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Background: Personal resources are key in adherence to treatment in patients with chronic pain. The aim of this
study was to analyze the mediating effect of self-efficacy and commitment to physical exercise between the
severity of pain and the number of times a week the patient has gone for a fast walk for at least 30 minutes with
the aim of doing physical exercise, in women with fibromyalgia.

Method: A total of 264 women with fibromyalgia participated in the study. The mean age was 56.99 years (SD =
10.35). Pain intensity, self-efficacy to cope with chronic pain, commitment to physical exercise and the number
of times a week that the patient walked for at least 30 minutes with the goal of physical exercise were evaluated.
For data analysis, the serial multiple mediator model of the macro Process for SPSS 22 was used.

Results: A lower perception of pain was associated with a higher perception of self-efficacy, a higher perception
of self-efficacy was associated with a greater commitment to physical exercise, and a higher commitment was
associated with a greater number of times a week that they walked (B = -.34; SE =.20; 95% CI = [-0.83, -0.03]). A
total effect (B =-1.04, SE = .38, t =-2.78, 95% | = [-1.81, -.78], p = .01) of the predictors on the described behavior
pattern was observed.

Conclusion: Self-efficacy and commitment to the physical exercise mediate the relationship between pain in-
tensity and the described walking pattern. The results of the serial mediation indicate that self-efficacy is an
essential variable for the performance of commitment to the physical exercise in the relationship between pain
intensity and walking.

La autoeficacia y el compromiso como recursos psicologicos para la
adherencia a caminar a pesar del dolor crénico. Un estudio en muje-
res con fibromialgia

RESUMEN

Antecedentes: Los recursos personales constituyen variables clave en la adherencia al tratamiento en pacientes
con dolor crénico. El objetivo del presente trabajo es analizar, en mujeres con fibromialgia, el efecto mediador
tanto de la autoeficacia como del compromiso con el ejercicio fisico entre la intensidad del dolor y el niimero
de veces a la semana que el paciente ha llevado a cabo la pauta de caminar durante al menos 30 minutos con
el objetivo de hacer ejercicio fisico.

Método: 264 mujeres con fibromialgia, con una edad media de 56.99 afios (DT = 10.35) participaron en el
estudio. Se empled un disefio pre-post con un intervalo de una semana. En el primer momento temporal se
procedi6 a la valoracién de la intensidad del dolor, la autoeficacia en el afrontamiento del dolor crénico y el
compromiso con el ejercicio fisico. En la medida post, se evalu6 el nimero de veces que la paciente habia
caminado al menos 30 minutos con el objetivo de realizar ejercicio fisico. Para el andlisis de los datos se utiliz6
el modelo de mediadores miiltiples en serie empleando la Macro Process para SPSS 22.
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Resultados: Una menor percepcién de dolor se asocia con una mayor percepcién de autoeficacia, una mayor
percepcion de autoeficacia se asocia con un mayor compromiso con el ejercicio fisico, y un mayor compromiso
se asocia con un mayor ntimero de veces a la semana caminando (B = -.34; SE =.20; 95% IC = [-0.83, -0.03]).
Se observa un efecto total (B = -1.04, SE = .38, t =-2.78, 95% [ = [-1.81, -.78], p = .01) de los predictores sobre el
ndmero de veces que se camina.

Conclusion: La autoeficacia y el compromiso con el ejercicio fisico median la relacién entre la intensidad
del dolor y la conducta de caminar. Los resultados de la mediacién serial indican que la autoeficacia es una
variable esencial para el efecto del compromiso con el ejercicio fisico en la relacién entre la intensidad de dolor

y la adherencia a caminar.

Introduction

The clinical importance of physical exercise to carry out an active
lifestyle in patients with chronic pain has been underlined in recent
years (Nijs et al., 2020; Santos E Campos et al., 2020). Different
forms of physical exercise have shown benefits in patients with
fibromyalgia, helping to restore the neurochemical balance of the
body and promoting a positive emotional state (Sosa-Reina et al.,
2017). A recent review (O'Dwyer et al., 2019) on physical activity
in adults with fibromyalgia highlights their positive benefits
on associated symptoms and physical function. The European
Alliance of Associations for Rheumatology (EULAR) recommended
non-pharmacological therapies for the initial management of
fibromyalgia, being physical exercise the treatment of choice
integrated into individualized care plans (Macfarlane et al., 2017).
It have been observed that regular exercise can help reduce anxiety,
stress, and depression (Macfarlane et al., 2017) and improves well-
being in patients with fibromyalgia (L6pez-Pousa et al., 2015).

Physical exercise is characterized by planned, structured
and repetitive physical activities with the aim of maintaining or
improving physical fitness (Thivel et al., 2018). Going for a walk has
been established as a safe, inexpensive, and effective way to manage
chronic intractable pain (O’Connor et al., 2015; Senba & Kami, 2017).
Specifically, this symptom (pain) has been considered inherent in
fibromyalgia (Wolfe et al., 2018). However, different investigations
have shown the low adherence of these patients to walking (Lopez-
Roig et al., 2016; Sanz-Bafios et al., 2018). The high prevalence of
beliefs related to pain seem to be the main inhibitor of walking
(Pefiacoba et al., 2017; Sanz et al., 2016; Slade et al., 2014).

One of the most relevant cognitive components in this context is
the belief of self-efficacy (Sanchez et al., 2011; Soriano-Maldonado
et al., 2015). The study of the theory of self-efficacy was introduced
by Bandura and refers to the beliefs that a person has about
their capacity and self-regulation to be able to start a behavior
(Bandura, 1997). That is, if a person believes they can provoke
an event (e.g. going for a walk), they can carry out a more active
and self-determined lifestyle. This sense of control could facilitate
behavior change. Different studies in cardiovascular disease show
how patients with higher levels of self-efficacy are more likely to
incorporate physical exercise into their routines (Caetano et al.,
2020; Schwarzer et al., 2008). For patients with fibromyalgia in
particular, exercise self-efficacy along with perceived barriers and
intention to exercise have been shown as predictive variables for
increasing physical activity (Kaleth et al., 2022).

Traditionally, this belief-modifying approach to behavior change
in health has proven useful to some extent (Michie et al., 2018), since
the studies carried out on the maintenance of this behavior suggest
that alternatives are needed (Kwasnicka et al., 2016; Zhang et al.,
2018). One of the most important and growing approaches is the
context-based approach to Acceptance and Commitment Therapy
(ACT) (Hayes et al., 1999). It pays special attention to the role of
patient values in maintaining a healthy lifestyle. Values are defined

as immediate qualities chosen from ongoing action patterns that are
verbally established as reinforcing (Hayes et al., 1999; Hayes et al.,
2016). That is, they motivate patients to act in one way or another
because they are part of their belief system, express their interests
and determine their behaviors. It is known that values increase the
persistence of the task in multiple behaviors related to health, such
as going for a walk (Jackson et al., 2016; Zhang et al., 2018).

Thus, previous literature indicates the importance of considering
the factors related to cognitive behavior modification (Jalali et
al., 2019) and confirms that the severity of pain is not the only
factor that explains the (in) activity of patients with fibromyalgia
(Pastor-Mira et al., 2020). Therefore, it could be considered that the
possession of cognitive resources could be related to a change in
behavior towards a more active lifestyle and if, in addition to having
cognitive resources, the patients present health-related values, they
could maintain these behaviors over time. Therefore, the aim of
this study has been to explore the mediating role of self-efficacy
and commitment to physical exercise acting in series between the
severity of pain and the number of times a week that the patient
has gone out for a walk for at least 30 minutes with the aim of doing
physical exercise. It is hypothesized that both factors (self-efficacy
is expected to influence commitment) mediate the relationship
between pain and the weekly frequency with which patients go for
a walk.

Method
Participants

We selected a sample of convenience by contacting several
patient associations from different Spanish regions during 2019.
In total, 268 participants volunteered to participate in the study.
Finally, effective responses were obtained from 264 women with
fibromyalgia. The mean age of the participants was 56.99 years
(SD = 10.35). Six percent of the women had completed university
studies, 26.6% secondary school, 51.3% primary education, and
15.6% could read and write. Most of the women were married or
in a stable relationship (78.1%). Six percent of the women were
single and 15.9% of them were divorced or widowed. The vast
majority of the participants were housewives (78%). Participants
had a diagnosis of fibromyalgia for an average of 13.02 years (SD =
7.21, range 1 to 46 years).

Design

A prospective design was used for the study. Measurements
were taken at two times. At first, pain, self-efficacy and
commitment to physical exercise were measured and seven days
later the number of times a week they walked for 30 minutes or
more with the aim of doing physical exercise was recorded.
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Instruments
First measurement
Pain severity

The pain severity score was obtained by averaging the
maximum, minimum and overall pain severity during the last
7 days, together with the pain severity rating at the time of
assessment (Jensen et al., 1996). All these measures were rated
with an 11-point numerical rating scale (0 = “no pain” and 10 =
“the worst pain you can imagine”) (Jensen et al., 1996, 1999). The
internal consistency of the four items in this sample was .91.

Self-efficacy

The Self-efficacy Questionnaire in Chronic Pain was used
(Martin-Aragoén et al., 1999). Only the total score was used,
obtained from the sum of the responses to the 19 items that make
up the questionnaire. It is answered with a Likert-type response
scale from 0 (I feel fully incapable) to 10 (I feel fully capable). The
patient must answer the degree to which they consider themselves
capable of performing certain activities or managing their pain,
their emotional problems or other symptoms associated with
chronic pain. High scores indicate a high perception of self-
efficacy. Cronbach alpha was .89.

Commitment to physical exercise

An ad hocitem was administered. In the first place, it is clarified
what the term physical exercise refers to, understood as a variety
of planned, structured repetitive physical activity and carried out
with an objective related to the improvement or maintenance of
physical form. Next, the patients answer a question related to the
degree of commitment to physical exercise (i.e., to what extent
do they feel committed to practicing physical exercise?) on a
10-point Likert scale (1 = none to 10 = maximum).

Second measurement
Walking pattern

An ad hoc item was administered. The patients respond
to a question related to the walking pattern suggested in the
psychoeducational talk given (i.e., how many times have you walked
for at least 30 minutes with the aim of doing physical exercise
during the last 7 days?).

Procedure

All participants in this study have been diagnosed with
fibromyalgia according to the criteria of the American College
of Rheumatology (Wolfe et al., 1990, 2010, 2016). Our inclusion
criteria also considered: being a woman (to ensure homogeneity
because almost all FM patients are women), being over 18 years
of age, having a medical prescription to walk and not presenting
physical comorbidity that would prevent them from doing so,
and having the physical and mental capacity to give informed
consent and complete the surveys. Once the participants gave
their informed consent to participate in the study, they were
given a questionnaire that took approximately 20 minutes to
complete. Once the evaluation is completed, the participants were
encouraged to walk for at least 30 minutes and they were asked

to write down the times they walked, according to the established
pattern, in the next 7 days. The patients were scheduled for a
second assessment eight days after the first assessment. In this
second evaluation, patients were asked for the number of times
they had walked according the established pattern during the last
7 days. The study followed the ethical principles for research with
human participants and was approved by the Ethics Committee of
the Rey Juan Carlos University on 06/09/2016; (reference number
160520165916; PI17 | 00858).

Statistical analysis

The analyses were performed with the SPSS 22 statistical
package (IBM Corp. & IBM Corp, 2017). First, descriptive analysis,
internal consistency analysis (Cronbach’s alpha coefficients) and
Pearson correlations were performed. For continuous variables,
means, standard deviations and range medians were used, while
categorical data were presented as numbers and percentages. The
level of statistical significance for all tests was established at a p
value of less than 0.05.

For the serial multiple mediation analysis (SMM; mediation of
several mediators going one after another), SPSS macro PROCESS
(model 6) was used, applying two significant mediators. As
recommended by Hayes (Hayes, 2013), the regression | trajectory
coefficients are all in non-standardized form since the standardized
coefficients generally do not have a useful substantive interpretation.

Two models were tested. The tested models included pain
severity as a predictor (X) and the number of times a week that
walked for 30 minutes or more with the goal of doing physical
exercise as outcome (Y). Self-efficacy and commitment to activity
were included as mediators. In the model 1, self-efficacy (M1) and
commitment to activity (M2), and in the model 2, commitment to
activity (M1) and self-efficacy (M2). The model fit was also examined
using the following criteria: a chi-square / df of <= 2, a p-value of >
0.05, a comparative fit index of > = 0.95, and an approximation of
the mean squared error of <0.06 (Hu & Bentler, 1999).

(M2)
(M1) d Commitment
Self-efficacy | 2| o physical
exercise
al a2 bl b2
. (Y)
(X) ¢ Number of
Pain severity 7| times a week
walked

Figure 1. Path diagram illustrating direct effects and causal paths linking pain
severity with the number of times a week they walked for 30 minutes or more
with the aim of doing physical exercise.

Results

Means, standard deviations, minimum, maximun and Pearson’s
correlations between variables.

Table 1 shows the frequencies in relation to the number of times
walked according to the established pattern. It can be seen that
the highest percentages (around 13%) are observed in frequencies
between one and three times per week. Approximately 20% of the
patients did not walk according to the established pattern even
once.
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Table 2.
Means, standard deviations, and Pearson correlations between study variables
Mean (SD) Min., Max. 2 3 4
1. Pain severity 7.40 (1.80) 1,10 -.28™* =24 =31
2. Self-efficacy 85.92 (33.56) 2,160 427 327
3. Commitment to physical exercise 6.47 (2.83) 1,10 25™*
4. Walk according to the guideline (number of times) 111 (2.13) 0,21

** p<.001,** p<.01,* p<.05.

Table 1.

Walk according to the established pattern (percentages and frequencies)

Number of times a week that you

perform the mentioned walking pattern )

Did not do it at all 19.3% (n=51)
Did it once 14.4% (n=38)
Twice times 12,1% (n=32)
Three times 12.9% (n=34)
Four times 9.1% (n=24)
Five times 12.5% (n=33)
Six times 6.8% (n=18)
Seven times 9.5% (n=25)
More than seven times 3.4% (n=9)

Table 2 shows the means, standard deviations and Pearson’s co-
rrelations between variables. The results show significant negative
relationships between pain severity and self-efficacy, commitment
to physical exercise and the number of times a week they walked for
30 minutes or more with the aim of doing physical exercise (all p <
.05). In addition, significant positive relationships were observed for
the number of times a week walked for 30 minutes or more with the
aim of doing physical exercise with self-efficacy and commitment
to physical exercise (all p < .05). Self-efficacy and commitment to
activity were also positively and significantly correlated (p < .05).
In general, it can be seen that the bivariate associations contribute
independently to 8%-10% of explained variance. The highest per-
centage of variance (18%) is observed in the association between
self-efficacy and commitment to physical activity.

Effect of pain severity on the number of times a week that
patients walk 30 minutes or more in order to perform physical
exercise through self-efficacy and commitment to physical
exercise.

Since two mediators were used, two different causal models were
produced: SMM 1 (self-efficacy-commitment to physical exercise)
and SMM 2 (commitment to exercise-self-efficacy). The two models
were compared in terms of the significant pathway created by each
different causal order of mediators.

Only the indirect SMM1 route was significant (Figure 1). A total
effect (B=-1.04, SE =.38, t=-2.78,95% 1 = [-1.81,-.78], p=.01) of the
predictor was observed in the number of times a week that they
walked 30 minutes or more with the aim of doing physical exercise.
In addition, there was a significant indirect effect of the perception
of pain in the number of times that the patients performed the be-
havior pattern described through self-efficacy and commitment to
physical exercise (B = -.34; SE = .20; 95% CI = [- .83, -.03]) (Figure
2). That is, a lower perception of pain predicted greater self-effi-
cacy, which predicted a greater commitment to activity, which, in
turn, predicted a greater number of times a week that they walked
fast 30 minutes or more with the goal of doing physical exercise.

There was also a significant simple indirect effect of the perception
of pain on the number of times a week that they walked 30 minu-
tes or more with the objective of doing physical exercise through
self-efficacy (B = -.14; SE = .06 ; 95% CI = [- .22, -.01]). In contrast,
no mediating effect was observed through commitment to activity
(B=-.12, SE =.09, 95% CI = [- .29, .02]). Figure 2 provides additional
details on this analysis. The contrast test did not show significant
differences between the indirect effects compared. In general, the
effect of pain on the number of times a week that they walked for
30 minutes or more with the aim of doing physical exercise in the
model that represents the two mediators explained 11% of the va-
riance (R?=.11; p=.01).

(M2)
(M1) 05(.02)" | Commitment
Self-efficacy »  to physical
exercise
-6.26(2.07)** B5(17)*
4.70(3.4) -.02(.02)
) (Y)
(X) 72(37) Number of

Pain severity ~| times a week

walked

Figure 2. Path diagram illustrating direct effects and causal paths linking pain
severity with the number of times a week they walked for 30 minutes or more
with the aim of doing physical exercise.

Notes: Multiple mediation analysis in series with the number of times a week
they walked for 30 minutes or more with the aim of doing physical exercise as
dependent variable, pain severity as independent variable and self-efficacy and
commitment to physical exercise as first and second mediators. Values are non-
standardized regression coefficients (SE in parentheses) and associated p values (*
p <.05, * p<.01, ** p<.001). Association in brackets = direct effect (controlling for
effects indirect). Solid lines indicate important pathways and dashed lines indicate

non-significant pathways.
Discussion

The main objective of this research was to elucidate the
associations between pain severity, self-efficacy, commitment to
physical exercise and the weekly frequency of going for a walk
for at least 30 minutes with the aim of doing physical exercise in
women with fibromyalgia. According to the proposed hypothesis,
the results showed a significant indirect effect of the severity of
pain with the number of times a week that patients go for a walk
for at least 30 minutes with the aim of doing physical exercise,
mediated by self-efficacy and commitment to physical exercise.
Thatis, alower perception of the severity of pain, predicted higher
scores of self-efficacy, which predicted a greater commitment to
physical exercise, which, in turn, predicted a greater number of
times a week that patients walked at least 30 minutes with the
goal of doing physical exercise. To our knowledge, no studies
have been carried out that analyze the relationship between
self-efficacy and commitment as variables involved in adherence
to the walking pattern, taking into account pain intensity as
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the main inhibitor. However, in other populations such as
cardiovascular patients, it has been observed that patients who
have positive beliefs about their ability to carry out physical
exercise and manage pain, feel more committed to this decision
and are more inclined to do so (Caetano et al., 2020; Schwarzer
et al., 2008).

These results confirm what is proposed by the ACT context-
based approach (Hayes et al., 1999) using the Relational Frame
Theory (RFT) (Hayes et al., 2003) as a theoretical basis, which
points to the language we use as a central component of human
psychology and as part of psychological flexibility, committed
action, which assumes the role of expanding the valued responses
of an individual in increasingly broad patterns of activity (Zhang et
al.,, 2018). These behavior patterns correspond to ingrained values
that are fundamental for the successful maintenance of behavior
towards a healthy lifestyle (Kwasnicka et al., 2016). Therefore,
it could be argued that a self-language (to produce language
ourselves) related to the perception of ability (e.g. “I am capable of
managing my pain and doing physical exercise despite feeling it”) is
necessary to increase commitment and improve the maintenance
of a style active life. This finding has important clinical implications,
as it would allow fibromyalgia patients to lead active and healthy
lifestyles despite pain.

An interesting result of our research is the fact that, in the
proposed model, there is no direct relationship between pain
severity and walking behavior. Although pain has been shown to
be a predictor of walking behavior (Lopez-Roig et al., 2016; Sanz-
Bafios et al., 2018), the relationship is not deterministic. Our results
add that variables such as self-efficacy and commitment to physical
exercise play a fundamental role in regulating pain intensity to
carry out adherence to walking behavior in these patients, given its
benefits (Pastor-Mira et al., 2020) and low adherence (Sanz-Bafios
et al., 2018). This result is consistent with what was found by Van
Liew et al. (2019) who suggest that the effects of age and symptom
duration on FMS are unique, and that self-efficacy plays a crucial
role in moderating disease course.

The simple indirect effect of pain severity on the number of
times during the week that the aforementioned walking pattern
was carried out was significant through self-efficacy. Previous
research has shown that higher self-efficacy is associated with less
pain and less impairment on the physical activities after controlling
for demographic and disease severity (Buckelew et al., 1995). A
previous qualitative interview study already pointed out that lack of
adherence to walking in patients with chronic pain could be related
to low self-efficacy (Karlsson et al., 2018). In this sense, one of the
contributions of our research is to analyze the known relationship
between self-efficacy and physical exercise (walking), taking into
account the presence of pain as the main limiting factor. Scioli-
Salter et al. (2017), in a small sample of patients with fibromyalgia
(n=71) showed the role of self-efficacy in exercise adoption and
maintenance, even in the setting of higher FM symptoms.

Contrary to the simple effect indicated with respect to self-
efficacy, it seems that the commitment to physical exercise alone
does not have a significant mediating effect between the severity of
pain and the number of times a week that patients walk for at least
30 minutes in order to do physical exercise. These results suggest
that it is not being committed to health behavior by itself, but the
perception of self-efficacy that may be an important marker in the
relationship between the perception of pain and the frequency
with which the patients carry out the described pattern. Although
in other contexts (e.g. patients with cardiovascular disease) it
has been observed that being committed to activity is related to
greater adherence to physical exercise (Stonerock & Blumenthal,
2017), our results indicate that for patients with fibromyalgia this

action of committing, without other resources such as self-efficacy,
is not enough to average the relationship between the severity of
pain and the number of times patients go for a walk for at least 30
minutes. In this context, previous research that analyzes the role of
intention and self-efficacy in predicting physical activity in patients
with fibromyalgia (n=61) also point out the need to include self-
efficacy as a central predictor variable for intention to play a role in
predicting physical activity (Culos-Reed et al., 2003). Therefore, it
is considered interesting to carry out future research that provides
new information on the role played by other cognitive resources
(for example, cognitive defusion or acceptance), the different types
of motivation or social commitment (feeling indebted to the health
professional that attends) in the maintenance of healthy behaviors
in patients with chronic pain.

There are several limitations to our study. First, self-report
questionnaires are used, so they are subjective measures. This
could affect the interpretation of the results, however, it is one
of the most used assessment instruments in research on Health
Psychology. This limitation is especially relevant in the case of
walking behavior, where only the self-report has been used, so it
is subject to response bias. It would be of interest for future studies
to complete this information with accelerometers/pedometers;
however, the wide variability with respect to behavior (and
the very low values found) seems to indicate the absence of a
significant social desirability bias. Second, since the results are
based on women with FM (the most common sex in this condition),
more research is needed in men and other populations with pain
to see if the findings are generalizable. In addition, it is important
to note that the study included two mediators in the relationship
of pain intensity and the number of times a week that the
aforementioned walking behavior is carried out, but the list is far
from being complete and other psychosocial factors (e.g. cognitive
defusion acceptance, motivation or social commitment) could also
be investigated in future research.

Despite the above limitations, the findings presented have
important clinical implications. It would be interesting to carry
out intervention programs based on the improvement of the
perception of self-efficacy about pain management and carrying
out walking behaviors. In this sense, it has been observed that
the modification of the self-referred language (going from “I
am not capable” to “I feel capable of”), can favor these beliefs of
self-efficacy. In addition, exploring and enhancing the degree of
commitment to physical exercise of the patients would allow us
to know carefully the probability that the patients adhere to active
lifestyles. In this sense, new therapeutic approaches proposed in
the last decade, such as Acceptance and Commitment Therapy
(ACT), could be taken into consideration. One of the main elements
of ACT is psychological flexibility, implying a series of interrelated
competencies among which are included a stable sense of self
(of the person) and compromise, clarification of the values that
guide behavior, and committed and purposeful action towards
them, among others (Hayes et al., 2016; Hayes et al., 2011). In this
sense, in addition to the contributions that Cognitive Behavioral
Therapy has made to the promotion of self-efficacy in chronic
pain (Jalali et al., 2019), ACT treatment could be used not only with
the general objective of acceptance of chronic illness, but also to
prioritize values despite the difficulties of the disease, promoting
commitment to really relevant activities.
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