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Background: A review of the research literature showed that chronic pain self-management (CPSM)
plays an important role in the health and optimal functioning of Affected people. However, few
studies have examined the factors involved in CPSM in the form of a psychological model.

Aims: This study aimed to evaluate the fit of the conceptual model of CPSM based on mindfulness
skills (MS), metacognitive beliefs (MB), and cognitive emotion regulation strategies (CERS) with
empirical data obtained from people with chronic musculoskeletal pain.

Methods: The design of this research was descriptive-correlation of the type of structural equation
modeling research. The statistical population of the present study included all patients with chronic
musculoskeletal pain who were referred to Tehran hospitals between June 2020 and December 2021.
The sample included 272 eligible individuals from two Imam Hussain and Besat hospitals in Tehran.
Data were collected using PSMC-18 (Nicholas et al., 2012), FFMQ-39 (Bair et al., 2008), MCQ-30
(Wells and Cartwright-Hatton, 2004), CERQ-18 (Garnefski and Kraaij, 2006), and the GSCS-7 (Von
Korff, et al., 1992) by online survey and then analyzed.

Results: The results showed that the conceptual model of CPSM based on the data obtained from
participants had a suitable and significant fit (CMIN/d= 2.41, SRMR= 0.068, RMSEA= 0.072,
PNFI= 0.077, CFl= 0.903, IFI= 0.904, GFI= 0.872). All predictor variables were able to directly
explain CPSM (p< 0.05). Also, most indirect pathways showed significant effects on CPSM
(p< 0.05).

Conclusion: Structural relationships of MS, MB, and CERS can provide a significant explanation for
CPSM in people with chronic musculoskeletal pain. Accordingly, it seems that designing educational
interventions based on the proposed model can improve CPSM in these people.
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Introduction

Today, one of the most important health-damaging
factors that have received particular attention is
chronic pain (CP). CP is pain that lasts for more than
three months or persists after a period of normal
recovery and does not respond to routine treatments
(Scholz et al., 2019). Chronic musculoskeletal pain
(CMP) is more prevalent, and epidemiological
studies indicate a prevalence of 13.5% to 49% in the
general population (McBeth & Jones, 2007; Cimmino
etal., 2011; Genebra et al., 2017; Cimas et al., 2018);
Considering the minimum estimates and considering
the population of Iran, theoretically, about 8 to 10
million people are suffering from various types of
CMP. In addition, CMP can contribute to other future
health problems in various areas such as sleep-related
diseases (Sit et al., 2021), clinical anxiety and
depression (Magni et al., 1994; Bair et al., 2008), and
even, in the long run, lead to the degradation of socio-
economic class and the disappearance of job
opportunities (Rios & Zautra, 2011; De Sola et al.,
2016; Diniz et al., 2020). Accordingly, due to the
significant prevalence of CMP in the general
population of the country, special research and
treatment attention is needed in this field. Planning to
reduce CMP is not possible without comprehensive
knowledge of the causes and roots of CP, and
theoretical models provide a good framework for a
better understanding of the etiology of multifaceted
phenomena (Such as CMP). Although CP is usually
caused by physical injury and for medical reasons,
nonmedical factors, especially psychological factors,
affect how pain is perceived and play a definite and
important role in CP conditions as well as adaptation
to these conditions. (Cohen et al., 2021; Duefias et al.,
2016; Mallick-Searle et al., 2021). Accordingly,
models based on psychological factors are being
developed and studied today, and the study of the
effects and results of these models showed the
correctness of this approach to CP (Adams et al.,
1996; Slipin et al.,, 2020; Neville et al., 2021).
However, most of these models go a long way to
achieving practical actions (Duefias et al., 2016), so
using models that can focus on actions instead of
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focusing on pain characteristics, seems very
necessary. Chronic pain self-management (CPSM) is
one of the few components that can improve this gap.
In general, self-management refers to the abilities that
allow individuals to control their thoughts, feelings,
and actions (Sajeevanie, 2020). Similarly, CPSM
represents a dynamic process in which each
individual, based on personal life characteristics and
individual preference, engages in a set of activities to
prevent, reduce, or alleviate the symptoms of CP so
that this activity leads to a relative improvement in
symptoms (Foster et al., 2007). Creating,
maintaining, and improving self-management skills
in people with CP are crucial, to the extent that some
authors maintain mental health, good personal
relationships, and even employment and income
levels completely influenced by self-management
skills in people with CP (la Cour and Petersen, 2015;
Spears et al., 2017). However, this component has
been less studied in the form of theoretical models
compared to the characteristics of CP, and a large gap
is seen in the research literature.

A better understanding of environmental stimuli and
responding appropriately to them can facilitate
CPSM, in which case the study of mindfulness skills
(MS) can be very effective. Research has repeatedly
acknowledged the strong relationship between self-
management with MS (Lyddy et al., 2021;
MacDonald, 2021; Dietl & Reb, 2021), and the
relationship between MS and various features of CP
is evident in the research literature (Wilson et al.,
2022; Lumley & Schubiner, 2019; Prins et al., 2014;
Alizadeh et al., 2019; Azkhosh & Nobakht, 2016;
Yadavari et al.,, 2020). Similarly, some studies
acknowledge the role of MS facilitators in improving
the self-management of health-related behaviors in a
variety of chronic patients (Dinardo et al., 2017
Gawande et al., 2019). Another component that can
play an important role in predicting CPSM along with
MS is metacognitive beliefs (MB). MB refers to
individuals' knowledge and information about their
cognitions and inner state, as well as coping strategies
that affect them (Wells, 2011). These beliefs can be
both positive and adaptive, as well as negative and
traumatic (Wells & Matthews, 1996; Wells &
Cartwright-Hutton, 2004). Research literature has
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shown that positive and efficient MB have a positive
relationship with MS (Solem et al., 2015; Kudesia,
2019) and better self-management (Sellers et al.,
2017; Javidan et al., 2018). The importance of MB
has also been seen in various aspects of the lives of
people with CP (Lenzo et al., 2020; Jacobsen et al.,
2020; Goli & Mirseyfifard, 2021; Ziadni et al., 2018).
Also, research evidence has shown that while
perceiving pain, the type of interpretation and coping
with emotions can affect how a person adapts to CP
problems (Ghandehari et al., 2020; Arabi & Bagheri,
2017); it is called emotion regulation. In simpler
terms, emotion regulation refers to any coping
strategy, whether behavioral, cognitive, adaptive
(positive) or maladaptive (negative), that a person
uses when confronted with an unwanted intensity of
emotion and can control and balance the emotions.
(Pefia-Sarrionandia et al., 2015; McRae & Gross,
2020). According to some authors, cognitive emotion
regulation strategies (CERS) can be more effective
than emotion regulation behavioral strategies (BERS)
due to their comprehensiveness and variety of
evaluation methods (Ochsner et al., 2012). Research
evidence suggests significant relationships between
CERS and MS (lani et al., 2019; Salgd, 2021), MB
(Yousefi et al., 2021) as well as self-management
(Sheibani et al., 2019; Wenzel et al., 2021). Also,
some studies have shown that the use of emotion
regulation strategies is effective in the severity of CP
and quality of life in people with CP (Koechlin et al.,
2018; Lutz et al., 2018). Given the above, MS, MB,
and CERS can provide a significant explanation of
CPSM with direct and indirect effects; So, the main
question of the present study was whether the
conceptual model of CPSM research based on MS,
MB, and CERS had a significant fit with experimental
data obtained from people with CMP?

Method

The present study was a descriptive-correlational
study in which information was collected by online
survey and analyzed by structural equation modeling
(SEM). The statistical population of the present study
included all patients with CMP referred to pain
clinics, orthopedic clinics, and physiotherapy wards
of Tehran hospitals between June 2020 and December
2021. The sample was selected from Imam Hossein
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Hospital and Besat Hospital in Tehran as the available
sample. In the first step, due to the epidemic Covid-
19 virus and the limited number of patients, the list of
names and contact numbers of patients was extracted
from medical centers, and during the telephone call,
individual interviews were conducted with each of
them. According to the entry and exit criteria, 272
eligible people were selected as the final sample. For
maximum accuracy, the minimum acceptable sample
size for SEM was calculated using the modified
Westland (2010) formula; Considering the obvious
and latent variables of the conceptual model and also
considering the significance level of 0.05 and
statistical power of 0.8, the minimum sample size for
model analysis in structural equations was estimated
to be 238. Based on this, it was found that the selected
sample size was statistically acceptable. After
selecting the sample people and justifying the reason
for conducting the study for them, the participants
were divided into three groups (Two groups of 90
people and one group of 92 people) and were asked
to answer the questions sent via referring to the link;
The questions were arranged differently for each
group. Five standard self-report questionnaires were
used to collect data: PSMC-18 (Nicholas et al., 2012),
FFMQ-39 (Bair et al., 2008), MCQ-30 (Wells and
Cartwright-Hatton, 2004), CERQ-18 (Garnefski &
Kraaij, 2006), and the GSCS-7 (Von Korff, et al.,
1992). Except for the GSCS-7 (Von Korff, et al.,
1992), the rest of the tools were used directly for SEM
analysis. The data collection process lasted about six
months, after which the data were analyzed using
SPSS V26 and AMOS_V24 software.

Results

Most of the participants in the present study were
women with CMP (67.3%, 183 people) and the mean
age of the total participants was about 48 years (M=
47.72, SD= 11.13). In general, high levels of CP
intensity (M= 69.96, SD= 10.16) and CP disability
(M= 55.38, SD= 9.1) were seen in the participants.
Also, high scores for CPSM (M= 43.35, SD= 16.33),
indicated the general weakness of the participants in
this area. Before the SEM analysis, important
statistical assumptions, as well as covariance
relationships between latent variables in the model
and significant effects of markers on latent variables,
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were examined. After ensuring that there was no
problem, the SEM analysis was performed.
Consistent with the findings, investigation of the fit
of the structural model (Figure 1) showed the
acceptable the excellent fit of the model based on
various indicators [CMIN/df= 2.418, SRMR= 0.068,
PNFI= 0.077, PGFI= 0.672, PCFI= 0.77, RMSEA=
0.072, CFI= 0.903, IFI= 0.904, TLI=0.886, GFI=
0.872, AGFI= 0.834, NFI= 0.847]. Evaluation of
direct pathways to CPSM showed that all pathways
were significant (p < 0.05); the pathways of Non-
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adaptive CERS (= 0.304) and MB (= -0.265) to
CPSM sought the most explanation. The study of
indirect pathways showed that most of the indirect
pathways were significant to CPSM (p < 0.05).
Among these indirect pathways, the path of MS
mediated by MB [p=-0.097, p < 0.05, [VAF|=0.269]
and mediated by non-adaptive CERS [p=-0.086, p <
0.01, |VAF|= 0.245] as well as the path of MB
mediated by non-adaptive CERS [=0.073, p <0.01,
|[VAF|= 0.306] showed the most effects.
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Figure 1. Structural model of research in the form of standard coefficients

Conclusion

The aim of this study was to investigate the structural
relationships of the CPSM model based on MS, MB,
and CERS with experimental data obtained from
people with CMP. The findings of the study pointed
to several important points: A) First, the structural
model of CPSM was in good agreement with the
experimental data obtained from people with CMP.
B) In the model, direct and indirect pathways to
CPSM generally confirmed the significant effect of
all factors involved in the model. C) MS, in the
structural model, was able to show its core role in the
model and help explain CPSM by interacting with
MB and CERS. D) According to the estimates
obtained from MB and CERS, it is possible to ensure
the correct selection of the mentioned components in
the structural model. E) The results were consistent

1978

with a significant part of the research literature.
According to the mentioned cases, it can be stated that
the present study was able to achieve its goal. It is
important to note that the interpretation of the results
of this study should be done by considering the
important characteristics of the sample, especially
characteristics such as pain intensity and the type of
CP. Accordingly, this study strongly recommends the
development of educational interventions for CPSM
based on the components of the model for people with
CMP.
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I, Self Management
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4. Internal consistency
5. Construct validity
%, Five-Facet Mindfulness Questionnaire (FFMQ)

Ml
Sﬁsfa:mldé)\f:?uwﬁ@jlua.ﬂsd)jﬁ;@e
B S e U R R L O
(Ya4y cQ\)Lﬁo.ajQJ;QJ)‘JJ‘.A:):QML;.L{«?):L;MWJ;

..m.:aﬁ,&@uud,\»w;pﬁm,ygu,ut&gg
VS L g Yo ey Sl pl T e e 355 o pdes 5 Ganl
Soedl 2 48T b o) b el 3 8 g OLSGs
Mecs 5131 )3 (63 gy o Lo 5 Oloys Sb 3ol 3 a1 S s 5 Slio 5
zdls Hlebl (il i 45 (g b 4 i Olge eie las s ¢l
SIS LS B s osb Slos O gy
o5l S8 4 (YN 01 5 oY 5K0) s s bl b 533 5
S 5 6ol (B e g lablas la fBgy e a LRl )
jdam@lsk;%b).us@wu\)w}”ﬁg@@u,@uﬁ
Sy g0 0 S (al 4y S VA Jols oS anlew 3 (YN Y (O Ken
5 g S o0 Oler b i) gl pogy &SI wlde o
S o &S LS e anlin el e VY B v o IS Sl i oL
(oS e yad 5 3513 10 aie 203 (S ped S IS5 SO Lol e
Wl oo 393 G pen g5 53 083 fely i s Com s KUl
S ) Sl w0l ) oan s S5 51 (Sl adsl sl iyl S
9L a7 Gl b (61 gad gy 2 L (Y0 V) WY S
o 508 slae laay 8 plas (sl (T gps Slen) L5 ST G WIT
G s 3,5 EIE VE slas 55 1 asle a3
Ul ol 1815 5 1K Ssasle olsy (Yoov) WSS 318
T8 e S mhe ol LS celle Calibes (b0 5e5T
oo e 35 4 Mawe 5131wy o L (YY) 0Sn 5 B3
L Ga ¥ ) glaiaan sbiTiL UL o b 5 +/2Y 1, WT
OLKen 5 (il sble ol osdle s S S IPVA
o203 bl en Jalge 5l S b5 sS e anlw BLII gy L (YY)

S W3S GNS e SIS s el (Ol asl (S5l O g

I, Grading the severity of chronic pain
2, Pain Self-Management Checklist (PSMC)
3. Reliability

YAAD




OLSes 5 Sl gb uls bl

o et cel s 4 AP B /P8 s e 03 5 sl L S
slgiie Hldie b pollas 457 d& 5,57, /AT Ll e & IS (gl WT

AP S 5 S 3) ws 58T 5 o sllas ol
Yool Jl s el opl adgl aend Mol (LS ol sl
a3l A S 0 b5 ste 4 S 5 (K)o g
03l Y8 (glyls 5 odd 4y S i) lim il b odiS g slaslus
i) 3, 505 6T (sl WSS Y8 U s o
(1 5 ) Sl oS w51 ol ragsy 53 (Yerf ol S
Coh ol e IS 5l 93 5 e o3 5 6 Jels 15 oyl b esliza
}6 58 ) et O 5 e 0255 S e prliiees g 1
T 5 Nsd oo olels aBLU 25le slasal) Olsie 4 " ol
sutres gl 5ol ¢ T te s 8505 Mo 5 3Bl ¢y elidees
Bl il sl paly Olsie 4 Mg saal p sdzme S a5 5 e
(V) £ 2 Glamy5,3lgz & ST B 3wl ol (5,108 0 a5 . dibl o
Ol pad 605l 9V B Y s wlisos 5 a0 e atsls 5 Sl (F) alian U
Ve sFrBA e S aadl Sl 5 bl ale glas el gl IS
o b i) G S 5s (Yo7 il S 5 (SKaiiyE) Wil e 00 b
A 5551 ollan 55iST mlaw 53 5 Al Slallls o sla S ¥ Ll
o5 3 kil o sl 4y (Yo )+ (Y0 ) O, 5 (S, )
35 S bl il g Shs 5 bk slaS A
sl gy 53tk G5l e Gl SLL Calisee Sla ia g,
b b pldnns 5 3l S0 GWT ull (V49) il 575 (S
il o (YY) GLaT b 5 (3LT e s S 3,18 +/AY b+ /¥
5 aBLl S5l glas aly gl 5 /MG VD 1yl wldess 5 gl WT
Gadlas 55 .58 518 /A0 5 MLl Cs s 4 b sl

E) WL YA o Lau,.,l.:?u abjﬁ- LgLL‘T g_,.ﬂf,pj:: (Y'\?) g)\:»)‘j} C)JUA{

8, Cognitive Emotion Regulation Questionnaire (CERQ)
°. Focus on Thought/Rumination

0, Catastrophizing

1 Putting into Perspective

2, Positive Refocusing

3, Positive Reappraisal

. Refocus on Planning
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I, Meta Cognitive Questionnaire -30 (MCQ-30)

2. The Self-Regulatory Executive Function (S-REF) Model of
Emotional Disorder

3. Beliefs about Uncontrollability and Danger

4. Cognitive Confidence

5. Beliefs related to Superstition, Punishment and Responsibility
6, Cognitive Self-Consciousness

7. Pathalogic
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°. Incremental of fit index

19 Parsimony Normed Fit Index

11 Parsimony goodness of fit index
2, Parsimony comparative fit index
3, Unobseved!/ latent variable
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2. Root mean square error of approximation
3, Standardized Root Mean Squared Residual
4, Goodness of fit index

3. Adjusted goodness of fit index

6, Normal of fit index

7. Comparative of fit index
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