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Abstract

Introduction: Complex Regional Pain Syndrome type 1 (CRPS-1)
is defined as a group of sensory and motor disorders that occur as
a result of traumatic tissue damage, such as fractures of the dis-
tal radius. Pain persistence induces supramedullary neuroplastic
changes, resulting in a central sensitization syndrome, in which psy-
chological, affective, and behavioral dimensions interact to amplify
the experience of pain. The primary objective of this study was to
quantify the relationship between the intensity and duration of
perceived pain and psychological factors and quality of life in CS
patients diagnosed with CRPS-1 after distal radius fracture.

Materials and Methods: An observational descriptive, cross-
sectional study using non-probability convenience sampling was
conducted from January 27, 2023 to June 11, 2023. Pain intensity,
kinesiophobia, anxiety, depression, hypervigilance, catastrophizing,
perceived stress, and quality of life were measured. Statistical anal-
ysis was performed using IBM SPSS Statistics for Windows, version
20.0 (IBM Co.), which included descriptive and normality analyses
and multiple correlational regression strength calculation.

Results: A total of 26 participants were selected: n=17 women
(65.4%) and n=9 men (n=34.6%) with central sensitization diag-
nosed with CRPS-1 after distal radius fracture. Pain intensity corre-
lated positively and strongly with kinesiophobia (TSK-11) (6=0.3697,
t=2.760, p=0.014) and negatively with performance-related quality
of life (6=-0.4778, t=-3.301, p=0.005). The correlation between pain
duration correlated with depression was positive and very strong
(B=0.7576, t=4.474, p<0.001).

Conclusion: In patients with CRPS after a distal radius fracture
who have been diagnosed with CS, pain intensity has been shown
to have a positive association with levels of kinesiophobia, while
pain duration is significantly related to elevated levels of depres-
sion.
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Introduction

Complex Regional Pain Syndrome type 1 (CRPS-1) is a group
of sensory and motor disorders that occur as a result of a trau-
matic tissue injury such as fractures or dislocations [1-3]. Its an-
nual incidence stands at 13.63 cases per 100,000 inhabitants,
being more frequent in a ratio of 1.20 to 1 in women compared
to men [4]. Although its etiology is multifactorial, it is produced
by the massive release of neurotransmitters and pro-inflam-
matory substances from the dorsal root ganglia to the fracture
region as a consequence of a dysfunction of the sympathetic
Autonomic Nervous System (ANS) [5]. This excess of nocicep-
tive information induces peripheral sensitization that leads to
hyperalgesia, allodynia, impaired sweating and atrophy of the
skin or joints, stiffness, etc. [6-8].

The persistence of these mechanisms triggers neuronal hy-
peractivity in ascending nociceptive transmission that causes
not only the activation of the central Nervous System (CNS), but
also of the supramedullary structures related to the ANS, caus-
ing a phenomenon called secondary or Central Sensitization
(CS) [9-11] resulting in an increase in perceived pain intensity,
hypersensitivity, skin redness, sweating, and a moderate loss of
mobility in the affected limb.

The loss of quality of life of most of these patients is medi-
ated, in turn, by the psychological reactions that emerge dur-
ing the course of the disease, among which kinesiophobia and
hypervigilance stand out [12,13], as well as the emergence of
negative thoughts such as catastrophizing that feed back into
aversive behavior towards pain [14-16]. In addition, in conjunc-
tion with affective disorders (e.g., depression, anxiety, etc.)
[17] may act by aggravating the perception of their illness and
act as predictors of poorer recovery and failure to respond to
conventional treatments [18]. Recently, some imaging studies
have identified the existence of alterations in neurocognitive
domains in patients affected by CRPS that alter cortical areas
related to learning and memory, which could explain a decrease
in the coping capacity of this syndrome [19,20].

As noted above, the identification and monitoring of psycho-
logical factors, which may act as drivers of the long-term subjec-
tive pain experience, are especially important in those patients
diagnosed with CRPS type 1 after a distal radius fracture since
symptoms and signs compatible with CS phenomenon begin to
appear in these patients. However, despite the available knowl-
edge on how these psychological responses influence the ex-
perience and duration of CRPS, no previous descriptive study
has investigated the magnitude and direction of these relation-
ships through multiple linear regression analysis models whose
analysis would allow us to understand how these psychologi-
cal and quality perception factors linked to the centralized pain
experienced by the patient diagnosed with CRPS interact with
each other. For this reason, the main objective of this study was
to quantify the relationship between the intensity and duration
of perceived pain and psychological factors and quality of life in
CS patients diagnosed with CRPS-1 after distal radius fracture.

Materials and Method
Study Design

An observational, descriptive, cross-sectional study was con-
ducted according to the Statement for Reporting Observational
Studies (STROBE) reporting standard [21] using non-probabilis-
tic convenience sampling to quantify the association between
pain intensity and psychological factors in a sample of CRPS-1

subjects with CS after radial fracture. The study was conducted
from January 27 to June 11, 2023 at the European University of
the Canary Islands (Campus Casa Salazar, Tenerife, Spain). Prior
to inclusion in the study, each participant was required to sign
written informed consent to participate and be registered in an
anonymous database.

Participants

After signing the informed consent form, the JHM investiga-
tor conducted a clinical interview to assess whether the candi-
dates met the previously established inclusion criteria: (1) men
and/or women over 18 years of age, (2) diagnosed with CRPS-1
after a radius fracture, (3) medically validated for the presence
of CS-related pain using the Spanish version of the Central Sen-
sitization Inventory (CSI) (>40) and (4) expressed their Willing-
ness to participate by signing an informed consent form. On the
other hand, the exclusion criteria were: (1) adults who suffered
from cognitive impairment or psychiatric disorder and (2) who
had hearing limitations or problems understanding the Spanish
language.

Collection of Information and Measuring Instruments

After evaluating the eligibility criteria and signing the in-
formed consent to participate in the study, the ISSZ investigator
collected data from March 2, 2023 to April 23, 2023 in a hospital
clinic of the European University of the Canary Islands (Campus
Casa Salazar, Tenerife, Spain). Information was obtained from
interviews that were conducted with the aim of identifying and
collecting affiliation data (e.g., sex, age, employment status,
marital status, type of fracture) and anthropometric data (e.g.,
weight, height, BMI).

CS was then assessed using the Spanish version of the CSI, a
two-part scale that assesses a total of 25 common health-relat-
ed symptoms and their relationship to CS, with scores ranging
from 0 (no) to 4 (always), with a maximum of 100. The instru-
ment is reliable and valid for populations vulnerable to pain,
showing high internal consistency (a=0.872) and test-retest re-
liability (r=0.91) [22]. Subjects who met the inclusion criteria
were then administered questionnaires, scales, and assessment
instruments that measured the primary variables (pain inten-
sity and duration) and secondary variables related to psycho-
logical function (kinesiophobia, catastrophizing, anxiety, stress,
depression, hypervigilance) and quality of life.

Study Variables
Primary

Pain intensity was assessed using the Numeric Pain Rating
Scale (NPRS) [23], a validated subjective measurement instru-
ment for acute and chronic pain that is simple to apply and fre-
qguently used to assess changes in pain intensity. It consists of a
numbered line of 10 cm in which the patient indicates the level
of pain, ranging from 0 (no pain) to 10 (worst pain ever per-
ceived). On the other hand, the duration of pain was obtained
by estimating the time (in months) from the medical diagnosis
to the time of measurement.

Secondary

Kinesiophobia: Kinesiophobia is the fear of movement or the
fear of re-injuring oneself during movement and is considered
one of the most important predictors of persistent pain. This
variable was measured using the Tampa Scale for Kinesiopho-
bia (TSK-11-SV) [24], a reliable and validated instrument con-
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sisting of 11 items that must be answered using a Likert-type
scale, with the assigned range being from 1 (strongly disagree)
to 4 (strongly disagree). The results of the scale are interpreted
based on the final values obtained, with a higher score indicat-
ing a higher degree of kinesiophobia.

Anxiety: Anxiety is the tendency to see or react to differ-
ent situations as more threatening (anxiety trait) or as a tem-
porary period of duration and intensity characterized by ten-
sion, worry, and increased activity of the autonomic nervous
system (anxiety state). In this study, anxiety was assessed with
the Spanish version of the State-Trait Anxiety Inventory (STAI)
[25], which measures anxiety status across 20 items with four
options using a Likert-type response scale, which scores from 0
(not always) to 3 (a lot).

Perceived stress: Perceived stress is a set of psychological
changes that cause various ailments in the stomach, respiratory
system, skin, nervous system and/or musculoskeletal system. To
evaluate this variable, the Perceived Stress Scale (PSS) [26] was
used, which contains a total of 14 items with a score ranging from
0 (never) to 5 (very frequent) and which allows us to establish
that the higher the score, the higher the level of perceived stress.

Depression: Depression is an affective disorder character-
ized by emotional irritability or loss of interest or pleasure in
daily activities. This dimension was measured with the Beck
Depression Inventory (BDI) [27] composed of 21 items that as-
sess attitudes and symptoms characteristic of depression and in
which participants must choose which statements best describe
how they feel during the previous week, including the day the
test was administered. At the end, each score must be added
up, taking as a reference the score of 63 as the maximum value
and 0 as the lowest.

Hypervigilance: Hypervigilance is defined as a state of alert-
ness and signs of impending pain that occurs when threat values
are high and causes the individual to engage in aversive behav-
ior toward pain. To analyze this variable, the Pain Vigilance and
Awareness Questionnaire (PVAQ) [28] was used, which assesses
pain awareness, vigilance, and observation. The questionnaire
consists of 9 statements, and patients must indicate their value
on a scale from 0 (never) to 5 (always).

Catastrophizing: Catastrophizing measures excessively
negative orientation to harmful stimuli in a painful situation.
This study used the Spanish version of the Pain Catastrophiz-
ing Scale (PCS) [29] which consists of 13 statements describ-
ing pain-related emotions and thoughts, in which subjects must
indicate their level of agreement with these statements on a
scale of 0 (not at all) to 4 (always). Their interpretation implies
that the higher the score obtained, the greater the presence of
catastrophic behavior in the individual.

Quality of life: Health-related quality of life is the impor-
tance people place on their lives in the physical, mental, and
social aspects that make up their health and are influenced by
personal experiences, beliefs, expectations, and perceptions. To
measure this variable, the Spanish version of the SF-36 Health
Questionnaire was used [30]. In this tool, composed of 36
items, it evaluates different response options through a Likert-
type scale, ranging from 3 to 6, so higher scores reflect a higher
quality of life.

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics

software for Windows, version 20.0 (IBM Co.), for data analy-
sis and representation. First, the ISSZ researcher made a re-
cord in an electronic database of the results of the assessment
instruments. JHM verified the accuracy of the data by com-
pleting the double data entry. Second, the SEMP researcher
performed descriptive calculations to characterize the sample
based on the parameters of centralization (mean and median),
dispersion (standard deviation and variance) and position (first
quartile and third quartile). Thirdly, the assumption of normal-
ity of each of the variables was tested using the Shapiro-Wilk
test, establishing the level of statistical significance at p<0.05.
If these criteria for bivariate correlations were met, Pearson's
correlation coefficient was used to determine the relationship
between the primary and secondary variables, as well as the
coefficient of determination and alignment of each association.
In the event that any of them were not met, it was decided to
resort to Spearman's correlation coefficient rho to calculate the
strength of association between them. The significantly associ-
ated variables were entered into independent multiple linear
regression models whose result was expressed through the cor-
relation coefficient (R), the adjusted coefficient of determina-
tion (R2-Adjust) and the mean square error (RMSE) with their
corresponding result of the Snedecor F contrast test (F-value).
The correlation strength of each independent variable within
the regression model was described from the standardized beta
coefficients (8) with its corresponding result of the T-student
significance test. For its interpretation, 0.26 to 0.49 (weak) was
considered; 0.50 to 0.69 (moderate); 0.70 to 0.89 (strong); and
0.90 to 1.00 (very strong). No other selection criteria were ap-
plied to include independent variables in the multiple regres-
sion model. Statistical significance was established at p<0.05.

Ethical Considerations

All patients and controls approved in writing by assent or
informed consent according to whether they were minors or
adults in their voluntary participation in the study. This study
was approved by the institutional ethics committee CEIm
23/171-05_X_TFM.

Results
Sample Description

A total sample of 26 subjects with CRPS after a distal radius
fracture who suffered from CS pain was included. A total of n=17
women (65.4%) and n=9 men (n=34.6%) aged between 47 and
79 years (mean=63.35 years, SD=8.75) were selected (Figure 1).
The weight of our population ranged from 45.60 kg to 98.20
kg in the highest case (mean=78.14 kg, SD=12.65). Regarding
their height, the subjects in the sample had a height that ranged
from 1.64 m to 1.88 m (mean=1.74 m, SD=0.0586) obtaining a
variation in Body Mass Index (BMI) from 14.39 to 30.99 kg/m2
(mean=25.92 kg / m?, SD=4.24). Regarding the type of distal ra-
dius fracture, more than half of the sample had Colles’s fracture
(n=18, 69.2%), followed by Smith fracture (n=4, 15.4%) and Ga-
leazzi and Monteggia fracture (n=4, 15.4%) (Table 1 & Figure 1).

Description of the Study Variables

Pain intensity was moderate (mean NPRS=7.50, SD=1.42)
while pain duration was 12.96 months (SD=4.14) The CS of
the sample measured with the CSI was mean=44.9 (SD=3.08).
Regarding the psychological variables related to pain, Kinesio-
phobia (TSK-11-SV) reached a mean=25.65 (SD=7.27), State-
Trait Anxiety (STAl) mean=53.27 (SD=11.54), Perceived Stress
(PSS) mean=33.77 (SD=6.40), depression (BDI) mean=24.96
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Participants assessed for eligibility (n=61)

Inclusion

Excluded (n=26)

»| - Did not meet the inclusion criteria (n=9)
- Declined to participate (n= 12)

-Other reasons (n=5)

Participants interviewed (n= 35)

Excluded (n=9)

- Other diseases (n=6)

- Hearing problems or problems of
understanding of the Spanish language (n=3)

v

A

Participants finally analyzed (n=26)
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Figure 1: Flowchart for Participant Selection.

Kinesiofobia (TSK-11-SV}
(B=0.3697)

Anxiety (STAI)
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Depression (BDI)
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Complex Regional Pain

Pain intensity (NPRS)
(R=0.898, R* Ajut.=0 808,
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Quality of life-Body Pain (SF36-BP)
(B=-02535)

Quality of life-Global Health (SF36-GH)
(p=-0.1693)

Figure 2: Correlation between pain intensity and psychological
factors in patients diagnosed with CRPS after distal radius fracture
with CS.

(SD=14.76), hypervigilance (PAVQ) obtained a mean=23.8
(SD=11.0) and catastrophizing (PCS) mean=39.7 (SD=13.6). In
relation to the variable of quality of life (SF-36), quality of life
related to physical function (mean=67.5, SD=11.5), physical role
(mean=55.2, SD=26.3), body pain (mean=73.6, SD=13.4), gener-
al health (mean=50.8, SD=20.6), vitality (mean=65.0, SD=6.37),
social functioning (mean 54.6, SD=31.8), emotional functioning
(mean=81.3, SD=8.67) and mental health (mean 73.1, SD=13.3)
(Table 2).

Table 1: Demographic description of the sample.

Multiple Correlation Analysis

Regarding the multiple regression model for the association
between pain intensity (NPRS) and psychological and quality of
life dimensions, a strong predictive value was found (R=0.898,
R2-adjusted = 0.612, F=7.43, p<0.001) with an acceptable ad-
justment (VIF<1.0) and a tolerance greater than 0.620. Statisti-
cal power was good (Power (1-B) = 0.99). In this model, only the
standardized regression coefficients of kinesiophobia (TSK-11)
(6=0.3697, t=2.760, p=0.014) and quality of life related to physi-
cal performance (6=-0.4778, t=-3.301, p=0.005) were statisti-
cally significant (Figure 2 & Table 3). Correlation between pain
intensity and psychological factors in patients diagnosed with
CRPS after distal radius fracture with CS.

In the multiple regression model for the association between
pain duration (months) and psychological reactions to pain
and quality of life, it was observed that the predictive value
was very strong (R=0.962, R2-adjusted=1.11, F=9.65, p<0.001)
with a good fit (VIF<1.3) and a tolerance greater than 0.421.
Statistical power was good (Power (1-B)=0.99). In this model,
only the standardized regression coefficient of depression (BDI)
(B=0.7576, t=4.474, p<0.001) was statistically significant (Figure
3 & Table 4). Correlation between pain duration and psychologi-
cal factors in patients diagnosed with CRPS after distal radius
fracture with CS.

Depression (BDI)
(B=0.7576)

Catastrophizing (PCS)
(B=0.1327)

Pain duration (month)

(R=0.862, R? Ajust =111,
F=0.65.p<0.001)

Complex Regional Pain
Syndrome

Hypervigilance (PAVQ)
(B=0.1207)

Kinesiofobia (TSK-11-SV)
{B=0.1016}

Quality of life-Physical Function (SF36-PF)
(B=-0.1693)

Figure 3: Correlation between pain duration and psychological fac-
tors in patients diagnosed with CRPS after distal radius fracture
with CS.

Variable N Mean Median SD Var. W p 25t 75t
Age (years) 26 63.35 65.50 8.75 76.55 0.967 0.548 57.25 68.75
Weight (kg) 26 78.14 79.05 12.65 160.00 0.941 0.139 72.70 86.5
Stature (m) 26 1.74 1.73 0.058 0.003 0.973 0.693 1.69 1.78
BMI (Kg/m2) 26 25.92 27.29 4.238 17.96 0.910 0.026* 24.10 28.93
Note: N: Sample Size; SD: Standard Deviation; W: Statistical of the Shapiro-Wilk goodness-of-fit test; 25, 25t percentile; 75, 75" percentile. Shapiro-Wilk
goodness-of-fit test *p<0.05.
Table 2: Description of the study variables.
Variable Mean Median SD Var. w p 25t 75%
Pain intensity (NPRS) 7.50 7.00 1.42 2.02 0.911 0.028** 7.00 8.75
Duration of symptoms (months) 12.96 12.00 4.14 17.16 0.882 0.006** 10.00 14.00
Central Awareness (CSI) 44.92 45.00 3.08 9.51 0.943 0.161 42.00 46.75
Kinesiophobia (TSK-11-SV) 25.65 26.50 7.27 52.88 0.934 0.098* 22.00 30.75
Anxiety (STAI) 53.27 52.50 11.54 133.16 0.954 0.290 44.25 60.00
Perceived stress (PSS) 23.77 33.00 6.40 40.90 0.944 0.171 30.00 36.75
Depression (BDI) 39.73 22.50 14.76 217.80 0.857 0.002** 12.75 27.75
Hypervigilance (PAVQ) 67.46 21.00 11.04 121.78 0.789 <.001%** 18.00 27.00
Catastrophizing (PCS) 55.19 40.00 13.59 184.68 0.972 0.680 30.75 50.75
Quality of Life-Physical Function (SF36-PF) 73.58 68.00 11.48 131.70 0.915 0.035* 58.00 72.00
Quality of Life-Physical Role (SF36-PR) 50.77 55.00 26.32 692.96 0.887 0.008** 45.00 63.75
Quality of Life-Body Pain (SF36-BP) 65.04 71.00 13.40 179.69 0.938 0.120 65.00 80.00
Quality of Life-Global Health (SF36-GH) 54.62 40.00 20.58 423.38 0.813 <.001*** 40.00 75.00
Quality of Life-Vitality (SF36-V) 81.35 64.00 6.37 40.52 0.904 0.019** 62.00 68.00
Quality of Life - Social Function (SF36-SF) 73.08 60.00 31.78 1009.85 0.886 0.008** 20.00 80.00
Quality of Life - Emotional Role (SF36-ER) 23.77 80.00 8.67 75.12 0.832 <.001*** 75.00 80.00
Quality of Life-Mental Health (SF36-MH) 39.73 80.00 13.35 178.15 0.838 <.001%*** 70.00 80.00

Note: N: Sample Size; SD: Standard Seviation; W: Statistical of the Shapiro-Wilk goodness-of-fit test; 25, 25" percentile; 75", 75" percentile; Shapiro-Wilk

goodness-of-fit test. *p<0.05, **p<0.001. p<0.001.
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Table 3: Correlation between pain intensity and psychological factors in patients diagnosed with CRPS after distal radius fracture with CS.

Var. depend. Var. independent. R R? Adjust. RMSE F-value p-value B t p

Pain intensity 0.898 0.807 0.612 7.43 <,001
Kinesiophobia 0.3697 2.670 0.014*
Anxiety 0.2061 1.630 0.123
Perceived stress -0.0711 -0.474 0.642
Depression 0.0239 0.137 0.893
Hypervigilance 0.2791 1.433 0.171
Catastrophizing 0.076 0.656 0.521
Quality of Life-Physical Function -0.1383 -1.009 0.328
Quality of Life-Physical Role -0.4778 -3.301 0.005**
Quality of Life - Body Pain -0.2535 -1.875 0.079
Quality of Life-Global Health -0.1693 -0.581 0.573
Quality of Life-Vitality -0.1413 -0.470 0.647
Quality of Life - Social Function -0.1232 -0.915 0.38
Quality of Life - Emotional Role -0.0573 -0.499 0.627

Abbreviation: R? Adjust, R squared adjusted; RMSE, root mean square error; B, standardized beta coefficient. *p<0.05, **p<0.001. ***p<0.001.

Table 4: Correlation between pain duration and psychological factors in patients diagnosed with CRPS after distal radius fracture with CS.

Var. depend. Var. independent. R R? Adjust. RMSE F-value p-value B t p

Pain duration 0.962 0.829 111 9.65 <.001
Kinesiophobia 0.1016 0.956 0.360
Anxiety -0.1081 -0.961 0.357
Perceived stress -0.0216 -0.183 0.858
Depression 0.7576 4.474 <0.001***
Hypervigilance 0.1297 0.718 0.488
Catastrophizing 0.1327 1.307 0.218
Quality of Life-Physical Function -0.1693 -0.581 0.573
Quality of Life-Physical Role -0.1413 -0.470 0.647
Quality of Life - Body Pain -0.1232 -0.915 0.380
Quality of Life-Global Health -0.0573 -0.499 0.627
Quality of Life-Vitality -0.0775 -0.298 0.771
Quiality of Life - Social Function -0.0325 -0.173 0.865
Quality of Life - Emotional Role -0.0576 -0.302 0.768

Abbreviation: R? Adjust, R squared adjusted; RMSE, root mean square error; B, standardized beta coefficient. *p<0.05, **p<0.001. ***p<0.001.

Discussion

The aim of this study was to describe and quantify the asso-
ciation between psychological and quality of life variables with
the intensity and duration of centralized pain experienced by
people with CRPS after a distal radius fracture.

The first multiple regression model showed that the increase
in pain intensity observed in this patient profile is significantly
associated, on the one hand, with high kinesophobia scores,
and, on the other hand, with low quality of life scores related to
the ability to perform physical tasks. These findings suggest that
perceived pain intensity in patients with CRPS is associated with
altered pain coping behaviors, such as kinesiophobia, which is
the independent variable that best predicts the perception of
pain intensity suffered by these people. Our results also show
that the presence of kinesiophobia in patients with CS affected
by CRPS seems to act by promoting anticipatory overprotective
responses that strengthen the fear-avoidance cycle by positive
feedback and lead the patient to a decrease in physical activity
and an alteration in quality of life [31]. In relation to this idea,
Gheldof et al. (2006) [32] found, in a cross-sectional study con-
ducted in a work setting, that fear of re-injury partially medi-
ated the relationship between pain intensity and disability. Our
findings are consistent with those obtained by this group, as we
have similarly observed a correlation between the severity of a
patient's symptoms and their ability to perform physical tasks
associated with daily living. Therefore, the degree to which the
patient experiences their symptoms is closely related to a de-
crease in their overall quality of life. Also, Swinkels-Meewisse

(2006) [33] expands the concept that the severity of persistent
pain is closely related to the patient's perceived functional sta-
tus and disability. A cross-sectional study of CRPS patients con-
ducted by Marinus et al. (2013) [34] revealed that pain intensity
contributed significantly to limitations in physical activity and
participation in patients with CRPS in the lower extremities.
Recently, in a correlational study of patients with CRPS due
to radial fractures, Martin-Pérez et al. (2023) [35], reported
a moderate degree of correlation between pain intensity and
kinesiophobia, hypothesizing that this aversive behavior may
contribute to the patient's perception of physical disability.

The results of the second multiple regression model reveal
a very strong and significant association (R=0.962, R? Adjust.
R?=1.11, F=9.65, p<0.001) between the duration of pain and
depression (B=0.7576, t=4.474, p<0.001). This finding is consis-
tent with previous observational studies that identify depres-
sion as the most common psychological factor in patients with
CRPS type | [36,37]. According to Park et al. (2020) [38] chronic
pain and depression may share mechanisms that result in bi-
directional effects, which would indicate a feedback loop that
contributes to their persistence over time. Similarly, Kroenke et
al. (2011) [39] showed that pain and depression are mutually
reinforcing in symptoms lasting at least 12 months, suggesting
a possible causal relationship between them. This influence can
be attributed to the patient's personality, as other studies have
pointed out that patients with pain and neurotic personality ex-
perience higher levels of depression due to an alteration in their
ability to cope. The importance of personality differences is an
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important aspect to consider when interpreting these results,
as we believe that it could help to distinguish more accurately
between a major depressive disorder and a transient depres-
sive reaction due to persistent pain.

Limitations

Throughout this research, a number of limitations have been
identified that may affect the external validity of the results.
The sample was recruited using non-probabilistic techniques,
which may have resulted in a biased sample. In addition, the
use of a single reference centre for participant selection may
have introduced biases into the results. However, we believe
that this recruitment system is the easiest to implement from
an organizational point of view and allows us to achieve a rep-
resentative sample size.

On the other hand, when considering the conduct of a cross-
sectional descriptive observational study to answer the study
question, the results presented cannot provide information on
the fluctuation of psychological factors over time or how the
relationships between variables may change over an extended
study period over time. Therefore, it is evident that there is a
need to promote prospective observational cohort studies, as
they would allow the interactions of outcome variables to be
evaluated over time, providing valuable information for the de-
scription of the study phenomenon.

Our work corroborates the lack of high-quality methodologi-
cal research that exists on the relationship between psycho-
logical variables and the development of CRPS. Regarding the
limitations, it is worth highlighting the lack of participants in the
study whose origin of CRPS was different from a radius fracture,
nor did it consider the presence of individual non-modifiable
cofactors such as personality or the presence of chronic dis-
eases (e.g., diabetes, hypertension, hypercholesterolemia, etc.)
or modifiable cofactors such as the consumption of drugs for
pain control (e.g., selective serotonin reuptake inhibitors (SS-
RIs). opiates, etc.) In addition, the absence of stratification of
the analysis according to the time elapsed since the onset of
symptoms could also potentially affect the results of the differ-
ent psychometric tests that evaluate psychological factors.

These aspects require the construction of observational
studies that analyze the results according to subgroups of clini-
cal interest, since it would allow a more precise evaluation of
the magnitude to which the characteristics of clinical presenta-
tion of pain are related to the rest of the variables.

Conclusion

In patients with CRPS after a distal radius fracture who have
been diagnosed with CS, pain intensity has been shown to have
a positive association with levels of kinesiophobia, while pain
duration is significantly associated with elevated levels of de-
pression.
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