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Abstract
Introduction  Walking is an effective treatment for symptoms’ management in patients with fibromyalgia. However, despite 
its benefits, fibromyalgia patients face a variety of obstacles that result in reduced ability to sustain physical exercise. The 
main goal of the study was to analyze the role of pain catastrophizing and fibromyalgia impact in the relationship between 
regular walking behavior and pain and fatigue experienced after a laboratory walking test.
Method  The study has an observational analytical laboratory design. A total of 100 women were contacted by the research 
team. Seventy-six women diagnosed with fibromyalgia aged 18 years and older (mean age = 55.05, SD = 7.69) participated.
Results  Significant correlations were found among regular walking behavior, pain catastrophizing, impact of fibromyalgia, 
pain intensity after walking, and fatigue intensity after walking. The serial multiple mediation analyses confirmed that pain 
catastrophizing and impact of fibromyalgia mediated the relationship between regular walking behavior and the level of pain 
(beta B = 0.044, 95% CI = [0.01–0.012]) and fatigue (beta B = 0.028, 95% CI = [0.01–0.08]) after the laboratory walking test. 
Also, the participants that walked less regularly experienced more pain and fatigue after the 6-Minute Walk Test.
Conclusions  Considering cognitive variables alongside the impact of fibromyalgia will help understand the inhibitors of 
engaging in physical activity. Therapeutic walking programs must be tailored to patients with fibromyalgia to reduce pain 
and fatigue related to physical activity and to promote better functioning and quality of life.

Key Points
• Regular walking behavior was associated with fibromyalgia impact, pain catastrophizing, and less pain and fatigue after physical activity.
• When patients catastrophize pain, they usually interpret physical activity as threatening, which generates more pain and fatigue after doing 

exercise.
• Therapeutic programs should be designed to reduce pain catastrophizing and fibromyalgia impact.
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Introduction

Fibromyalgia (FM) is a syndrome characterized by chronic 
widespread body pain, fatigue, sleeping problems, muscle 
weakness, and affective and cognitive dysfunction [1].

The absence of apparent pathological changes has led 
to the development of multi-component approaches rec-
ommended by different evidence-based guidelines for the 

management of the symptomatology [2]. These include 
physical exercise, along with pharmacological and psycho-
logical treatment [2]. It has been demonstrated that physical 
exercise is an effective treatment in pain management and 
stiffness, fatigue, and depression reduction in fibromyalgia 
patients [2]. More specifically, low- to moderate-intensity 
physical exercise such as walking has been shown to have 
positive effects on FM patients’ health status [3, 4].

Walking is a well-established aerobic activity for FM 
patients and a simple recommendation that promotes 
self-management as it is a self-regulated behavior [3]. It 
has also been shown that walking regularly reduces pain, 
fatigue, depression, and functional limitation [3–6]. Its 
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benefits persist up to a year and it has shown even bet-
ter results than other types of exercise in the follow-up 
periods [7].

Despite the benefits of walking, FM patients face a variety 
of symptoms that lead them to sedentary lifestyles, a low func-
tional capacity, and a reduced ability to sustain physical exer-
cise [8]. This highly disabling impact not only causes low rates 
of physical activity but also difficulties in performance [6–8]. 
Several factors that worsen performance have been reported. 
For example, Vlaeyen et al. [9] highlighted that fear of move-
ment and (re)injury might reduce physical fitness due to activity 
avoidance which could lead the patient to no longer be able to 
perform physical activities because they could increase pain and 
suffering. Pain catastrophizing beliefs also stop physical activ-
ity; patients who catastrophize and interpret physical activity as 
threatening may show avoidance behavior and, thus, disability 
and reduced physical fitness, which in turn can increase pain and 
fatigue [10, 11]. In addition to the fear of pain, the new model 
of catastrophism proposed by Crombez et al. [12] also points 
out that the interference of this symptom in daily activities is a 
real impediment for patients to avoid physical exercise. Pain and 
fatigue have been considered as the most important inhibitors of 
walking behavior [11] and, although participants believed that 
walking could improve their health, they did not feel able to do 
it given their many physical impediments [13, 14].

To our knowledge, no studies have evaluated the influ-
ence of pain catastrophizing and FM impact perception 
in the pain or fatigue experienced after a walking test 
in a laboratory setting in women with FM [15]. Thus, 
consistent with past research [13, 15], the present study 
aimed to analyze the role of pain catastrophizing and 
FM impact in the relationship between regular walk-
ing behavior and pain and fatigue experienced after a 
laboratory walking test. We hypothesized that pain cata-
strophizing and FM impact will mediate the relationship 
between regular walking behavior and the level of pain 
and fatigue after walking. Following the fear-avoidance 
models [12, 15], we hypothesized that pain catastrophiz-
ing would be the first mediator as research has shown 
that it increases FM impact [10, 16, 17]. In turn, FM 
impact would be the second mediator of the model pro-
posed. In sum, we expected those women who regularly 
walk more to experience less pain and fatigue after the 
laboratory test because they catastrophize less and have 
less FM impact.

Materials and methods

Study design

This study follows an observational analytical laboratory 
design.

Participants

Participants were a total of 76 women diagnosed with FM with 
a mean age of 55.05 (age range = 32–69, SD = 7.69). Initially, 
100 women diagnosed with FM were referred from different FM 
associations from the central area of Spain, and 23 of them did 
not participate in the study. The main reasons for not participat-
ing in the study were as follows: symptoms that prevented them 
from attending the day of the appointment (twelve women), 
lack of interest in the study (five women), and other unspecified 
reasons (six women). An additional subject was discarded due 
to its extreme scores. All participants had to meet the follow-
ing criteria to be included in the study: (a) women, (b) with a 
diagnosis of fibromyalgia who fulfilled the 1990 or the 2010 
American College of Rheumatology criteria for FM [1, 18, 19] 
(confirmed by a rheumatologist or a primary care physician), 
(c) over 18 years of age. Additionally, those women, who pre-
sented some type of physical comorbidity that prevented them 
from walking or whose walking behavior was contraindicated 
by their doctor, were excluded from the study. Furthermore, the 
existence of concomitant rheumatologic disorders, such as rheu-
matoid arthritis, systemic lupus erythematosus, Hashimoto’s dis-
ease, Sjogren’s syndrome, scleroderma, and reflex sympathetic 
dystrophy; and the existence of psychotic disorders, bipolar dis-
order, or any other serious psychiatric conditions were also part 
of the exclusion criteria of the study.

The sample size was calculated following Kline’s guide-
line [20] which indicated that 10 to 20 participants per 
estimated parameter would result in a sufficient sample. 
Additionally, the sample size for multiple regression was 
estimated using Daniel Soper’s sample size calculator [21]. 
According to the results, 35 subjects would be sufficient to 
detect an effect size of 0.4 assuming a 5% significance level 
and 85% power.

Procedure

The study took place at the fibromyalgia unit of the univer-
sity from January to April 2019 and the study’s protocol 
was approved by the ethics committee of this institution. 
The study was performed according to accepted guidelines 
on ethical practice and followed the Spanish Biomedical 
Research Act. Patients were informed of the study and, if 
they agreed to participate, they signed the informed con-
sent and were then given an appointment at the fibromy-
algia unit. During this appointment, a psychologist joined 
the participants to explain the assessment and answer their 
questions. First, a battery of pen-and-paper tests that took 
approximately 30 min to complete was administered. After-
wards, participants were asked to perform individually the 
6-Minute Walk Test (6-MWT), and, lastly, they completed 
the pain and fatigue intensity scales. The 6-MWT is a 
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clinically relevant measure of physical performance. This 
test has been commonly used in fibromyalgia patients [22, 
23] and has been recommended by the Spanish Society of 
Rheumatology for Fibromyalgia [23, 24]. It measures the 
distance that each participant can walk on a flat surface in 
a period of 6 min. Patients are instructed to walk as fast as 
they can but comfortably for them. Therefore, they decide 
how fast they walk and are not induced to increase the speed. 
Every participant performed the 6-MWT individually and 
in the same time slot.

Measures

Sociodemographic variables and clinical data were col-
lected. Other variables were advocated using the following 
instruments.

Regular walking behavior

The International Physical Activity Questionnaire (IPAQ-S) 
was used to measure participants’ regular walking behavior 
in the last 7 days [25]. The one-item scale assessing daily 
time spent walking was used; consequently, no measures of 
internal consistency are provided.

Pain catastrophizing

The Spanish adaptation of the Pain Catastrophizing Scale 
(PCS) is a self-report instrument composed of 13 items on 
a 5-point Likert response format ranging from 0 (not at all) 
to 4 (always) [26]. This instrument is used to measure the 
amplification of painful sensations perceived from maladap-
tive cognitive, emotional, and behavioral processes. For this 
study, we used the total scale that showed an adequate inter-
nal validity with a Cronbach’s alpha of 0.93.

Impact of fibromyalgia

We used the Revised Fibromyalgia Impact Questionnaire 
(FIQ-R) that is a 21-item self-report instrument that rep-
resents the overall impact of symptoms on quality of life 
of women with FM [27]. The responses of the items are 
distributed in visual scales with 11 boxes whose discrete 
scores range from 0 to 10. For the present study, we used the 
total FIQ-R scale whose maximum score is 100 and which 
represents the global impact of fibromyalgia. A Cronbach’s 
alpha of 0.92 was found for the FIQ-R in this study.

Pain and fatigue intensity

The Brief Pain Inventory (BPI) was used to measure the 
intensity of perceived pain [28] and the Brief Fatigue Inven-
tory (BFI) was used to measure the intensity of perceived 

fatigue. Both symptoms were evaluated after performing the 
6-MWT. The intensity of pain and fatigue is recorded by an 
item in each questionnaire with a numerical scale that varies 
between 0 (“no pain or fatigue”) and 10 (“the greatest pain 
or fatigue imaginable”). Since these are one-item invento-
ries, no measures of internal consistency are provided. The 
validity of the Brief Pain Inventory and Brief Fatigue Inven-
tory has been revealed in previous research [28].

Statistical analysis

First, descriptive analyses were calculated to determine the 
sociodemographic and clinical characteristics of the sample. 
Then, bivariate associations between the study variables (regu-
lar walking behavior, pain catastrophizing, impact of FM, pain 
and fatigue after 6-MWT) were explored with Pearson’s correla-
tion analyses. Internal consistency analyses (Cronbach’s alpha 
coefficient) were performed for pain catastrophizing and impact 
of fibromyalgia. No missing data were found and one outlier 
was discarded due to its extreme scores. The Statistical pack-
age SPSS version 27 was used to perform these analyses. Next, 
simple mediation (model 4) was tested to determine the media-
tors between regular walking behavior and post level of pain or 
fatigue. In the following step, serial multiple mediation analysis 
(SMM) was used to explore causal chain linking mediators with 
a specific direction of causal flow (model 6). To perform these 
analyses, PROCESS macro version 3.4.1 was used with two 
significant mediators (pain catastrophizing and impact of FM).

According to Hayes [29], the bootstrap confidence inter-
vals (CIs) estimates were based on 10,000 bootstraps to 
control for type I errors in the sample and a 95% CI was 
used. The proposed model is represented by the association 
between predictor (regular walking behavior) and mediator 
variables (mediator 1: pain catastrophizing (a1) and media-
tor 2: impact of FM (a2)); the association between media-
tors (pain catastrophizing is b1 and impact of FM is b2) and 
outcome variables (pain and fatigue after 6-MWT); “C” 
path represents the total effect of regular walking behavior 
on pain/fatigue after 6-MWT, having controlled for indirect 
effects (c) (effect of predictor on mediator 2 and effect of 
mediator 1 on outcome variables). Finally, “d” path repre-
sents the association between mediators (see figure of the 
proposed model in the Supplementary information).

Results

Descriptive characteristics of participants 
and correlations between study variables

Sociodemographic and clinical characteristics of participants 
are presented in Table 1. As can be seen, the majority profile 
corresponds to women with secondary studies (51.3%) and 
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married (81.6%). The employment situation showed more 
variability, working at home (22.4%), employed (22.4%), 
and in sick leave (19.7%) being the most common profiles. 
In reference to clinical characteristics, participants had had 
an FM diagnosis for more than 12 years on average and they 
generally tended to take nonspecific medications related to 
glucose control, blood pressure, etc. (54.7%), along with 
other medications to relieve pain (24.3%) and anxious or 
depressive symptoms (21%).

Correlation analyses showed relationships between 
regular walking behavior, pain catastrophizing, impact of 
FM, and pain and fatigue after 6-MWT. Specifically, regu-
lar walking behavior was negatively associated with pain 
(p = 0.05), fatigue (p = 0.01), pain catastrophizing (p = 0.01), 
and impact of FM (p = 0.01). Pain was positively associ-
ated with fatigue (p = 0.01), impact of FM (p = 0.01), and 
pain catastrophizing (p = 0.01). In the same way, fatigue was 
positively associated with impact of FM (p = 0.01) and pain 
catastrophizing (p = 0.05). Finally, pain catastrophizing was 
positively associated with impact of FM (p = 0.05). As rec-
ommended by Baron and Kenny [30], the chosen mediators 
significantly correlated with the predictors and the outcome 
variables.

Simple mediation and serial multiple mediation 
analysis

First, the mediating role of pain catastrophizing in the rela-
tionship between regular walking behavior and pain/fatigue 
after 6-MWT was examined. The total and direct effect of 
regular walking behavior on pain (t =  − 2.21, p = 0.03), the 
effect of regular walking behavior on pain catastrophizing 
(t =  − 1.96, p = 0.045), and the effect of pain catastrophizing 
on pain (t = 2.51, p = 0.01) were significant. With fatigue 
as an outcome variable, a significant total and direct effect 
were found (t =  − 2.50, p = 0.01); moreover, the effect of 
regular walking behavior on pain catastrophizing (t =  − 1.96, 
p = 0.043) and the effect of this mediator on fatigue (t = 1.50, 
p = 0.015) were also significant.

Second, impact of FM was also examined as a media-
tor between regular walking behavior and pain/fatigue after 
6-MWT. The total and direct effect (t =  − 2.21, p = 0.03), the 
effect of regular walking behavior on FM impact (t =  − 2.38, 
p = 0.02), and the effect of this mediator on pain (t = 7.97, 
p = 0.000) were significant. The same occurs with fatigue as 
an outcome variable; the total and direct effect was signifi-
cant (t =  − 1.98, p = 0.045); furthermore, the effect of regular 
walking behavior on FM impact (t =  − 2.33, p = 0.022) and 
the effect of this mediator on fatigue (t = 4.13, p = 0.001) 
were also significant.

As can be seen in Table 2, regular walking behavior had 
a significant indirect effect on pain/fatigue after 6-MWT, 
with pain catastrophizing and impact of FM as mediators.

Based on previous literature [16, 17], we propose 
two serial multiple mediation models (SMM) defined 
by pain catastrophizing (M1) and impact of FM (M2) 
on pain (SMM1) and fatigue after 6-MWT as outcome 
variables (SMM2). All indirect effects were significant 
in both models for regular walking behavior on pain/
fatigue. However, when we compared the contrast effects 
of SMM1 and SMM2, it suggested that the indirect effect 
3 (predictor→M1→M2→outcome variable) was stronger 
than the indirect effect of simple mediation models with 
pain (B = 0.044, 95% CI = 0.010–0.012) and fatigue 
(B = 0.028, 95% CI = 0.010–0.080). This means that 
SMM1 and SMM2 showed a stronger mediating effect 
of pain catastrophizing when we include the effect of 
impact of FM in comparison to the effect of each media-
tor separately (see Fig. 1).

Discussion

This study aimed to analyze the role of pain catastrophiz-
ing and FM impact on the relationship between regu-
lar walking behavior and pain and fatigue experienced 
after a laboratory walking test. Significant associations 

Table 1   Sociodemographic and clinical characteristics (n = 76)

FM, fibromyalgia

Sociodemographic variables
Age, mean (SD) 55.05 (7.70)
Education level, n (%)

  No studies 4 (5.3%)
  Primary 27 (35.5%)
  Secondary 39 (51.3%)
  University 6 (7.9%)

Marital status, n (%)
  Married 62 (81.6%)
  Single 4 (5.3%)
  Separated/divorced 7 (9.2%)
  Widowed 3 (3.9%)

Employment status, n (%)
  Currently employed 17 (22.4%)
  Unemployed 7 (9.2%)
  Sick leave 15 (19.7%)
  Retired 9 (11.8%)
  Retired due to disability 11 (14.5%)
  Housewife 17 (22.4%)

Clinical variables
Time (years) since FM diagnosis, mean (SD) 12.32 (9.27)
Medication, n (%)

  Antidepressants/ anxiolytics 16 (21%)
  Painkillers/anti-inflammatories 22 (24.3%)
  Others (glucose, blood pressure, antihistamines…) 38 (54.7%)
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were found between all the study variables supporting 
our hypothesis. In line with previous research [2, 5], 
regular walking behavior was associated with less pain 
and fatigue after physical activity, FM impact, and pain 
catastrophizing. The correlation between pain and fatigue 
was the strongest correlation found, showing that these 
symptoms are closely linked, and both are essential in 
the understanding of FM [18].

Furthermore, the study hypothesis stated that pain 
catastrophizing and FM impact will mediate the rela-
tionship between regular walking behavior and the level 
of pain and fatigue after the laboratory walking test. The 
serial multiple mediation (SMM) analyses performed 
confirmed this hypothesis. Following the fear-avoidance 
models [12, 15], our results pointed out that pain cata-
strophizing beliefs stop patients from engaging in physi-
cal activity, and this increases FM impact [9, 16, 17]. 
Previous research has also shown that pain catastrophiz-
ing is related to higher levels of pain and fatigue [13].

To our knowledge, no research has explored a very 
important and unanswered question: Are the pain and 

Table 2   Simple mediation effects of regular walking behavior on pain 
or fatigue after 6-Minute Walk Test

The point estimate is the indirect effect calculated in the original sam-
ple; CI, confidence interval; BC, bias corrected; BCa, bias corrected 
and accelerated; FM, fibromyalgia

Bootstrapping

Point estimated BC 95% CI BCa 95% CI

Lower Upper Lower Upper

Pain
  Total indirect effects
    Pain catastro-

phizing
0.039 0.001 0.008 0.014 0.150

    Impact of FM 0.042 0.018 0.023 0.308 0.334
Fatigue

  Total indirect effects
    Pain catastro-

phizing
0.032 0.006 0.009 0.107 0.160

    Impact of FM 0.050 0.012 0.020 0.170 0.215

Fig. 1   Path diagram illustrat-
ing SMM1 (pain) and SMM2 
(fatigue). Note: *p < 0.05; ** 
p < 0.01. a1a2, relation between 
predictor (walking behavior) on 
mediator 1 (pain catastrophiz-
ing) and mediator 2 (impact 
of FM); b1b2, relation between 
mediator 1 and mediator 2 on 
outcomes (pain and fatigue); c, 
indirect effect of mediators on 
outcomes; d, relation between 
mediators; C, total effect of 
predictor on outcomes with 
mediators; FM, fibromyalgia; 
SMM, serial multiple mediation 
analysis; 6-MWT, 6-Minute 
Walk Test

a)

b)

Pain catastrophizing
(Mediator 1) Impact of FM

(Mediator 2)

Regular walking 
behavior

(Predictor)

Pain after 6-MWT
(Outcome Variable)

Pain catastrophizing
(Mediator 1) Impact of FM

(Mediator 2)

Regular walking 
behavior

(Predictor)

Fatigue after 6-
MWT

(Outcome Variable)

a1=-.560* b2=.131**

Total effect of regular walking behavior on pain (C)=-.470*

d=.161**

a2=-.172* b1=.171**

a1=-.570* b2=.615**

Total effect of regular walking behavior on fatigue (C)= -.110*

d=.440**

a2=-.728* b1=.760*

c= - .051*

c= - .060*
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fatigue suffered after physical activity influenced by 
pain catastrophizing and FM impact? According to 
our results, the answer seems to be affirmative. When 
patients catastrophized pain, they usually interpreted 
physical activity as threatening which generated more 
pain and fatigue immediately after doing exercise. Addi-
tionally, the present study considered the effect of regu-
lar walking behavior, stating that the participants that 
walked less regularly suffered more pain and fatigue after 
6-MWT. The association between the distance walked in 
the 6-MWT and pain, FM impact, and physical impair-
ment has been supported by several studies, but no infor-
mation was provided regarding the pain and fatigue after 
doing the test [22, 23]. These two symptoms have been 
considered to be the most important inhibitors of walking 
in FM patients [8, 14], and since the subjects do not walk 
to avoid pain and fatigue, it results in a reduced practice 
of walking and poor adherence to it [8]. Unfortunately, 
when patients do not walk regularly, they confirm their 
fears, suffering from pain and fatigue after walking [13, 
14]. The present study showed how regular walking is 
associated with less pain and fatigue after a walking test, 
offering evidence on how to break the vicious cycle FM 
patients usually find themselves in.

One of the strengths of this study was the use of an 
objective measure of functional capacity, the 6-MWT. 
Moreover, this test has been commonly used in fibromy-
algia patients [23, 24] and has been recommended by the 
Spanish Society of Rheumatology for Fibromyalgia [24]. 
This measure is ecologically valid as well as clinically 
feasible because it requires minimal instrumentation and 
time. As in previous studies, the study was designed to 
test the relationships in FM patients between cognitions, 
behaviors, and symptomatology to improve interventions 
and help patients live with more satisfaction.

Study limitations

Concerning the limitations of the study, the nature of the 
study design (i.e., observational analytical laboratory study) 
helps establish the possible direction of associations, but 
results should be confirmed in future longitudinal studies. 
The fact that the sample was only composed of women and 
that it was a convenience sample could limit the generaliz-
ability of the results. However, most FM patients are women, 
and the sample was contacted through several patients’ asso-
ciations that are very common among FM patients [31]. Pre-
vious research has shown that the characteristics of patients 
from associations should be considered equivalent to the 
ones of people with FM in the general population [6]. Addi-
tionally, the sample size was relatively small but similar 

to the sample sizes of previous studies that have used the 
6-MWT in patients with chronic pain [32].

Conclusions

In conclusion, the study results showed that pain cata-
strophizing and FM impact were mediators in the rela-
tionship between regular walking behavior and the level 
of pain and fatigue after a laboratory walking test in this 
sample. Therefore, the present study provided evidence 
in favor of considering cognitive variables and the impact 
of the syndrome in patients’ quality of life to better 
understand the common FM patients’ complaint of not 
walking because of the pain and fatigue felt afterwards. 
The main goal of this research was to untangle this rela-
tionship to clarify the path of designing interventions 
that could help patients overcome these obstacles and 
improve their quality of life.
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