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Abstract

Objective. To analyze 1) the independent association of physical fitness, positive affect, and negative affect with the
different dimensions of fatigue (general fatigue, physical fatigue, reduced activity, reduced motivation, and mental
fatigue) and 2) whether the interactions of physical fitness, positive affect, and negative affect were associated with
fatigue over and above the independent association. Design. Cross-sectional study in 420 women with fibromyalgia.
Setting. Fibromyalgia associations from southern Spain. Methods. Physical fitness was measured by performance-
based tests, and questionnaires were used to measure positive affect, negative affect, and different dimensions of fa-
tigue (general fatigue, physical fatigue, reduced activity, reduced motivation, and mental fatigue). Age, body mass
index, and current pain level were included as potential confounders in all analyses. Results. Physical fitness was in-
dependently associated with general fatigue, physical fatigue, and reduced activity (all P�0.02). Positive affect was
independently associated with all fatigue dimensions (all P< 0.001). Negative affect was independently associated
with general fatigue, physical fatigue, reduced motivation, and mental fatigue (all P� 0.04). The interaction of overall
physical fitness and positive affect was related to general fatigue and physical fatigue (all P� 0.02). Women with fi-
bromyalgia with higher levels of overall physical fitness and positive affect showed the lowest general fatigue and
physical fatigue. Conclusions. In women with fibromyalgia, positive affect was independently and consistently associ-
ated with all dimensions of fatigue. The combination of higher levels of overall physical fitness and positive affect
might serve as a buffer against general and physical fatigue in women with fibromyalgia.
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Introduction

Fibromyalgia is a common disease [1] characterized by a

genetic susceptibility [2,3] to chronic widespread pain

and increased sensitivity to painful stimuli [4,5]. Fatigue

is markedly prevalent in fibromyalgia. Up to 82% of peo-

ple with fibromyalgia report severe fatigue [6], and more

than 25% identify fatigue as their main complaint [7].

Fatigue is a distressing symptom [8] that negatively

impacts the quality of life of people with the condition

[9,10] and is recognized as a core symptom in the

updated fibromyalgia diagnostic criteria [11]. In spite of

the importance of fatigue in fibromyalgia, most previous

research has focused on determinants and management

of pain, with only limited investigation of fatigue

[12,13]. Given that fatigue is a complex symptom that is

difficult to manage, the current study aims to identify

modifiable factors that are associated with fatigue and

that may play a role in its treatment. It is noteworthy

that, as we did in a previous study [14], most of the liter-

ature in fibromyalgia has assessed fatigue as a unidimen-

sional construct using visual analog scales (VAS) or

numeric rating scales (NRS) [6,15,16]. Nonetheless, the

subjective experience of fatigue is multidimensional by

nature because it involves physical (e.g., I want to but I

can’t) and psychological domains (e.g., I don’t feel like

doing anything) [12,17].

Previous literature, including one of our studies [18],

has shown that single components of physical fitness

(e.g., muscular strength) are inversely associated with fi-

bromyalgia symptoms [18–20], including fatigue

[14,21,22]. Although physical exercise is advised as a

way to manage fatigue in fibromyalgia [23], physical ac-

tivity guidelines tend to focus on improving physical fit-

ness as a whole and meeting public health

recommendations [24,25], but there is limited evidence

about the association of overall physical fitness with fa-

tigue in fibromyalgia. Recently, we have revealed that,

independent of physical activity, overall physical fitness

is associated with general fatigue, physical fatigue, reduced

activity, and reduced motivation [26]. However, no psy-

chological factors were included in the model, even though

it is well known that they facilitate adaptation to chronic

symptoms [27–29]. Previous literature has also shown that

psychological factors (including positive affect and nega-

tive affect) are associated with adaptation to fibromyalgia-

related symptoms. In fact, such factors may play a role in

avoidance of and motivation to engage in exercise among

people with fibromyalgia [30,31].

Positive and negative affect are defined as one’s affec-

tive evaluation of life [32]. These components reflect two

distinct (independent) but correlated dimensions of affect

[33]. The role of both positive affect and negative affect

on health is considered important [34], and indeed posi-

tive and negative affect are associated with fibromyalgia

symptoms [35–37] and with fatigue in chronic diseases

[38,39]. Although previous studies have demonstrated

that positive and negative affect are associated with fa-

tigue in fibromyalgia [31,40], they did not include the

multidimensional domains of fatigue.

A comprehensive understanding of the associations of

overall physical fitness, positive affect, and negative af-

fect with the multiple dimensions of fatigue in fibromyal-

gia is imperative. Recently, it has been suggested that

more sophisticated models are required to explain patient

adaptation to chronic conditions such as fibromyalgia

[41–43]. These models should account for the interplay

of physical and psychological factors [37,44]. The indi-

vidual associations of physical and psychological factors

and their interactions with fatigue will suggest how to

tailor therapy to the characteristics of patients when tar-

geting the management of fatigue in fibromyalgia [45].

Among psychological factors, positive affect seems to be

an important source of resilience (i.e., adaptive factor) in

chronic pain conditions in general [30,36] and in fibro-

myalgia in particular [36,37,40]. Therefore, the strongest

associations with dimensions of fatigue may be expected

for positive affect.

The present study is aimed at analyzing 1) the inde-

pendent associations of physical fitness, positive affect,

and negative affect with the different dimensions of fa-

tigue (general fatigue, physical fatigue, reduced activity,

reduced motivation, and mental fatigue); and 2) whether

the interactions of physical fitness, positive affect, and

negative affect are associated with fatigue over and above

the independent association.

Methods

Participants
To obtain a representative sample of people with fibro-

myalgia from Andalusia (southern Spain), a two-phase

(sex and province) proportional sampling of people with

fibromyalgia was planned, as described elsewhere [46]. A

total of 646 potential participants were recruited from

different local fibromyalgia associations throughout the

eight provinces of Andalusia. Potential participants were

recruited via e-mail, letter, telephone, and announce-

ments in local mass media and university websites. All

participants were assessed between November 2011 and

January 2013. To be included, participants had to 1)

have a medical diagnosis of fibromyalgia (the partici-

pants were requested to provide their medical records to
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confirm this), 2) meet the 1990 American College of

Rheumatology (ACR) fibromyalgia criteria [5], and 3)

have neither acute/terminal disease nor severe cognitive

impairment. The analysis only included women. The par-

ticipants with incomplete questionnaires or with an in-

complete physical performance evaluation were

excluded.

Ethical Considerations
All participants were provided with written informed

consent before taking part in the study. The al-�Andalus

Project protocol was reviewed and approved by the

Ethics Committee of the Virgen de las Nieves Hospital

(Granada, Spain; registration number: 15/11/2013-N72).

The ethical guidelines of the Declaration of Helsinki

were followed.

Measures

Sociodemographic and Clinical Data

Participants completed a questionnaire about demo-

graphics and health: gender, date of birth, marital status,

education level, and presence/absence of acute or termi-

nal illness (such as cancer, stroke, recent cardiomyopa-

thy, severe coronary disease, schizophrenia, or any other

disabling injury).

Fibromyalgia Criteria

The 18 tender points according to the 1990 ACR fibro-

myalgia criteria [5] were assessed through physical exam-

ination using a manual algometer (FPK 20; Wagner

Instruments, Greenwich, CT, USA). The mean of two al-

ternative measurements at each tender point was used to

determine whether each tender point was positive (i.e.,

patient reported pain at a pressure of �4 kg/cm2) or

negative.

Cognitive Performance

The Mini-Mental State Examination (MMSE) [47] was

used as a screening instrument to determine cognitive im-

pairment. Participants who failed to reach a score of at

least 10 points on the MMSE were excluded.

Body Mass Index

Weight in kilograms (InBody R20, Biospace, Seoul,

South Korea) and height in centimeters (Seca 22) were

measured. Body mass index (BMI) was calculated as

kg/m2.

Current Pain Level

Current pain intensity was assessed on a 10-cm VAS,

with higher scores representing higher pain intensity

[48].

Physical Fitness

Physical fitness was assessed using a battery of perfor-

mance-based tests, which included the Functional Senior

Physical Fitness Test Battery [49] and the handgrip

strength test. This battery is commonly used in people

with fibromyalgia [14,50], and it has been shown to be

feasible and reliable in fibromyalgia [51]. Briefly, we

used the “30-second chair stand test” and the “arm curl

test” to assess muscular strength. To assess flexibility, we

used the “chair sit-and-reach test” and the “back scratch

test.” The “8-foot up-and-go test” and the “6-minute

walk test” were used to assess motor agility and cardio-

respiratory fitness, respectively. The standardized scoring

of these tests is available elsewhere [14,18,52,53].

Positive Affect and Negative Affect

The Spanish version [54] of the Positive and Negative

Affect Schedule (PANAS) [55] is a 20-item questionnaire

that assesses positive affect and negative affect. The

PANAS consists of 10 positive and 10 negative adjectives

answered on a five-point Likert scale ranging from 1 ¼
“very slightly or not at all” to 5 ¼ “extremely.” The two-

factor structure (positive affect, negative affect) is also

appropriate for people with fibromyalgia [56]. The

PANAS scores range from 10 to 50 for both subscales,

where higher scores reflect a more positive affect or nega-

tive affect. The time frame of the questionnaire was “in

general.”

Fatigue

The Spanish version [57] of the Multidimensional

Fatigue Inventory (MFI) [58] is a 20-item questionnaire

that evaluates five dimensions of fatigue: general fatigue,

physical fatigue, reduced motivation, reduced activity,

and mental fatigue. Each fatigue dimension is assessed

with four items on a five-point Likert scale ranging from

1 ¼ “yes, that is true” to 5 ¼ “no, that is not true.”

Thus, the MFI scores for each fatigue dimension range

from 4 to 20, where higher scores indicate more fatigue.

The time frame of the fatigue scales is “lately.”

Statistical Analyses
For physical fitness measures, we computed a set of nor-

malized z-scores [(value-mean)/SD] for each participant.

We used data from the 6-minute walk test to compute a

“cardio-respiratory fitness z-score.” The means of the z-

scores of the chair sit-and-reach and back scratch tests

were used to compute a “flexibility z-score.” For a better

representation of the performance of higher scores, we

used inverted 8-foot up-and-go test scores to compute a

“motor agility z-score.” Also, the mean of the z-scores of

the 30-second chair stand and arm curl tests were used to

compute a “muscular strength z-score.” Finally, we cal-

culated an overall physical fitness score as the mean of

the four z-scores (i.e., single components) of physical fit-

ness. Although the present study focused on overall
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physical fitness, additional analyses with single compo-

nents of physical fitness (i.e., cardio-respiratory fitness,

flexibility, motor agility, and muscular strength) were

conducted (Supplementary Data).

All the analyses of the present study were adjusted for

age, BMI, and current pain level, as they are known to be

potential confounders of the association under study

[59–63].

The analysis was conducted in a number of stages;

first, we analyzed associations of overall physical fitness,

positive affect, and negative affect with dimensions of fa-

tigue (main aim) by partial correlations. Second, we con-

ducted multiple linear regression analyses to weigh the

potential unique contribution of independent variables

per se (i.e., independent association) and their interac-

tions on dimensions of fatigue (i.e., dependent variables)

using separate analyses for each dependent variable. To

compute the interaction term of each pair of variables,

we centered the variables before computing the interac-

tion. In a single step (using the enter method), we incor-

porated all the independent variables in the regression

model: age, BMI, current pain level, overall physical fit-

ness, positive affect, negative affect, overall physical fit-

ness * positive affect, overall physical fitness * negative

affect, and positive affect * negative affect.

To probe significant interactions, regression lines for

individuals with low (–1 SD) and high (þ1 SD) levels of

overall physical fitness were plotted for low (–1 SD) and

high (þ1 SD) levels of positive affect [64]. All analyses

were performed using the Statistical Package for Social

Sciences (version 20.0; IBM SPSS Statistics, Armonk,

NY, USA). The level of significance was set at P< 0.05

(two-tailed).

Results

From 646 potential participants, 226 were excluded be-

cause they did not provide evidence of a medical diagno-

sis of fibromyalgia from a rheumatologist (N¼ 39), did

not meet the 1990 ACR criteria (N¼ 99), had acute or

severe health conditions (N¼ 2), showed a severely im-

paired cognitive performance (N¼ 1), were men

(N¼ 21), were older than age 65 years (N¼ 25), or did

not complete all the assessments (N¼ 39). Descriptive

characteristics of the 420 participants who composed the

final study sample are presented in Table 1. Participants

with and without missing data (N¼ 39 and N¼ 420, re-

spectively) did not differ in terms of the dimensions of fa-

tigue (P values range from 0.216 to 0.919).

All partial correlations of overall physical fitness, pos-

itive affect, and negative affect (adjusting for age, BMI,

and current pain level) with dimensions of fatigue were

significant (all P< 0.001, except for overall physical fit-

ness and mental fatigue, P¼ 0.006; data not shown).

Table 2 presents the results derived from the multiple lin-

ear regression analyses. Overall physical fitness was inde-

pendently associated with general fatigue, physical

fatigue, and reduced activity (t ¼ –4.08, P< 0.001, t ¼
–3.79, P< 0.001, and t ¼ –2.31, P¼ 0.021, respectively).

Independently of the other components, cardio-

respiratory fitness and muscular strength were associated

with general fatigue whereas flexibility was related to

physical fatigue and reduced activity (Supplementary

Data). Positive affect was independently associated with

all the dimensions of fatigue (t from –4.25 to –9.53 for

general fatigue and reduced motivation, respectively; all

P< 0.001). Except with reduced activity, negative affect

was independently associated with all dimensions of fa-

tigue (t from 2.04 to 5.83 for general fatigue and reduced

motivation, respectively; all P� 0.042). Additionally, the

interactions of overall physical fitness and positive affect

with general fatigue and physical fatigue were significant

(t ¼ –2.30, P¼ 0.022, and t ¼ –3.00, P¼ 0.003, respec-

tively). Figure 1 displays the estimated values of general

fatigue and physical fatigue for participants having low

(–1 SD) and high (þ1 SD) scores on overall physical fit-

ness and positive affect. The graph shows that those par-

ticipants who had high overall physical fitness and

positive affect in particular perceived the least general fa-

tigue and physical fatigue.

Table 1. Characteristics of the participants (N¼420)

Characteristics Value

Age, mean (SD), y 51.2 (7.4)

Marital status, No. (%)

Married 321 (76.4)

Not married 99 (23.6)

Education level, No. (%)

Unfinished studies 38 (9.0)

Primary school 207 (49.3)

Secondary school (including vocational training) 117 (27.9)

University degree 58 (13.8)

Years since clinical diagnosis, No. (%)

<1 y 26 (6.4)

1–5 y 142 (34.9)

>5 y 239 (58.7)

Missing data 13 (3.1)

Body mass index, mean (SD), kg/m2 28.4 (5.5)

Current pain level, mean (SD), VAS (0–10 cm) 5.9 (2.2)

Physical fitness tests, mean (SD)

Chair sit-and-reach test, cm –10.9 (11.8)

Back scratch test, cm –13.5 (12.1)

30-sec chair stand test, repetitions 10.5 (3.1)

8-foot up-and-go test, sec 6.7 (1.7)

Arm curl test, repetitions 14.4 (4.9)

6-min walk test, m 490.3 (77.0)

Affect, mean (SD), PANAS (10–50)

Positive affect 23.1 (6.8)

Negative affect 24.0 (8.5)

Dimensions of fatigue, mean (SD), MFI (4–20)

General fatigue 18.0 (2.5)

Physical fatigue 16.6 (3.0)

Reduced activity 12.9 (4.9)

Reduced motivation 13.1 (3.8)

Mental fatigue 14.2 (2.3)

MFI ¼ Multidimensional Fatigue Inventory; PANAS ¼ Positive and

Negative Affect Schedule; VAS ¼ visual analog scale.
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Our regression model explained between 16% and

34% of the variability in dimensions of fatigue (adjusted

R2 values were 0.21, F(9, 409) ¼ 13.67, for general fa-

tigue; 0.22, F(9, 409) ¼ 14.07, for physical fatigue; 0.19,

F(9, 409) ¼ 11.91, for reduced activity; 0.34, F(9, 409) ¼
24.16, for reduced motivation; 0.16, and F(9, 409) ¼
8.92, for mental fatigue; all P< 0.001).

Discussion

The findings of the present study indicate that overall

physical fitness, positive affect, and negative affect are

independently associated with multiple dimensions of

fatigue. Positive affect consistently demonstrated the

strongest association with all dimensions of fatigue. In ad-

dition to these independent associations, we found that

the interaction of overall physical fitness and positive

affect was related to general fatigue and physical fatigue.

In fibromyalgia, a vicious cycle of reduced physical ac-

tivity, physical deconditioning, and worsening physical

fatigue may emerge [65]. Patients may avoid physical ex-

ercise programs and physical activity in daily life in order

to avoid subsequent (short-term) fatigue and pain flares

[13]. However, current opinion is that avoidance of phys-

ical activity exacerbates long-term fatigue. A previous

randomized controlled trial indicated that resistance ex-

ercise training reduced long-term physical fatigue [66].

Our results reflect previous literature that observed

correlations between specific physical fitness test perfor-

mance, such as handgrip strength [14,21,22], and fatigue.

Several previous studies in fibromyalgia aimed to im-

prove single components of physical fitness, particularly

cardiorespiratory fitness [66,67], and physical activity

recommendations have focused on improving overall

physical fitness [25]. In the present study, while taking

account of positive affect and negative affect, overall

physical fitness was independently associated with gen-

eral fatigue, physical fatigue, and reduced activity, but

not with reduced motivation and mental fatigue.

Looking at the single components, we observed that

cardio-respiratory fitness and muscular strength were as-

sociated with general fatigue, while flexibility was the

only component of physical fitness that was associated

with physical fatigue and reduced activity. Previous liter-

ature found that both flexibility and muscular strength

were also related to pain in fibromyalgia [68]. This sug-

gests that it might be worthwhile to consider not only

cardiovascular fitness but also other components of

Table 2. Multiple linear regression examining the independent associations of overall physical fitness, positive affect, and negative
affect with dimensions of fatigue (N¼420)

General Fatigue Physical Fatigue Reduced Activity Reduced Motivation Mental Fatigue

b P b P b P b P b P

Age –0.15 0.002 –0.06 0.229 0.00 0.997 0.05 0.283 0.03 0.494

Body mass index 0.10 0.029 0.21 <0.001 0.12 0.007 0.05 0.209 0.02 0.611

Current pain level

(VAS, 0–10 cm)

0.11 0.018 0.03 0.528 –0.03 0.568 0.01 0.870 0.00 0.936

OPF* –0.20 <0.001 –0.18 <0.001 –0.11 0.021 –0.04 0.358 –0.03 0.593

Positive affect (PANAS) –0.21 <0.001 –0.24 <0.001 –0.36 <0.001 –0.43 <0.001 –0.26 <0.001

Negative affect (PANAS) 0.10 0.042 0.10 0.039 0.06 0.254 0.26 <0.001 0.20 <0.001

Interaction OPF and PA –0.11 0.022 –0.15 0.003 –0.04 0.458 0.01 0.828 –0.02 0.691

Interaction OPF and NA 0.06 0.254 0.02 0.716 0.02 0.754 0.06 0.213 –0.01 0.885

Interaction PA and NA 0.05 0.307 –0.06 0.190 –0.05 0.325 –0.05 0.232 0.10 0.052

Total adjusted R2 of the model 0.21 0.22 0.19 0.34 0.16

b indicates standardized regression coefficients with significance levels of t. All the analyses were adjusted for age, body mass index (kg/m2), and current pain

level (VAS, 0–10 cm). Fatigue was assessed with the Multidimensional Fatigue Inventory. All adjusted R2 values were significant; all P< 0.001.

NA ¼ negative affect; OPF ¼ overall physical fitness; PA ¼ positive affect; PANAS ¼ Positive and Negative Affect Schedule; VAS ¼ visual analog scale.

*Overall physical fitness was calculated as the average of the z-scores of the four physical fitness components: cardio-respiratory fitness, flexibility, motor

agility, and muscular strength.

Figure 1. General fatigue (left) and physical fatigue (right) for
participants with low (–1 SD) and high (þ1 SD) levels of overall
physical fitness (fitness) and positive affect (N¼420). Values
were estimated adjusting for age, body mass index (kg/m2),
and current pain level (visual analog scale, 0–10 cm). Overall
physical fitness was calculated as the average of z-scores of
the four physical fitness components: cardio-respiratory fit-
ness, flexibility, motor agility, and muscular strength. Positive
affect and the dimensions of fatigue were assessed by means
of the Positive and Negative Affect Schedule and
Multidimensional Fatigue Inventory, respectively.
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physical fitness in fibromyalgia in order to give a full ac-

count of fatigue as well as pain.

Previous literature has demonstrated that people with

fibromyalgia usually experience deficits in the regulation

of positive affect [69], and those patients with higher lev-

els of positive affect experience lower pain and fibromy-

algia severity [36,37,44]. Even while adjusting for overall

physical fitness and negative affect, the present study

showed that positive affect was consistently associated

with all dimensions of fatigue. Our results again reflect

previous studies that have highlighted the importance of

positive affect as a source of resilience in fibromyalgia

[36,37,44], but our results extend previous findings to all

dimensions of fatigue.

Negative affect is not just the polar opposite of posi-

tive affect. Both affects are to a certain extent separate

dimensions that are associated with distinct personality

variables, cognitions, and behaviors [56,70]. High nega-

tive affect is a vulnerability factor that is closely associ-

ated with neuroticism and may promote alerts of danger

and avoidance behavior [70,71]. It has been well docu-

mented in the literature that many people with fibromy-

algia appear to live a life characterized by avoidance

instead of approach behaviors [31]. In contrast, positive

affect is closely associated with extraversion [70].

Positive affect appears to be a resilience factor that

reflects an optimistic outlook and approach tendencies

[72,73], including the pursuit of physical activity [74,75].

Through behavioral and cognitive changes, and perhaps

also more directly, positive affect and negative affect may

have a different impact on fatigue. In comparison with

negative affect, we observed that positive affect had a

stronger association with fatigue. The findings of the pre-

sent study suggest that in the therapeutic environment,

not only should negative affect be targeted, but promot-

ing positive affect should also be considered.

In our study, we also found that the interaction of

overall physical fitness and positive affect was associated

with general fatigue and physical fatigue. This probably

reflects at least three combined effects. First, positive af-

fect enhances health in general [34], and more specifi-

cally adherence to healthy behaviors such as engaging in

physical activity [74,75]. Second, more time engaged in

physical activity (which is one of the determinants of

overall physical fitness) is related to better mood [76,77],

and time spent in physical activity more clearly enhances

positive affect than negative affect [78]. Third, daily

increases in fatigue are associated with a reduction in

positive affect in women with fibromyalgia [40], which

suggests that fatigue influences mood. Additionally, the

broaden-and-build theory [79] predicts that positive af-

fect helps to cope with stressful stimuli such as fatigue,

which suggests that mood affects fatigue. In fact, it has

been pointed out that positive affect could help people

who experience chronic pain (e.g., fibromyalgia) to better

manage the disease [30]. Therefore, a model specifying

reciprocal influences among overall physical fitness,

positive affect, negative affect, and fatigue seems the

most plausible. Further prospective research is required

to ascertain the assumed bidirectional causality between

these factors in fibromyalgia.

Inspired by pain research [41–43] and recognizing

that fatigue is a multidimensional symptom [80], we sug-

gest that adaptation to fatigue requires a sophisticated

model that includes the interplay of both physical and

psychological factors. The findings of the present study

suggest that, even after account was taken of the indepen-

dent effects, the combination of high overall physical fit-

ness and high positive affect was associated with even

lower general fatigue and physical fatigue, which reflects

the previous literature [37]. As previously reported

[44,81], our study adds further evidence suggesting that

fibromyalgia incorporates subgroups based on the com-

bination of physical and psychological factors.

Clinical Applications
Fibromyalgia is a common condition in which most peo-

ple experience severe levels of fatigue [6]. Because fibro-

myalgia is currently an incurable complex disease,

adaptation is a clinical priority. The findings from the

present study highlight the importance of considering the

independent associations and the interaction of overall

physical fitness and positive affect with fatigue.

Although our cross-sectional design precludes strong

inferences about cause-and-effect directionality of the ob-

served associations, our results have some clinical impli-

cations that need corroboration by clinical–experimental

research. First, consistent with the 2016-updated

European League Against Rheumatism recommendations

for the management of fibromyalgia [45], physical exer-

cise is advisable for people with fibromyalgia. Our results

tentatively suggest that a multidisciplinary approach fo-

cused on enhancing both physical fitness and mood (by

means of physical exercise and cognitive behavioral mo-

dalities, respectively) might reduce general fatigue or

physical fatigue in women with fibromyalgia. Second, as

the association with health outcomes seems to be particu-

larly strong for positive affect [30,34,36], cognitive be-

havioral therapy increasing positive affect might be

especially helpful in reducing levels of all dimensions of

fatigue in fibromyalgia. Finally, the existence of fibromy-

algia subgroups in terms of combination of (high or low)

levels of overall physical fitness and positive affect sug-

gests that “one size fits all” seems to be an inappropriate

approach in fibromyalgia. For instance, in women with

fibromyalgia with low overall physical fitness, monother-

apy (i.e., physical exercise) or multicomponent therapy

(i.e., to complement physical exercise with cognitive be-

havior modalities) might be advisable for those with

women with high and low levels of positive affect, re-

spectively. Given our cross-sectional design, future clini-

cal-experimental research is required to support these

potential implications.
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Limitations and Strengths of the Study
This study has a number of limitations; first, the cross-

sectional design of this study precludes inferences on cau-

sality. Second, the participants were recruited mostly via

local fibromyalgia associations. Third, cultural differen-

ces in the experience of having fibromyalgia are plausi-

ble. Women with fibromyalgia from southern Spain

might be more severely affected than their peers in other

countries such as, for instance, the Netherlands [82] or

the United States [83]. Fourth, the study included only

adult (aged 18–65 years) women. These limitations ques-

tion the generalizability of our findings to other popula-

tions with fibromyalgia. To confirm or refute our

findings, future studies with independent samples would

be of interest. The large sample size, on the other hand, is

a strength of the present study. Additionally, the research

team corroborated participants’ fibromyalgia diagnoses.

Taking into consideration the discordance between self-

reported and performed measures among women with fi-

bromyalgia [52,84,85], physical fitness was measured by

a battery of performance-based tests, which is reliable

and feasible in fibromyalgia [51]. Furthermore, we

assessed several dimensions of fatigue, which provides a

more comprehensive approach than traditional unidi-

mensional measures of fatigue [80,86].

Conclusions

We found independent associations of overall physical

fitness, positive affect, and negative affect with diverse

dimensions of fatigue, with positive affect consistently

showing the strongest association with all dimensions of

fatigue. Additionally, women with fibromyalgia with a

combination of high levels of both overall physical fitness

and positive affect experienced the lowest general fatigue

and physical fatigue. Overall, the findings indicate that

the combination of high levels of both overall physical

fitness and positive affect might be a buffer against fa-

tigue. This suggestion requires corroboration in clinical–

experimental research.
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