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ABSTRACT

Introduction: This systematic review aimed to
investigate variations of reference scores for the
Pain Catastrophizing Scale (PCS) between lan-
guage versions and between countries in
patients with chronic primary pain (CPP) or
chronic primary pain, not otherwise specified
(CPP-NOS).

Methods: Electronic searches of the Ovid/
Embase, Ovid/MEDLINE, and Ovid/PsycINFO
databases were conducted to retrieve studies
assessing PCS scores in adults with CPP or CPP-
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NOS proposed by the International Classifica-
tion of Diseases, Eleventh Revision for any
country where the translated PCS was available.
The protocol for this systematic review was
prospectively registered on the International
Prospective Register of Systematic Reviews 2018
(registration number: CRD 42018086719).

Results: A total of 3634 articles were screened
after removal of duplicates. From these, 241
articles reporting on 32,282 patients with
chronic pain were included in the review. The
mean (+ standard deviation) weighted PCS
score across all articles was 25.04 + 12.87. Of
the 12 language versions and 21 countries
included in the review, the weighted mean PCS
score in Asian languages or Asian countries was
significantly higher than that in English,
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European, and other languages or Western and
other countries. The highest mean score of the
weighted PCS based on language was in Japa-
nese (mean 33.55), and the lowest was in Rus-
sian (mean 20.32). The highest mean score of
the weighted PCS based on country was from
Japan (mean 33.55), and the lowest was from
Australia (mean 19.80).

Conclusion: The weighted PCS scores for peo-
ple with CPP or CPP-NOS were significantly
higher in Asian language versions/Asian coun-
tries than in English, European and other lan-
guage versions or Western and other countries.

PLAIN LANGUAGE SUMMARY

Our previous research has indicated that the
clinical significance of the Pain Catastrophizing
Scale (PCS) score would vary across different
language versions and different countries (Ike-
moto et al. in Eur J Pain 2020; 24(7):1228-1241.
https://doi.org/10.1002/ejp.1587). This system-
atic review investigated cross-cultural differ-
ences in the PCS score between different
languages and countries among patients with
chronic primary pain. From 241 articles report-
ing on 32,282 patients with chronic primary
pain, involving 12 language versions and 21
countries, the weighted mean PCS score in
Asian languages or Asian countries was signifi-
cantly higher than that in English, European
and other languages or Western and other
countries. Given the variations of PCS scores in
different contexts, a universal comparison PCS
reference or a cutoff score should not be used to
compare different cultures even when a sample
has the same pain condition.

Keywords: Catastrophization; Chronic primary
pain; Culture; Language; Systematic reviews

Key Summary Points

Our previous research has indicated that
the clinical significance of the Pain
Catastrophizing Scale (PCS) score would
vary across different language versions
and countries.

This study investigated cross-cultural
differences in the PCS score between
different languages and countries among
patients with chronic primary (non-
specific) pain.

A total of 241 articles reporting on 32,282
patients with chronic primary (non-
specific) pain, involving 12 language
versions and 21 countries, were assessed in
this systematic review.

The weighted mean PCS score in Asian
languages or Asian countries were
significantly higher than those in English,
European and other languages or Western
and others countries.

Given these variations, a universal
comparison PCS reference or a cutoff score
should not be used to compare different
cultures even when a sample has the same
pain condition.

INTRODUCTION

Pain catastrophizing is defined as an exagger-
ated negative mental set brought to bear during
an actual or anticipated painful experience
[1, 2]. This phenomenon plays a crucial role in
the chronic pain experience, significantly con-
tributing to an increase in pain and disability [3]
and is an important process variable that
mediates improvements in pain and disability
through interventions [3].

Pain catastrophizing is widely assessed using
the following questionnaires [4]: the catastro-
phizing subscale of the Coping Strategies
Questionnaire [5], the catastrophizing subscale
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of the Cognitive Coping Strategies Inventory
[6], the catastrophizing subscale of the Pain
Cognition List [7], the catastrophizing subscale
of the Pain-Related Self-Statements Scale [8], the
Pain Catastrophizing Scale (PCS) [2], and the
catastrophizing subscale of the Avoidance
Endurance Questionnaire [9]. The PCS is the
most popular tool, and has been cited over 5000
times in Google Scholar since it was developed.
A recent assessment of the validation processes
undertaken for the PCS used in different coun-
tries noted different factor-structures for each
translated version [10]. While the total score of
the PCS was assessed as being comparable,
caution was recommended when comparing
the subdomains (rumination, magnification,
and helplessness). In addition, the correlation
between chronic pain intensity and total PCS
score also varied across the studies [10], sug-
gesting that the clinical significance of the PCS
score varies across different language versions
and countries.

The reference scores of the PCS also vary
across different language versions. The PCS user
manual (English, USA; [2]) reports a median
score of 20 points as a cutoff for a high risk of
developing chronic pain of 30 points (75th
percentile of the distribution). In comparison,
the reference score for a high PCS in studies in
other languages varies from 21 [11] to 45 points
[12]. A systematic review highlighted that the
reference score of the PCS is associated with
pain diagnosis and language version [13],
although this review included patients with
various acute and chronic pain conditions.
Moreover, other studies have reported that
ethnic differences in interpreting the PCS are
found between Chinese and Euro-Canadian
subjects [14]. To minimize the sample variation
due to differing pain conditions, we sought to
investigate the properties of the PCS among
subjects with chronic primary pain (CPP) or
chronic primary pain, not otherwise specified
(CPP-NOS) proposed by the International Clas-
sification of Diseases, Eleventh Revision (ICD-
11) categories of pain, rather than pain due to
an identifiable cause, such as chronic secondary
pain [15, 16].

The aim of this study was to investigate
cross-cultural differences in the PCS score

between different languages and countries
among patients with CPP or CPP-NOS.

METHODS

Registration

This systematic review was performed following
current guidelines and was reported according
to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) [17] and
Meta-analysis of Observational Studies in Epi-
demiology (MOOSE) statements [18]. The pro-

tocol of this study is available in the
International Prospective Register of Systematic
Reviews (PROSPERO) (Reg. number:
CRD42018086719).

Ethics Compliance

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

Search Strategy

To identify the relevant literature, the Ovid/
Embase, Ovid/MEDLINE, and Ovid/PsycINFO
databases were searched for relevant articles
since inception to January 2018. A compre-
hensive search strategy was designed with the
assistance of an experienced research librarian
and adjusted to account for differences in
indexing across databases. An additional search
update was conducted in December 2020 to
cover the full date range, and duplicate records
found in the previous searches were removed,
based on the methods described by Bramer et al.
[19].

The search encompasses terms for the two
domains of interest: chronic pain and catastro-
phizing. Terms for each domain were combined
using the AND operator. This review focused on
CPP or CPP-NOS proposed by the classification
of chronic pain in ICD-11 [16]. The subcate-
gories of chronic primary pain included in the
search strategy were taken from a classification
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of chronic pain syndromes for ICD-11 (beta
version). Relevant articles were retrieved from
the database wusing the registration terms
(PROSPERO: CRD42018086719).

Selection of Studies and Outcomes

The outcome of interest was the PCS score at
cross-sectional points or at baseline (prior to
intervention). Interventional studies (e.g., ran-
domized controlled trials) were included if
baseline (before intervention) data were
reported.

Eligibility Criteria

Inclusion criteria were:

1. Original articles with any study design.

2. Subijects aged > 18 years.

3. Studies were also included if most of the
subjects could be regarded as adults, i.e.,
aged > 18 years even when the study did
not describe the age range of the subjects.

4. ‘Chronic primary pain’ or ‘Chronic primary
pain, not otherwise specified’ proposed by
the classification of chronic pain ICD-11
[15, 16].

5. English-speaking and non-English-speaking
countries where the translated-PCS was
available.

6. Studies reporting PCS (ranging from 0 to 52)
by Sullivan et al. [2].

Exclusion criteria were:

1. Full texts written in a language other than
English.

2. Studies including more than one language
in which results were not reported
separately.

3. Studies recruiting people aged < 18 years.

4. Studies including patients with chronic
pain with additional acute pathology,
including fracture, cancer recurrence,
infection, or acute inflammation.

5. Studies including secondary chronic pain
as defined in the ICD-11.

6. Review, editorial, and
articles.

non-primary

7. Studies reporting outcomes of related per-
sons (e.g., spouse, sibling, or caregiver)
other than the chronic pain patient.

8. Studies in which mean and standard devi-
ation (SD) of PCS scores could not be
extracted.

9. Studies using a “non-primary language
version” of PCS (e.g., the original version
of the PCS [in English] is cited in the text
despite being conducted in a country with
a different primary language).

10. Studies using specific inclusion and exclu-
sion criteria for subject selection in addi-
tion to chronic pain (pain
lasting > 3 months) (e.g., subjects report-
ing pain intensity of > 4 on a 0-10 scale).

11. Studies reporting duplicate PCS data.

12. Studies in which catastrophizing was
assessed by measures other than the PCS.

13. Studies assessing a PCS language version
for which the total sample size did not
reach 100.

Data Extraction and Management

After the removal of duplicate papers, the
identification of studies that met the inclusion
criteria were independently conducted by two
reviewers (KH & TI) based on the title and then
the abstract. The papers on these studies were
reviewed independently by two reviewers for
their eligibility using a standardized eligibility
sheet. Any disagreement arising between the
reviewers was resolved through discussion and
consensus with a third reviewer (YCA) at all
stages of screening. Full-text papers were
reviewed for eligibility using a standardized
eligibility sheet and the reasons for exclusion
were recorded. The following data were extrac-
ted from the included studies by the reviewers:

1. Study features, i.e., study title, authors
name, journal, publication date.

2. Study population, i.e., sample size, partici-
pant characteristics (age, gender, pain
diagnosis).

3. Recruitment source (community, primary,
secondary or tertiary clinic, or patient
association).
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4. PCS scores (mean and SD).

Quality Assessment

Risk of bias was assessed using ROBANS checklist
[20], which was modified to fit our purpose. Of
the six assessment items in this checklist, only
the first item (selection of participant) was used
as the present study only assessed cross-sec-
tional data or baseline data, and not longitudi-
nal data related to observations or intervention.
To assess risk of bias of participant selection in
each study, we applied the quality assessment
tool reported by Wheeler et al. [13] as listed
below.

1. Was the study population clearly specified
and defined?

2. Was the participation rate of eligible per-
sons at least 50%?

3. Were all the subjects selected or recruited
from the same or similar populations (in-
cluding the same period)?

4. Were inclusion and exclusion criteria for
being in the study prespecified and applied
uniformly to all participants?

Studies that fulfilled the criteria for all four of
these screening questions were considered as
having low risk of bias, otherwise studies were
considered as having high risk of bias for par-
ticipant selection.

Data Synthesis and Statistical Analysis

Means and SD of PCS scores of individual
studies were used. Comparisons of PCS scores
between each pair of eligible languages were
performed using the Student’s t-test, calculated
by using the number of the subjects, pooled
mean and pooled SD in each language. Where
samples of sufficient size were available, sub-
group analyses were performed based on
recruitment source as defined in each report
(e.g., primary, secondary or tertiary clinic) and
pain category (CPP vs. CPP-NOS). Effect sizes are
presented as standardized mean differences
(SMD). For evaluating statistical significance,
p values < 0.01 were considered to indicate a

significant difference for multiple pairwise
comparisons.

RESULTS

Study Selection

As shown in Fig. 1, the database searches iden-
tified 6291 articles, of which 3634 articles were
subsequently screened after the removal of
duplicates. Following title and abstract screen-
ing, 1793 articles were selected for full-text
review. Ultimately, 241 articles were included in
the present systematic review. The main reasons
for exclusion of articles are given in Fig. 1.

Study Characteristics

A total of 32,282 patients with CPP or CPP-NOS
reported in the 241 articles were included in
this systematic review (see Electronic Supple-
mentary Material). The mean (£ SD) weighted
PCS scores across all studies was 25.04 + 12.87.
Study designs were either cross-sectional,
cohort, or randomized controlled. Overall, the
included studies used 12 language versions of
the PCS and involved 21 countries.

Recruitment sources included primary, sec-
ondary, or tertiary clinics, and other (non-clin-
ical community care, patient support-groups or
online) or mixed sources. Pain diagnoses/loca-
tions included fibromyalgia, low back pain,
headache, neck pain, and mixed.

Risk of Bias Analysis

In the 241 articles included in this review, 123
studies fulfilled the criteria for all four screening
questions, which meant that these studies were
considered to be of low risk of bias for partici-
pant selection. The weighted PCS scores for
studies that did or did not meet all of the risk of
bias criteria were calculated. No statistical dif-
ference was found in PCS scores between studies
that did and did not meet all of the risk of bias
criteria (SMD 0.130, p = 0.38; Table 1).
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Fig. 1 Flow chart of study selection. The database searches present systematic review. [CD-11 International Classifi-
identified 3634 articles, of which 241 articles met the cation of Diseases, Eleventh Revision, PCS Pain Catastro-
inclusion criteria and were ultimately included in the phizing Scale
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Table 1 Weighted mean PCS scores for all studies included in this systematic review, including both studies meeting a risk

of bias criteria and studies not meeting these criteria

Study category Total score of the PCS Number of:
Weighted mean Weighted SD  Weighted SE  Subjects  Articles
Studies meeting all risk of bias criteria 24.98 12.76 0.10 16,828 126
Studies not meeting any risk of bias criteria  25.10 12.97 0.10 15,454 115
Overall 25.04 12.87 0.07 32,282 241

PCS Pain Catastrophizing Scale, SD standard deviation, SE standard error

Difference in the PCS Score Between
Different Language Versions

A forest plot of weighted PCS scores is shown in
Fig. 2. Across the 12 languages assessed in the
present study, the greatest number of patients
and articles were English speaking and in Eng-
lish, respectively (18,011 patients), followed by
Spanish (6447 patients) and Dutch (2700
patients). The weighted mean PCS scores in
Asian languages (i.e., Japanese, Chinese, and
Korean) were significantly higher than those in
English, European, and other languages (all
p < 0.01) (Table 2). The highest mean score of
the weighted PCS based on language was in
Japanese (mean 33.55), and the lowest was in
Russian (mean 20.32).

Difference in the PCS Score Between
Countries

Of the 21 countries included in the studies, the
greatest number of patients and articles were
from the USA (10,655 patients), followed by
Spain (6142 patients), and Canada (4605
patients) (Fig. 3). The weighted mean PCS scores
in Asia (Japan, China, Korea, Iran, and India)
were significantly higher than those in Western
and other countries (all p < 0.01) (Table 3). The
highest mean score of the weighted PCS based
on country was from Japan (mean 33.55), and
the lowest was from Australia (mean 19.80).
Geographic differences in weighted mean PCS
score by countries are shown in Fig. 4.

Subgroup Analyses Based on Recruitment
Source

The weighted mean PCS score in secondary or
tertiary clinics was significantly higher that
from primary clinic or community groups
across all studies (SMD 0.12, p < 0.01). Given
the substantial differences in healthcare systems
between countries, we examined studies con-
ducted in a single country, Spain, to remove this
bias. Spain was chosen because it provided the
second highest number of patients and articles
after the USA and, unlike the USA, the Spanish

Japanese -
Chinese -

Korean

Brazilian
Portuguese

Spanish

=
English .
Iranian ——

French ——

German -
Dutch =
Italian -

Russian ——

Overall

T T T T |
0 10 20 30 40 50

Mean PCS score

Fig. 2 Differences in weighted mean PCS scores among
language versions. Forest plot shows the weighted mean
scores and confidence interval for groups of participants

based on language versions of the PCS
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Table 2 Standardized mean differences (SMD) in weighted mean PCS scores between different languages

Japanese  Chinese Korean Sp— Spemish English Iramizm French Crermam Dntch Italian Fazzian

Japanese Patiemt G035 t, .56 1,621 t, 7.56 t, 13.64 t, 1630 1,983 t,13.82 t, 1858 t,25.57 t, 2428 t, 16.42
Etudy 4 p. <0001  p<001 p, <001 p,<0.01 p, =001 p, =0.01 p,<0.01 p,<0.01 p, <001 p, =0.01 p,<0.01
Mean 3355 SMD, 032 SBMD, 053 =MD, 080 SMD, 053 SMD, 067 ESMD, 082 =MD, 027 SMD, 096 SMD,1.06 SMD, 120 EMD, 125
D 1036

Chinese Patismt 1433 t, 168 t, 274 t, 8.83 t, 1259 t,4.58 t, 7.88 t, 12.80 t, 1957 t, 1652 1, 284
Study 7 p, 0.0 p, <001 p,<0.01 p, =001 p, <0.01 p,<=0.01 p, <001 p,<0.01 p, <0.01 p,<0.01
Mean 3949 SO, 013 EMD 020 SMD, 024 SMD, 035 EMD, 039 EMD, 045 EMD, 053 SMD, 064 SAMD, 071 BMD, 062
=D 13.68

Forean Patient 181 t, 068 t, 1.59 t, 290 1,251 t,3.51 514 t, 6.78 t, 816 t,6.13
Study 1 B, 0.50 p, 0.11 p. =001 p, 001 p,=0.01 p,<0.01 p, =001 p, =0.01 p,<0.01
Mean 17.68 SMD, 007 SMD,0.12 SMD, 02 SMD,02E SMD, 051 SMD, 041 SMD, 032 SMD, 067 SMD, 061
=D 13.54

Bragilian Patisnt 116 t, 0.70 1,210 t, 126 283 448 t, 6.17 t, 746 t,5.53

Portuzne Stody 2 o, 049 p, 004 P, 06 p, =001 p, <001 p, <001 p, =001 p, =001

s Mean 2675 SMD,0.05 SMD, 014 SMD,020 SMD,024 SMD.034 SMD,044 SMD, 05T SMD,0.52
SO 1375

Spamish Patismt 6,447 t, 654 174 £3.76 1,707 t,1530 41173 .68
Stady 54 p.<001  p 008 p=001  p<00l  p<001 p<00l  p <001
Mean 2612 SMD, 0.0 SMD, 014 SMD, 018 SMD,0.27 SMD,035 SMD, 043 SMD, 045
sD 1302

English Patiant 18,011 1,058 t 181 1,542 1206 19832 t5.43
Stdy 116 p.0.56 P, 0.06 p,<00l  p,<001  p<001  p=001
Mean  24.89 SMD, 005 SMD,00¢ SMD,0.18 SMD,0.25 SMD. 033 SMD,035
sD 12483

Tranian Patisnt | 154 T 032 T 164 t2703 t413 t352
Stady 1 p. 050 p,0.10 p<00l  p=001  p<001
Mean 2428 SMD, 005 SMD,0.14 SMD,023 SMD,036 SMD, 036
sD 1077

French Patiemt 432 1,135 t,3.30 1, 4.60 1347
Stady o p,0.12 p<00l  pe00l po=00l
Mean  23.68 SMD, 009 SMD,0.17 SMD, 028 SMD,0.28
sD 1236

Geman Patismt | 952 205 365 267
Stady 10 p.0.04 p.<00l  p =00l
Mean 2260 SMD,0.08 SMD,0.17 SMD,0.18
sD 1200

Dutch  Patient 2,700 231 L1683
Stady 28 p.0.02 . 0.07
Mean 2172 SMD, 0.08  SMD, 0.12
s 1133

Tlizn  Panemt 862 L0356
Stady g p, 057
Mesn 2073 SN, 0.04
sD 9.66

Fissian Patiemt 238
Study 1
Mesm 2032
SO 1056

2, t-statistic value; p, p value; SMD, standardized mean difference

National Healthcare system provides a pre-
dominantly universal health care for all citi-
zens. We found that in Spanish studies no
significant difference in the weighted mean PCS
score was present between recruitment sources
(SMD 0.02, p = 0.54) (Fig. 5; Table 4).

Subgroup Analyses Based on Pain
Category

No statistically significant difference was found
in the weighted mean PCS score between the

CPP group (fibromyalgia, headache, etc.) and
the CPP-NOS group (SMD 0.31, p = 0.046;
Fig. 6; Table 5).

DISCUSSION

In the present systematic review we compared
the reference scores of the PCS in patients with
CPP or CPP-NOS between the different language
versions of the questionnaire and between
countries. Although recent studies have indi-
cated that levels of pain catastrophizing vary
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Fig. 3 Difference in weighted mean PCS score among
countries. Forest plot shows the weighted mean scores and
confidence interval for groups of participants based on
countries

across countries [13, 14, 21, 22], this is the first
study to demonstrate differences in the refer-
ence level of PCS by language and country,
among patients with chronic primary (non-
specific) pain. The weighted mean PCS total
score was approximately 25 across all subjects
(n = 32,282). The weighted PCS scores in Asian
languages, particularly Japanese, were signifi-
cantly higher than those in English, European
and other languages in patients with CPP. Also,
the weighted mean PCS scores in Asian coun-
tries were significantly higher than those in
Western and other countries.

Variations with Culture

Culture describes the ideas, customs, and social
behavior of a particular people or society [23].
Cultural background may influence trait levels

of pain catastrophizing. In addition, higher
levels of pain catastrophizing may be reflected
by the difference in frequency of healthcare
delivery between countries. On a per-popula-
tion basis, Asian countries, particularly Japan,
tend to have a high number of medical practi-
tioner consultations, hospital beds, lengths of
stay in hospital, magnetic resonance imaging
units, and computed tomography (CT) scanners
than European countries [24]; for example, the
number of CT scanners per population in Japan
is approximately double the number in Aus-
tralia [25]. Frequent testing and visits to doctors
have been found to provide little reassurance
and increase feelings of worry and anxiety
among patients [26]. In addition, reliance on
clinical care may have a negative effect on
recovery by promoting the use of passive coping
strategies [27].

Culturally-specific attitudes on the meaning
of pain may also influence the perception and
response of patients to their own pain [28]. For
example, it has been reported that Aborigines in
Australia do not perceive back pain to be a
health problem and consequently do not com-
plain of symptoms, or seek treatment [29]. A
recent study indicates that Japanese patients
with knee osteoarthritis present with higher
pain catastrophizing than Australian patients
despite similar pain severity [30].

In Lithuania, there is little awareness of the
notion that persistent neck pain may result
from motor vehicle whiplash injury [31]. In
contrast, patients with chronic low back pain in
Spain have been reported to use more aggressive
terms (like being stabbed with a knife) and
express more negative attitudes when describ-
ing their pain compared to those in Brazil,
regardless of the intensity and duration of pain
[32]. Another study found Spanish patients with
chronic low back pain experienced high levels
of guilt and tended to isolate themselves
because of a sense of burden to others [33].

Variations with Race

Race is a complex classification that has been
socially, politically, and legally constructed over
the past five centuries [34]. Of interest, higher
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Table 3 Standardized mean differences in weighted mean PCS score between different geographic regions

Geographic region® Values Asia North America Europe Oceania

Asia Number of patients 2295 t, 1691 t, 2125 1, 2239
Number of studies 13 . <001 . <001 5, <001
Mean 30.25 SMD, 0.38 SMD, 0.48 SMD, 0.79
SD 13.16

North America Number of patients 15,282 t, 8.32 t, 14.57
Number of studies 90 p, < 0.01 p, < 0.01
Mean 25.40 SMD, 0.10 SMD, 043
SD 12.76

Europe Number of patients 12,599 t,11.28
Number of studies 119 p, < 0.01
Mean 24.13 SMD, 0.34
SD 12.60

Oceania Number of patients 1215
Number of studies 13
Mean 19.85
SD 12.97

*Japan, China, India, and Korea were included in Asia; Mexico, Canada, and USA were included in North America; France,
Spain, Ireland, UK, Belgium, Germany, the Netherlands, and Italy were included in Europe; New Zealand and Australia

were included in Oceania

¢ t-statistic value, p p value, SMD standardized mean difference

levels of pain catastrophizing have been repor-
ted in Chinese Canadians compared to Euro-
pean Canadians [14] and in African-Americans
compared to white Americans [21] when the
same language version of the PCS was used.
Genetic factors may play a role in the differ-
ences observed. For example, the population
frequency of carriers of short or long alleles of
the serotonin transporter gene (serotonin-
transporter-linked promoter region [5-HTTLPR])
differs among geographical regions of the world
[35]. The percentage of people with the short
allele genotype in Asia is 70-80% and 40-45%
in Europe, USA, and Australia [35]. Japan has
the highest frequency of those with the short
allele genotype among 29 investigated coun-
tries [35, 36]. Populations with the short allele
genotype of 5-HTTLPR have greater anxiety-

related personality traits [37], depressive symp-
toms [38], and neuroticism [39] than those with
the long allele. In addition, triallelic polymor-
phism of this gene has also been associated with
dorsolateral prefrontal cortex (DLPFC) thickness
[40], which is itself also associated with pain
catastrophizing [41].

Difference by Pain Category

In terms of differences of the PCS in pain diag-
nosis, Wheeler et al. [13] reported that PCS
scores were higher among patients with
fibromyalgia (generalized pain) than among
those with other pain diagnoses. These authors
proposed that in contrast to other well-defined
conditions, patients given the diagnosis
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Fig. 4 Geographic differences in weighted mean PCS
score by countries. The darker the color, the higher the
PCS score. No data are available for the countries shown

fibromyalgia may have more specific worries
given the controversies surrounding the crite-
rion for the diagnosis and the lack of biomarkers
or specific laboratory alterations. Variation in
the criteria used for diagnosing fibromyalgia
was observed across studies during this review.
Recently, a new term “nociplastic pain” has
been coined to explain the pathophysiology of
CPP [42]. It is now proposed that CPP is char-
acterized by altered nociceptive function rather
than actual or threatened tissue damage [43]. In
this study, we chose to focus on CPP or CPP-
NOS, so a comparison with chronic secondary
pain (pain arising from an identified source) was
not made. Although there was no significant
difference in PCS score between patients with
CPP and CPP-NOS overall, these differences
may differ by geographic region. We believe

) [ —

No data 20 30 40

PCS score

in white (blank). This map was created using the
MapChart site (https://www.mapchart.net/index.html;
licensed under CC BY 4.0)

that most recent algorithm for ICD-11 chronic
pain classification is necessary to solve this
problem [44].

Limitations

In general, our analysis identified differences in
PCS scores between countries, but it is difficult
to conclude which factors these differences can
be attributed to. This systematic review is also
limited by the lower number of studies carried
out in Asian countries compared to Western
countries. The pain diagnoses were mostly
mixed and varied in terms of the required
duration of pain (i.e., > 3 months, 6 months, or
1 year). These differences may have biased the
samples for the different language versions and
countries.
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Studies in Primary
clinic

Studies in
Secondary clinic or
Tertiary clinic

Studies in Mixed
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Studies in Primary
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Studies in
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Tertiary clinic

Studies in Mixed
recruitment sources

Overall
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Fig. 5 Difference in weighted mean PCS score by recruitment sources. a All studies, b Spanish studies
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Table 4 Weighted mean PCS scores by recruitment source

Overall studies®

Total score of the PCS

Number of:

Weighted mean PCS Weighted Weighted  Subjects Articles
score SD SE
Studies in primary clinics 2373 13.40 0.31 1806 22
Studies in secondary clinics or tertiary 25.25 12.67 0.08 28,520 185
clinics
Studies in mixed recruitment sources 23.16 14.76 0.33 1956 34
Overall 25.04 12.87 0.07 32,282 241
Spanish studies” Total score of the PCS Number of:

Weighted mean PCS score

Weighted SD

Weighted SE

Subjects  Articles

Studies in primary clinics

Studies in secondary clinics

or tertiary clinics

Studies in mixed recruitment

sources

Overall

25.84
26.09

27.15

26.13

12.79
12.96

14.10

13.02

0.36
0.19

0.63

0.16

1243 13
4705 37
499 4

6447 54

*The weighted mean PCS score in secondary clinics or tertiary clinics were significantly higher than that in primary clinics
(SMD 0.12, p< 0.01) in all studies

There is no significant difference in the weighted mean PCS score between recruitment sources in the Spanish studies

CPP

CPP-NOS

Overall

| |
10 20

|
30

Mean PCS score

Fig. 6 Difference in weighted mean PCS score by pain category

40

50
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Table 5 Weighted mean PCS scores by pain category

Pain category PCS total score Number of:
Weighted mean PCS score Weighted SD Weighted SE Subjects Articles
CPP 2531 12.94 0.13 9205 89
CPP-NOS 2493 12.83 0.08 23,077 152
Overall 25.04 12.87 0.07 32,282 241

We found inconsistent differences in PCS score between patients with CPP and CPP-NOS by geographic region (Table 6).
The weighted mean of PCS scores was significantly higher for CPP than CPP-NOS in European countries, but significantly
lower for CPP than CPP-NOS in Asian and North American countries

CPP Chronic primary pain, CPP-NOS chronic primary pain not otherwise specified

Table 6 Comparison of PCS scores between CPP and CPP-NOS by geographic regions

Geographic region® Chronic pain category Study () Sample size (n) Mean (SD) Difference®
Asia CPP 2 81 25.26 (15.10) t, 3.48
CPP-NOS 11 214 3043 (13.05)  p. < 001
SMD, 0.39
North America CpPP 27 1801 23.03 (12.72) t, 842
CPP-NOS 63 13,481 25.72 (12.73) p» <0.01
SMD, 0.21
Europe CPP 56 6833 25.71 (12.85) t, 1545
CPP-NOS 63 5766 22.26 (12.04) p>» <001
SMD, 0.28
Oceania CpP 1 99 21.24 (14.03) t, 1.11
CPP-NOS 12 1116 1973 (12.87)  p, 027
SMD, 0.12

*Japan, China, and Korea were included in Asia; Mexico, Canada, and USA were included in North America; France, Spain,
Ireland, UK, Belgium, Germany, the Netherlands, Italy, and Belarus were included in Europe; New Zealand and Australia

were included in Oceania
b and p are as defined in footnote of Table 3

CONCLUSION

The weighted PCS scores in Asian languages,
particularly Japanese, are significantly higher
than those in English, European, and other
languages in patients with chronic primary
(non-specific) pain. A difference in reference
score of the PCS also appears to exist between

language versions and countries in patients
with chronic primary pain. Given the variation
of PCS scores in different contexts, a universal
comparison PCS reference or a cutoff score
should not be used to compare different cul-
tures even when a sample has the same pain
condition.
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