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ABSTRACT 50 

Purpose: The present study aimed: 1) to test the associations of overall physical 51 

fitness and subjective well-being with fibromyalgia severity; and 2) to determine 52 

whether the combination of overall physical fitness and subjective well-being is 53 

associated with fibromyalgia severity among adult women patients. 54 

Methods: This cross-sectional study included 424 participants from Andalusia, 55 

Southern Spain. Overall physical fitness and the components of subjective well-being, 56 

positive affect, negative affect and cognitive well-being, and fibromyalgia severity 57 

were assessed by means of the Functional Senior Physical Fitness Test Battery, the 58 

Positive And Negative Affect Schedule, the Satisfaction With Life Scale, and the 59 

Fibromyalgia Impact Questionnaire, respectively. 60 

Results: Overall physical fitness (² =-.23), positive affect (² =-.18), negative affect 61 

(² =.26), and cognitive well-being (² =-.18) were all associated with fibromyalgia 62 

severity. The patients with the highest overall physical fitness and the best subjective 63 

well-being showed ~15% lower fibromyalgia severity than the groups with the lowest 64 

fitness and poorest subjective well-being (Cohen’s d > 1.0). 65 

Conclusion: Our results suggest that higher levels of overall physical fitness and 66 

subjective well-being are associated with lower fibromyalgia severity. Moreover, 67 

there was a combination of physical fitness and subjective well-being so that the 68 

patients with higher physical fitness and better subjective well-being (high positive 69 

affect, low negative affect, or high cognitive well-being) presented lower 70 

fibromyalgia severity than the group with poorer levels. 71 

Keywords: Chronic pain; Functional capacity; Physical fitness; Psychology; Quality 72 

of life; Resilience (psychological).   73 

 74 
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INTRODUCTION  75 

Fibromyalgia is a common health condition of unknown etiology characterized by a 76 

history of chronic widespread musculoskeletal pain and tenderness which persists for 77 

at least three months [1]. In fibromyalgia, pain amplification might be generated 78 

through both central and peripheral mechanisms. For instance, central aberrations of 79 

the endocrine system and brain have been observed in fibromyalgia [2], but also 80 

metabolic abnormalities in the muscles have been reported [3]. New approaches have 81 

pointed out that a disturbed thermoregulation may lead to central sensitization among 82 

fibromyalgia patients [4]. In addition to pain and tenderness, people with fibromyalgia 83 

often report cognitive difficulties, fatigue, musculoskeletal stiffness, and poor sleep 84 

quality [5]. A number of studies have shown that poor physical fitness [6-10] and 85 

decreased subjective well-being [11] are associated with fibromyalgia severity.  86 

When people experience chronic pain, they often avoid physical effort so as not to 87 

exacerbate their symptoms [12], leading to decreased physical fitness [13]. Physical 88 

activity is recommended to help patients cope with fibromyalgia [14] and active pain 89 

management is associated with better adjustment to the condition [15]. Although there 90 

are some controversies [16], most of previous studies have demonstrated associations 91 

between the individual components of physical fitness and fibromyalgia severity [6-92 

10]. It is remarkable that physical activity recommendations for people with 93 

fibromyalgia focus on increasing physical fitness holistically [17], and thus it is 94 

important to improve understanding of the associations of overall physical fitness and 95 

fibromyalgia severity.  96 

Although treatments for fibromyalgia that include physical activity have been shown 97 

to have beneficial short [18] and long term effects [19], patient outcomes remain 98 
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highly variable [20]. De Ridder, Geenen, Kuijer, and Van Middendorp [21] have 99 

indicated that a number of psychological variables are involved in the adaptation to 100 

chronic pain (e.g., subjective well-being). Thus, psychological techniques are 101 

commonly used in interventions for people with fibromyalgia. Sturgeon and Zautra 102 

[22] suggest that psychological vulnerability and resilience are involved in the 103 

adaptation to chronic pain. Whilst traditional research has mainly focused on 104 

psychological vulnerability (e.g., anxiety, depression or pain catastrophizing), a 105 

growing body of evidence suggests that resilience to chronic pain may have important 106 

health benefits for people with fibromyalgia [22]. Resilience is a construct that 107 

describes the psychological factors, including subjective well-being, that allow people 108 

to maintain positive functioning in the face of significant physical or psychological 109 

challenges [23]. Subjective well-being plays an adaptive role in helping people cope 110 

with adverse situations. It is widely recognised that people with high levels of 111 

subjective well-being (both patient and non-patient groups) have better perceptions of 112 

their global health [24; 25]. 113 

Improved understanding of the physical and psychological factors that moderate 114 

fibromyalgia severity is important to help clinicians to develop more effective and 115 

individualized treatments for people with fibromyalgia. The main aims of the present 116 

study were therefore: 1) to test the associations of overall physical fitness and 117 

subjective well-being with fibromyalgia severity; and 2) to determine whether the 118 

combination of overall physical fitness and subjective well-being is associated with 119 

fibromyalgia severity among adult women patients.  120 

 121 

 122 
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MATERIAL AND METHODS 123 

Participants 124 

The sample procedure to recruit a representative sample of women with fibromyalgia 125 

from Southern Spain is described elsewhere [26]. All interested participants (n=616) 126 

gave written informed consent before taking part in the study. In the current cross-127 

sectional study assessments were carried out between November, 2011 and January, 128 

2013. Inclusion criteria for the current study were: (i) to be an adult woman (aged 129 

from 18 to 65 years old), i.e., men and older adult women were excluded; (ii) a 130 

medical diagnosis of fibromyalgia by a rheumatologist (participants were requested to 131 

provide their medical records to confirm their diagnosis); (ii) meeting the 1990 132 

American College of Rheumatology (ACR) fibromyalgia criteria [1]; (iii) absence of 133 

acute or terminal illness (such as cancer, stroke, recent cardiopathy, severe coronary 134 

disease, schizophrenia or any other disabling injury). People with severe cognitive 135 

impairment, as defined by a score of less than 10 on the Mini Mental State 136 

Examination (MMSE) [27; 28], and participants who did not completed all the 137 

physical assessments and questionnaires were excluded. Assessments were performed 138 

by researchers fully trained to standard measurement and assessment protocols to 139 

reduce inter-examiner error. The project was reviewed and approved by the Ethics 140 

Committee of the Hospital Virgen de las Nieves (Granada, Spain). The ethical 141 

guidelines of the Declaration of Helsinki (modified in 2000) were followed. 142 

Measures  143 

Cognitive impairment was assessed using the MMSE [27; 28] which is a structured 144 

scale that consists of 30 items grouped into seven categories: orientation to place, 145 
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orientation to time, registration, attention and concentration, recall, language, and 146 

visual construction. The MMSE scores ranging from 0 to 30, and lower scores reflect 147 

greater cognitive impairment. 148 

Anthropometric measurements were assessed using a portable eight-polar tactile-149 

electrode impedanciometer (InBody R20; Biospace, Gateshead, UK) to measure 150 

weight (kg). Height (cm) was measured using a stadiometer (Seca 22, Hamburg, 151 

Germany). Body mass index was calculated as weight (in kg) divided by height (in m) 152 

squared. 153 

Physical fitness was assessed using the Functional Senior Physical Fitness Test 154 

Battery [29] which is feasible and reliable among women with fibromyalgia [30]. 155 

Additionally, we also measured the handgrip strength, which is commonly used in 156 

fibromyalgia patients [6; 7]. Detailed descriptions of the procedures followed are 157 

available elsewhere [30]. Briefly, lower body muscular strength was assessed using 158 

the ‘30-second chair stand test’. Upper body muscular strength was assessed using 159 

the ‘arm curl test’ and the ‘handgrip strength test’. Lower and upper body flexibility 160 

was measured using the ‘chair sit and reach test’ and the ‘back scratch test’, 161 

respectively. Motor agility/dynamic balance was measured using the ‘8-feet up and go 162 

test’ (where higher scores represent poorer performance), and cardio-respiratory 163 

fitness was assessed with the ‘6-minute walk test’.  164 

Subjective well-being was assessed using the Spanish versions of the Positive and 165 

Negative Affect Schedule (PANAS) [31] and the Satisfaction With Life Scale 166 

(SWLS) [32]. The PANAS assesses affective well-being using two subscales (positive 167 

and negative affect) with scores ranging from 10 to 50, and higher scores reflect 168 

greater positive or negative affect. SWLS scores range from 5 to 25, and higher scores 169 
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reflect greater cognitive well-being. Participants were asked to use an ‘in general’ 170 

time-frame for both instruments. Both questionnaires, the PANAS and the SWLS, are 171 

commonly used in fibromyalgia [33-36]. 172 

Fibromyalgia severity was assessed using the Spanish version of the Fibromyalgia 173 

Impact Questionnaire (FIQ) [37]. FIQ scores range from 0 to 100, and higher scores 174 

indicate greater severity. The FIQ uses a ‘last 7 days’ time frame. 175 

Procedure 176 

Assessments took place over three consecutive days. On day 1, a tender points 177 

examination was conducted, body composition measurements were taken, and socio-178 

demographic data were collected. On day 2, the PANAS, SWLS, and FIQ 179 

questionnaires were completed by participants at home without supervision. On day 3, 180 

physical fitness was assessed.  181 

Statistical analyses 182 

To examine the associations of overall physical fitness with fibromyalgia severity, 183 

four normalized z-scores ([value-mean]/standard deviation [SD]) were computed: 1) a 184 

‘cardio-respiratory fitness z-score’ using data from the ‘6-minute walk test’; 2) a 185 

‘flexibility z-score’ using the mean of the z-scores of the ‘chair sit and reach test’ and 186 

the ‘back scratch test’; 3) a ‘motor agility/dynamic balance z-score’ using reversed ‘8 187 

feet up and go test’ scores so that higher scores represented better performance; 4) a 188 

‘muscular strength z-score’ using the mean of the z-scores of the ‘30-second chair 189 

stand test’, ‘arm curl test’ and ‘handgrip strength test’. Finally, the overall physical 190 

fitness score was calculated as the mean of the four physical fitness z-scores. Prior to 191 

the main analyses, Pearson’s correlations were used to check whether age, marital 192 
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status, educational level, work status, years since the first symptoms until clinical 193 

diagnosis, years since clinical diagnosis, body mass index status, alcohol consumption 194 

frequency, and smoking status were associated with fibromyalgia severity in order to 195 

test their role as potential confounders (all p > .25; except for work status, alcohol 196 

consumption frequency, and smoking status –all p < .05).  197 

Pearson’s correlations were used to examine associations between overall physical 198 

fitness, positive affect, negative affect, and cognitive well-being with fibromyalgia 199 

severity. Sequential multiple regressions were performed with independent variables 200 

entered stepwise: Step 1, overall physical fitness; Step 2, positive affect and negative 201 

affect; Step 3, cognitive well-being. The order was determined by the researcher. 202 

Overall physical fitness was considered to be important since past research has 203 

usually shown that physical fitness is associated with fibromyalgia severity. The 204 

association of affective well-being and fibromyalgia severity has been less explored. 205 

Given that there is a lack of knowledge of the association of cognitive well-being and 206 

fibromyalgia severity, it was incorporated to the model in the last step.  207 

The overall physical fitness, positive affect, negative affect and cognitive well-being 208 

scores were dichotomised using the means as the cut-off value –i.e., low levels were 209 

those below the mean and high levels were those equal or above the mean. Thereafter, 210 

we determined whether the combination of overall physical fitness and individual 211 

subjective well-being components is associated with fibromyalgia severity among 212 

women patients. Three new variables with four categories were computed: for 213 

example, for positive affect, the categories were: ‘high overall physical fitness’ + 214 

‘high positive affect’=1; ‘low overall physical fitness’ + ‘high positive affect’=2; 215 

‘high overall physical fitness’ + ‘low positive affect’=3; and ‘low overall physical 216 
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fitness’ + ‘low positive affect’=4. A one-way analysis of variance (ANOVA) was 217 

used to examine differences in fibromyalgia severity (FIQ z-scores) between the 218 

groups; Bonferroni corrections were used for multiple comparisons. Additionally, we 219 

calculated the effect sizes using the Cohen’s d (standardised mean differences) 220 

statistic. Values of Cohen’s d ~0.2, ~0.5 and ~0.8 were considered to represent small, 221 

medium and large effects, respectively.  222 

The analyses were performed with Statistical Package for Social Sciences (IBM SPSS 223 

Statistics for Mac, version 20.0; Armonk, NY) and the level of significance was set at 224 

p < .05 (two-tailed).  225 

 226 

 227 

 228 

 229 

 230 

 231 

 232 

 233 

 234 

 235 
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RESULTS 236 

Men (n=21) and older adult women (>65; n=25) were not included in the present 237 

study. Thirty-nine fibromyalgia patients were not previously diagnosed and 101 238 

fibromyalgia participants did not meet the 1990 ACR criteria. Two participants were 239 

excluded because they had acute or severe illness. Additionally, 35 participants were 240 

excluded because they did not complete all the assessments (17 participants did not 241 

filled all the questionnaires and 18 participants did not perform the physical fitness 242 

tests due to physical injury). The final study sample comprised 424 adult women with 243 

fibromyalgia from Southern Spain (Andalusia). A 59% (n=249) of them were 244 

severely affected –i.e., a FIQ total score >70. Table 1 shows the characteristics of the 245 

study participant.  246 

Associations of overall physical fitness and subjective well-being with 247 

fibromyalgia severity 248 

The correlations of overall physical fitness, positive affect, negative affect, and 249 

cognitive well-being with fibromyalgia severity were moderate (r(422) = -0.39, p 250 

< .001, r(422) = -0.43, p < .001, r(422) = 0.45, p < .001, and r(422) = -0.43, p < .001; 251 

respectively). Sequential regression model revealed that high overall physical fitness 252 

(t = 5.44; p < .001), high positive affect (t = 3.90; p < .001), low negative affect (t = 253 

5.80; p < .001) and high cognitive well-being (t = 3.82; p < .001) were independently 254 

and inversely associated with fibromyalgia severity (Table 2). The final model 255 

explained 35% of the variability in fibromyalgia severity (adjusted R2 = 0.35; F(4, 256 

419) = 57.91; p < .001). In order to test the role of the potential confounders the 257 

regression analysis was repeated including work status, alcohol consumption 258 

frequency, and smoke status in the first step, and the results did not change. 259 
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Associations of the combination of overall physical fitness and subjective well-260 

being components with fibromyalgia severity 261 

The ANOVA revealed that the combination of overall physical fitness and the 262 

individual components of subjective well-being was associated with fibromyalgia 263 

severity (positive affect: F(3, 420) = 25.22, p < .001; negative affect: F(3, 420) = 264 

28.25, p < .001; cognitive well-being F(3, 420) = 28.94, p < .001; respectively). The 265 

differences between fibromyalgia severity in the high overall physical fitness + high 266 

positive affect group vs. the low overall physical fitness + low positive affect group, 267 

the high overall physical fitness + low negative affect group vs. the low overall 268 

physical fitness + high negative affect group, and the high overall physical fitness + 269 

high cognitive well-being group vs. the low overall physical fitness + low cognitive 270 

well-being group were ~15%, and all effect sizes were large (Cohen’s d > 1.0). 271 

Further information is available in Table 3 (appendix 1). Figure 1 shows the main 272 

profiles of patients with fibromyalgia, with one high (left bar, z-score ~-0.5), two high 273 

to severe (central bars, z-score close to the mean), and one severe (right bar, z-score 274 

~0.5) fibromyalgia severity groups.  275 

 276 

 277 

 278 

 279 

 280 

 281 
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DISCUSSSION 282 

The findings of the present study extend current knowledge on the association of 283 

physical fitness and subjective well-being with the overall impact of the disease in 284 

adult women with fibromyalgia. Overall physical fitness, positive affect, and 285 

cognitive well-being were inversely associated with fibromyalgia severity, while 286 

negative affect was directly associated with fibromyalgia severity. In addition, the 287 

combination of overall physical fitness and individual components of subjective well-288 

being showed significant associations with fibromyalgia severity: people with high 289 

overall physical fitness and either high positive affect, low negative affect or high 290 

cognitive well-being experience lower fibromyalgia severity compared to those with 291 

low physical fitness and either low positive affect, high negative affect or low 292 

cognitive well-being. 293 

Overall physical fitness is associated with fibromyalgia severity  294 

Our results provide new evidence that overall physical fitness is inversely associated 295 

with fibromyalgia severity. Past research focused on single physical fitness 296 

components (e.g., muscular strength) or performance tests (e.g., handgrip strength test 297 

or 30-second chair stand test) [6-10]. Our findings provide support for current 298 

recommendations for the management of fibromyalgia that advocate the development 299 

of interventions that aim to improve physical fitness holistically [17], rather than 300 

those with a focus on separate individual components of physical fitness. Future 301 

intervention studies will determine whether a causal relationship exists so that 302 

enhancing physical fitness reduces fibromyalgia severity in this population. 303 

Subjective well-being is associated with fibromyalgia severity 304 
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Our study also provides new evidence on the associations between subjective well-305 

being and fibromyalgia severity. It is well-known that positive affect is a source of 306 

resilience against pain among people with fibromyalgia [38]. Previous studies have 307 

not reported any associations between positive affect and fibromyalgia severity [11]. 308 

The current study contrasts previous findings by demonstrating that positive affect is 309 

not only associated to lower pain intensity (previously reported by others [38]) but 310 

also to lower fibromyalgia severity. Our results have also demonstrated than increased 311 

cognitive well-being may potentially help people with fibromyalgia better manage 312 

their symptomatology, which requires future prospective research.  313 

The finding that increased negative affect was associated with greater self-reported 314 

fibromyalgia severity is consistent with previous research. A prior study [11] used 315 

affect balance style (a combination of negative affect and positive affect scores) to 316 

distinguish four groups of patients with fibromyalgia and other medical conditions: 317 

healthy (low negative affect and high positive affect), low (low values in both scores), 318 

reactive (high values in both scores), and depressive (high negative affect and low 319 

positive affect). They demonstrated that the affect balance styles characterized by 320 

higher negative affect (i.e., reactive and depressive) were associated with increased 321 

fibromyalgia severity in the whole study sample (i.e. people with fibromyalgia and 322 

people with other medical conditions).  323 

Combined impact of overall physical fitness and components of subjective well-324 

being on fibromyalgia severity 325 

Recently, Sturgeon and Zautra [22] have indicated that more sophisticated 326 

psychological models are required to explain the complex process of adaption to pain 327 

in chronic medical conditions. However, it is highly likely that adaptation to pain is 328 
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influenced by a complex interplay between psychological and physical factors. Our 329 

findings support this hypothesis by showing that combinations of:  high overall 330 

physical fitness and better subjective well-being (e.g. high positive affect, low 331 

negative affect, or high cognitive well-being) are associated with lower fibromyalgia 332 

severity. These findings support the implementation of intervention studies using a 333 

multidisciplinary approach for the management of fibromyalgia [39], aiming at 334 

enhancing physical fitness holistically and improving subjective well-being in patients 335 

with fibromyalgia.  336 

The combination of overall physical fitness and components of subjective well-being 337 

helped us to find three different groups of patients with different levels of 338 

fibromyalgia severity (i.e., high, high to severe, and severe fibromyalgia severity). 339 

Since fibromyalgia is a complex health condition, it is important to identify subgroups 340 

of patients in order to design tailored therapies. A preliminary study [40] classified 341 

patients regarding to levels of morning tiredness, anxiety and depression as 342 

fibromyalgia-type I (i.e., high levels of these symptoms) and fibromyalgia-type II (i.e., 343 

low levels of these symptoms). These findings have been replicated by other authors 344 

[41]. Wilson and colleagues [42] distinguished between four groups of patients 345 

depending on levels of three types of symptoms; musculoskeletal, non-346 

musculoskeletal, and psychological symptoms. Hassett and colleagues [11] used 347 

affect balance styles (i.e., the combination of positive affect and negative affect) to 348 

describe fibromyalgia patient profiles. From our data emerged another possibility to 349 

classify patients with fibromyalgia. The main difference between profiles reported in 350 

past research and the identification made in the current study is that we used 351 

performance-based tests and questionnaires to assess physical fitness (a measure of 352 

physical functioning) and subjective well-being (an assessment of psychological 353 
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functioning), respectively. It could be speculated that the subgroups of patients found 354 

in the current study can help to develop tailored therapies that focus on overall 355 

physical fitness, subjective well-being or both of them.   356 

Clinical applications 357 

Since fibromyalgia is currently incurable, symptom management is the main 358 

treatment. Overall physical fitness can be targeted by exercise interventions while 359 

subjective well-being can be improved through cognitive-behavioural therapies. 360 

Additionally, the clinical picture of fibromyalgia and the effectiveness of therapies are 361 

highly variable among patients. The development of individually tailored 362 

interventions is a priority for both clinicians and psychologists [43; 44]. We could 363 

speculate that multidisciplinary interventions including both exercise programmes and 364 

psychological therapies, such as cognitive-behavioural therapy, could be particularly 365 

advisable for the group of patients with low physical fitness and low subjective well-366 

being, and further research is warranted.  367 

Limitations and Strengths of the Study 368 

A number of limitations should be considered. First, the cross-sectional nature of this 369 

study does not allow inferences about causality. Second, since participation in the 370 

study relied on volunteers, better psychological and physical health might be expected 371 

among the study sample than among the general population of people with 372 

fibromyalgia. Third, several variables were assessed by self-reported instruments. 373 

However, although inadvertent (e.g., inaccurate recall) or intentional (e.g., influenced 374 

by social desirability) misreported answers are feasible, all of the instruments used in 375 

the present study have been shown to be reliable and valid. Fourth, affective well-376 
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being was assessed at a single time point (providing a measure of its intensity), 377 

whereas repeated measurement over an extended period (i.e., affective well-being 378 

frequency) is recommended.  379 

The main strength of the present study is the sample size, which was large compared 380 

with previous studies [6-10] and highly representative of the Andalusian (Southern 381 

Spain) population of women with fibromyalgia [26]. Additionally, physical fitness 382 

was assessed by a performance-based test battery which is feasible and reliable among 383 

women with fibromyalgia [30].   384 

Conclusion 385 

The findings of the present study suggest that higher levels of overall physical fitness 386 

and subjective well-being are associated with lower fibromyalgia severity. Moreover, 387 

there was a combination of physical fitness and subjective well-being so that the 388 

patients with higher physical fitness and better subjective well-being (high positive 389 

affect, low negative affect, or high cognitive well-being) presented ~15% lower 390 

fibromyalgia severity than the group with the poorest levels. 391 

 392 

 393 

 394 

 395 

 396 

 397 
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Table 1. Characteristics of participants in the study (n=424). 595 

Characteristics  Value  

Age (years)   51.24 (7.40) 

 

323 (76.20) 

34 (8.00) 

67 (15.80) 

 

38 (9.00) 

207 (48.80) 

66 (15.60) 

55 (13.00) 

58 (13.70) 

 

309 (72.90) 

46 (10.80) 

69 (16.30) 

 

 

39 (9.20) 

176 (41.50) 

196 (46.20) 

13 (3.10) 

 

 

Marital status, n (%)   

    Married  

    Single  

    Separated/divorced/widow(er)  

Educational level, n (%) 

    Unfinished studies 

    Primary school 

    Professional training  

    Secondary school 

    University degree 

Working status, n (%) 

    Unemployed 

    Part time employed 

    Full time employed 

Fibromyalgia diagnosis, n (%) 

    Years since the first symptoms until diagnosis 

        Less than 1 year 

        Between 1 and 5 years 

        More than 5 years 

        Missing data 

    Years since clinical diagnosis 
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        Less than 1 year 

        Between 1 and less than 5 years 

        More than 5 years 

        Missing data 

Body Mass Index (BMI) status, n (%) 

    Normal-weight (BMI 18.5-24.9 kg/m2) 

    Overweight (BMI 25.0-29.9 kg/m2) 

    Obese (BMI e30.0 kg/m2) 

Alcohol consumption frequency, n (%) 

    Never 

    Only weekdays or weekends 

    Both weekdays and weekends 

    Missing data 

Smoking status, n (%) 

    Non smoker 

    Smoker, but not everyday 

    Daily smoker 

    Missing data 

Overall physical fitness † 

    30-second chair stand test (repetitions) 

    Arm curl test (repetitions) 

    Handgrip strength test (kg) 

    Chair sit an reach test (cm) 

    Back scratch test (cm) 

    8-feet up and go test (s) 

26 (6.10) 

143 (33.70) 

242 (57.10) 

13 (3.10) 

 

123 (29.00) 

155 (36.60) 

146 (34.40) 

 

233 (54.95) 

120 (28.30) 

68 (16.04) 

3 (0.71) 

 

299 (70.52) 

14 (3.30) 

110 (25.94) 

1 (0.24) 

 

10.47 (3.19) 

14.35 (4.94) 

19.39 (6.38) 

-11.00 (11.88) 

-13.62 (12.09) 

6.85 (2.07) 
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 596 
 597 
 598 
 599 
 600 
 601 
 602 
 603 
 604 

 605 

Note. Means (standard deviations) are presented unless otherwise indicated. FIQ = 606 

Fibromyalgia impact questionnaire; PANAS = Positive and negative affect schedule; 607 

SWLS = Satisfaction with life scale; † Overall physical fitness was calculated as the 608 

weighted average of the age-specific z-scores of the four physical fitness components: 609 

cardio-respiratory fitness, flexibility, motor agility/dynamic balance, and muscular 610 

strength.  611 

 612 

 613 

 614 

 615 

 616 

 617 

 618 

 619 

 620 

 621 

 622 

 623 

    6-minute walk test (m) 

Subjective well-being  

    Positive affect (PANAS) 

    Negative affect (PANAS) 

    Cognitive well-being (SWLS) 

Fibromyalgia severity (FIQ) 

487.84 (80.95)  

 

23.01 (6.78) 

24.01 (8.46) 

14.04 (4.62) 

65.37 (14.78) 
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Table 2. Sequential linear regression examining the associations of overall physical 624 

fitness, positive affect, negative affect, and cognitive well-being with fibromyalgia 625 

severity (n=424). 626 

    B (SE) ²  Adj. R2 

Step 1 
  

.15*** 

 

Overall physical fitness† -7.65 (0.89) -.39*** 
 

Step 2 
  

.33*** 

 

Overall physical fitness† -4.81 (0.84) -.24*** 
 

 

Positive affect (PANAS) -0.52 (0.10) -.24*** 
 

 

Negative affect (PANAS) 0.54 (0.08) .31*** 
 

Step 3 
  

.35*** 

 

Overall physical fitness† -4.5 (0.83) -.23*** 
 

 

Positive affect (PANAS) -0.39 (0.10) -.18*** 
 

 

Negative affect (PANAS) 0.45 (0.08) .26*** 
 

  Cognitive well-being (SWLS) -0.57 (0.15) -.18*** 
 

Note. B and ²  = unstandardized and standardized regression coefficients, respectively; 627 

SE = Standard Error; PANAS = Positive and Negative Affect Schedule; SWLS = 628 

Satisfaction With Life Scale; † Overall physical fitness was calculated as the weighted 629 

average of the age-specific z-scores of the four physical fitness components: cardio-630 

respiratory fitness, flexibility, motor agility/dynamic balance, and muscular strength.  631 

Fibromyalgia severity was assessed by the Fibromyalgia Impact Questionnaire. 632 

Adjusted R2 (Adj. R2) with significance levels of F-change. * P < .05, ** P < .01, *** P 633 

< .001.  634 

 635 
 636 
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 637 
 638 

 639 

 640 
 641 
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Figure 1. Combined impact of overall physical fitness (OPF) and (A) positive affect 642 

(PA); (B) negative affect (NA); and (C) cognitive well-being (CWB) on fibromyalgia 643 

severity in women patients (n=424) assessed using one-way analysis of variance 644 

(ANOVA). 645 

 646 

Note. Overall physical fitness was calculated as the weighted average of the age-647 

specific z-scores of the four physical fitness components: cardio-respiratory fitness, 648 

flexibility, motor agility/dynamic balance, and muscular strength. PA and NA were 649 

assessed using the PANAS. CWB was assessed using the SWLS. Common 650 

superscripts indicate significant differences between fibromyalgia severity (assessed 651 

using the Fibromyalgia Impact Questionnaire) across groups (P < .05, Bonferroni-652 

corrected for multiple comparisons). Mean (Standard Deviation) of OPF, PA, NA, 653 

and CWB was 0.57 (0.33), 28.48 (4.78), 30.86 (6.21), and 17.51 (2.86), respectively, 654 

for “high” levels group; and -0.57 (0.60), 17.63 (3.16), 17.23 (3.43), and 9.96 (2.42), 655 

respectively, for “low” levels group.  656 

 657 

 658 
 659 
 660 
 661 
 662 
 663 
 664 
 665 
 666 

 667 
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Table 3. Mean (standard error) fibromyalgia severity for participants grouped according to their combined overall physical fitness and subjective 668 

well-being (positive affect, negative affect, cognitive well-being; n=424). 669 

 670 

 671 

 672 

 673 

 674 

 675 

 676 

 677 

Positive affect 

(PA) 

High OPF, 

high PA 

(n=134) 

Low OPF, 

high PA 

(n=80) 

High OPF, 

low PA 

(n=78) 

Low OPF, 

low PA 

(n=132) 

  

Difference† 

(%) 

Effect size† 

Fibromyalgia 

severity (FIQ) 
57.54 (1.36) 65.88 (1.60) 67.25 (1.23) 71.88 (1.07) 14.34 

1.01  

(0.76, 1.27) 

Negative 

affect (NA) 

High OPF,  

low NA 

(n=124) 

Low OPF,  

low NA  

(n=89) 

High OPF, 

high NA 

(n=88) 

Low OPF, 

high NA 

(n=123) 

 

Difference† 

(%) 

Effect size† 

Fibromyalgia 

severity (FIQ) 
57.26 (1.40) 64.89 (1.41) 66.54 (1.27) 73.04 (1.13) 15.78 

1.12  

(0.85, 1.38) 

Cognitive 

well-being 

(CWB) 

High OPF, 

high CWB 

(n=138) 

Low OPF, 

high CWB 

(n=91) 

High OPF, 

low CWB 

(n=74) 

Low OPF, 

low CWB 

(n=121) 

 

Difference† 

(%) 

Effect size† 

Fibromyalgia 

severity (FIQ) 
57.53 (1.29) 65.22 (1.42) 67.81 (1.38) 72.93 (1.13) 15.40 

1.10  

(0.84, 1.37) 
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Note. OPF = Overall physical fitness; FIQ = Fibromyalgia Impact Questionnaire. † Difference (%) and effect size statistics - Cohen’s d (95% 678 

exact confidence interval) - were performed between the groups with the lowest and the highest fibromyalgia severity scores. 679 

 680 
 681 
 682 

 683 


