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Abstract

Purpose This study aimed to analyze how psychological flexibility, perfectionism, and reported injuries are related to pain
catastrophizing in soccer referees.

Methods Design: This was a descriptive cross-sectional study. Setting: Data were collected online from 199 soccer referees.
Pain catastrophizing was assessed with the Pain Catastrophizing Scale, psychological inflexibility with the Acceptance and
Action Questionnaire, and perfectionism with the Frost Multidimensional Perfectionism Scale. Data were also gathered on
other injury-related variables.

Results Referees with medium—high scores on psychological inflexibility showed greater pain catastrophizing (t=5.322,
P <0.001), rumination (=4.004, P <0.001), helplessness (r=5.023, P<0.001) and magnification (t=5.590, P <0.001)
than those with low scores. Psychological inflexibility emerged as a significant predictor of catastrophizing (f=0.313,
P=0.0006). A slight relationship was found between perfectionism and catastrophizing. For all subscales, the referees who
reported mild—moderate injuries in the last three seasons showed greater pain catastrophizing, while those with severe injuries
obtained higher scores on all dimensions of catastrophizing except magnification. Finally, those who reported severe injuries
only obtained higher scores on rumination and helplessness.

Conclusion These results provide a better understanding of the variables that influence pain perception. Possible interventions
are suggested based on the observation that greater psychological flexibility was associated with lower pain catastrophizing,
with the specific features of the latter depending on the presence and severity of the injury.
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Introduction than that during training [25, 64]. The observed prevalence

varies from 22.5% in referees of all categories [6] to 52% in

The activity of referees, both professional and amateur, is
associated with a number of problems that, if not properly
managed, can hinder the development of professional and
sports careers. Among other risk behaviors and problem
situations are injuries and associated pain.

There are few and relatively recent studies on sports inju-
ries in referees. Data on injuries in football referees show
an incidence of 20.8 injuries per 1000 match hours [5]. The
relative risk of injury during the match is 4.3 times higher
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professional referees [33].

Pain frequently occurs in association with injuries [25].
Almost 90% of referees had pain or painful discomfort
related to musculoskeletal system [5]; in the past 12 months,
92% of main referees and 83% of assistant referees reported
some type of pain complaints related to their refereeing
activities. Hae-Young and Young-In [21] stated that 87.5%
of main referees and 89.3% of assistant referees reported
musculoskeletal pain. The same research showed that, in
main referees, 43.8% had hamstring pain, 31.3% with calf
muscle pain and 25% with lower back pain. In the case of
assistant referees, 39.3% felt pain in their knees, 32.1% in
their adductors, 28.5% in their calf muscles.

This list of problems, which is by no means exhaustive,
draws attention to the need for referees to develop effec-
tive skills, competencies and coping strategies in the face of
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such situations. The ultimate goal should be to have effective
measures that enable referees to adaptively cope with the
challenges they face in their professional lives, considering
the multiple sources of stressful stimuli they are exposed
to [60].

The International Association for the Study of Pain's defi-
nition of pain [43] has succeeded in incorporating the sub-
jectivity of pain, clinical development, and intervention [10].
Thus, pain is understood as a personal experience influenced
by biological, psychological and social factors, and people
learn the concept of pain through life experiences [43]. In
this context, pain catastrophizing becomes a relevant factor.
Pain catastrophizing is a psychological construct character-
ized by a set of excessively negative emotional and cognitive
processes in response to pain, whether real or anticipated
[42, 48]. The person focuses inordinately on the painful sen-
sation (rumination), exaggerates the damage (magnification)
and perceives an inability to control the pain (helplessness)
[55, 62]. The response to pain may be mediated by cata-
strophizing [15], which could depend on the type of pain
experienced [48]. There is also evidence of an association
between pain catastrophism and increased sensitivity, inten-
sity, and disability derived from emotional states associated
with anxiety and depression [40].

Pain catastrophizing is one of the most significant treat-
able psychological factors involved in pain perception
[55]. It is associated with poorer pain-related coping and
an avoidance of those activities that an individual believes
may exacerbate their pain, leading to more frequent rumi-
nation, increased pain sensitivity, and increased disability
[42]. Reports in the literature suggest that catastrophizing is
related to longer periods of rehabilitation after surgical inter-
ventions [36]. It is also regarded as a risk factor for increased
opioid prescription after surgery [39], lower adherence to
treatments [32], the use of maladaptive coping strategies
[55], and the development of chronic pain and poor treat-
ment outcomes [16].

From a functional contextual approach, such as that
adopted by Acceptance and Commitment Therapy (ACT),
it has been suggested that pain intensity is a key contextual
variable to consider in existing models of pain and associ-
ated interventions [56]. Within this approach, the psycho-
logical flexibility model has been proposed to understand
avoidance and persistence patterns, which can be effective
in reducing pain in the short term [28]. Psychological flex-
ibility refers to the possibility of fully embracing unpleasant
private events in the present, without attempting to modify
them. Rather, the individual is encouraged to let go of the
struggle against discomfort and fully feel, engage with, and
view these events for what they are as a method of serv-
ing one’s own values [22, 23]. The psychological flexibil-
ity model promotes adaptive coping through the six com-
ponents of acceptance, cognitive defusion, being present,
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self-as-context, being in contact with one’s values, and com-
mitted action [8, 22, 63].

Observational studies have demonstrated how psycho-
logical flexibility components specifically help to predict
patient improvement during ACT-based chronic pain treat-
ment [54, 56, 57]. While some studies have reported a mod-
est negative relationship between pain acceptance and pain
catastrophizing [24], others have found that individuals who
show greater pain acceptance appear to catastrophize less
about their pain [61, 63]. Acceptance of pain may also reflect
a greater level of psychological flexibility that allows for
broader and more adaptive responses in times of increased
pain [57, 62].

The opposite of psychological flexibility is psychologi-
cal inflexibility. The latter refers to the rigid dominance of
certain unhelpful private events over effective actions, long-
term goals, useful thoughts, and emotions [7]. In the sport-
ing arena, athletes who exhibit poor psychological flexibility
may show fewer effective behaviors and are less likely to
achieve optimal performance [31]. Furthermore, psychologi-
cal rigidity is associated with more symptoms of distress,
including anxiety and depression [46], which has also been
observed in various athletes [9, 65]. Therefore, it is feasible
to suppose that psychological inflexibility is associated with
increased distress, poor performance, and pain catastrophiz-
ing in athletes.

In this context, perfectionism has been analyzed as a
highly stressful cognitive-personal vulnerability factor [51]
that is frequently observed in pain patients [19]. Perfection-
ism is characterized by cognitive rigidity and behavioral
inflexibility [12], with the affected individual presenting a
lack of strategies related to the specific situation while using
the same strategies regardless of the context [11]. In addi-
tion, perfectionism has been linked to stress, poor mental
health, and the frequency/intensity of pain and fatigue [30].
More specifically, studies have shown how perfectionism is
associated with reduced optimal functioning and health [30]
mediated by processes of behavioral disengagement, denial,
and self-blame [42] or experiential avoidance [4].

The presence of a relationship between psychological
flexibility, perfectionism, and pain catastrophism would
have important implications for injury and rehabilitation
processes. However, there are few studies in sports context.
Therefore, a thorough analysis of this relationship in sports
context is necessary. In this context, it has been found that
different sports are associated with specific characteristics
related to pain perception, modulation, and thought pro-
cesses [2]. For example, athletes with catastrophic thoughts
are more likely to experience higher pain levels and a greater
cardiovascular response to a painful stimulus [26]. However,
it is also worth noting that other studies with athletes have
found no significant correlations between pain catastrophiz-
ing scores and pain [50].
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Concerning perfectionism, while in athletes this can
act as a motivational force that enhances performance and
achievement, it can also have maladaptive consequences
concerning injury and pain. Factors affecting pain, such
as pain catastrophizing and fear of pain, may be enhanced
by perfectionism, and perfectionism may contribute to the
somatization of psychological problems or chronic stress
[38]. It has been suggested that an athletic identity char-
acterized by high perfectionism and negative affective is
associated with higher levels of fear, avoidance, and cata-
strophizing of pain, which may contribute to pain-related
disability [38].

Many of the studies conducted on pain catastrophizing
and associated issues in sport have primarily focused on
athletes. However, despite the demands and responsibilities
placed on sports referees, it is a largely understudied group.
This is particularly surprising if we consider the sporting
injuries and psychological factors that affect them [1, 41]
or their physiological characteristics [53]. Thus, the present
study sought to expand the available knowledge on pain cat-
astrophizing and related constructs in a population of soccer
referees. The specific aim was to analyze how psychological
flexibility and perfectionism interact with pain catastrophiz-
ing and the self-reported injuries suffered by this group. It
was hypothesized that psychological flexibility will be asso-
ciated with lower pain catastrophizing, while high perfec-
tionism scores will be related to higher pain catastrophizing.
Similarly, it was expected that pain catastrophizing scores
will be positively related to the number of self-reported inju-
ries. In contrast, referees with high psychological flexibility
will report fewer injuries, while those with high perfection-
ism scores will report a greater number of injuries.

Method
Sample

This was a descriptive cross-sectional study. The inclusion
criteria were to be at least 18 years old, to hold membership
of the Royal Spanish Football Federation for at least three
years, be currently active (although they may have been tem-
porarily unable to referee due to injury), and to give written
informed consent. A total of 206 referees responded to the
request for participation. Two participants were excluded
because they did not meet the age criterion, four because
they had been qualified for less than three years, and one
due to current inactivity. The final sample consisted of 199
referees (91.96%, male, M,,.=28.24, SD=8.467; Min=18
and Max =58). Of the total sample, 146 (73.4%) were ama-
teurs, and 53 (26.6%) were classified as semi-professional
or professional.

Instruments

Data were collected on sociodemographic variables, includ-
ing year of birth, gender and education level (no education,
basic education, high school education, and university stud-
ies). In addition, information was gathered on pain inten-
sity experienced in the last three—four months as a result of
refereeing activity, along with the presence and severity of
injuries in the last three seasons. Following the procedure
used by Olmedilla-Zafra et al. [34], a question was asked,
how many injuries have you had in the last three seasons
according to severity? The response options were: Mild
Injuries (required treatment and resulted in at least one day
of restricted sporting activity); Moderate Injuries (required
treatment and resulted in six days of restricted participa-
tion in training, sporting activity, or competition); Serious
Injuries (required one to four months of sick leave); and
Very Serious Injuries (involved four months of sick leave
and required hospitalization, surgery, or continued rehabili-
tation to avoid deterioration).

Pain catastrophizing was assessed using the Pain Cat-
astrophizing Scale (PCS) [14, 54], in its Spanish version
validated in athletes by Olmedilla-Zafra et al. [35]. The
PCS is a 13-item scale in which participants take their past
painful experiences as a reference to indicate the degree to
which they have experienced about the thoughts or feelings
described in a series of statements (e.g., The pain is very
bad, and I don't think it will ever get better). The partici-
pants respond on a Likert scale ranging from 0 (never) to 4
(always). The PCS yields a total score and three sub-scale
scores assessing (a) Rumination: the constant worry and
inability to inhibit pain-related thoughts; (b) Helplessness:
the inability to cope with painful situations; and (c) Magnifi-
cation: exaggeration of the unpleasantness of pain situations
and expectations of negative consequences. The total score
ranges between 13 and 62 points, with low scores indicat-
ing low catastrophism and high scores indicating high cata-
strophism. In this study, the internal consistency (assessed
by Cronbach's alpha) was good for the total score (¢=0.932)
and for the dimensions of Rumination (¢ =0.858), Helpless-
ness (¢ =0.882), and Magnification (¢ =0.774).

The Spanish adaptation of Acceptance and Action Ques-
tionnaire (AAQ-II) [7] by Ruiz et al. [47] was used to meas-
ure psychological flexibility—inflexibility. This is a 7-item
questionnaire concerned with how the individual relates to
their internal events (e.g., thoughts, feelings, emotions and
memories) and to what extent they perceive these events as
barriers to leading the life they wish. Participants respond
on a Likert-type scale (1: never true, to 7: always true) to
indicate the extent of their belief in the statements (e.g.,
Worries get in the way of my success). Low scores on the
questionnaire indicate greater psychological flexibility,
while high scores indicate greater inflexibility. The test used
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in this study has shown high internal consistency (Cron-
bach's a=0.903). To determine the relationship between the
level of flexibility and the rest of the variables, participants
were categorized according to tercile distributions of the
total AAQ-II score [44]. Thus, three levels were established:
High Inflexibility (>34 points), Medium Inflexibility (21-33
points), and Low Inflexibility (<20 points).

Perfectionism was assessed using the Frost Multidimen-
sional Perfectionism Scale (FMPS) [18], in its Spanish
version developed by Gelabert et al. [20]. The FMPS is a
35-item self-report instrument where participants respond
on a Likert-type scale (1—strongly disagree, to S—strongly
agree) to a set of statements (e.g., If I fail partly, it is as
bad as being a complete failure). Good internal consistency
was found for the total score (a=0.922) and the following
dimensions of perfectionism: Concern over Mistakes (CM,
a=0.903), reflecting negative reactions to errors; Doubts
about Actions (DA, a=0.776), reflecting the tendency to
doubt one's ability; Personal Standards (PS, a=0.752), set-
ting high standards for evaluation; Parental Expectations
(PE, a=0.813), the belief that one's parents set very high
standards; Parental Criticism (PC, a=0.810), the belief
that one's parents were overly critical; and Organization (O,
a=0.919), the importance attached to orderliness.

Procedure

All procedures were conducted in accordance with the ethi-
cal standards of the responsible committee on human experi-
mentation (institutional and national) and the Declaration of
Helsinki 1975, revised in 2013. The study was approved by
the Andalusian Ethics Committee of Biomedical Research
(Evaluation Committee of Huelva. Internal Code: 2159-N-
21. Date of approval: 14/12/2021; Act: 11/21). All partici-
pants completed the informed consent form.

Data collection was conducted online from December 15,
2021, to February 06, 2022. The Referees Committee of
the Royal Spanish Football Federation and all its Territorial
Committees were contacted, informing them of the study
and requesting their collaboration by disseminating the link
to the online questionnaires among the active referees in the
federation.

Data Analysis

Descriptive analyses (frequencies, percentages, means,
and standard deviation) were conducted on the main study
variables. Quantitative variables were then compared using
the Student’s t-test for independent groups. Snedecor's F
or ANOVAs were used to analyze more than two groups.
For the Student's #-test, effect sizes were estimated using
Cohen's d (where < 0.2 denotes a small effect size; around
0.5 a medium effect size, and > 0.8 a large effect size). In the
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case of qualitative variables, comparisons were made using
the Chi-square test (y%). Associations between the variables
were analyzed by Pearson correlations, and stepwise linear
regression analysis was employed to determine the predic-
tors of pain catastrophizing. All analyses were conducted
using the SPSS statistical package (IBM version 20.0, SPSS
Inc., Armonk, NY, USA), adopting a significance level of
P <0.05.

Results

The sample consisted of 199 referees, of whom 91.96%
(n=183) were men (M, =28.41, SD=8.674) and 8.04%
(n=16) were women (M, =26.25, SD=5.373). There
were no differences between the two groups according to
age (r=0.978, gl=197, P=0.329). Concerning education
level, 2.5% (n=15) reported having a basic level, 44.2%
(n=388) a secondary education level, and 53.3% (n=106)
had completed university education.

In terms of refereeing activity, 23.6% (n=53) reported
refereeing in professional/semi-professional leagues and
73.4% (n=146) in Amateur leagues. The participants had
been qualified for a mean of 8.24 years (SD=5.228; Min=3,
Max =28). The Professional/Semi-professionals (M =10.32,
SD=4.961) had been qualified for more years than the Ama-
teurs (M =7.48, SD=5.132), a difference that was statisti-
cally significant (r=3.483, P=0.001). There were no age
differences (r=0.368, P=0.713) between Professional/
Semi-professional (M, =28.60, SD=5.963) and Amateur
(Moo =28.10, SD=9.224) referees.

Of the whole sample, 7.5% reported that they were cur-
rently injured (see Table 1), of which 73.3% stated that the
injury was refereeing-related (refereeing, performing physi-
cal tests or training). When asked about the injured body
area, 80% (n=12) stated that the injury was in the feet/legs/
knees; 3.31% (n=2) in the waist/hips; and 6.7% (n=1) in
the head region. In addition, 52.8% of the participants stated
that they had felt pain resulting from their refereeing activ-
ity in the last 3—4 months. Of these, 46% had felt pain in
the feet/legs/knees; 3.5% in certain trunk areas; 2% in the
waist/hips; 0.5% in the hands/elbows/arms; and 0.5% in the
shoulders/neck.

Regarding pain intensity, when comparing the Profes-
sional/Semi-professionals (M =6.38, SD=2.080) and
Amateurs (M =6.04, SD=1.898), no statistically signifi-
cant group differences were observed (74 ;93=0.789,
P=0.432).

Table 2 shows the scores obtained from the referees
on the various tests according to category. No differences
were observed between the two groups in any of the tests
or the corresponding subscales. However, there was a non-
significant trend in which amateur referees assigned greater
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Table 1 I,Dai.n and injury-related Pain and injury characteristics Referee category )(2( 1199) P
characteristics of the sample ’
according to referee category Professional Amateur  Total
(Professional/Semi-professional Semi-professional 146 (73.4) 199
and Amateur), along with Chi- 53 (26.6)
square values
I am currently injured 1483 0.223
Yes 6(11.3) 9(6.2) 15 (7.5)
No 47 (88.7) 137 (93.8) 184 (92.5)
The injury relates to refereeing activity 0.511 0475
Yes 5(83.3) 6 (66.7) 11 (73.3)
No 1(16.7) 3(33.3) 4(26.7)
Injury prevents me from refereeing 1.111  0.292
Yes 4 (66.7) 8 (88.9) 12 (80.0)
No 2(33.3) 1(11.1) 3 (20.0)
Injuries (last 3 seasons) 0.009 0.924
Yes 41 (77.4) 112 (76.7) 153 (76.9)
No 12 (22.6) 34 (23.3) 46 (23.1)
Minor injuries (last 3 seasons) 0.195  0.659
Yes 29 (54.7) 85(58.2) 114(57.3)
No 24 (45.3) 61(41.8) 85(42.7)
Moderate injuries (last 3 seasons) 0.014  0.907
Yes 23 (43.4) 62 (42.5) 85(42.7)
No 30 (56.5) 84 (57.5) 114(57.3)
Serious injuries (last 3 seasons) 0.033  0.855
Yes 13 (24.5) 34(23.3) 47(23.6)
No 40 (75.5) 112 (76.7) 152 (76.4)
Very serious injuries (last 3 seasons) 0.373  0.542
Yes 5(9.4) 10 (6.8) 15 (7.5)
No 48 (90.6) 136 (93.2) 184 (92.5)
Pain related to refereeing (last 3—4 months) 0.398  0.528
Yes 26 (49.1) 79 (54.1) 105 (52.8)
No 27 (50.9) 67 (45.9) 94 (47.2)
Pain has prevented me from refereeing (last 0.022  0.883
3—4 months)
Yes 19 (35.8) 54 (37.0) 73 (36.7)
No 34 (64.2) 92 (63.0) 126 (63.3)

Number and percentage of cases [N (%)] for categorical variables

importance to the order and organization of what occurs
during the course of a game or activity, as indicated in the
subscale (O) of the perfectionism test.

Regarding the Psychological Flexibility test scores, 2.0%
(n=4) of the referees obtained scores that indicate High
Inflexibility, 19.6% (n=39) with Medium Inflexibility, and
78.4% (n=156) with Low Inflexibility (see Table 3). Thus,
referees with scores denoting high Psychological Flexibility
(Low Psychological Inflexibility) showed lower pain cata-
strophizing, as indicated in both their total score and the
three subscales of the test (all with a large effect size, except
in the case of rumination, which was medium).

Concerning the intensity of perceived pain related to ref-
ereeing activity during the last 3—4 months, no differences

were observed between participants with High—Medium
Inflexibility and those with Low Inflexibility. However, those
who reported feeling pain showed higher scores on Psycho-
logical Inflexibility (M =15.94, SD=6.975) than those who
did not (M =13.19, SD="7.328). This difference was sig-
nificant (¢ 4,97 =2.712, P=0.007) with a medium effect
size (d=0.4). Similarly, the group that reported feeling pain
obtained a higher total score in catastrophizing (M =20.33,
SD =9.415) than those who did not (M =12.96, SD =9.588),
a difference that reached significance (7497 =5.469,
P <0.001) with a large effect size (d=0.8). These groups
also differed on rumination (# 4,97 =35.555, P <0.001),
helplessness (74— 197 =5.291, P <0.001) and magnification
(t(4p=197)=3.557, P <0.001) scores.

@ Springer



Journal of Science in Sport and Exercise

Table 2 Means and standard deviations of the dependent variable (Pain Catastrophizing, Psychological Inflexibility, Perfectionism) of the sam-

ple according to the referee category, and Student’s ¢ values

Variable Referee category ! (=197 P
Professional Amateur Total
Semi-professional 146 (73.4) 199
53 (26.6)
Total pain Catastrophizing 16.79 (9.367) 16.87 (10.473 16.85 (10.167) 0.047  0.962
Rumination 6.43 (3.560) 6.28 (3.954) 6.32 (3.845) 0.248  0.805
Helplessness 6.45 (4.135) 6.55 (4.670) 6.52 (4.524) 0.131 0.896
Magnification 3.91 (2.677) 4.04 (2.813) 4.01 (2.772) 0.304 0.761
Total perfectionism 90.42 (20.217) 96.22 (21.463) 94.67 (21.244) 1.712  0.088
Personal standards (PS) 21.70 (5.086) 21.80 (5.290) 21.77 (5.224) 0.123 0.902
Parental expectations (PE) 10.91 (3.948) 12.22 (4.673) 11.87 (4.520) 1.823 0.070
Parental criticism (PCR) 7.21 (3.177) 8.25 (4.008) 7.97 (3.824) 1.702  0.090
Concern over mistakes (CM) 19.28 (7.492) 20.20 (8.041) 19.95 (7.890) 0.723 0471
Organization (O) 22.04 (5.259) 23.69 (5.330) 23.25 (5.348) 1.942  0.054
Doubts about actions (DA) 9.28 (3.284) 10.06 (3.759) 9.85 (3.646) 1.334  0.184
Total psychological inflexibility 14.81 (6.685) 14.58 (7.476) 14.64 (7.258) 0.196  0.229
Categorized Psychological Inflexibility ;(2( 1,199)=0.913 0.339
High—medium (>21 points) 9 (17.0) 34 (23.3) 43 (21.6)
Low (<20 points) 44 (83.0) 112 (76.7) 156 (78.4)
Mean and standard deviation [M(SD)] for continuous variables. Number and percentage of cases [N(%)] for categorical variables
Tab!e.?a Means and s.tandard Variable Psychological Inflexibility t (4= 197) P Cohen’s d
deviations for the Pain ’
Catastrophizing Scale (PCS), High-medium Low
according to the categorization 43 (21.6) 156 (78.4)
of Psychological Inflexibility
(Acceptance and Action Pain intensity (N=105) 5.73 (1.564) 6.25 (2.041) 1.193 0.235
Questionnaire; AAQ-II) and Total pain catastrophizing 23.70 (8.526) 14.96 (9.785) 5.322 <0.001 0.95
Student’s ¢ values Rumination 8.33 (3.584) 577 (3.740)  4.004 <0001  0.69
Helplessness 9.42 (3.666) 5.72 (4.419) 5.023 <0.001 0.91
Magnification 5.95 (2.526) 3.47 (2.596) 5.590 <0.001 0.97

Mean and standard deviation [M(SD)] for continuous variables. Number and percentage of cases [N(%)]
for categorical variables. Low Inflexibility (<20 points in AAQ-II); High—Medium Inflexibility (>21 points

in AAQ-II)

Table 4 displays the responses given to the various meas-
urement scales according to the reported injuries and sever-
ity during the last three seasons. It is clear that, compared
with the non-injured referees, those who reported suffering
from injuries obtained higher scores on pain catastrophizing,
with a large effect size (d=0.9). These groups also showed
differences in rumination (d=0.9) and helplessness (d=0.9)
with large effect sizes, and a difference in magnification with
a medium effect size (d=0.7).

Concerning the severity of the injuries, it was found that
in the case of mild injuries, the effect size was medium for
the total score on pain catastrophizing (d=0.5), rumination
(d=0.6), helplessness (d=0.5) and magnification (d=0.5).
For moderate injuries, the effect size remained moderate for
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the total score on pain catastrophizing (d=0.6), rumination
(d=0.5), helplessness (d=0.7) and magnification (d=0.5).

For those who reported severe injuries, compared to those
who did not, the effect size was reduced, showing a medium
effect size for pain catastrophizing (d=0.4), rumination
(d=0.4) and helplessness (d=0.4), with no differences in
magnification. Finally, for those with very severe injuries, no
differences were found in pain catastrophizing or the mag-
nification subscale, while a medium effect size was found in
rumination (d=0.6) and helplessness (d=0.5).

In addition, differences were only observed in the scores
on psychological inflexibility for those who reported minor
injuries (accounting for 57.3% of the sample), with a
medium effect size (d=0.4).
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A stepwise linear regression analysis was conducted to
explore the possible relationships between pain catastrophiz-
ing and psychological inflexibility, perfectionism, pain inten-
sity, age, and the number of injuries (see Table 5). These
variables were included as predictors of the total pain cata-
strophizing score (see Table 6).

Although perfectionism showed a positive and significant
correlation with pain catastrophizing (r=0.157, P=0.027),
this significance was lost when the other variables were
added to the model. Consequently, psychological inflexibil-
ity emerged as the main explanatory variable, explaining
11.6% of the variance (P=0.002), with a predictive power of
$=0.333 (P=0.005). Similarly, when successively introduc-
ing the other variables, these explained 92% of the variance
in catastrophizing, with psychological inflexibility main-
taining a predictive power of f#=0.313 (P=0.006) and pain
intensity a predictive power of f=0.298 (P=0.001). The
number of injuries was not a significant variable.

Discussion

The present study expected to find a relationship between
high psychological flexibility and lower pain catastrophiz-
ing (Hypothesis 1), and a positive relationship between
perfectionism scores and pain catastrophizing (Hypothesis
2). Similarly, it was anticipated that pain catastrophizing
scores would show a positive relationship with the number
of injuries reported by referees (Hypothesis 3). In contrast,
psychological flexibility will be related to fewer injuries
(Hypothesis 4), while high perfectionism will be associ-
ated with a higher number of injuries reported by referees
(Hypothesis 5).

Hypothesis 1 is supported by the data, since it was
observed that low scores on psychological inflexibility
were correlated with lower pain catastrophizing on all
dimensions of the test. This finding is in line with the

Table 5 Bivariate Pearson

. Variable 1 2 3 4 5 6 7 8 9
correlations
1.-PC 1
2.-RU 0.913%*% ]
3.-HE 0.932%#** (), 752%3%:* 1
4-MA  0.881%%% (0 735%%% (), 742%%* ]
5.-PE 0.157%* 0.123* 0.136* 0.182%* ]
6.- IP 0.456%+%  (0,370%%%  (.438%** (). 444%%% (4] %%k ]
7.-1P 0.279%*  (0.194* 0.355%** (.145 —0.118 —0.046 1
8.- NI 0.208**  0.154* 0.201%*  0.223%*  (0.075 0.141%* 0.021 1
9.-AG  —0.203** —0.231*** —0.153* —-0.175* -0.151* —-0.190** —0.009 —0.015 1

*P<0.05; **P<0.01; ***P<0.001

PC Pain Catastrophizing, RU Rumination, HE Helplessness, MA Magnification, PE Total Perfectionism, P/
Psychological Inflexibility, /P intensity of pain, NI number of injuries, AG age

Table 6 Stepwise r.egression Variable 5 p P R2 AR? P F P
analysis, taking pain
catastrophizing as the predicted  Model 1 0044 0044 0031  F(1,104)=4.447  0.031
ke oot e o 2 oo
number of injuries and pain Model 2 0.116 ~ 0.072  0.005 F(2,104) =6.699 0.002
intensity as predictor variables PE 0.013 0.116 0.908
PI 0.333 2.879  0.005
Model 3 0.205 0.089 0.001 F(3,104) =8.688 <0.001
PE 0.056  0.501 0.617
PI 0.321 2.97 0.004
P 0.301 3.363 0.001
Model 4 0.209 0.004 0475 F(4,104) =6.613 <0.001
PE 0.052 0.470  0.639
PI 0.313 2.823 0.006
P 0.298 3.329  0.001
NI 0.065 0.717 0.475

PE Perfectionism Total, PI Psychological Inflexibility, NI number of injuries, /P intensity of pain
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notion that psychological flexibility promotes adaptive
coping [8, 22], which has also been observed in the field
of sport [9, 65].

It is striking that the estimated pain intensity during the
last three—four seasons did not differ between referees with
low and medium-high scores in psychological inflexibility.
These results support data reporting a weak relationship
between psychological flexibility scores and pain intensity
[24, 45]. Similarly, a study analyzing pain-related psycho-
logical inflexibility over time in women found a positive
correlation between psychological inflexibility and pain
severity at baseline. However, pain severity at baseline was
not associated with psychological inflexibility at follow-
up period [27].

This lack of a relationship between psychological inflex-
ibility and pain intensity could be due to the fact that psy-
chological inflexibility is characterized by behaviors that
provide short- but not long-term, pain relief [23, 63]. Such
behaviors include physical inactivity, avoidance of pain-
associated activities, rumination, and attempts to distract
from or suppress pain. In contrast, people with high psy-
chological flexibility are characterized by acceptance of
internal experiences, awareness of the present moment and
the opportunities it offers, and engagement in actions con-
sistent with personal goals and values [23]. Psychological
flexibility is also associated with improvements in pain per-
ception [23]. Given these two profiles, the assessment of
short-term pain intensity is unlikely to reveal differences
among referees across a range of scores (high/medium/low)
in psychological flexibility [23, 24, 27, 45].

Pain catastrophizing was shown to significantly correlate
with psychological inflexibility and pain intensity, in line
with previous studies [24, 27, 45, 62]. However, the sig-
nificant correlation between pain catastrophizing and pain
intensity runs counter to other studies with athletes that
found no correlation between pain catastrophizing scores
and estimated pain intensity [50]. Given these contradictory
findings, the debate still appears to be open as to whether
catastrophizing is an antecedent or a consequence of pain
intensity [59]. In this sense, catastrophizing and pain inten-
sity are the perception of stimulation. Thus, depending on
how they have evolved in the history of referees' interac-
tions, they will exhibit one or another of these character-
istics. Their interactions must be analyzed on the basis of
dispositional variables and contextually. This breaks with
the antecedent—consequent dichotomy.

The findings of the present study are congruent with
data indicating that athletes with catastrophic thoughts are
more likely to experience higher pain levels and a greater
cardiovascular response to a painful stimulus [26]. Thus,
it has been suggested that individuals who adopt a more
pain-accepting stance appear to catastrophize their pain to a
lesser extent [61]. Moreover, some studies in the literature

have reported a negative association between psychological
flexibility and pain catastrophizing [31, 45]. For example,
the work of Paparizos et al. [37] explored the relationship
between catastrophism and induced pain in a group of danc-
ers (expert, intermediate, and beginners) compared with a
control group. In the group of dancers, catastrophism was
significantly related to pain (as a predictor), that is, the more
experienced dancers showed more pain tolerance than the
beginners, and the dancers, in general, tolerated pain better
than the control group.

Similar to the work of Paparizos et al. [37], older athletes
have been shown to adopt more effective pain management
skills than their younger counterparts [29]. These results are
consistent with those found in our sample of referees, where
a significant negative association was observed between
age and pain catastrophizing, but not between age and pain
intensity.

Hypothesis 2 is partially supported by the finding that
perfectionism scores were positively correlated with pain
catastrophizing, since the correlation was only significant
for magnification (but not rumination or helplessness). This
result is compatible with findings from other studies suggest-
ing that perfectionism can exacerbate factors that affect pain,
such as catastrophizing [38], and is considered a vulnerabil-
ity factor in pain patients [19]. Moreover, and as previously
stated, perfectionism is positively related to psychological
inflexibility and cognitive rigidity [12]. However, when
the perfectionism variable was introduced into a predictive
model of catastrophism along with psychological inflexibil-
ity and pain intensity variables, it lost its power as a predic-
tor of pain catastrophism compared to these other variables.

This lack of predictive capacity of perfectionism for pain
catastrophizing is in line with current evidence supporting
the multidimensional nature of perfectionism, drawing a dis-
tinction between functional and dysfunctional perfectionism
[17, 52]. Thus, depending on contextual variables, functional
perfectionism refers to cognitions and behaviors aimed at
obtaining positive outcomes, with a tendency to be optimis-
tic about future success. In contrast, dysfunctional perfec-
tionism is characterized by an excessive focus on mistakes
and implies an inability to experience satisfaction with the
situation [52].

Our analyses revealed that the number of reported injuries
correlated significantly with pain catastrophizing scores. In
this regard, there is evidence that pain coping styles dif-
fer between currently injured and non-injured athletes, with
injured athletes showing significantly higher scores on cata-
strophizing [49]. However, the number of injuries does not
significantly predict catastrophism, when associated with
psychological inflexibility and pain intensity.

This could be because, considering the injuries reported
during the last 3—4 seasons, it was found that characteristics
of pain catastrophism differ according to the severity of the
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injury. Those referees who reported mild or moderate inju-
ries obtained higher total scores on pain catastrophism and
all its subscales (rumination, helplessness, and magnifica-
tion). In the case of severe injuries, there were no differ-
ences in magnification between those who reported injuries
and those who did not, although the differences in the total
score and the other two dimensions (rumination and help-
lessness) were maintained. Finally, for very serious inju-
ries, pain catastrophizing and magnification scores did not
differ between those who reported injuries and those who
did not, although differences were observed in rumination
and helplessness. These findings suggest that the objective
severity of the injury may be somewhat less important than
pain perception, modulation, and pain-related thoughts for
predicting pain catastrophizing [2].

No differences were found in psychological inflexibility
scores between participants who reported suffering injuries
in the last three—four seasons and those who did not, con-
trary to the findings of other studies [58]. However, an asso-
ciation was found between psychological inflexibility and
the severity of the injury, that is, those who reported minor
injuries (57.3%), showed greater psychological inflexibility,
as predicted by Hypothesis 4.

Finally, perfectionism was not found to correlate signifi-
cantly with the number of injuries (Hypothesis 5) or pain
intensity. The latter finding runs counter to reports in litera-
ture showing that perfectionism is positively associated with
the frequency and intensity of pain [30]. This lack of agree-
ment with the findings of previous research could stem from
the multidimensional nature of perfectionism. The "dual
process model of perfectionism" is now increasingly used
to explain the various effects of perfectionism [52]. This
model accounts for the existence of mixed perfectionist ten-
dencies. The combination of high scores for dysfunctional
perfectionism and low scores for functional perfectionism is
more maladaptive than the combination of high scores for
both perfectionisms [52]. Similar to the findings observed in
swimmers [13], it has been suggested that individuals with
mixed perfectionistic tendencies (depending on the coping
strategies used) may cope directly with stressors and experi-
ence the benefits of creating an action plan to manage the
stressful situation [3].

The present study has several limitations. First, its
correlational nature prevents us from establishing causal
relationships between the study variables (although the
literature has provided support for such relationships).
Although information has been collected through referees’
self-reports regarding the presence and severity of injuries,
it would be of interest to analyze more specific dimen-
sions of sporting-related injuries and associated constructs
(e.g., the type and duration of the injury, the intensity of
current pain, or the rehabilitation process) and examine

@ Springer

how these variables could relate to pain catastrophizing.
Likewise, it would be useful to conduct longitudinal and
long-term studies that evaluate psychological flexibility
and pain catastrophizing. Such studies could also exam-
ine the evolution of pain perception, pain intensity, and
changes in the injury during rehabilitation across a variety
of sports and injuries.

Conclusion

The results of this study provide a better understanding
of the variables that influence pain catastrophizing. Fur-
thermore, these findings have practical implications. Pain
catastrophizing is one of the most important treatable
psychological factors involved in pain perception, and its
strong association with increased psychological inflexibil-
ity opens up promising new avenues of research. The cur-
rent literature suggests that psychological flexibility is a
notable coping strategy that contributes towards resilience,
improving the perception of pain and reducing the extent
to which it is negatively evaluated. Given the frequency
and prevalence of injury and pain in the referee popula-
tion, intervention strategies for referees should include
measures to assess and improve psychological flexibility.
This would help referees improve their pain management
strategies and shorten the recovery process for sports inju-
ries (which are often very costly and consequential).
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