |   Method

3.1.1   |   Participants

The sample consisted of students in a variety of universities 
across 18 regions in Asia (mainland China, Hong Kong S. A. 
R., India, Japan, Macau S. A. R., South Korea, and Taiwan). 
From an initial N = 4453, we excluded responses from partici-
pants who had not been living in their corresponding regions 
since birth (N = 557) and those who did not answer all questions 
(N = 45). We had N = 3851 after applying these exclusion crite-
ria (Mage = 21.11, SDage = 3.83; 56% women). Table S6 shows the 
sample characteristics. Following local conventions, some par-
ticipants were given course credit for their participation. This 
sample size gave 80% and 90% power to detect associations be-
tween PRD and external explanations of rs = 0.045 and 0.052, 
respectively (two- tailed, α = 0.05).

3.1.2   |   Procedure and Measures

Depending on local circumstances, participants completed the 
study either in class through pen- and- paper (3 regions) or online 
through a participant pool system (15 regions). Except for the 
surveys used in India and Hong Kong, all measures were trans-
lated from English to the target languages (see Table S6) which 
were then independently back- translated.

Participants completed our focal measures within a larger sur-
vey on “worldviews and well- being.” Specifically, participants 
completed the measure of SSS; they were informed the ladder 
represented where people stand in terms of money, education, 
and jobs “in your society.” Responses were coded 1–10, with 
higher scores indicating higher SSS. Participants then com-
pleted Kim, Kim, et al.'s (2018) 3- item version of Callan, Shead, 
and Olson's  (2011) PRDS (α = 0.82, ωh* = 0.02). Participants 
responded to the items using a 6- point scale (1 = strongly dis-
agree, 6 = strongly agree). Next, participants completed a mod-
ified version of the Kraus, Piff, and Keltner (2009) contextual 
explanations scale used in Study 1. The items were as follows: 
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getting into university, having low income, receiving proper 
healthcare, contracting an illness, being wealthy, being over-
weight, being unemployed, and getting divorced. Participants 
rated each of the eight outcomes on a 7- point scale (1 =  
individual primarily responsible, 7 = outside forces primarily 
responsible). The average response was used as the index of 
one's orientation toward external explanations for social out-
comes, with higher values indicating more external explana-
tions (α = 0.73, ωh = 0.57). Finally, participants completed the 
same measure of political orientation used in Study (1 = Very 
liberal, 6 = Very conservative). We did not include measures of 
household income or educational attainment in Study 2.

3.2   |   Results

Table S7 and Figures S1 and S2 show the correlations among 
the focal measures and covariates across the entire sample 
and the correlations between each predictor and external ex-
planations by region, respectively. Conceptually replicating 
Study 1, PRD was positively associated with external expla-
nations, and this association was consistently positive across 
regions (Figure S1).

We fit a multilevel model using the lme4 package (version 1.1- 27, 
Bates et al. 2015) to test whether PRD predicts external expla-
nations over and above the other predictors whilst accounting 
for nesting within data collection regions. The model included 
fixed effects for PRD, SSS, political orientation, age, and gen-
der (coded: women = 0.5, men = −0.5, 0 = nonbinary/other), and 
random intercepts for site of data collection and random slopes 
by site for the associations with PRD, SSS, political orienta-
tion, age, and gender. Note that coding gender as a factor with 
weighted effect coding using the wec package 0.4- 1 (Grotenhuis 
et al. 2017) yielded virtually identical estimates for the partial 
associations between PRD and loci of control across studies.

Random effects were allowed to correlate (i.e., the model 
was “maximal”; Barr et al. 2013). We used Satterthwaite ap-
proximations to calculate p values and confidence intervals. 
As shown in Table 1, PRD was the only significant predictor 
of external explanations. As a robustness check, we refit the 
model without correlated random effects because the software 
flagged the fitted model as being singular. The fixed effect es-
timates from this simpler model were very similar to those 
from the “maximal” model (see Table S8). Additionally, given 
that participants were from data collection regions within 
larger territories, we fit a “maximal” three- level model with 
data collection regions nested within the seven higher- level 
territory groupings. The results revealed that the pattern of 
fixed effects is the same as that when we modeled only ran-
dom effects by region (see Table S8).

4   |   Study 3

In Study 2, we found a positive association between PRD and 
external explanations in samples of university students across 
several regions in Asia, offering evidence of cross- cultural 
generalizability. In Studies 3 and 4, we sought to generalize 

the findings of Studies 1 and 2 to different domain- general 
and domain- specific operationalizations of locus of control. 
Specifically, in Study 3, we used Rotter's  (1966) internal- 
external locus of control scale which measures internal versus 
external explanations across a range of domains (e.g., interper-
sonal success and academic achievement). In Study 4, we asked 
participants to rate internal and external explanations for why 
the wealthy are rich and the poor are living in poverty. Finding 
similar associations between PRD and greater externalizing 
across multiple operationalizations would bolster confidence 
that the associations we observed in Studies 1 and 2 are not 
limited to the specific measure we used.

4.1   |   Method

4.1.1   |   Participants

Participants were recruited via Prolific.co. As per our pre-
registered sampling plan (aspre dicted. org/ RWF_ EHV), we 
requested 450 participants from the United States. We had 
N = 429 after applying the preregistered exclusion criteria 
(Mage = 35.54, SDage = 13.53; 54% women). This sample size 
gave 80% and 90% power to detect associations between PRD 
and external explanations of rs = 0.134 and 0.155, respectively 
(two- tailed, α = 0.05).

4.1.2   |   Procedure and Measures

The procedure and measures for Study 3 were similar to those for 
Study 1. Specifically, participants completed the PRDS (α = 0.84; 
ωh* = 0.59) and measure of SSS in a random order. Next, they 
completed Rotter's  (1966) 23- item Internal- External Locus 
of Control Scale. For each item, participants chose one of two 
statements they agreed with the most. Each pair of statements 
included an internal (e.g., “People's misfortunes result from 
the mistakes they make”) versus external interpretation (e.g., 
“Many of the unhappy things in people's lives are partly due to 
bad luck”). The scale was designed to measure internal versus 
external locus of control across a range of domains, including 
academic achievement, interpersonal success, political influ-
ence, and general outlook. The sum of the number of external 
explanations chosen was used as the index of external locus of 
control, with higher values indicating a stronger external locus 
of control (α = 0.79, ωh = 0.47). Finally, participants reported 
their household income, educational attainment, household 
size, political orientation, age, and gender.

4.2   |   Results

Table S9 shows descriptive statistics and the correlations among 
the measures (Table  S10 shows the Kendall correlations). We 
regressed external locus of control on PRD, SSS, household 
size- adjusted income, education, political orientation, age, and 
gender (coded: women = 0.5, men = −0.5, 0 = nonbinary/other). 
As shown in Table 1, higher PRD, being more politically liberal, 
being younger, and being woman were associated with an ex-
ternal locus of control. Our preregistered additional regression 
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analyses (as per Study 1) yielded the same conclusions (see 
Table S11).

5   |   Study 4

5.1   |   Method

5.1.1   |   Participants

Participants were recruited via Prolific.co. As per our preregis-
tered sampling plan (aspre dicted. org/ LIJ_ PCH), we requested 
450 participants from the United Kingdom. We had N = 448 
after applying our preregistered exclusion criteria (Mage = 36.57, 
SDage = 14.05; 68% women). This sample size gave 80% and 90% 
power to detect associations between PRD and external expla-
nations for being wealthy or being poor of rs = 0.131 and 0.152, 
respectively (two- tailed, α = 0.05).

5.1.2   |   Procedure and Measures

Participants completed the PRDS (α = 0.84; ωh = 0.65) and ladder 
measure of SSS in a random order (the SSS measure asked par-
ticipants to consider where they stood relative to other people 
in the United Kingdom). Next, they completed Davidai's (2018) 
measures of internal and external explanations for why the rich 
are wealthy and why the poor are in poverty. They were asked 
to indicate how important three internal factors (personal drive, 
willingness to take risks; hard work and initiative; and ability and 
talent; α = 0.89; ωh* = 0.01) and four external factors (money in-
herited from family, political influence, good luck, and the British 
economic system allows them to take unfair advantage of the poor; 
α = 0.74; ωh* = 0.03) were in explaining why the rich are wealthy. 
Participants also rated how important the corresponding in-
ternal factors (lack of personal drive, willingness to take risks; 
lack of hard work and initiative; and lack of ability and talent; 
α = 0.86; ωh* = 0.03) and external factors (lack of money inherited 
from family, lack of political influence, bad luck, and the British 
economic system is stacked against the poor; α = 0.72; ωh = 0.70) 
were in explaining why the poor are in poverty. The measures of 
explanations for being wealthy and being poor were presented 
in a random order between participants, and participants rated 
the items using a 1 (Not at all important) to 7 (Extremely import-
ant) scale.

Following Davidai (2018) and our preregistered analysis plan, in-
ternal versus external explanations for being wealthy and being 
in poverty were scored by subtracting the mean importance for 
internal factors from the mean importance for external factors 
separately for being wealthy and being in poverty. Scores could 
thus range from −6 to 6, with higher scores indicating a greater 
importance placed on external factors.

Participants then reported their educational attainment with six 
options suited to the UK educational context: No formal qualifi-
cations or equivalent to Doctoral degree or equivalent (e.g., PhD). 
Annual household income was measured using 23 response op-
tions: £10,000 or less, £10,001–£15,000, £15,001–£20,000, and so 
on in £5000 steps until £80,001–£90,000 and so on in £10,000 
steps until the top category, “More than £150,000.” Finally, 

participants indicated their household size, political orientation, 
age, and gender as per Study 3.

5.2   |   Results

Table  S12 shows descriptive statistics and the correlations 
among the measures (Table  S13 shows the Kendall's correla-
tion matrix). We separately regressed external explanations for 
being wealthy and being in poverty on PRD, SSS, household 
size- adjusted income, education, political orientation, age, and 
gender (coded: women = 0.5, men = −0.5, 0 = nonbinary/other). 
As shown in Table 1, higher PRD, being more politically liberal, 
and having more education were associated with external ex-
planations for being wealthy. SSS and political orientation were 
the only predictors of external explanations for being in poverty. 
Our preregistered additional regression analyses (see Study 1 re-
sults) yielded the same conclusions (see Tables S14 and S15), ex-
cept that the 95% CI for the negative relationship between PRD 
and external explanations for being in poverty just excluded zero 
for the robust regressions.

5.2.1   |   Exploratory Analyses

Departing from our preregistered analysis plan, we explored 
whether the relationship between PRD and explanations might 
vary less by domain (i.e., being wealthy vs. being in poverty) 
than by type of explanation (i.e., internal vs. external). Here, 
rather than calculating the difference between external and in-
ternal explanations as above, we separately analyzed the average 
ratings of the internal and external explanations. Confirmatory 
factor analyses (CFA) using the lavaan package (version 0.6- 
16, Rosseel 2012) revealed that a two- factor solution for exter-
nal explanations (for both being in poverty and being wealthy) 
and internal explanations as separate but correlated constructs 
showed significantly better fit than the one- factor solution, 
χ2

diff = 656.79, df = 1, p < 0.001.

We formed an overall index of internal explanations by aver-
aging across the wealthy and poverty conditions (which were 
positively correlated, r = 0.55, p < 0.001, 95% CI [0.48, 0.61]) and 
likewise for external explanations (for which the correlation 
was r = 0.70, p < 0.001, 95% CI [0.65, 0.75]). PRD was positively 
associated with the overall measure of external explanations, 
r = 0.20, p < 0.001, 95% CI [0.11, 0.28], but not with the over-
all measure of internal explanations, r = −0.05, p = 0.32, 95% 
CI [−0.14, 0.05], pointing to the possibility that PRD might be 
more relevant for people's external than internal locus of con-
trol beliefs.

In Study 1, we tested whether people's perceptions of personal 
control mediate the relationship between PRD and explana-
tions of others' outcomes using the total score from Lachman 
and Weaver's  (1998) Sense of Control Scale (following Kraus, 
Piff, and Keltner 2009). Interestingly, Lachman and Weaver de-
veloped their scale to measure different but correlated facets of 
personal control: personal mastery (an individual's sense of how 
well they can control their circumstances, e.g., “What happens 
to me in the future mostly depends on me”; akin to Rotter's in-
ternal locus of control) and perceived constraints (the extent to 
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which an individual believes there are external factors affecting 
their circumstances, e.g., “Other people determine most of what 
I can and cannot do”; akin to Rotter's external locus of control). 
Despite this, researchers tend to combine the personal mastery 
and perceived constraints items into a single measure (e.g., by 
reverse scoring the constraint items and averaging across all 
items, as we did in Study 1), effectively creating a bipolar mea-
sure of locus of control. However, a CFA of responses to the 
Sense of Control Scale from Study 1 revealed that a two- factor 
solution with perceived constraints and personal mastery as sep-
arate but correlated factors showed significantly better fit than 
the one- factor solution, χ2

diff = 221.71, df = 1, p < 0.001. What's 
more, like the exploratory analyses above, regression analyses 
found that PRD was a statistically significant predictor of per-
ceived constraints adjusting for the socio- demographic variables 
and personal mastery, β = 0.35, 95% CI [0.28, 0.42], whereas PRD 
did not predict personal mastery while controlling for perceived 
constraints, β = −0.05, 95% CI [−0.13, 0.04] (see Table S16 for full 
model estimates).

These reanalyzes of Studies 1 and 4 should be viewed with cau-
tion given their exploratory nature, but they suggest that PRD 
might be less relevant to people's internal explanations than ex-
ternal explanations for their own and others' outcomes. We in-
vestigated this possibility across our remaining studies.

6   |   Study 5

In Study 5, we further probed the possibility that PRD is asso-
ciated with an external locus of control more than an internal 
locus of control. Although researchers have typically treated 
the two loci of control as lying on a single continuum (e.g., 
by using Rotter's scale, which forces participants to choose 
between internal and external explanations), some evidence 
suggests that, when measured separately, internal and ex-
ternal loci of control are only modestly negatively correlated 
(e.g., Gatz and Good 1978; Gore, Griffin, and McNierney 2016; 
Hoffmann and Schenk 1988). For example, Gore et al. created 
separate measures of internal and external loci of control by 
asking participants to rate the individual statements contained 
within Rotter's  (1966) internal- external locus of control scale 
rather than using the original either- or, forced- choice response 
format. In three studies, they found that internal and external 
loci of control were only weakly to modestly correlated. These 
findings suggest that people can simultaneously hold seemingly 
contradictory beliefs about the internal and external causes of 
their own and others' good and bad outcomes, such as believing 
that people with low income are personally responsible for their 
financial situation while also recognizing the broader external 
influences at play.

This work points to the possibility that in a multidimensional 
assessment of locus of control (i.e., not operationalized along 
a bipolar, internal- to- external continuum as in our previous 
studies), PRD might be associated with an external but not 
internal locus of control. Such an association might due to 
people higher in PRD tending to weight external perceptions 
of control more than internal perceptions of control, given 
the tendency to self- select targets for comparison who are  

already mutually sharing similar internal factors (see Kim, 
Callan et al. 2018).

6.1   |   Method

6.1.1   |   Participants

Participants were recruited via Amazon's Mechanical Turk. 
As per our preregistered sampling plan (aspre dicted. org/ 
TMI_ UDZ), we requested 600 participants from the United 
States and with an approval rating greater than or equal to 
98% on the platform. We followed the same exclusion criteria 
as those used in Study 1. We had N = 540 after applying the 
preregistered exclusion criteria (Mage = 38.21, SDage = 12.29; 
40% women; two participants who provided their household 
income and age in years for the number of adults in their 
household were also excluded). This sample size gave 80% and 
90% power to detect associations between PRD and internal 
and external explanations of rs = 0.120 and 0.138, respectively 
(two- tailed, α = 0.05).

6.1.2   |   Procedure and Measures

Participants completed the PRDS (α = 0.79; ωh = 0.39) and 
US- specific ladder measure of SSS in a random order. Next, 
they completed a modified version of the Kraus, Piff, and 
Keltner  (2009) contextual explanations measure we used in 
Studies 1 and 2. Specifically, instead of using a bipolar, inter-
nal versus external explanations scale, participants in Study 
5 rated each outcome (getting into university, having low in-
come, receiving proper healthcare, contracting an illness, being 
wealthy, being overweight, being unemployed, and getting di-
vorced) separately for internal and external explanations. For 
the internal explanations measure, participants were asked 
to rate “To what extent do you believe that, in general, each 
of these outcomes are determined by an individual's own ac-
tions or attributes?” using a 1 (Not at all determined by an in-
dividual's own actions or attributes) to 7 (Strongly determined 
by an individual's own actions or attributes) scale. The aver-
age response was used as an index of internal explanations, 
with higher values indicating stronger internal explanations 
(α = 0.80; ωh* = 0.60). For the external explanations measure, 
participants were asked to rate “To what extent do you believe 
that, in general, each of these outcomes are determined by 
external factors beyond an individual's own control?” using 
a 1 (Not at all determined by external factors beyond an indi-
vidual's control) to 7 (Strongly determined by external factors 
beyond an individual's control) scale. The average response 
was used as the index of external explanations, with higher 
values indicating stronger external explanations (α = 0.82; 
ωh* = 0.70). Although not preregistered, confirmatory factor 
analyses (CFA) suggested that the two- factor solution for ex-
planations (i.e., with external and internal explanations as 
distinct but correlated factors) showed better fit than the one- 
factor solution, χ2

diff = 783.36, df = 1, p < 0.001.

For more direct comparisons with our previous studies and fol-
lowing our preregistration, we also computed an index of internal 
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versus external explanations by subtracting the mean ratings for 
internal explanations from the mean ratings for external expla-
nations (scores could range from −6 to 6, with higher scores in-
dicating more external than internal explanations). The order in 
which participants completed the two measures of explanations 
was randomized between subjects. Finally, participants reported 
their household income, educational attainment, household size, 
political orientation, age, and gender as per Study 1.

6.2   |   Results

6.2.1   |   Order Effect Analyses

As per our preregistered analysis plan, we first tested whether 
the order in which participants completed the measures of 
explanations affected their responses to these measures. A 
2 (order: internal explanations measure first versus exter-
nal explanations measure first) X 2 (measure: internal vs. ex-
ternal) ANOVA revealed a main effect of type of measure, 
F(1,538) = 38.08, p < 0.001, ω2 = 0.04, such that participants ex-
plained the outcomes more strongly in terms of internal factors 
(M = 4.44, SD = 0.96) than external factors (M = 4.02, SD = 1.04), 
dz = 0.27, 95% CI [0.18, 0.35]. There was no main effect of order, 
F(1,538) = 0.43, p = 0.52, ω2 = 0.00, nor an order X type of mea-
sure interaction, F(1,538) = 0.02, p = 0.89, ω2 = 0.00. Given the 
lack of meaningful order effects, we did not model order in any 
subsequent analyses.

Table S17 shows descriptive statistics and correlations among the 
measures (Table S18 shows the Kendall's correlations). We sep-
arately regressed external explanations, internal explanations, 
and the difference between these measures on personal rela-
tive deprivation, SSS, household size- adjusted income, educa-
tion, political orientation, age, and gender (coded: women = 0.5, 
men = −0.5, 0 = nonbinary/other). As shown in Table 1, higher 
PRD was associated with external explanations but not internal 
explanations. Like our previous studies, higher PRD was associ-
ated with the index of external (vs. internal) explanations. Our 
preregistered additional regression analyses yielded the same 
pattern of results (see Tables S19–S21). Study 5 thus clarifies the 
results of Study 4 by demonstrating that PRD is associated with 
external more than internal explanations.

7   |   Study 6

Taken together, the findings from our first five studies suggest 
that PRD is positively associated with an external locus of con-
trol after controlling for other relevant variables that theoreti-
cally might confound this relationship. These findings, however, 
are correlational and do not provide direct insight into the social 
comparison contexts (i.e., unfavorable social comparisons of af-
fluence with one's peers) we hypothesized to be important for 
an external locus of control to emerge from experiences of PRD. 
Teng et al. (2023) recently found that participants who were told 
that they had less (vs. the same) disposable income as people 
who shared a similar background reported a lower sense of 
personal control (as measured by Lachman and Weaver's 1998, 
scale; cf. Study 1). This work, however, concerned personal con-
trol beliefs and did not dissociate the effects of PRD on external 

versus internal explanations. In Study 6, we sought evidence for 
the idea that PRD causally affects external more than internal 
explanations for specific others' outcomes by experimentally 
inducing the types of social comparisons of affluence that peo-
ple tend to make (i.e., with similar others; Gerber, Wheeler, and 
Suls 2018) and that are known to give rise to feelings of unfair-
ness and resentment (Kim, Callan et al. 2018). Consistent with 
our theoretical perspective and the correlational evidence from 
our first five studies, in Study 6 we expected that making up-
ward (vs. lateral) social comparisons of affluence with similar 
others would increase participants' endorsement of external 
explanations for a self- selected target's financial standing to a 
greater extent than their endorsement of internal explanations.

7.1   |   Method

7.1.1   |   Participants

Participants were recruited via Prolific.co; we requested 150 
men and 150 women participants from the United Kingdom 
(aspre dicted. org/ TMI_ UDZ). We had N = 271 after applying our 
preregistered exclusion criteria (Mage = 31.66, SDage = 12.21; 50% 
women). This sample size gave 80% and 90% power to detect 
Comparison Direction X Type of Explanation interaction effects 
of dz = 0.171 and 0.198, respectively (two- tailed, α = 0.05).

7.1.2   |   Procedure and Measures

Study 6 used a fully within- subjects design. Following Kim, 
Callan et al. (2018), we asked participants to identify two individ-
uals they know who are similar to them in terms of their back-
ground qualifications and attributes (“e.g., the same abilities, 
educational or vocational qualifications, years of experience, 
skill set, motivation”) but who differ in their relative affluence: 
one who is better off financially than them and one who is just 
as well off financially as them. Participants were given a text box 
to provide the initials of their comparison target (e.g., RS), which 
were “piped” through to the questions that followed. Using this 
manipulation, Kim et al. (2018; see also Gheorghiu, Callan, and 
Skylark  2021) found that participants reported higher resent-
ment and a greater sense of unfairness when thinking about a 
financially better off versus lateral target for comparison.

After identifying each comparison target, participants rated the 
extent to which they agreed that the target's relative financial 
situation could be explained by internal factors (five items: bet-
ter skills, more ability, more motivation, more intelligence, and 
a stronger work ethic; αbetter = 0.82, ωh.better = 0.57, αlateral = 0.85, 
ωh.lateral* = 0.69) and external factors (five items: had better luck, 
often been at the right place at the right time, had better opportuni-
ties because of their family background or upbringing, had finan-
cial assistance from family or friends, and been provided with better 
support or connections; αbetter = 0.85, ωh.better* = 0.65, αlateral = 0.84, 
ωh.lateral* = 0.66). The items were developed by drawing on tax-
onomies of lay explanations of financial success (e.g., Forgas, 
Morris, and Furnham 1982) and were similar to those we used in 
Study 4. Participants responded to the items using a 7- point scale 
(1 = strongly disagree, 7 = strongly agree). The average response 
was used as the index of external and internal explanations for a 

 14676494, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jopy.12980 by T

est, W
iley O

nline L
ibrary on [24/10/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://aspredicted.org/TMI_UDZ
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fjopy.12980&mode=


12 of 21 Journal of Personality, 2024

financially better off and lateral comparison target, with higher 
values indicating stronger explanations. Confirmatory factor 
analyses (CFA) suggested that the two- factor solution for ex-
planations for better off targets (i.e., with external and internal 
explanations for the better off target's outcomes as distinct but 
correlated factors) showed superior fit over the one- factor solu-
tion, χ2

diff = 517.39, df = 1, p < 0.001. Likewise, the two- factor solu-
tion for explanations for lateral targets showed better fit than the 
one- factor solution, χ2

diff = 489.80, df = 1, p < 0.001.

Study 6 was preceded by a smaller, preliminary study designed to 
ascertain the suitability and reliability of the measures of internal 
and external explanations. The results of this preliminary study 
yielded the same conclusions as the current Study 6 and are re-
ported in the Supporting Information (see Text S1 and Figure S4).

7.2   |   Results

A 2 (Comparison direction: better off vs. lateral target) × 2 (Type 
of explanation: internal vs. external) repeated- measures ANOVA 
revealed a significant main effect of comparison direction, F(1, 
270) = 69.51, p < 0.001, dz = 0.51, 95% CI [0.38, 0.63], but not 
type of explanation, F(1, 270) = 1.69, p = 0.20, dz = 0.08, 95% CI 
[−0.04, 0.20]. More importantly, there was a significant inter-
action effect, F(1, 270) = 20.24, p < 0.001, dz = 0.27, 95% CI [0.15, 
0.39] (see Figure  1). Follow- up paired- samples t- tests revealed 
that, as predicted, the effect of making a better off versus lateral 
social comparison of affluence on explanations was larger for ex-
ternal explanations, t(270) = 8.48, p < 0.001, dz = 0.52, 97.5% CI 
[0.37, 0.66], than for internal explanations t(270) = 2.39, p = 0.03, 

dz = 0.15, 97.5% CI [0.01, 0.28] (p values and CIs were Bonferroni 
corrected for two comparisons). These results provide support for 
the hypothesis that when making an upward (vs. lateral) social 
comparison of affluence with similar others, people favor external 
(vs. internal) explanations for their relative financial disadvantage.

8   |   Study 7

Our first five studies provided evidence for aggregated, between- 
person associations among PRD and external (vs. internal) loci of 
control. However, associations observed at the between- person 
level may not be evident—or can even change direction—at the 
within- person level (see, e.g., Hamaker 2012). In Studies 7 and 
8, we explored the reciprocal longitudinal associations (month- 
to- month and day- to- day, respectively) among PRD and external 
(perceived constraints) and internal (personal mastery) personal 
control beliefs. We adopted modeling strategies that disaggre-
gated within- person (i.e., state) and between- person (i.e., trait) 
associations, allowing us to test whether PRD has consequences 
for personal control beliefs (and/or vice versa) that are realized 
at the trait level, “in the moment,” and prospectively over time.

8.1   |   Method

8.1.1   |   Participants and Procedure

As per our preregistered sampling plan (aspre dicted. org/ 7BW_ 
5ZG), we requested 550 UK residents from Prolific.co at Time 1 
(T1). We had N = 530 at T1 after applying our exclusion criteria 

FIGURE 1    |    Effect of comparison direction as a function of type of explanation (Study 6). Raw data, descriptive and inferential statistics plot 
of participants' external and internal explanations as a function of making upward (identified target better off financially) and lateral (identified 
target just as well off financially) comparisons. The circles show mean explanations within conditions, and the error bars are within- subject 95% CIs 
(Morey 2008). [Color figure can be viewed at wiley onlin elibr ary. com]. [Color figure can be viewed at wileyonlinelibrary.com]
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(Mage = 42.91, SDage = 12.79; 49% women). Participants received 
payments for each monthly survey they completed; a bonus pay-
ment was given to participants who completed all four surveys.

The same participants were contacted to complete identical 
questionnaires every 30 days for a total of four measurement 
occasions. After T1, the final sample sizes were NT2 = 464, 
NT3 = 460, and NT4 = 440. Participants completed our focal mea-
sures within a larger longitudinal study on neurodiversity and 
quality of life. Participants completed the measures in a ran-
domized order at each timepoint. Socio- demographic informa-
tion was sought at the end of the T1 survey (age, sex as assigned 
at birth, education with 9 response options ranging from no ed-
ucation/qualifications to PhD, annual household income with 
18 response options from less than £5000 to £85,001 and above, 
number of adults and children in the household, and political 
orientation as per Study 1).

8.1.2   |   Measures

Participants completed Callan, Shead, and Olson's (2011) PRDS, 
the SSS ladder measure for a UK context, and the Perceived 
Constraints and Personal Mastery subscales of Lachman and 
Weaver's (1998) Sense of Control Scale at each timepoint.

8.2   |   Results

8.2.1   |   Preliminary Analyses

We tested longitudinal measurement invariance in a CFA model 
including PRD, perceived constraints, and personal mastery as 
separate but correlated constructs using lavaan in R. All partic-
ipants were included in analyses, and we used full information 
maximum likelihood estimation to handle missing data. We first 
tested a model where factor loadings were estimated freely over 
time (i.e., the configural model); we allowed item- specific resid-
ual covariances over time across all models. The model fit was 
acceptable, χ2(2038) = 4037.61, p < 0.001, CFI = 0.92, TLI = 0.92, 
RMSEA = 0.04, SRMR = 0.07. Next, we constrained factor load-
ings to be equal over time and compared this model to the con-
figural model using a chi- square difference test. The model with 
constrained factor loadings did not fit significantly worse than 
the configural model, Δχ2(42) = 27.55, p = 0.96, establishing met-
ric invariance and permitting testing relationships among vari-
ables over time.

Descriptive statistics and correlations among variables at 
each timepoint are shown in Table  S22. The PRD, Perceived 
Constraints, and Personal Mastery scales had Intraclass 
Correlation Coefficients (ICC) of 0.82, 0.84, and 0.74, respec-
tively, suggesting limited intra- individual variation over time 
(18%, 16%, and 26%, respectively).

8.2.2   |   Random Intercept Cross- Lagged Panel Model 
(RI- CLPM)

Following our preregistered analysis plan, we fit a multiple in-
dicator RI- CLPM (Mulder and Hamaker 2021) to examine the 

prospective associations among PRD, perceived constraints, 
and personal mastery simultaneously. This means that esti-
mated paths from PRD to control beliefs (and vice versa) reflect 
associations that persist after controlling for all other variables. 
The RI- CLPM decomposes the observed variance into a sta-
ble, time- invariant component (random intercepts) and a time 
varying within- person component. The random intercepts rep-
resent a person's mean level of a given construct across time, 
and covariances among random intercepts indicate the extent to 
which trait- like, between- person differences between constructs 
are correlated across all timepoints. The within- person part of 
the model includes factors that represent the time- specific de-
viations of scores from an individual's average score (or trait 
level). Autoregressive parameters indicate the degree to which 
within- person deviations from an individual's mean value at 
one timepoint are associated with further deviations at a later 
timepoint. The cross- lagged parameters indicate the extent to 
which within- person deviations from an individual's mean for 
a given variable at one timepoint (e.g., PRD at T1) are associated 
with deviations from an individual's mean for another variable 
at the next time point (e.g., Perceived Constraints at T2), con-
trolling for previous within- person deviations in each variable. 
Finally, the model also estimates the within- person covariances 
among the variables at T1 and the occasion- specific residual (or 
innovation) covariances for T2 onwards (i.e., the within- person, 
occasion- specific associations among the variables that can-
not be explained by the autoregressive or cross- lagged effects). 
We constrained the month- to- month autoregressive and cross- 
lagged estimates to equality given the equivalent time lags (cf. 
John, Boileau, and Bless  2024). A graphical representation of 
the RI- CLPM we fit to the data for Studies 7 and 8 is shown in 
Figure S3.

Shown in Table 2, none of the autoregressive paths were statis-
tically significant. The only significant cross- lagged path was 
from perceived constraints to personal mastery, suggesting that 
increases in perceived constraints predict subsequent decreases 
in personal mastery (but not vice versa). The pattern of within- 
wave covariances and residual covariances are consistent with 
the results of our previous studies in terms of the dissociations 
between PRD and external versus internal control beliefs but at 
the within- person level: participants lower- than- usual for PRD 
at T1 reported higher- than- usual perceived constraints (exter-
nal locus of control) but not lower- than- usual personal mas-
tery (internal locus of control). The same pattern was observed 
among the residual covariances across T2 to T4. At the between- 
person, trait level, all the random intercepts were significantly 
correlated, such that higher relative deprivation was associated 
with higher perceived constraints and, to a lesser extent, lower 
personal mastery.

8.2.3   |   Ancillary Analyses

For more direct comparison with our previous studies, we 
also separately regressed perceived constraints and personal 
mastery on PRD, SSS, household size- adjusted income, edu-
cation, political orientation, age, and sex (coded: women = 0.5, 
men = −0.5) using the T1 responses. Two additional regression 
models included the other locus of control variable as a co-
variate. Estimates are shown in Table  S16. Of note, PRD was 
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a statistically significant predictor of perceived constraints 
both with, β = 0.26, SE = 0.04, 95% CI [0.19, 0.34], and without, 
β = 0.42, SE = 0.04, 95% CI [0.34, 0.51], personal mastery as a 

covariate, whereas PRD did not predict personal mastery while 
controlling for perceived constraints, β = −0.05, SE = 0.04, 95% 
CI [−0.13, 0.03].

TABLE 2    |    RI- CLPM unstandardized estimates for Studies 7 (month- to- month) and 8 (day- to- day).

Study 7 (month- to- month) Study 8 (day- to- day)

Estimate (SE) 95% CI Estimate (SE) 95% CI

Autoregressive paths

PRD → PRD −0.12 (0.08) [−0.27, 0.04] 0.15 (0.02) [0.10, 0.20]

PC → PC 0.07 (0.10) [−0.12, 0.26] 0.09 (0.03) [0.03, 0.14]

PM → PM 0.00 (0.10) [−0.20, 0.20] 0.07 (0.03) [0.02, 0.13]

Cross- lagged paths

PRD → PC −0.07 (0.07) [−0.22, 0.07] 0.06 (0.04) [−0.02, 0.13]

PRD → PM 0.10 (0.09) [−0.07, 0.28] −0.03 (0.04) [−0.10, 0.04]

PC → PRD 0.11 (0.07) [−0.03, 0.26] 0.003 (0.02) [−0.03, 0.04]

PM → PRD 0.11 (0.07) [−0.02, 0.25] −0.02 (0.02) [−0.06, 0.01]

PC → PM −0.24 (0.10) [−0.43, −0.05] −0.05 (0.03) [−0.10, 0.00]

PM → PC −0.12 (0.08) [−0.27, 0.03] −0.05 (0.03) [−0.10, 0.01]

Covariances at T1

PRD ↔ PC 0.05 (0.02) [0.02, 0.09] 0.18 (0.05) [0.09, 0.27]

PRD ↔ PM 0.00 (0.02) [−0.04, 0.03] −0.13 (0.04) [−0.21, −0.04]

PC ↔ PM −0.09 (0.02) [−0.14, −0.05] −0.18 (0.05) [−0.28, −0.07]

Residual covariances

PRD ↔ PC (T2) 0.05 (0.02) [0.01, 0.08] 0.08–0.20 (13/13)

PRD ↔ PC (T3) 0.03 (0.02) [0.00, 0.07] — —

PRD ↔ PC (T4) 0.09 (0.02) [0.06, 0.12] — —

PRD ↔ PM (T2) −0.03 (0.02) [−0.08, 0.01] −0.03 to −0.14 (9/13)

PRD ↔ PM (T3) 0.03 (0.02) [−0.01, 0.07] — —

PRD ↔ PM (T4) −0.05 (0.02) [−0.09, −0.01] — —

PC ↔ PM (T2) −0.09 (0.02) [−0.13, −0.04] −0.18 to −0.35 (13/13)

PC ↔ PM (T3) −0.04 (0.02) [−0.08, 0.01] — —

PC ↔ PM (T4) −0.06 (0.02) [−0.10, −0.02] — —

Between- person covariances

PRD ↔ PC (RI) 0.80 (0.07) [0.66, 0.95] 0.35 (0.05) [0.26, 0.45]

PRD ↔ PM (RI) −0.55 (0.06) [−0.67, −0.43] −0.23 (0.04) [−0.30, −0.15]

PC ↔ PM (RI) −0.87 (0.07) [−1.02, −0.72] −0.26 (0.04) [−0.33, −0.19]

Model fit

CFI 0.93 0.93

RMSEA 0.04 0.05

SRMR 0.07 0.08

Note: Paths/covariances shown in bold indicate estimates where the corresponding 95% CI does not contain zero. The range of estimates and whether their 
corresponding CIs exclude zero (/13) for the residual covariances across the 13 days are shown for Study 8 (a full table of these estimates and their corresponding CIs 
are shown in Table S24).
Abbreviations: PC, perceived constraints (external locus of control); PM, personal mastery (internal locus of control); PRD, personal relative deprivation; RI, random 
intercept; T, time point.

 14676494, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jopy.12980 by T

est, W
iley O

nline L
ibrary on [24/10/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fjopy.12980&mode=


15 of 21

9   |   Study 8

One issue with Study 7 is that there was limited within- person 
variability in PRD and loci of control across the 4 months (i.e., a 
relatively large portion of the variance was captured by the ran-
dom intercepts), which increases the uncertainty of estimates 
at the within- person level of the RI- CLPM (see Mulder  2023). 
Interestingly, using the same (translated) measure, Guo and 
Xia (2023) found considerably more within- person variability in 
PRD (44%) in a 3- wave, 6- month longitudinal study on cyber-
bullying than we observed in Study 7. One key difference be-
tween Guo and Xia's study and our Study 7 is that their sample 
was considerably younger on average (and were university stu-
dents; Mage = 19 vs. 43, respectively). Arguably, one might expect 
younger adults to experience more variability in PRD over time 
because they have more diverse, dynamic, and changing social 
comparison contexts than older adults (e.g., larger and more 
complex social networks; Wrzus et al. 2013). Correspondingly, 
Callan, Kim, and Matthews (2015b) found that chronological age 
was negatively associated with social comparison tendency and 
PRD. In Study 8, then, we recruited a sample of younger adults 
(18–30 year olds) and probed the day- to- day within- person asso-
ciations among PRD, perceived constraints, and personal mas-
tery across a 14- day “daily diary” study.

9.1   |   Participants

We initially requested 200 participants living in the UK from 
Prolific.co for an intake survey (aspre dicted. org/ WP1_ HDV) 
but slightly overrecruited (N = 205) owing to issues with replac-
ing participants through the platform based on our exclusion-
ary criteria. We had N = 196 participants who completed at least 
two daily diary surveys (Mage = 25.45, SDage = 3.23; 46% women, 
3% nonbinary/other). On average, participants completed 11.97 
(SD = 3.33) of the 14 daily surveys (total daily surveys com-
pleted = 2744 or 85.53%).

9.2   |   Procedure

Participants completed our focal measures within a larger diary 
study involving measures of mindfulness, well- being, and per-
ceived values similarity. Socio- demographic details were sought 
during an intake survey which occurred on a Sunday. The 
Monday following the intake survey, participants were invited 
to complete identical questionnaires every day for 14 consecu-
tive days. The daily surveys were opened at 5:00 pm each day, 
and participants were given until 3:00 am to complete the sur-
vey. Any responses that were registered after 3:00 am were not 
included in analyses. Participants received payments for each 
daily survey they completed; a bonus payment was given to par-
ticipants who completed at least 12 daily surveys.

9.3   |   Measures

Participants completed daily measures of PRD, perceived con-
straints, and personal mastery in a randomized order each day:

9.3.1   |   PRD

We measured participants' daily PRD using a measure adapted 
from Callan et  al. (2015). Within a larger instructional set to 
consider “how you felt about and responded to different social 
encounters that day,” participants indicated how dissatisfied, re-
sentful, angry, and satisfied (reverse- scored) they felt about their 
material and financial circumstances overall. Participants re-
sponded to the items using a 5- point scale (1 = not at all, 5 = very). 
The average response was used as the index of daily PRD, with 
higher values indicating higher daily PRD. Callan et al. (2015) 
found that the main determinant of variance in participants' 
responses to these items was their perceived relative standing 
compared to similar others (vs. their household income, educa-
tional attainment, and SSS).

9.3.2   |   Sense of Control Scale

We measured perceived constraints (“Today, I felt helpless 
in dealing with the problems of life,” “What happened to me 
today was often beyond my control”) and personal mastery 
(“Whether or not I was able to get what I wanted today was in 
my own hands,” “What happened to me today mostly depended 
on me”) using two items for each construct. These items were 
adapted from Lachman and Weaver's  (1998) Sense of Control 
Scale. Participants responded to the items using a 5- point scale 
(1 = strongly disagree, 5 = strongly agree). The average responses 
were computed for each measure by day, with higher values 
indicating higher perceived constraints and higher personal 
mastery.

9.4   |   Results

Descriptive statistics and reliability estimates for each measure 
by day are shown in Table S23. The PRD, Perceived Constraints, 
and Personal Mastery measures had ICCs of 0.71, 0.39, and 0.32, 
respectively, suggesting more within- person variation for each 
measure (29%, 61%, and 68%, respectively) than we observed in 
Study 7.

Following our preregistration, we fit a RI- CLPM to test the pro-
spective associations among PRD, perceived constraints, and 
personal mastery simultaneously (using the average responses 
for each daily measure). Unlike Study 7, we decided a priori not 
to model latent factors (nor test for longitudinal measurement 
invariance) given the model complexity (42 latent factors, 3 per 
day) and the limited number of indicators for perceived con-
straints and personal mastery (2 each). However, consistent with 
our previous studies and past research (e.g., Infurna and Mayer 
2015), CFAs revealed that a two- factor solution with perceived 
constraints and personal mastery as separate but correlated fac-
tors showed significantly better fit than the one- factor solution, 
χ2

diff = 87.29, df = 12, p < 0.001, across the start, middle, and end 
of the study (Days 1, 8, and 14, respectively). Due to equally 
spaced intervals between days and for ease of interpretation 
and presentation, the autoregressive and cross- lagged estimates 
were constrained to equality across time.
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As shown in Table 2, all autoregressive paths were statistically 
significant, implying that days in which a participant scored 
higher than usual for PRD, perceived constraints, and personal 
mastery were followed by days in which they again scored above 
their average for these measures. No cross- lagged paths were 
statistically significant. The pattern of within- day, occasion- 
specific covariances and residual covariances are consistent 
with that for Study 7: At the within- person level, participants 
lower- than- usual for PRD reported higher- than- usual perceived 
constraints and, to a lesser degree, lower- than- usual personal 
mastery (Note that Table  2 shows ranges of estimates for the 
residual covariances across the 13 days; a full table of these esti-
mates and their corresponding CIs are shown in Table S24). At 
the between- person level, all the random intercepts were signifi-
cantly correlated, such that higher relative deprivation was asso-
ciated with higher perceived constraints and, to a lesser extent, 
lower personal mastery.

10   |   General Discussion

Across eight studies, we found support for the idea that higher 
PRD is associated with a more external locus of control. In Study 
1, after accounting for the contributions of demographic and 
other status variables, participants higher in PRD more strongly 
endorsed external (vs. internal) explanations for a broad range of 
outcomes, and in Study 2, this pattern was replicated in a diverse 
sample of participants across several regions in Asia. Except for 
explanations for why people live in poverty, Studies 3 and 4 gen-
eralized these findings to different domain- general and domain- 
specific measures of locus of control. Study 5 probed the relative 
importance of PRD to locus of control by operationalizing exter-
nal and internal explanations as separate constructs rather than 
falling along a single internal- to- external continuum. We found 
that PRD was more robustly associated with greater endorse-
ment of external explanations than with weaker endorsement of 
internal explanations. In Study 6, we found causal evidence for 
our theoretical proposition that unfavorable (vs. neutral) social 
comparisons of affluence produce greater endorsement of exter-
nal (vs. internal) explanations for a comparative target's relative 
standing.

Studies 7 and 8 revealed that although PRD did not predict 
next month or next day personal control beliefs (or vice versa), 
occasion- specific, intra- individual shifts in PRD were positively 
associated with intra- individual shifts in perceived constraints. 
These findings clarify how the associations between PRD and 
loci of control are evident in the ongoing lives of individuals 
(i.e., at the within- person level) and cannot be explained by 
time- invariant confounders (e.g., gender, SES; see Rohrer and 
Murayama 2023) or preceding experiences of PRD or loci of con-
trol. However, the causal directions for the associations between 
PRD and loci of control within occasions cannot be determined 
from these studies given the multitude of internal and external 
events between measurement occasions that could have affected 
both. For example, a particularly potent unfavorable social com-
parison on a given day might heightened contemporaneous per-
ceived constraints (but not necessarily next day or next month 
perceived constraints), an encounter with an overly controlling 
line manager might heighten same day resentment, or some 

common cause, such as stormy weather affecting one's mood on 
a given day, perturbs both PRD and perceived constraints away 
from their typical levels.

That said, our Study 6 results and those of Teng et  al.  (2023) 
suggest that in- the- moment unfavorable (vs. favorable) social 
comparisons of affluence do affect in- the- moment external ex-
planations and a sense of personal control, respectively. This sug-
gests that the unique within- person covariation between PRD 
and external explanations we observed in Studies 7 and 8 might 
be explained by the momentary, situated nature of the judgments 
being made rather than varying day- to- day or month- to- month 
(cf. Smith and Semin 2007). This does not preclude longitudinal 
relationships over longer periods, but we provide evidence that 
PRD and external explanations are related because of momen-
tary, labile socio- cognitive processes. While acknowledging that 
the relationship between PRD and external locus of control may 
be bidirectional and/or partly attributable to third variables, our 
Study 6 findings point to PRD affecting external (but not inter-
nal) explanations in- the- moment. The challenge for future re-
search will be to elucidate how the causal relationships between 
PRD and loci of control unfold dynamically within and across 
shorter (e.g., using ecological momentary assessment) and lon-
ger time intervals and contribute toward enduring, trait levels of 
these constructs.

Our multi- method, multi- measure approach provided import-
ant, converging evidence for the hypothesis that PRD is asso-
ciated with adopting an external locus of control. However, 
because we focused on either self-  or other- relevant locus of con-
trol beliefs within each individual study (with the exception of 
Study 1), it is not clear whether, for example, the cross- cultural 
generality of the Study 2 findings may be limited to the effects of 
PRD on explanations of others' outcomes, or whether the longi-
tudinal, within- person associations observed between PRD and 
personal control beliefs in Studies 7 and 8 occur for explanations 
of others' outcomes.

It will also be important for future research to probe the rela-
tionships between PRD and other attributional biases, such 
as the self- serving bias, which involves attributing successes 
to one's own actions and abilities and failures to external fac-
tors (Mezulis et al. 2004). We found that people higher in PRD 
tended to attribute others' successes (e.g., being wealthy) and 
failures (e.g., being poor) to external factors but there are likely 
situations where individuals might be motivated to attribute 
their own relative financial advantages and disadvantages in 
more self- serving ways. For example, in Study 6 we asked par-
ticipants to provide ratings of the causes of their comparison 
target's relative affluence but not their own. Assessing self-  and 
other- relevant attributions in these contexts could yield interest-
ing interplays between general perceptions of control and attri-
butions that serve to protect one's self- esteem.

10.1   |   Theoretical and Practical Contributions

The current research provides several important theoretical 
contributions to the literatures on PRD, locus of control, and the 
psychology of social class.
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10.1.1   |   Contributions to PRD Literature

Research into the consequences of PRD has mostly focused 
on emotional states (e.g., stress, depression) and/or individual 
behavior (e.g., deviance, gambling; see Smith, Pettigrew, and 
Huo 2020), with few studies attempting to elucidate the social- 
cognitive processes through which Crosby (1976) hypothesized 
PRD is associated with these outcomes. We provide broadly con-
sistent evidence that PRD is related to a general social- cognitive 
tendency to favor external explanations for one's own and oth-
ers' life events and outcomes. Given that an external locus of 
control has been identified as a proximal determinant of several 
of the same internal states and individual behaviors that are as-
sociated with PRD (e.g., problem gambling, von der Heiden and 
Egloff 2021; worse mental and physical well- being, Lefcourt and 
Davidson- Katz  1991; aggression, Zainuddin and Taluja  1990), 
the current studies point to the possibility that locus of control 
serves as a social- cognitive mechanism linking these outcomes 
to PRD.

For example, PRD may negatively affect well- being via an exter-
nal locus of control orientation because adopting an external locus 
of control reduces one's propensity to engage in active, problem- 
focused coping while increasing one's propensity to engage in 
passive, emotion- focused coping. These coping styles, in turn, 
differentially elicit psychological distress (e.g., Anderson 1977). 
The relation between PRD and an external locus of control ori-
entation may also help explain Callan et al.'s (2017) observation 
that participants higher in PRD tend to be less willing to act for 
the benefit of others (which requires a sense of personal agency 
and the belief that one's help- giving will be effective, character-
istic of an internal locus of control; e.g., Guagnano 1995) while 
at the same time wanting and expecting others to help them 
during times of need (which reflects assigning responsibility for 
one's outcomes to external factors). By evincing a link between 
PRD and a tendency to favor external explanations, the current 
studies provide a foundation for future theorizing and research 
exploring why PRD predicts a range of seemingly disparate at-
titudinal, behavioral, and well- being outcomes, ranging from 
pro- environmental intentions (Skylark and Callan 2021) to redis-
tributive preferences (Brown- Iannuzzi et al. 2015).

Beyond the potential for further theoretical development, 
considering how PRD may affect people's interpersonal rela-
tions and psychological functioning through the psychologi-
cal mechanism of locus of control has practical applications 
for reducing its deleterious effects. These applications could 
include interventions aimed at re- orienting locus of control 
by promoting personal agency (e.g., Tyler, Heffernan, and 
Fortune 2020), or promoting the adoption of adaptive coping 
strategies in the face of adverse social comparisons, such as 
active coping, acceptance, and positive reframing, all of which 
are associated with having a less externalized orientation and, 
consequently, positive outcomes for the individual (e.g., Aldao 
et al. 2010).

10.1.2   |   Contributions to Locus of Control Literature

Locus of control is a widely known construct that has influ-
enced a myriad of disciplines. Indeed, a Google Scholar search 

for “locus of control” reveals 22,300 results in 2023 alone. 
Despite the broad influence of the construct, relatively little 
work has explored the potential associations between PRD and 
locus of control beliefs. The present results, therefore, make an 
important contribution to this literature by providing correla-
tional, experimental, and longitudinal evidence for a hitherto 
unexamined correlate of locus of control. The present results 
also make an important contribution to the literature by provid-
ing further evidence of the value of a bidimensional approach 
to the construct. They show that important nuances in the 
social- psychological meaning of locus of control are revealed 
when internal and external loci of control are conceptualized 
as correlated but distinct constructs rather than as opposing 
ends of a single continuum (cf. Infurna and Mayer 2015; Gore, 
Griffin, and McNierney 2016; Gatz and Good 1978).

The present results also complement and qualify traditional the-
ories that have emphasized social- structural, largely immutable 
antecedents to locus of control beliefs, and research suggesting 
that lower SES is associated with an external locus of control 
(e.g., Carton and Nowicki 1996; Kraus, Piff, and Keltner 2009). 
In contrast, the present studies produced only mixed evidence 
for the hypothesis that SES is related to locus of control, and in-
deed, this relationship was rarely evident when we controlled 
for PRD and other demographic variables. It is worth noting that 
these weaker associations might have less to do with the predic-
tive utility of SES for locus of control beliefs than the difficulty 
of appropriately conceiving and adequately measuring SES with 
the methodologies of psychology research (see Antonoplis 2023).

That said, the results of Studies 1 and 3 suggested that the relation-
ship Kraus, Piff, and Keltner (2009) observed between subjective 
(but not objective) SES and internal versus external explanations 
is due to a confound: Participants higher in SES also tend to be 
lower in PRD, and PRD was the main “driver” of explanations in 
these studies (cf. Callan et al. 2015, 2017). But the results of Study 
5 suggest that the predictive utility of SSS for these explanatory 
tendencies over and above covariation with PRD was obscured 
by using bipolar, internal- to- external measures of locus of con-
trol in these earlier studies. When internal and external expla-
nations for the same set of outcomes were measured separately 
in Study 5, SSS accounted for unique variance in internal but not 
external explanations, whereas PRD accounted for unique vari-
ance in external but not internal explanations.

This finding illustrates how different components of social rank 
can have distinct (and complex) relationships with important 
social- cognitive tendencies (cf. Callan et  al.  2017). Central to 
Kraus et al.'s (2012) social- cognitive theory of social class is the 
notion that, because of the social, material, and environmen-
tal hardships they face, people lower in SES adopt contextual-
ist social- cognitive tendencies characterized by the belief that 
one's outcomes are determined by external forces. Higher SES 
individuals, on the other hand, are hypothesized to adopt more 
solipsistic social- cognitive tendencies characterized by the be-
lief that outcomes are contingent on one's own personal char-
acteristics (e.g., ability, motivation, and choices). Our data in 
Study 5 provide support for Kraus et al.'s theoretical proposition 
that SSS is associated with an individualistic orientation, such 
that, controlling for the other predictors, participants higher in 
SSS more strongly believed that various positive and negative 
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outcomes are determined by an individual's own actions or attri-
butes. But the same data suggest that people lower in SSS are no 
more contextualistic than people higher in SSS after accounting 
for the contributions of the other predictors. Thus, the unique 
contributions of SSS to explanatory tendencies are absent when 
internal- external explanations are operationalized along a sin-
gle continuum, but they pivot more around the internal dimen-
sion of locus of control when internal and external explanations 
are measured as separate constructs. The current results there-
fore point to the need for further research and theoretical de-
velopment, especially since the proposition that people lower in 
SES are more sensitive to external forces and more inclined to 
explain events in external, situational terms has been used as a 
theoretical basis for research exploring, for example, lower class 
individuals' empathic accuracy (Kraus, Côté, and Keltner 2010), 
responses to chaos and randomness in the social environment 
(Piff et al. 2012), and compassion (Stellar et al. 2012).

Nonetheless, the present results provide important evidence for 
the conceptual framework we propose here, which places more 
emphasis on (relatively mutable) cognitive appraisals within 
the process of social comparison than on (relatively immutable) 
socio- structural influences per se. Our results revealed that, by 
and large, PRD—whether measured as a stable individual dif-
ference, manipulated via social comparison, or tracked longitu-
dinally—is a potent correlate of adopting external explanations 
over and above the contributions of SES.

11   |   General Conclusions

The overall picture to emerge from these studies is one in which 
PRD is positively associated with external locus of control, in-
dependent of subjective and objective socioeconomic status and 
political orientation, within-  and between- persons, and across 
cultures. Our findings demonstrate that PRD is associated with 
affirmation of external explanations more than rejection of in-
ternal explanations. This research suggests that resentment from 
people's beliefs that they are worse off than others who are simi-
lar to themselves has implications for their understanding of the 
causal forces that govern our lives. The challenge for future re-
search will be to further elucidate the causal relationships among 
PRD and loci of control.
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