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RESUMEN

La fibromialgia es una enfermedad de etiologia ain desconocida, caracterizada por
dolor cromico y generalizado, que presenta una elevada comorbilidad y afecta
notablemente a la calidad de vida y funcionalidad de la persona.

El objetivo general de esta Tesis Doctoral ha sido analizar el potencial de los test de
condicion fisica como herramienta de ayuda al diagnéstico y seguimiento de la
fibromialgia, asi como la relacion que existe entre el género, el nivel de condicidn fisica, la
composicidn corporal y la calidad de vida con la sintomatologia de la enfermedad.

Los principales resultados de la Tesis sugieren que: a) No se han observado
diferencias consistentes que confirmen diferencias de género en calidad de vida y
sintomatologia de pacientes con fibromialgia. b) La fuerza de prension manual esta
reducida tanto en hombres como en mujeres con fibromialgia, asi como en aquellos
pacientes que padecen fibromialgia severa con respecto a los que presentan fibromialgia
moderada. La identificacion de personas que no alcanzan los puntos de corte de fuerza de
prensién manual sugeridos en la presente Tesis podria ser una herramienta complementaria
atil para el médico/reumatoélogo. ¢) La condicion fisica en general, y particularmente, el
test de los 30 segundos de levantadas en una silla, discrimina entre mujeres con
fibromialgia y mujeres sanas, asi como entre aquellas que padecen fibromialgia severa de la
moderada. d) La obesidad es una condicion frecuente entre mujeres con fibromialgia
(~34%), siendo su prevalencia sustancialmente superior a los valores normativos
nacionales. e) La sintomatologia de las enfermas de fibromialgia con sobrepeso no difiere
de las obesas, sin embargo, las pacientes con normopeso muestran menor severidad en los
sintomas, lo que sugiere que mantener un peso saludable (normopeso) podria ser una
forma 1til de mejorar la sintomatologia de la enfermedad. f) Las enfermas de fibromialgia
obesas presentan mayores niveles de ansiedad y depresion, junto con una peor calidad de
vida, capacidad aerodbica, equilibrio dinamico y flexibilidad que las mujeres enfermas con
normopeso. g) Las pacientes con altos niveles de ansiedad y depresion muestran también
un mayor dolor percibido. Ademas, las mujeres con mayores niveles de depresion y
ansiedad presentan un mayor riesgo de padecer fibromialgia severa y/o Tipo II. h) La
estimacion de los puntos de dolor no discrimina entre enfermas con fibromialgia moderada
y severa.

Los resultados de la presente memoria de Tesis ponen de manifiesto la utilidad de la
valoracion de la condicién fisica y de la composicién corporal como herramienta

complementaria en el diagnostico y seguimiento de la fibromialgia.
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SUMMARY

Fibromyalgia is a disorder of unknown etiology, characterized by widespread and
chronic pain, and elevated comorbidity. Fibromyalgia has a marked impact on the health-

related quality of life and functional capacity of patients.

The overall objective of this Thesis has been to analyze the capacity of fitness testing
for the diagnosis and monitoring of the fibromyalgia, as well as to study the relationship
between gender, fitness, weight status and quality of life with fibromyalgia

symptomatology.

The main findings from this Thesis suggest that: a) Our data do not support
meaningful gender differences in quality of life and fibromyalgia symptomatology. b)
Physical fitness in general and, particularly the 30-s chair stand test, discriminate women
with fibromyalgia from those without fibromyalgia, as well as those with moderate
fibromyalgia from their peers with severe fibromyalgia. ¢) Handgrip strength is reduced in
women and men with fibromyalgia as well as in those with severe fibromyalgia compared
from their peers with moderate fibromyalgia. Identification of persons who fail to meet the
suggested handgrip strength standards proposed in this Thesis can be a helpful and
informative tool for the clinician. f) Obesity is a common condition in women diagnosed
with fibromyalgia and its prevalence (~34%) in this population is higher than the national
reference values. e) Fibromyalgia symptomatology in obese patients do not differ from
overweight patients, whereas normal weight patients significantly differ from -either
overweight and obese patients, suggesting that keeping a healthy (normal) weight might be
a relevant and useful way of improving fibromyalgia symptomatology in women. f) Obese
female fibromyalgia patients display higher levels of anxiety and depression and worse
quality of life, cardiorespiratory fitness, dynamic balance/motor agility and upper
flexibility than their normal weight peers. g) High levels of anxiety and depression are
associated with higher perceived pain. Patients with higher levels of anxiety and depression
present increased risk of severe or/and Type II fibromyalgia. h) Tender points count do not

discriminate women with moderate fibromyalgia from those with severe fibromyalgia.

These findings highlight the usefulness of physical fitness and body composition

assessment as a complementary tool in the diagnosis and monitoring of the fibromyalgia.
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INTRODUCCION [INTRODUCTION]

1. Characteristics of the disorder

1.1 Definition

Fibromyalgia is a disease characterised by the concurrent existence of chronic,
widespread, musculoskeletal pain and multiple sites of tenderness'. Fibromyalgia is
considered a disorder of pain regulation®, indicated by an increased sensitivity to
painful stimuli (hyperalgesia) and lowered pain threshold (allodynia)®. Although a
hallmark of fibromyalgia is pain, fibromyalgia patients are usually poly-
symptomatic’. In addition to pain, fibromyalgia patients’ symptoms typically
include fatigue, stiffness, non restorative sleep patterns or memory and cognitive
difficulties” *°. Other common symptoms are low back pain, recurrent headaches,
arthritis, muscle-spasm, and balance problems’. The high prevalence of
comorbidities among patients diagnosed with fibromyalgia® increases patients’
needs for appropriate medical management and results in higher healthcare

resource utilization compared with patients without fibromyalgia’.

1.2 Etiology

The increased pain sensitivity in fibromyalgia is not limited to mechanical stimuli
and also includes electrical, heat, and cold stimuli®*®. The cause for the heightened
sensitivity of fibromyalgia patients is unknown, but is likely to involve
abnormalities in central nervous system sensory processing'’. Indeed, accumulating
evidence suggests that fibromyalgia probably results from abnormal central pain
processing rather than a dysfunction in the peripheral tissues where such pain is
perceived'. Despite substantial research in the past decade, the pathophysiology
and etiology of the disease remains unclear’, yet recent studies indicate that gene
polymorphisms in the serotoninergic, dopaminergic and catecholaminergic systems

play key role in the etiology of the disease'*".
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1.3 Prevalence

In Spain, the prevalence of fibromyalgia is ~2.4%, being more frequent in rural
(~4.1%) than in urban settings (~1.7%)". The clinical manifestation of fibromyalgia
appears between the 40s and 50s and is more common in women than in men
(~95% of the cases vs. ~5%, respectively)'. Studies on male fibromyalgia patients
are scarce. Maybe for this reason, information regarding differences in quality of
life and fibromyalgia symptoms between men and women with fibromyalgia seems
to be controversial. Some studies have observed that women with fibromyalgia
have more tender points, hurt all over, total number of symptoms, and irritable

18 TIn contrast, it has also been

bowel syndrome than men with fibromyalgia
reported that men have a worse perception of their health, a higher percentage of
psychiatric history and current mental illness, decreased physical function, lower
quality of life and more impact of the disease'®"’. Langi et al.*® observed no gender
differences in pain measures, but they found that men had more positive levels in
psychological measures and coping strategies than women. Finally, recently Hauser
et al*' found no relevant gender differences in the clinical picture of fibromyalgia
and concluded that the assumption of well-established gender differences could not

be supported.

Further study of gender differences in quality of life and fibromyalgia
symptomatology is still needed for a better understanding of the disease. (PAPER

).

1.4 Burden

The fibromyalgia patients incur in significant direct medical care costs***. In Spain,

23-24

two studies™ ™ analyzed the mean total cost per patient per year and indicated that

this was up to ~10,000€. To note is that in comparison with a reference group,

1.** observed

patients incur in an extra annual average cost of €5,010”. Rivera et a
that 32.5% corresponded to health care costs (direct cost), and 67.5% to indirect
costs (sick leave and early retirement). Both, direct and indirect costs were
significantly correlated to disease severity, the degree of functional disability, the

presence of depressive symptoms, the existence of comorbidities, and a younger
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patient age®. A delay in the diagnosis of the disease therefore appears to be another

factor contributing to the high health care costs of fibromyalgia* .

1.5 Diagnosis

A major problem in fibromyalgia is the absence of a gold standard or standard
criteria for the diagnosis of the disease”. The diagnosis of fibromyalgia is mostly
based on the identification of tender points. The 1990 American College of
Rheumatology (ACR) criteria for the diagnosis of fibromyalgia considers:
widespread pain for more than 3 months and pain with 4 kg/cm of pressure for 11
or more of 18 tender points'. Application of these criteria has resulted in a diverse

group of people being diagnosed with fibromyalgia’.

Twenty years later, Wolfe et al. * presented the ACR new preliminary diagnostic
criteria for fibromyalgia. The objective of this new criteria was to develop a simple,
practical criteria, for clinical diagnosis of fibromyalgia in primary and specialty care
and that do not require a tender point examination and to provide a severity scale
for characteristic fibromyalgia symptoms®. This preliminary diagnostic criteria
establishes 3 conditions™: i) Widespread Pain Index > 7, and Symptom Severity
Score > 5, or Widespread Pain Index between 3-6 and Symptom Severity Score > 9.
i1) Symptoms have been present at a similar level for at least 3 months. iii) The

patients do not have a disorder that would otherwise explain the pain.

The Widespread Pain Index is a measure of the number of painful body regions.
The patients are asked to indicate in which of 19 body areas they had pain during
the last week”. The Symptom Severity Score is the result of the symptom severity
scale, a variable composed of physician rated cognitive problems, unrefreshed sleep,

fatigue and somatic symptom count to measure fibromyalgia symptom severity™.

Recently, Wolfe et al.”® published a modification to the ACR 2010 criteria for their
use in epidemiologic and clinical studies without the requirement for an examiner.
The authors affirmed that the criteria was simple to use and administer, but there
were not to be used for self-diagnosis. For that reason they also created a new

fibromyalgia symptom scale to further characterize fibromyalgia severity by adding
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the Widespread Pain Index to the modified Severity Scale. The authors concluded
that this new Symptoms Scale may have wide utility beyond the bounds of

fibromyalgia, including substitution for widespread pain in epidemiological studies.

2. Physical Fitness in fibromyalgia patients

People with moderate or severe pain are likely to reduce their physical activity and

27-29

thus display a deconditioned fitness status®~". Physical fitness is decreased in

3034 and is

persons with fibromyalgia compared to age-matched healthy peers
similar to healthy older adults® **. Panton et al.*>®> showed that lower-body strength
and functionality was similar in women with fibromyalgia compared with older
healthy women, which suggest that fibromyalgia potentially enhances the risk for
premature age-associated disability. Jones et al* found that women with
fibromyalgia reported difficulty on doing tasks associated with staying physically
independent. In fact, several symptoms/conditions (i.e. fatigue, pain, stiffness,

depression, restless legs, balance problems, dizziness/fear of falling, bladder

problems) were found to be associated with physical impairment.

During the past decade, several studies analyzed the physical fitness level of
fibromyalgia patients when compared with healthy people, especially in relation
with aerobic capacity and strength. Women with fibromyalgia have significantly
lower isometric force in bilateral leg extensors, unilateral knee extensors and flexors
than healthy women®. Furthermore, several studies reported lower upper muscular
strength, as measured by handgrip strength in women with fibromyalgia®>*. The
aerobic capacity is also lower in fibromyalgia patients than in healthy adults®.
Moreover, fibromyalgia is associated with balance problems and increased risk of

323 Indeed, gait parameters of women with fibromyalgia are severely

falling
impaired when compared to those of healthy women®. Flexibility levels in female
patients are also below the average age-specific reference values for healthy
women”’. To note is that flexibility plays a key role in the capacity to carry out the

activities of daily living.
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A Dbetter characterization and complete description of functional capacity will
improve the knowledge of the disease and the prescription of individualised

exercise doses™.

Physical Fitness Tests and Fibromyalgia Features

Due to the complex nature of the disease, the diagnosis of fibromyalgia appears to
be a dynamic process that still requires the contribution of new tools that facilitate
the physicians final decision®”. Alternative simple, practical, valid and reliable
clinical tools can be helpful in the clinical examination and evaluation of patients.
In this context, handgrip strength is a quick and easy to perform muscular fitness
test that provides useful information about overall muscular strength and could
potentially be used in a clinical setting. Several studies have observed lower levels
of handgrip strength in fibromyalgia patients**, which could be attributed to: i) the
patients with moderate or severe pain are likely to reduce their daily life physical
activities and thus display a reduced muscular strength*, ii) the fatigue and pain,
characteristic of the disease, might negatively affect handgrip strength
performance®. From a clinical point of view, it is interesting to examine the ability
of the handgrip strength test to discriminate between persons with and without

fibromyalgia and the relative severity of the disorder. (PAPER II).

Bush et al.*® highlighted the importance of a better characterization of fibromyalgia
patients’ physical fitness/functional capacity levels. Mannerkopi et al.* suggested
that fitness testing (especially the handgrip strength and the 6-min walking test)
could be a complement to current tools used in the clinical examination when
planning treatment for patients with fibromyalgia. However, most of studies were

conducted in women®-4" %

, and little is known on muscular fitness and fibromyalgia
in male population. Since muscular strength, as assessed by handgrip strength, is a
predictor of functional capacity, morbidity and mortality**’ to explore the
association between handgrip strength and fibromyalgia in men is of clinical and

social relevance. (PAPER III).

The inclusion of physical fitness assessment to the armamentarium currently used

to the diagnosis and monitoring of fibromyalgia is clinically relevant. For that
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reason, is interesting to examine the ability of a set of fitness tests to discriminate
between persons with and without fibromyalgia and the relative severity of the
disorder. Many physical fitness tests are currently available, but it is still unknown
whether there is a test that discriminates better than others between

presence/absence and severe/moderate fibromyalgia. (PAPER IV).

3. Body composition/weight status and fibromyalgia

Body composition and weight status are important markers of health status and
predictors of several comorbidities. Epidemiological data show that fibromyalgia
patients have higher prevalence of obesity (~40%) and overweight (~30%) in

multiple studies compared with healthy patients **,

Studies published to date do not describe deeply body composition in fibromyalgia
patients, focusing almost exclusively on the description of weight and BMI* .
Therefore, there is a vague knowledge about other relevant parameters related to

body composition (i.e. the fat percentage or muscle mass). (PAPER V).

3.1 Weight status, pain and other key symptoms in fibromyalgia patients

Obesity can be considered an aggravating comorbid condition, affecting negatively

fibromyalgia severity, global quality of life, fatigue, and physical dysfunctioning.

In the general population, a high BMI is associated with back pain® **, headache as
migraine®, and increased general pain®. In a recent study, overweight and obese
twins were more likely to report low back pain, tension-type or migraine headache,
fibromyalgia, abdominal pain, and chronic widespread pain than normal weight
twins®®. Moreover, in the longitudinal Norwegian HUNT study™, conducted on
15,990 women, overweight and obesity was associated with a 60-70% higher risk of

incident fibromyalgia, especially if they are physically inactive.

Overweight and obese fibromyalgia patients have also higher pain sensibility*® > 7,

increased sensitivity to tender points palpation, reduced physical functioning,

lower-body flexibility, shorter sleep duration, and greater restlessness during sleep
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than normal weight fibromyalgia patients* °" **. However, it is unknown whether
there is a dose-response association between weight status and fibromyalgia major
symptoms, particularly whether obese fibromyalgia patients have a worse

symptomatology than overweight patients. (PAPER VI).

Several mechanisms have been proposed to explain ‘‘the hidden link”, but at this
time is not possible to ascertain whether obesity is cause or consequence of
fibromyalgia. Among mechanisms proposed there are: reduced physical activity,
sleep disturbances, depression, dysfunction of thyroid gland and dysfunction of the
GH/IGF-1 axis*?" > 06,

Weight-loss has shown to reduce musculoskeletal pain®. One potential mechanism
may be that a reduction of weight decrease the biomechanical stress on the load
bearing joints, reducing pain responses®. Similarly, weight loss reduced headache
frequency and severity in obese migraineurs™. In the intervention of Shapiro et al.,*’
weight loss significantly predicted a reduction in fibromyalgia-related symptoms,
body satisfaction, and quality of life. Behavioural weight-loss programs, with diet

6768 and involving exercise designed and adapted to this specific

changes
population® may positively influence fibromyalgia symptoms and overall quality of
life. Furthermore, due to the fact that women with chronic pain are at an increased
risk for metabolic syndrome”, both diet and physical activity could improve
fibromyalgia symptoms and reduce metabolic syndrome through decreasing

obesity, dyslipidemia, hypertension, and glucose intolerance ’'.

3.2 Weight status and fitness in fibromyalgia patients

In the general population, relative increases in maximal cardiorespiratory fitness
and habitual physical activity have been associated with lower depressive
symptomatology and greater emotional well-being’”. In fibromyalgia patients, poor
physical conditioning has been considered as one of the potential contributors of

pain sensitivity™*".

To the best of our knowledge, the study by Okifuji et al.”' is the only one examining
the association between weight status and physical fitness in fibromyalgia patients.

The authors observed reduced flexibility in the lower body areas, as well as reduced
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muscular strength in general and greater weight status >'. Despite that, Okifuji et
al”' studied the differences on some physical fitness tests between normal-weight,
overweight and obese patients but they did not analyze the pairwise differences

among weight status categories. (PAPER VII).

3.3 Weight status and quality of life in fibromyalgia patients

Raised BMI has been associated with increased long-term risk for depression in
individuals without fibromyalgia”™. Likewise, obesity has been associated with

psychiatric disorders and suicidal behavior™.

The study of Neumann et al.™® examined the association between normal-weight,
overweight and obese status and quality of life in fibromyalgia patients. The
authors™ observed no differences in a single value of quality of life computed from
all the General Health Short-Form Survey (SF36) subscales. They did not analyze
the pairwise differences between groups (i.e. normal-weight, overweight or obese).
To the best of our knowledge, the differences in anxiety, depression, and quality of
life indicators across weight status categories have never been studied in
fibromyalgia patients. (PAPER VII).

Weight loss appears to predict a reduction in fibromyalgia-related symptoms, body
satisfaction, and quality of life®. Behavioural weight-loss programs (diet and

physical activity) designed and adapted to this specific population®” 7

may
positively influence fibromyalgia patients cardiorespiratory fitness, anxiety and

depression levels and overall quality of life.

4. Pain and fibromyalgia
4.1 Anxiety, depression and pain in fibromyalgia

Chronic pain is often associated with comorbidities such as anxiety and depression,
resulting in a low health-related quality of life" *> . Fibromyalgia has been found
to be strongly associated with depressive and anxiety symptoms, a personal or

family history of depression, and accompanying antidepressant treatment’’. Many
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individuals with fibromyalgia also have comorbid psychiatric disorders, which can
present diagnostic dilemmas and require additional treatment considerations to
optimize patient outcomes '°. Furthermore, Gormsen et al.”® observed that patients
with fibromyalgia have more mental symptoms such as depression and anxiety than
patients with neuropathic pain. Moreover, associations between pain intensity and
mood phenomena were only found in fibromyalgia patients. On the other hand,
Jensen et al.” observed that negative mood in fibromyalgia patients can lead to a
poor perception of one’s physical health (and vice-versa) but do not influence the

performance in clinical and experimental pain assessments.

The physical distress of fibromyalgia syndrome can increase both anxiety and
depression. Current imaging studies support the idea that central effects connected
with fibromyalgia syndrome relate to the processing of noxious stimulation more

than affective disorder®.

Although there are several studies investigating the extant comorbidity between
depressive disorders and symptoms and fibromyalgia, data regarding the impact of
anxiety and depression on fibromyalgia patients are still scarce. Little is known
about pain across low, mild, moderate and severe depression and anxiety
subgroups. It would be of interest to analyze how anxiety and depression influence
pain and the severity of the fibromyalgia. Moreover, to date, no study has neither
analyzed the relationships between high levels of anxiety and depression and the
risk of severe fibromyalgia. (PAPER VIII).

4.2 Tenderness in fibromyalgia

Fibromyalgia has been traditionally associated and diagnosed based on Tender
Points Count (TPC)', however, fibromyalgia is more than just a pain syndrome" *°.
As 1t has been mentioned above, after the apparent difficulty and controversy
around the analysis of TPC, the ACR presented and alternative preliminary
diagnostic criteria mainly based on symptoms severity”. To note is that this new

criteria statement has newly opened the debate®®,

Several health-related questionnaires are often used as complementary information

in the diagnosis and monitoring of fibromyalgia. From a clinical point of view, is
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interesting to discriminate between persons with mild or severe impairment of the
disorder. One of the most used and specific questionnaires in fibromyalgia is the
Fibromyalgia Impact Questionnaire (FIQ)**. More than 20 years after it was
originally launched, the FIQ is still considered to be as one of the main tools to
assess fibromyalgia simptomatology®. Despite this, there is no consensus (or this
aspect has not been deeply explored) about FIQ cut-off points to establish different
degrees of the fibromyalgia severity. Bennet et al.,*’ in a review performed in 2005
about the FIQ development, operating characteristics of FIQ, and its use, suggested
a FIQ score >70 to establish severe impairment of the disease. The same author
proposed a FIQ score >59 as cut-off point in 2009, and concluded that this new cut-
off point was quite in agreement with that suggested originally®. In 2008, de Souza
et al.® stated that pain and stiffness were universal symptoms of the fibromyalgia,
but that psychological distress was a feature present only in some patients.
Accordingly to this, and based on the FIQ, the authors classified the patients in
fibromyalgia Type I, characterized by the lowest levels of anxiety, depressive and
morning tiredness symptoms, and fibromyalgia Type II, characterized by elevated
levels of anxiety, depressive symptoms, morning tiredness, pain, fatigue and
stiffness. The same study was replicated by Calandre et al.*’ in 2010 with a larger
sample of Spanish female fibromyalgia patients, and the authors concluded that the
proposed fibromyalgia classification was reliable, easy to perform and should be

applied in further studies.

It would be of interest to determine the ability of the TPC to estimate fibromyalgia
severity and simptomatology, as well as typology. (PAPER IX).

Fibromyalgia is still a rather unknown disease. There is a need for better
understanding the relationship between gender, physical fitness, body composition

and fibromyalgia features.
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OBJETIVOS

General:

El objetivo general de esta memoria de Tesis Doctoral fue analizar las diferencias
de género y el potencial de los test de condicion fisica como herramienta de ayuda
al diagnostico y seguimiento de la fibromialgia, asi como estudiar la relaciéon que
existe entre la composicion corporal, el nivel de condicidn fisica y la calidad de vida

con la sintomatologia de la enfermedad.

Especificos:

e Analizar si existen diferencias de género en calidad de vida y sintomatologia
de la fibromialgia (Articulo I).

e Determinar si la fuerza de prensidon manual es util para discriminar entre la
presencia y ausencia de fibromialgia y su grado de severidad (severa vs. moderada),
tanto en mujeres como en hombres (Articulos II y IIT).

¢ Identificar cuales son los componentes (y test) mas importantes de la condicion
fisica para discriminar entre presencia y ausencia de fibromialgia y su grado de
severidad en mujeres (Articulo IV).

e Caracterizar el perfil antropométrico y de composicion corporal de mujeres con
fibromialgia del sur de Espafia y compararlo con otros estudios nacionales e
internacionales de similares caracteristicas, asi como con valores normativos de
mujeres espafiolas (Articulo V).

e Analizar la relacion entre un elevado indice de masa corporal y dolor, fatiga y
rigidez en mujeres con fibromialgia espafiolas, con especial atencion a las
diferencias entre enfermas con sobrepeso y obesidad (Articulo VI).

e Analizar la relacion entre elevado indice de masa corporal con las condicion
fisica, ansiedad, depresién y calidad de vida en enfermas de fibromialgia (Articulo
VII).

e Analizar la relacién entre distintos niveles de ansiedad y depresién y el dolor y
la severidad de la fibromialgia (Articulo VIII).

e Establecer la capacidad de los puntos de dolor para discriminar la severidad y

sintomatologia de la fibromialgia (Articulo IX).
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AIMS

Overall:

The overall objective of this PhD Thesis was to analyze gender differences and
whether fitness testing can be used for the diagnosis and monitoring of the
fibromyalgia, as well as to study the relationship between fitness, weight status and

quality of life and fibromyalgia symptomatology.

Specifics:

e To analyze gender differences in quality of life and fibromyalgia
symptomatology (Paper I).

e To determine the ability of the handgrip strength test to discriminate between
the presence and absence of fibromyalgia and fibromyalgia severity in women and
men (Paper II and III).

¢ To identify which are the most important fitness’s components (and tests) from
physical fitness to discriminate between presence/absence of fibromyalgia and
fibromyalgia severity in women (Paper IV).

e To describe the anthropometric profile and body composition of women from
Southern Spain diagnosed with fibromyalgia and to compare the observed values
with values from other studies conducted on fibromyalgia patients and with
national reference values (Paper V).

e To analyze the relationship of weight status with pain, fatigue and stiffness in
Spanish female fibromyalgia patients, with special focus on the differences between
overweight and obese patients (Paper VI).

¢ To analyze the relationship of weight status with anxiety, depression, quality of
life and physical fitness in female fibromyalgia patients (Paper VII).

e To analyze the relationship of anxiety and depression with fibromyalgia pain
and severity (Paper VIII).

e To establish the capacity of Tender Points Count to discriminate fibromyalgia

severity and symptomatology (Paper IX).
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MATERIAL Y METODOS [MATERIAL AND METHODS]

La seccion de material y métodos de la presente memoria de Tesis se resume en la
siguiente tabla que incluye la informacién metodoldégica maés relevante de los

articulos que componen la memoria de Tesis.
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Table 1. (cont.)

European PhD Thesis

Paper

Study Desing

Participants

Main variables studied

Methods

VI. Fibromyalgia key symptoms
in normal weight, overweight
and obese female patients

VII. Association of weight status
with anxiety, depression, quality
of life and physical fitness in
female fibromyalgia patients.

VIII. Anxiety, depression and
fibromyalgia pain and severity in
female patients

IX. Usefulness of tenderness to
characterize fibromyalgia
severity and symptomatology in
women.

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

177 female patients

177 female patients

127 female patients

174 female patients

Tender points, algometer score,
FM impact, health-related
quality of life, weight, height,
BMI.

Tender points, algometer score,
FM impact, health-related
quality of life, physical fitness,
psychological outcomes,
weight, height, BMI.

Health-related quality of life,
psychological outcomes, tender
points, algometer score,
weight, height, BMI.

Tender points, algometer score,
FM impact,

BIA, anthropometry, FIQ, SF-36,
standard pressure algometer

BIA, anthropometry, standard
pressure algometer, 30-s chair stand,
handgrip strength, chair sit and reach,
back scratch, blind flamingo, 8 ft up
and go and 6-min walk tests; FIQ, SF-
36, HADS-anxiety, HADS-depression

BIA, anthropometry, standard
pressure algometer, FIQ, SF-36,
HADS-anxiety, HADS-depression

Standard pressure algometer, FIQ,
BIA, anthropometry.

FM: Fibromyalgia, BIA: Bioelectrical Impedance Analysis, BMI: Body Mass Index, FIQ: Fibromyalgia Impact Questionnaire, HADS: Hospital
Anxiety and Depression Scale, SF-36: Short-Form Health Survey 36.
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RESULTADOS Y DISCUSION [RESULTS AND DISCUSSION]

Los resultados y discusion se presentan en la forma en que han sido previamente
publicados/sometidos en revistas cientificas.
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ABSTRACT

We aimed to examine the differences in health-related quality of life (QoL) and
fibromyalgia (FM) symptomatology between men and women. A total of 20 men
(48.0£8.0 years) and 78 women (49.8+7.2 years) with FM participated in the study (age
ranged 31-63). Health-related quality of life and FM impact were assessed by means of
the Spanish versions of the Short-Form-36 Health Survey (SF36) and the Fibromyalgia
Impact Questionnaire (FIQ), respectively. Among the eight SF36-subscales, men and
women only differed in vitality (P=0.02), which was lower in women. Overall FM
impact, as measured by FIQ-total score (P=0.01), and FIQ-physical impairment (P=0.02)
were lower in women, whereas they presented higher values of FIQ-fatigue and morning
tiredness (P=0.04). These marginal differences disappear once the analyses were adjusted
for multiple comparisons. The contradictory results together with the fact that the
differences were marginally significant, makes us to conclude that our data do not
support sex differences in QoL and FM impact. Further research on male FM patients

and with larger samples is needed to confirm or contrast these findings.

Key words: Fibromyalgia, men, women, health-related quality of life, SF36, FIQ.
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INTRODUCTION

Fibromyalgia (FM) i1s a disease characterized by the concurrent existence of chronic,
widespread musculoskeletal pain and multiple sites of tenderness [1]. Fibromyalgia
symptomatology greatly differs among patients, but commonly includes pain, morning
stiffness, fatigue, nonrestorative sleep, and concentration and memory difficulties [1-2].
For this reason, FM has an enormous impact on the patients’ health-related quality of
life (QoL) [3-4].

In Spain, the prevalence of FM is ~2.4% [5] and 1s dramatically more common in
women than in men (~95% vs. ~5%, respectively) [5]. Studies on male FM patients are
scarce. Maybe for this reason, information regarding differences in QoL and FM
symptoms between men and women with FM seems to be controversial. Some studies
have observed that women with FM have more tender points, hurt all over, total number
of symptoms, and irritable bowel syndrome than men with FM [6-9]. In contrast, it has
also been reported that men have a worse perception of their health, a higher percentage
of psychiatric history and current mental illness, decreased physical function, lower QoL
and more impact of the disease [9-10]. Langi et al. [11] observed no gender differences in
pain measures, but they found that men had more positive levels in psychological
measures and coping strategies than women. Finally, recently Hauser et al. [12] found
no relevant gender differences in the clinical picture of FM and concluded that the
assumption of well-established gender differences could not be supported.

The present study aimed: i. to examine the differences in QoL, as measured by SF36
between males and females FM patients. 11. to analyze gender differences in FM

symptomatology.
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METHODS

Study sample

The study comprised 20 men aged 48.0+8.0 years and 78 female FM patients aged
49.817.2 of the same age-range (31 to 63 years) who were diagnosed with FM by a
rheumatologist and met the American College of Rheumatology criteria for FM [1].
Exclusion criteria included having other rheumatic diseases and/or severe somatic or
psychiatric disorders, such as cancer, severe coronary disease, or schizophrenia. All
participants signed a written informed consent to participate in the investigation. The
study was reviewed and approved by the Ethics Committee of the "Hospital Virgen de
las Nieves" (Granada, Spain).

Material and procedures

Anthropometric  assessment: We used a portable eight-polar tactile-electrode
impedanciometer (InBody R20, Biospace) to measure weight (kg) and body fat (%).
Height (cm) was measured using a stadiometer (Seca 22, Hamburg). Body mass index
(BMI) was calculated as weight (in kilograms) divided by height (in meters) squared and

categorized using the international criteria.

The Spanish version of the Short-Form-36 Health Survey (SF36) [13] was used to assess
QoL. This questionnaire is composed of 36 items, grouped into eight scales assessing
eight dimensions: physical functioning, physical role, bodily pain, general health,
vitality, social functioning, emotional role, mental health and general health. Each
subscale score is standardized and ranges from 0%x100, where O indicates the worst

possible health status and 100 the best possible.

The Spanish version of the Fibromyalgia Impact Questionnaire (FIQ) [14] was used to

assess the FM-related symptoms. It is composed of ten dimensions: physical impairment,
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overall well being, work missed and a seven items of a visual analogy scale on which the
patient rates the job difficulty, pain, fatigue, morning tiredness, stiffness, anxiety and
depression. All the subscales ranged from 0 to 10, where high scores indicated a higher
negative impact and/or a greater severity of symptoms. A total score may be obtained
after normalization of some subscales and summing the subscales. The FIQ total score
range from 0 to 100, and a higher score indicates a greater impact of the disease.
Statistical analysis

The distribution of the residuals was examined in all the study variables. The FIQ
variables showed a non-Normal distribution, which did not improve (became Normal)
after several transformations (e.g. logarithmical and squared root transformations).
Anthropometric and QoL variables showed an acceptable Normal distribution.
Comparisons between sexes in anthropometrics and body composition variables were
performed using one-way analysis of variance (ANOVA). Differences in weight status
were analyzed using Squared-Chi tests. Comparisons in QoL were performed using one-
way analysis of co-variance (ANCOVA) adjusted by age and BMI because high BMI has
been associated with worse QoL [15]. Comparisons between sexes in FIQ dimensions
were performed using Mann-Whitney test, as appropriate. All analyses were performed
using the Statistical Package for Social Sciences (SPSS, version 16.0 for Windows; SPSS

Inc., Chicago, IL), and the level of significance was set at P<(.05.

RESULTS
Anthropometric and body composition characteristics of the study sample, for men and
women with FM, are presented in Table 1. Men were taller, heavier and had a lower

body fat percentage than women (all P<0.001), while no differences were observed for
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BMI and weight status categories. These findings did not change after further adjusting
for age (data not shown).

Comparisons in QoL and FM impact between men and women with FM are shown in
Table 2. Women with FM had lower SF36-vitality (P<0.05) than men with FM. Mean
FIQ total score and physical impairment was lower for female compared to male FM
patients (P<0.05), whereas female patients presented higher FIQ-fatigue and morning
tiredness (P<0.05). These marginal differences disappear once the analyses were adjusted

for multiple comparisons [16].

DISCUSION

Women with FM had less vitality, more fatigue and morning tiredness than men, but
contrarily they had a lower overall FM impact, as measured by FIQ total score, and
lower physical impairment. The contradictory results together with the fact that the
differences were marginally significant, makes us to conclude that our data do not

support gender differences in QoL and FM symptomatology.

Although in the last years more studies have been focus on analyzing FM features and
treatment in men [17-18], they are still scarce. Perhaps for this reason, to date, only a few
studies have described and compared FM symptoms and QoL between men and
women.

In agreement with the study of Buskila et al. [9] we have not found important differences
between sexes in QoL, as assessed by SF36, except for a lightly worse physical role and
vitality in the female patients group whereas they found a worse role-emotional in men.

To note is that other studies have found a worse QoL in men with FM [9-10].
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In our study, FM impact, as measured by FIQ-total score, was significantly higher for
male when compared to females FM patients, as reported by other studies [9-10], while
others have obtained values close to significant [8, 19].

Despite the general agreement regarding global severity of the disease, we have found a
notable controversy respecting the experienced fatigue by females and males with FM.
Our findings concur with Yunus et al. [6], whose observed higher levels of fatigue and
morning tiredness in the female FM group. However, other studies have observed higher
levels of fatigue in men [9] or have failed to find differences between sexes [8, 10].

One similar Spanish study [10] analyzed the differences in sociodemographic, clinical,
psychosocial and health care characteristics between men and women with FM and they
observed that sociodemographic characteristics were very similar in both men and
women. However, men with FM had a worse perception of their health, a higher
percentage of psychiatric history and current mental illness and more impact of the
disease. On the other hand, Langi et al. [11] observed no sex differences in pain
measures, but they found differences regarding psychological measures and coping
strategies. Women reported more psychological strains and used more adaptive coping
strategies on the scales "cognitive restructuring”, "perceived self-competence", "mental
diversion" and "counterbalancing activities" than men. The authors concluded that
women need more treatment for psychological aspects and men need assistance in pain
management.

Nevertheless, concerning pain perception, sex differences appears to be low or inexistent.
Except for the higher pain perception observed by Buskila et al. [9], most of the studies
developed in FM patients, including ours, have not found marked differences [6, 8]. In
fact, in the study of Danneker et al. [20] the authors examined sex differences in ratings

and effects of recalled and experimentally-induced muscle pain in two sub-studies. In
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study 1, participants completed a questionnaire about recalled muscle pain. In study 2,
participants described muscle pain from an exercise stimulus across 3 days by telephone.
The authors concluded that there is an absence of meaningful sex differences in muscle

pain ratings.

To note is the recent study of Hauser et al. [12], developed in a large sample of 885
women and 138 men. The authors observed that women reported a longer duration of
chronic widespread pain and time since FM diagnosis, and men had a higher tender
point count. However, there were no gender differences in age, family status, number of
pain sites, or somatic and depressive symptoms. They concluded that their data did not
support the thesis of Yunus [6-8], that gender differences in the clinical features of FM
are well established and thus the assumption of different pathogenetic appearances in the
2 genders cannot be substantiated by the divergent study results on gender differences in

FM.

Some limitations need to be mentioned. First, due to the extremely low prevalence of the
FM in men, the male sample size recruited for this study was small, with the consequent
low statistical power. These findings should be replicated in future studies with larger
sample sizes. Second, our participants were volunteers which could have affected to the
representativeness of the study sample. Third, individually tailored medication used for
FM symptomatology, which unfortunately was not registered, might have potentially

affected the study findings.

In conclusion, our data do not support meaningful differences in QoL and FM impact
between men and women with FM. Further research on male FM patients is needed to

confirm or contrast the present findings.
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Table 1: Physical characteristics of the study sample for men and women with

fibromyalgia.
Sex
Male FM
Variable patients iﬁg:;lfnli‘l;ls) P
(n=20) P -
Age (years) 48.0 (8.0) 49.8 (7.3) 0.34
Height (m) 173.1 (6.3) 158.3(6.2)  P<0.001
Weight (kg) 81.8 (8.9) 71.0(13.7)  P<0.001
BMI (kg/m?) 27.3(2.8) 28.2(5.2) 0.27
gz; percentage 27.4(6.5) 38.4(7.5)  P<0.001
Weight status (%)
UW/NW/OW/ 0/25/60/15 0/32/35/33 0.56
OB

Values expressed as mean (standard deviation); FM, fibromyalgia;
BMI, Body Mass Index; UW, underweight (BMI<18.5); NW,
normal weight (BMI: 18.5-23.99); OW, overweight (BMI: 25.0-
29.99); OB, obesity (BMI>30.0).
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Table 2. Health-related quality of life and fibromyalgia impact of the study sample.

Sex

Data presented as M (SD) * Male (Pl‘ll\;lz%a)ltients piﬁg:ll?nzl;g) P

SF36
Physical functioning 35.3(19.5) 35.6 (17.9) 0.88
Emotional Role 30.0 (44.5) 39.9 (44.7) 0.38
Physical role 1.25 (5.60) 6.6 (21.8) 0.26
Vitality 28.3(20.1) 18.4 (14.9) 0.02
Mental Health 43.8 (23.7) 48.4 (23.4) 0.45
Social functioning 29.9 (21.6) 40.1 (24.3) 0.08
Bodily pain 17.1 (12.3) 21.8 (16.5) 0.24
General Health 28.5(11.0) 32.0 (16.6) 0.34

Data presented as Md (25",

75™ percentiles) °

FIQ*

FIQ total score 74.9 (66.4-90.7) 67.4 (56.6-75.9) 0.01

Physical impairment 6.3 (4.8-7.0) 4.4 (3.5-6.5) 0.02
Work difficulty 8.7 (6.5-9.4) 9.0 (7.0-10.0) 0.11
Pain 8.0 (6.3-9.3) 8.0 (6.0-9.0) 0.71
Fatigue 8.9(7.3-9.4) 9.0 (8.0-10.0) 0.04
Morning tiredness 9.4 (8.2-9.5) 10.0 (8.5-10.0) 0.04
Stiffness 8.7 (7.6-9.4) 8.4 (7.0-10.0) 0.96
Anxiety 7.5 (7.0-9.0) 7.4 (5.1-10.0) 0.94
Depression 6.3 (4.8-7.0) 6.0 (3.5-8.5) 0.43

M, mean. SD, standard deviation. Md, median; FM, fibromyalgia; SF36, Short-Form-36
Health Survey; FIQ, fibromyalgia impact questionnaire; *Higher values mean more
severity. P values calculated by: * analysis of covariance after adjusting by age and body
mass index, " Mann-Whitney test.
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Handgrip Strength Test as a Complementary Tool in the
Assessment of Fibromyalgia Severity in Women

Virginia A. Aparicio, BSc, Francisco B. Ortega, PhD, Jose M. Heredia, PhD, Ana Carbonell-Baeza, PhD,
Michael Sjostrom, MD, PhD, Manuel Delgado-Fernandez, PhD

ABSTRACT. Aparicio VA, Ortega FB, Heredia JM, Car-
bonell-Baeza A, Sjostrom M, Delgado-Fernandez M. Handgrip
strength test as a complementary tool in the assessment of
fibromyalgia severity in women. Arch Phys Med Rehabil 2011;
92:83-8.

Objectives: To determine the ability of handgrip strength
test to discriminate between presence and absence of fibromy-
algia (FM) and FM severity in women.

Design: A case-control study.

Setting: Granada, south Spain.

Participants: Women with FM (mean age *= SD, n=81;
50.0%£7y) and healthy women (mean age * SD, n=44;
47.7x6y).

Interventions: Not applicable.

Main Outcome Measures: Handgrip strength was mea-
sured in both hands (average score was used in the analyses) by
a maximal isometric test using a hand dynamometer. Patients
were classed as having moderate FM if the score in the Fibro-
myalgia Impact Questionnaire (FIQ) was less than 70 and as
having severe FM if the FIQ was 70 or greater.

Results: Handgrip strength levels were lower in patients
with FM than healthy women (19.3 vs 27.9kg; P<<.001) and in
women with severe FM (FIQ=70) compared with those with
moderate FM (FIQ<70) (16.9 vs 20.2kg; P=.02). Receiver
operating characteristic curve analyses revealed that the hand-
grip strength threshold that best discriminated between the
presence and absence of FM was 23.1kg (area under the curve
[AUC]=.88; 95% confidence interval [CI], 0.82-0.94; P<
.001), whereas the handgrip strength threshold that best dis-
criminate between severe and moderate FM was 16.9kg
(AUC=.67; 95% CI, 0.53-0.80; P<<.05). Logistic regression
analysis showed that handgrip strength 23.1kg or less was
associated with 33.8 times higher odds (95% CI, 9.4-121.5) for
having FM after adjustment for age. In the FM group, handgrip
strength 16.9kg or less was associated with 5.3 times higher
odds (95% CI, 1.9-14.5) for having severe FM.

Conclusions: Handgrip strength is reduced in women with
FM as well as those with severe FM from their peers with
moderate FM. Identification of women who fail to meet the
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suggested standards can be a helpful and informative tool for
clinician.
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IBROMYALGIA IS A condition characterized by the con-

current existence of chronic, widespread musculoskeletal
pain and multiple sites of tenderness.' In addition to pain and
associated symptoms, activity limitations and functional im-
pairment are common in patients with FM.>> FM has an
enormous impact on the patients’ health-related quality of
life*” because it limits activities of daily life such as walking
and lifting and transporting objects.*¢

Because of the complex nature of the disease, the assessment
and monitoring of FM appears to be a dynamic process that still
requires the contribution of new tools that facilitate the physi-
cians’ daily work.” Alternative simple, practical, valid, and
reliable clinical tools can be helpful in the clinical examination
and evaluation of patients.

It has been reported that muscular strength is decreased in
people with FM compared with age-matched healthy peers.®'?
Little is known, however, about the muscular strength differ-
ences between patients with moderate and severe FM. In this
context, handgrip strength is a quick and easy-to-perform mus-
cular fitness test that provides useful information about overall
muscular strength and could potentially be used in a clinical
setting. Several studies have observed lower levels of handgrip
strength in patients with FM,'*'” which could be attributed to
the following: (1) the patients with moderate or severe pain are
likely to reduce their daily life physical activities and thus
display a reduced muscular strength,'® and (2) the fatigue and
pain, characteristic of the FM, might negatively affect handgrip
strength performance.'® Both causes might contribute to ex-
plaining the lower handgrip strength observed in patients with
FM. On the basis of the same principles, we hypothesized that
patients with severe FM would also have lower handgrip
strength than those with moderate FM. From a clinical point of
view, is interesting to examine the ability of the handgrip
strength test to monitor the evolution of FM and discriminate
between patients with moderate and severe FM.

List of Abbreviations

ANOVA analysis of variance

AUC area under the curve

BMI body mass index

Cl confidence interval

FIQ Fibromyalgia Impact Questionnaire

FM fibromyalgia

SF-36 Medical Outcomes Study 36-ltem Short-Form
Health Survey

ROC receiver operating characteristic
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The present study aimed to determine the ability of the
handgrip strength test to discriminate between the presence and
absence of FM and FM severity in women. We compared
handgrip strength in patients with FM than in healthy women,
as well as between women with moderate and severe FM. As
a contribution to the previous literature on the topic,"*!” we
used ROC curve analysis to determine the handgrip strength
threshold that best discriminated between the presence and
absence of FM and between severe and moderate FM in
women.

METHODS

Patients and Design

This case-control study included a sample of 81 women with
FM from a local association of patients with FM from Granada,
Spain, with a mean age = SD of 50.0%7.4 years. The inclusion
of only women in the present study had practlcal reasons. In
Spain,'® as well as in the rest of the world,' the percentage of
men among the patients with FM is extremely low, about 20
times lower than the percentage of women with FM (eg, the
prevalence of men and women with FM in Spain is 0.2% and
4.2%, respectively).'” Consequently, it is complicated to recruit
enough men with FM to run properly the analyses performed in
this study with women with FM.

Participants with FM were diagnosed as having FM by a
rheumatologlst following the American College of Rheumatol-
ogy criteria.' Inclusion criteria for the FM group included not
having other rheumatic diseases and/or severe somatic or psy-
chiatric disorders such as cancer, severe coronary disease, or
schizophrenia. In order to compare the handgrip strength levels
of patients with FM with their healthy peers, we recruited
(control group ) 44 healthy women of a similar age (mean age *=
SD, 47.7*+6.4y) and geographic location from some local as-
sociations of property owners and mothers of students from the
University of Granada. All patients were assessed by the same
researcher to reduce interexaminer error. All the participants
were informed about the study aims and methodology and
signed a written informed consent to participate. The study was
reviewed and approved by the Ethics Committee of the Hos-
pital Virgen de las Nieves Granada, Spain.

Material and Procedures

Handgrip strength. Handgrip strength was assessed using
a hand dynamometer with adjustable grip.* The subject
squeezes gradually and continuously for at least 2 seconds,
performing the test with the right and left hand in turn, using
the optimal grip-span. Optimal grip S(Pan was calculated using
the formula suggested by Ruiz et al®

y=x/5+1.5

in women, with “x” the hand size and *“y” the grip span. Each
patient made 2 attempts with each hand, with the arm fully
extended forming an angle of 30° with respect to the trunk and
the palm of hand perpendicular to the shoulder line. The
maximum score in kilograms for each hand was recorded, and
the mean score of left and right hand was used in the analyses.

Handgrip testing in patients with FM has been performed
using different dynamometers and methodologies.''!*-1%-%!
Our group carried out a series of studies in young and adult
people to examine the accuracy, reliability, and validity of
handgrip strength testing.>*>* Recently, we studied the crite-
rion validity of the Jamar DynEx,” and TKK dynamometers
using calibrated weights®* and found that the smallest system-
atic bias corresponded to the TKK dynamometer (dynamome-
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ter used in this study) compared with the Jamar and DynEx
dynamometers (0.49kg vs —1.92kg and —1.43kg, respec-
tively). Moreover, among the 3 dynamometers studied, the
TKK dynamometer was shown to have the most reliable results
when using repeated measures with known weights. Based on
these results, the TKK dynamometer was used in the current
study.

Anthropometrtcs measurements. Height (cm) was mea-
sured using a stadiometer? and weight (kg) with a scale.© BMI
was calculated as weight (kg) divided by height squared (m).

Fibromyalgia severity and quality of life assessment. Sev-
eral health-related questionnaires are often used as complemen-
tary information in the diagnosis and monitoring of FM. One of
the most used specific questionnaires in patients with FM is the
FIQ,>>*’ followed by the SF-36, a cg]uestlonnalre designed to
assess health-related quality of 11fe

We used the Spanish version® of the FIQ?’ to assess the
FM-related symptoms and mood. FIQ assesses the components
of health status that are believed to be most affected by FM. It
is composed of 10 subscales: physical impairment, overall well
being, work missed, and 7 items of a visual analog scale
marked in 1-cm increments on which the patient rates work
difficulty, pain, fatigue, morning tiredness, stiffness, anxiety,
and depression. The FIQ score ranges from O to 100, and a
higher value indicates a higher impact of the disorder.?® Fol-
lowing the suggested criteria, patients with FM were classed as
having moderate FM if their score in the FIQ was below 70 and
as havmg severe FM if the FIQ score was higher than or equal
to 70.%¢

The Spanish version of the SF-36 questionnaire?® was used
to assess health-related quality of life. This questionnaire is
composed of 36 items grouped into 8 scales that include both
physical and mental health: physical functioning, physical role,
bodily pain, vitality, social functioning, emotional role, mental
health, and general health. Each subscale score is standardized
and ranges from O to 100, where O indicates the worst possible
health status and 100 the best possible. The scores represent the
percentage of the total possible score achieved.?® The psycho-
metric properties of the SF-36 are well characterized, and it has
shown a high reliability and validity in a wide range of patient
populations, including rheumatologic conditions and FM.*°

Statistical Analysis

The distribution of the residuals was examined in base of
asymmetry and kurtosis for all the study variables. The SF-36
and FIQ variables clearly showed a nonnormal distribution that
did not improve (become normal) after several transformations
(eg, logarithmic and square root transformations) were per-
formed. Consequently, nonparametric statistical tests were
used for FIQ and SF-36 variables.

Comparisons between women with and without FM, and
between women with moderate and severe FM, for anthropo-
metric and handgrip strength variables were performed using
ANOVA. FIQ and SF-36 variables differences were analyzed
using the Mann-Whitney test. Spearman correlation coeffi-
cients were used to examine the relationships of handgrip
strength with SF-36 and FIQ variables.

The handgrip strength threshold that best discriminates be-
tween the presence and absence of FM, as well as between
moderate and severe FM, was determined using the ROC
curve. The ROC curve is a plot of all the sens1t1v1ty/spec1ﬁ01ty
pairs resulting from varying the decision threshold.' Sensitiv-
ity was considered to be the probability to correctly identify a
woman with FM (true-positive proportion). Specificity was
considered to be the probability of correctly identifying a
woman without FM (true-negative proportion). The false-pos-
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itive proportion is based on the percentage of women without
FM who were incorrectly identified as having FM. The perfect
test that correctly classifies all subjects has a true-positive rate
of 1 and false-positive rate of 0. Therefore, the optimal com-
bination of true-positive rate and false-positive rate is the point
closest to the perfect test (upper left corner of the graph). To
identify the best threshold, the distance between the perfect test
and each sensitivity and 1-specificity pair was calculated, and
the pair closest to 1 was chosen. The same procedures were
followed to study severe FM (vs moderate FM) and the pres-
ence of FM (vs absence of FM).

We also calculated the AUC and 95% Cls. The AUC rep-
resents the ability of the test to correctly classify subjects as
having versus not having FM or having moderate versus severe
FM. The values of AUC range between 1 (perfect test) and 0.5
(worthless test). Binary logistic regression was used to study
further the relationship between handgrip strength and pres-
ence/absence of FM, or disease severity.

ANOVA, Spearman correlations, Mann-Whitney test, and
logistic regression analyses were conducted using SPSS ver-
sion 16.0 for Windows,” and ROC analyses were performed
with the MedCalc statistical software.® The level of signifi-
cance was set at P less than .05 for all the analyses.

RESULTS

The characteristics of the patients with FM and healthy
women are presented in table 1. Handgrip strength was approx-
imately 30% lower in patients with FM compared with their
healthy peers (P<<.001). Health-related quality of life, assessed
using the SF-36 questionnaire, was significantly lower in pa-
tients than the healthy group (P<<.001). Thirty-five percent of
the patients with FM studied had severe FM (FIQ=70). Hand-
grip strength was lower (~25%) in women with severe FM
than in those with moderate FM (P=.02). Most of health-
related quality of life items were significantly impaired in
women with severe FM compared with those with moderate
FM (table 2).

Table 1: Body Composition, Handgrip Strength and Health-
Related Quality of Life (SF-36 Subscales) in Women With FM
(Patients) and in Healthy Women

Healthy
Patients Women
Outcomes (n=81) (n=44) P
Mean = SD*
Age (y) 50.0£7.4 47.7+6.4 .087
Height (m) 158.2+6.2 157.1+x4.9 .301
Weight (kg) 70.8+13.8 67.6£13.7 .234
BMI (kg/m?) 28.2+5.2 27.4+t54 448
Handgrip strength (kg)" 19.3+6.5 27.9+4.1 <.001
Median (25th-75th percentiles)*
SF-36
Physical functioning 34 (25-45) 90 (75-95) <.001

Emotional role 100 (0-100) 100 (67-100) <.001

Physical role 0 (0-0) 100 (75-100) <.001
Vitality 15 (5-30) 60 (53-75) <.001
Mental health 48 (28-68) 72 (60-84) <.001
Social functioning 34 (23-58) 90 (75-100) <.001
Bodily pain 23(10-33) 70 (58-100) <.001
General health 30 (20-45) 65 (50-75) <.001
Total score FIQ 67 (56-76) NA NA

Abbreviation: NA, not applicable.

*P values calculated by ANOVA.

TAverage of right-hand and left-hand scores.
*P values calculated by Mann-Whitney test.

Table 2: Handgrip Strength and Health-Related Quality of Life
(SF-36 Subscales) in Women With Moderate (FIQ<70) and Severe

(FIQ=70) FM
Moderate Severe FM
Outcomes FM (n=53) (n=28) P
Mean + SD*
Age (y) 50.1+8.1 49.8+6.1 .882
Height (m) 158.9+5.4 156.9+7.5 174
Weight (kg) 70.4+143 71.4%£128 .765
BMI (kg/m?) 27.8+5.4 29.0+4.8 .325
Handgrip strength (kg)" 20.5+6.2 16.9+6.5 .022

Median (25th-75th percentiles)*
SF-36

Physical functioning 40 (30-55) 25 (15-35) .000
Emotional role 67 (0-100) 0 (0-67) .044
Physical role 0 (0-0) 0 (0-0) 431
Vitality 20 (10-33) 10 (5-25)  .059
Mental health 56 (44-72) 28 (16-48) .000
Social functioning 45 (31-68) 25(10-43) .001
Bodily pain 23 (13-45) 10 (0-23) .001
General health 34 (22-50) 22.5(15-35) .002

*P values calculated by ANOVA.
TAverage of right-hand and left-hand scores.
*P values calculated by Mann-Whitney test.

Spearman correlations between handgrip strength and SF-36
or FIQ subscales are shown in table 3. Handgrip strength was
positively associated with FIQ subscales concerning pain
(P<.001), fatigue, morning tiredness, and job difficulty
(P<.05). Handgrip strength was positively associated with a
global score of FIQ (P<.05). Handgrip strength was also
positively associated with physical functioning and vitality
(P<<.05). In healthy women, handgrip strength was not signif-
icantly associated with any SF-36 subscale.

Table 3: Spearman Correlations Between Handgrip Strength and
SF-36 and FIQ Questionnaires Subscales

Patients Healthy Women
(n=81) (n=44)
Spearman Spearman
Variable Correlation P Correlation P
SF-36
Physical functioning 321 .004 .169 .278
Emotional role .162 179 .065 .676
Physical role —-.011 .923 .100 .525
Vitality .339 .002 176 .260
Mental health 167 139 114 .465
Social functioning .165 170 .086 .581
Bodily pain .206 .067 .286 .063
General health .166 .145 .270 .079
FlQ
Physical impairment -.119 .369 NA NA
Job difficulty -.317 .014 NA NA
Pain —.464 .000 NA NA
Fatigue -.270 .016 NA NA
Morning tiredness —.248 .026 NA NA
Stiffness —.191 .089 NA NA
Anxiety -.147 192 NA NA
Depression —.166 141 NA NA
Total score FIQ -.312 .050 NA NA

Abbreviation: NA, not applicable.
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Fig 1. ROC curve summarizing the potential of handgrip strength to identify presence/absence of FM (patients with FM vs healthy women)
(A) or severe/moderate FM (FIQ=70 vs <70) (B) in women. AUC (95% CI).

The ROC analysis showed that handgrip strength (average
left hand and right hand maximum scores) was able to discrim-
inate between the presence and absence of FM (AUC=.88;
95% CI, .82-.94; P<<.001) (fig 1A) and between severe and
moderate FM (AUC=.67; 95% CI, .53-.80; P=.016) (fig 1B).
The optimal pair of true-positive and false-positive rates that
discriminated between the presence and absence of FM was
23.1kg, whereas the threshold to discriminate between severe
and moderate FM was 16.9kg.

Handgrip strength values 23.1kg or less were associated with
an increased odds ratio (OR) for having FM (OR=33.8; 95%
CIL, 9.4-121.5). In the FM group, handgrip strength values
16.9kg or less were associated with an increased OR of having
severe FM (OR=5.3; 95% CI, 1.9-14.5) (table 4).

DISCUSSION

Handgrip strength is reduced in women with FM compared
with healthy age-matched women, as well as in patients with
severe FM compared with those with moderate FM. Moreover,
handgrip strength is inversely related with FM severity and
symptomatology in women. Our results also suggest that the
handgrip strength test is able to discriminate between the
presence and absence of FM and between moderate and severe
FM in women. The handgrip strength (average score of both
hands) discriminating thresholds for that purpose were 23kg for
the presence of FM (vs absence of FM) and 17kg for severe FM
(vs moderate FM). Although the present findings should be
replicated in future studies in different age, sex, and ethnic
groups, these results are promising and indicate that this test

could be used as a complementary tool in the assessment and
monitoring of FM.

We observed that patients with FM have lower muscular
strength and worse health-related quality of life, as measured
by the handgrip strength test and SF-36 questionnaire, respec-
tively, than healthy women. These findings concur with other
studies that reported lower levels of handgrip strength in pa-
tients with FM.'*'” Nordenskiold and Grimby'® assessed
handgrip strength in 14 Swedish patients with FM and 18
healthy women using the Grippit instrument.” They observed
that handgrip strength was reduced up to 40% in patients with
FM compared with the healthy women group. Sahin et al'*
studied 41 women from Turkey with FM and compared them
with 40 age-matched and BMI-matched healthy women. They
observed significantly lower level of handgrip strength (mea-
sured with the Jamar dynamometer) in the FM group. Meng-
shoel et al'® also obtained significantly lower handgrip strength
levels in 26 patients with FM compared with the control group.
Magquet et al'®> compared handgrip strength between 16 patients
with FM and 85 healthy women with a Colin dynamometer'
and observed 39% lower handgrip strength values. Collec-
tively, these findings indicate that handgrip strength is impaired
in women with FM. Both pain and fatigue are common char-
acteristics in patients with FM and may lead to avoidance of
certain activities that enhance lean mass tissue and muscular
strength. Nordenskiold and Grimby'® suggested that fatigue,
pain, and other factors of central origin could play a role in this
reduced handgrip strength in FM.

Table 4: Binary Logistic Regression Statistics Testing the Predictive Capacity of the Handgrip Strength’s Thresholds Derived From the
ROC Analysis for Presence/Absence of FM and FM Severity

Unadjusted Model Model Adjusted by Age

Cutoff Point (kg) Se (%) Sp (%) OR" 95% ClI OR" 95% ClI
Presence/ absence of FM =23.1 72.5 90.7 35.2 9.9-125.4 33.8 9.4-121.5
Severe FM* =16.9 63.0 75.5 5.2 1.9-14.2 5.3 1.9-14.5

Abbreviations: Se, sensitivity; Sp, specificity; OR, odds ratio.
*Severe FM was defined as FIQ=70.
"High handgrip strength was used as reference.
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Despite that most of investigations in which handgrip
strength has been measured reported lower levels of handgrip
strength in patients with FM than in healthy women,'*'" a
couple of studies performed in American women (n=29 and
n=12, FM and control groups, respectively)!' and in Finish
women (n=23 and n=11, FM and control groups, respectively)*'
did not find significant differences between groups. Of note,
most of the previous studies, with exceptions,2 had rather small
sample sizes, which highlights the contribution of the present
study to the current knowledge in this field. Other studies also
found differences in muscle strength between patients with FM
and healthy women using other muscular tests.>!"!>17:21-32

Our data indicate that women with severe FM have lower
handgrip strength and worse health-related quality of life than
women with moderate FM. Henriksen et al*> reported no
differences between muscular strength levels, as measured by
isokinetic knee extension and flexion, and FM symptomatology
in 840 patients with FM from Denmark. In contrast, Manner-
korpi et al® observed that higher levels of handgrip strength
were related to higher physical function and lower pain in 69
patients with FM from Sweden. Our data also suggest that
higher levels of handgrip strength are related to healthier levels
in SF-36 subscales, particularly physical functioning and vital-
ity, and with better levels in most of the FIQ subscales. In fact,
a recent intervention study showed that muscle strength gains
predicted better postural balance and physical and mental health,
as assessed by the SF-36 questionnaire, in patients with FM.*

One study has showed that fear of pain and activity in
patients with chronic pain is associated with poor physical
performance on behavioral tasks even when controlling for
physical pathology, especially in chronic low back pain.**
Consequently, fear of pain when performing the handgrip
strength test could be a potential confounder. However, Turk et
al** did not find significant differences in handgrip strength
scores attending to high or low fear of pain, which strengthens
the usefulness of handgrip strength testing in patients with FM.
Further research attending to other types of potential confound-
ers would be necessary in order to establish handgrip strength
as an objective tool. In this sense, future studies should analyze
the influence of coping styles, fear of movement, or catastroph-
izing when performing this type of physical fitness test in
patients with FM.

To our knowledge, the capacity of handgrip strength to
discriminate between the presence/absence of FM and to es-
tablish the severity of FM has not been previously explored.
The current statistical approach used, ROC analysis, has a
particular clinical interest.

Study Limitations

The present study has several limitations that need to be
mentioned. The study was conducted in women; much research
on muscular strength in men with FM is needed. Future studies
should provide age-specific handgrip strength cutoffs for dis-
criminating the presence/absence of FM and FM severity.
Further, the present study does not allow us to test how re-
sponsive the handgrip strength test is to physical and pharma-
cologic interventions. Future studies should examine the sen-
sibility of handgrip strength test to detect changes in
symptomatology after an intervention or pharmacologic treat-
ment. Additionally, it would be of interest to study handgrip
strength in other diseases related to pain such as arthritis
rheumatoid, lupus, chronic fatigue syndrome, etc.

CONCLUSIONS

In the present pilot study, developed in a relatively small
sample size, handgrip strength was reduced in women with FM

and was inversely related to FM severity and symptomatology.
The fact that the handgrip strength test was able to discriminate
between the presence and absence of FM and between moder-
ate and severe FM in women suggests that this test could be
used as a complementary tool in the monitoring of FM. Fur-
thermore, handgrip strength is relatively cheap, easy to per-
form, and not time—consuming, which makes its use in clinical
settings feasible.
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ABSTRACT

Objective. To examine the association
of muscular strength, as measured by
handgrip strength test (HGs), with the
presencelabsence of fibromyalgia (FM)
and FM severity in men.

Methods. A total of 20 men (age, (mean
agezstandard deviation) of 48.0+8.0
years) with FM and 60 healthy sub-
jects (age, 49.5+7.3 years) participat-
ed in the study. The HGs was measured
by a maximal isometric test using a
dynamometer with adjustable grip in
both hands, and the average score was
used in the analysis. All FM patients
completed the Spanish version of the
Fibromyalgia Impact Questionnaire
(FIQ). Patients were classified as hav-
ing moderate FM if the FIQ was <70
and as having severe FM if the FIQ
was =70.

Results. HGs was ~17% lower in FM
patients compared to healthy men
(p=0.005) and ~27% lower in men
with severe FM compared to those with
moderate FM (p=0.03). Age-adjusted
logistic regression models showed that
1 kilogram increment in HGs was asso-
ciated with an 8% reduced risk of hav-
ing FM (OR=0.92, 95% CI: 0.86-0.97,
p=0.002). In the FM group, 1 kilogram
increment in HGs was associated with
a 13% reduced risk for having severe
FM (OR=0.87, 95% CI: 0.76-0.99,
p=0.04). HGs was negatively associ-
ated with pain, fatigue, stiffness and
with the total score from the FIQ (all
p<0.05).

Conclusion. HGs is reduced in male
FM patients and is inversely related
to FM severity and symptomatology.
HGs testing could be used as a com-
plementary tool in the assessment and
monitoring of FM. Further research on
male FM patients is needed to confirm
or contrast these findings.

Introduction

Fibromyalgia (FM) is a disorder char-
acterised by the concurrent existence of
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chronic, widespread musculoskeletal
pain and multiple sites of tenderness
(1). FM symptomatology greatly dif-
fers among patients, but commonly in-
cludes pain, morning stiffness, fatigue,
insomnia-related symptoms, and con-
centration and memory difficulties (1-
3). FM has an enormous impact on the
quality of life of patients (4), and the
mental health of patients with FM has
been suggested to be worse than that
from other diseases characterised by
pain such as rheumatoid arthritis (5). In
Spain, the prevalence of FM is ~2.4%
(6) and is dramatically more com-
mon in women (~4.2%) than in men
(~0.2%) (6). However, there is a greater
proportion of men diagnosed with FM
on sick leave, compared to women with
the same diagnosis (7). Men also have
a worse perception of their health, a
higher percentage of psychiatric histo-
ry and current mental illness, and more
impact from the disease (7). Men with
FM report more severe symptoms than
women, decreased physical function,
and lower quality of life (7-8).
Muscular strength, as assessed by hand-
grip strength (HGs), is a predictor of
functional capacity, morbidity and mor-
tality (9-10). HGs is a quick and easy
muscular fitness test that provides use-
ful information about overall muscular
strength. Several studies have observed
lower muscular strength, as measured
by HGs, in female FM patients com-
pared with healthy women (11-12).
Mannerkopi et al. (13) suggested that
muscular fitness testing (specially the
HGs test) could be a complementary
tool to be used in clinical settings when
planning treatment for FM patients.
However, most of studies were con-
ducted in women (11-13), and little is
known about muscular fitness and FM
in the male population. Since muscular
fitness is a good marker of functional
capacity and health, to explore the as-
sociation between HGs and FM in men
is of clinical and social relevance.



The present study aimed to examine
the associations of muscular strength,
as measured by HGs, with the pres-
ence/absence of FM and FM severity
in men.

Methods

Study sample

The study comprised 20 men aged
(meanzxstandard deviation) 48.0+8.0
years (range: 37 to 63 years) who were
diagnosed with FM by a rheumatolo-
gist and met the American College of
Rheumatology criteria for FM (1). Ex-
clusion criteria included having other
rheumatic diseases and/or severe so-
matic or psychiatric disorders, such
as cancer, severe coronary disease, or
schizophrenia. A group of 60 healthy
aged-matched men (mean 49.5+7.3
years) also volunteered to participate
in the study. All participants signed a
written informed consent to participate
in the investigation. The study was
reviewed and approved by the Ethics
Committee of the “Hospital Virgen de
las Nieves” (Granada, Spain).

Material and procedures

Handgrip strength was assessed us-
ing a hand dynamometer with adjust-
able grip (TKK 5101 Grip D; Takey,
Tokio Japan). The participant squeezes
gradually and continuously for at least
two seconds, performing the test with
the right and left hand in turn, using the
optimal grip-span. Optimal grip span
was set at 5.5cm, according to Ruiz-
Ruiz et al.(14). Each patient performed
two attempts with each hand, with the
arm fully extended, forming an angle
of 30° with respect to the trunk. The
maximum score in kilograms for each
hand was recorded and the mean score
of left and right hand was used in the
analyses.

Anthropometric assessment

Weight (kg) and height (cm) were meas-
ured using standard procedures and
body mass index (BMI) was calculated
as weight (in kilograms) divided by
height (in meters) squared and catego-
rised using the international criteria: un-
derweight (<18.5kg/m?), normal weight
(18.5-24.99kg/m?), overweight (25.0—
29.99kg/m?) and obese (=30.0kg/m?).
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Table I. Physical characteristics of the study sample.

Presence/absence of FM

FM severity

Healthy men  FM patients P Moderate FM Severe FM P

(n=60) (n=20) (n=7) (n=13)
Age (years) 495 (7.3) 480 (8.0) 045 46.0 (8.7) 49.1 (7.8) 043
Height (m) 1736 (6.5) 173.1 (6.3)  0.69 1729 (44) 173.3 (7.0) 0.90
Weight (kg) 81.0 (13.6) 81.8 (89) 0.85 83.2 (4.5) 81.9 (10.7)  0.61
BMI (kg/m?) 26.8 (3.5) 273 (2.8)  0.60 279 (2.3) 269 (3.1) 0.50
Weight status (%)  0/30/58/12  0/25/60/15 0.87 0/31/54/15 0/15/71/14 0.69
UW/NW/OW/OB

Values are means (standard deviation), unless otherwise stated.
FM: fibromyalgia; BMI, Body Mass Index; UW, underweight (BMI<18.5kg/m?); NW, normal weight
(BMI: 18.5-24.99kg/m?); OW, overweight (BMI: 25.0-29.99 kg/m?); OB, obese (BMI>30.0kg/m?).

The Spanish versionof the Fibromyalgia
Impact Questionnaire (FIQ) was used to
assess FM-related symptoms and mood
(15). The FIQ assesses the components
of health status that are believed to be
most affected by FM. It is composed of
ten dimensions: physical impairment,
overall well being, work missed and
seven items using a visual analogue
scale in which the patient rates job dif-
ficulty, pain, fatigue, morning tired-
ness, stiffness, anxiety and depression.
The FIQ score ranges from O to 100
with a higher value indicating a greater
impact of the disorder. The FM patients
were classified as having moderate FM
if their score in the FIQ was below 70
and as having severe FM if the FIQ was
greater or equal to 70 (16).

Statistical analysis

The distribution of the data was exam-
ined for all study variables. The FIQ
variables showed a non-normal distri-
bution which could not be normalised
after several transformations (e.g. loga-
rithmical and squared root transforma-
tions). Anthropometric parameters and
HGs showed an acceptable normal dis-
tribution. Comparisons between men
with and without FM, and between
men with moderate and severe FM
were performed using t-tests or Chi-
squared tests, as appropriate. Binary
logistic regression was used to further
study the relationship between HGs
and presence/absence of FM, or FM
severity (moderate and severe), after
adjustment for age. Spearman correla-
tion coefficients were used to examine
the relationships of HGs with FIQ di-
mensions. All analyses were performed
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using the Statistical Package for Social
Sciences (SPSS, version 16.0 for Win-
dows; SPSS Inc., Chicago, IL), and the
level of significance was set at 0.05.

Results

Physical characteristics of the study
sample stratified by presence/absence
of FM and FM severity are presented
in Table I. No differences were ob-
served in age, weight, height, BMI or
weight status categories among the
study groups. HGs was ~17% lower in
FM patients than in their healthy peers
(32.9+10.4kg vs. 39.8+8.9kg, p=0.005)
and ~27% lower in men with severe
FM than in those with moderate FM
(29.2+8.7kg vs. 39.8+10.4kg, p=0.03)
(Fig. 1). Similar HGs levels were ob-
served in healthy men and patients with
moderate FM. In the FM group, the
mean total score of FIQ was 74.7(15.2)
and 65% of the patients had severe
FM (FIQ=70) (data not shown). The
findings did not change after further
adjusting for age and anthropometric
variables.

Spearman correlations between HGs
and FIQ dimensions are shown in Table
II. HGs was negatively associated with
the FIQ dimensions of pain (p=0.03),
fatigue (p=0.02), stiffness (p=0.05) and
the total score on the FIQ (p=0.01).
Binary logistic regression analyses
(data not shown), indicated that 1 kilo-
gram increment in HGs was associ-
ated with an 8% reduced risk of hav-
ing FM (OR=0.92, 95% CI: 0.86-0.97,
p=0.002). In the FM group, 1 kilogram
increment in HGs was associated with a
13% reduced risk for having severe FM
(OR=0.87,95% CI: 0.76-0.99, p=0.04).
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Fig. 1. Handgrip strength (mean value of both hands in kilograms) in men with or without fibromyalgia
(FM), and in men with moderate (Fibromyalgia Impact Questionnaire, FIQ<70) or severe (FIQ=70) FM.

Table II. Spearman correlations (rho) of handgrip strength with Fibromyalgia Impact Ques-
tionnaire (FIQ) dimensions and FIQ total score in male fibromyalgia patients (n=20).

Handgrip strength

rho P
Physical impairment -0.31 0.19
Job difficulty -0.44 0.08
Pain -0.48 0.03
Fatigue -0.51 0.02
Morning tiredness -0.28 0.24
Stiffness -0.45 0.05
Anxiety -0.40 0.09
Depression -0.40 0.09
Total score FIQ -0.55 0.01

Discussion

The present study shows that HGs is re-
duced in male FM patients compared to
healthy men and in patients with severe
FM compared to those with moderate
FM. Of note is that the level of HGs in
healthy men and patients with moder-
ate FM were similar, so the lower HGs
levels observed in the FM patients
compared to the healthy group was due
to the very low level of HGs in severe
FM patients. Furthermore, HGs in male
FM patients was inversely related to
FM symptomatology, particularly pain,
stiffness, fatigue and total FM impact
score. The risk of having FM was re-
duced by 8% with every kilogram in-
crement in HGs. Likewise, the risk of
severe FM, compared with moderate
FM, was reduced by 13% with every
kilogram increment in HGs. To the
best of our knowledge, the relationship
of HGs with presence/absence of FM
and FM severity in men has not been

previously explored. Although these
findings should be replicated in future
studies with larger sample sizes and in
different age groups and ethnicities,
the present findings are promising and
support the usefulness of HGs testing
as complementary information in the
diagnosis of FM and degree of severity
of the disorder in men.

Since we did not find any studies exam-
ining muscular fitness in men with FM,
we can only compare our results with
those from other studies conducted in
female FM patients. Our findings con-
cur with other studies that reported low-
er levels of HGs in female FM patients
(11-12) compared to healthy women.
Nordenskioldl and Grimby (11) as-
sessed HGs in 14 Swedish FM patients
and 18 healthy women using the “Grip-
pit instrument”. They observed that
HGs was 40% lower in FM patients
compared to healthy women. Sahin et
al. (12) studied 41 Turkish women with
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FM and compared them with 40 age-
and BMI-matched healthy females,
and observed significantly lower val-
ues of HGs (measured with Jamar dy-
namometer) in the FM group. Most of
the investigations reported lower levels
of HGs in female FM patients than in
healthy women (11-12), and only one
study failed to find significant differ-
ences between groups (17).

A major finding of the present study is
that men with severe FM have lower
HGs than men with moderate FM. Hen-
riksen et al. (18) reported no associa-
tions between muscular strength levels,
as measured by isokinetic knee exten-
sion and flexion, and FM symptoma-
tology in 840 female FM patients from
Denmark. In contrast, Mannerkorpi et
al. (13) observed that higher levels of
HGs were related to higher physical
functioning and lower pain in 69 fe-
male FM patients from Sweden. Our
data also suggest that high levels of
HGs in male FM patients are related to
more favourable levels of pain, fatigue,
morning stiffness and total FM impact
score.

The cut-off point from FIQ (i.e. =70)
has been suggested in the field of FM
to differentiate between moderately
and severely afflicted FM patients (16).
However, such cut-off point should be
validated using different methods to
assess the severity of FM. The present
study, performed in a relatively small
sample of men with FM, should stimu-
late further research on this topic, par-
ticularly in male FM patients.

Conclusion

The fact that HGs is reduced in male
FM patients and is inversely related
with FM severity, suggests that HGs
testing could be used as a complemen-
tary tool in the assessment and moni-
toring of FM. HGs assessment is rela-
tively cheap, easy to perform and low-
time consuming which makes its use
in the clinical setting feasible. Further
research on male FM patients is need-
ed to confirm or contrast the present
findings.
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ABSTRACT

We aimed to determine the ability of a set of physical fitness tests to discriminate
between presence/absence of FM and moderate/severe FM. The sample comprised 94
female FM patients (5218 years) and 66 healthy women (5416 years). We assessed
physical fitness by means of the 30-s chair stand, handgrip strength, chair sit&reach, back
scratch, blind flamingo, 8-feet up&go and 6-min walking tests. Patients were classified
as having moderate FM if the score in the Fibromyalgia Impact Questionnaire (FIQ) was
<70 and as having severe FM if the FIQ was >70. FM patients and patients with severe
FM performed worse in most of the fitness tests studied (P<0.001). Except the back
scratch test, all the tests were able to discriminate between presence and absence of FM
(area under the curve (AUC)=0.66 to 0.92; P<(0.001), and 4 tests also discriminated FM
severity (AUC=0.62 to 0.66; P<0.05). The 30-s chair stand test showed the highest ability
to discriminate FM presence and severity (AUC=0.92, P<0.001; and AUC=0.66,
P=0.008, respectively), being the corresponding discriminating cut-offs 9 and 6
repetitions, respectively. Physical fitness in general, and particularly the 30-s chair stand
test, is able to discriminate between women with FM from those without FM, as well as
between those with moderate FM from their peers with severe FM.

Key-words: fibromyalgia severity; physical fitness; FIQ; women.
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INTRODUCTION

Fibromyalgia (FM) is considered a disorder of pain regulation (Sarzi-Puttini et al. 2008),
indicated by an increased sensitivity to painful stimuli (hyperalgesia) and lowered pain
threshold (allodynia)(Mork et al. 2010). Additional to the pain, FM patients’ symptoms
typically include fatigue, stiffness, non restorative sleep patterns or memory and
cognitive difficulties (Bennett et al. 2007; Wilson et al. 2009; Wolfe et al. 1990). Other
common symptoms include low back pain, recurrent headaches, arthritis, muscle-spasm,
and balance problems (Bennett, Jones 2007). The prevalence of comorbidities among
patients diagnosed with FM is very high (Wolfe et al. 2010), which increases patients’
needs for appropriate medical management and results in higher healthcare resource
utilization compared with patients without FM (Lachaine et al. 2010). In Spain, the
prevalence of FM is ~2.4% (Mas et al. 2008) and is more common in women (~4.2%)
than in men (~0.2%) (Mas, Carmona 2008).

Fibromyalgia has an enormous impact on the patients’ health-related quality of life
(Gormsen et al. 2009; Verbunt et al. 2008), since it limits activities of daily life as
walking, raising and transporting objects (Gormsen, Rosenberg 2009; Henriksson et al.
1992; Verbunt, Pernot 2008). Patients with moderate or severe pain are likely to reduce
their physical activity and thus display a deconditioned fitness status (Safiudo B. 2008).
Physical fitness is decreased in people with FM compared to age-matched healthy peers
(Heredia Jimenez et al. 2009; Jones et al. 2009; Panton et al. 2006; Valim et al. 2002;
Valkeinen et al. 2008), and is similar to healthy older adults (Jones et al. 2008; Panton,
Kingsley 2006).

Bush et al. (2007) highlighted the importance of a better characterization of FM patients’
physical fitness/functional capacity levels. Mannerkopi et al. (2006) suggested that

fitness testing (particularly handgrip strength and 6-min walking test) could be a
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complement to current tools used in the clinical examination when planning treatment
for patients with FM. In fact, in a previous pilot study, our group has analyzed the ability
of handgrip strength test to discriminate between presence and absence of fibromyalgia
FM and FM severity in women and we have concluded that handgrip strength test may
be a helpful and informative tool for clinicians (Aparicio et al. 2011).

Due to the complex nature of the syndrome, the diagnosis of FM appears to be a
dynamic process that still requires the contribution of new tools that facilitate the
physicians final decision (Wolfe et al. 2010). In fact, after the apparent difficulty of the
analysis of tender points by some physicians, the American College of Rheumatology
has recently presented and alternative preliminary diagnostic criteria mainly based on
symptom severity (Wolfe, Clauw 2010). Alternative simple, practical, valid and reliable
clinical tools can be helpful in the clinical examination and evaluation of patients. From
a clinical point of view, is interesting to examine the ability of the fitness tests to
discriminate between persons with and without FM and the relative severity of the
disorder. Many physical fitness tests are currently available, but is unknown, to our
knowledge, whether there is a test that discriminates better than others between presence
and the severity of FM.

The present study aimed to determine the ability of a set of physical fitness tests to
discriminate between presence/absence of FM and between moderate/severe FM in

women by using receiver operating characteristic (ROC) curve analysis.

MATERIAL AND METHODS

Study sample and design
The study sample comprised 94 women aged 52.0£8 years old, diagnosed as having FM

by a rheumatologist following the American College of Rheumatology criteria (Wolfe,
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Smythe 1990) and a group of 66 healthy women of similar age (53.8+6 years old) and
region, who participated in the study as control group. Both groups were informed about
the study aims and methodology and signed a written informed consent to participate.
Inclusion criteria were not to have other rheumatic diseases and/or severe somatic or
psychiatric disorders, such as cancer, severe coronary disease, or schizophrenia. In the
FM patients group, all the tests were carried out on two separate days, with at least 48
hours between each session. This was done in order to prevent fatigue and flare-ups
(acute exacerbation of symptoms). Due to the fact that the order of testing could have an
influence on performance in subsequent tests such as increased flexibility in the back
scratch test if preceded by others which raise body temperature, or alternatively fatigue
effects, tests were performed in a standardized order for all the patients. The assessment
of the tender-points count, 30-s blind flamingo and 30-s chair stand tests, in that order,
were completed on the first visit. Anthropometry, chair sit&reach, back scratch, 8-feet
up&go, handgrip strength and 6-min walking tests, in that order, were assessed on the
second day. Since isometric contractions may reduce pressure pain threshold (Staud et
al. 2005), handgrip strength test was assessed on the second day.

The healthy women group performed all the tests in the same day. In order to achieve
the same statistical power in every test, we included only those subjects who had valid
data in all physical fitness tests. All patients were assessed by the same research group in
order to reduce inter-examiner error. The study was reviewed and approved by the

Ethics Committee of the "Hospital Virgen de las Nieves" (Granada, Spain).

Material and procedures

Tenderness

We assessed 18 tender points according to the American College of Rheumatology
criteria (Wolfe, Smythe 1990) for classification of FM using a standard pressure
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algometer (FPK 20; Effegi, Alfonsine, Italy). Total tender point count was recorded for
each patient. An algometer score was calculated as the sum of the minimum pain-pressure
values obtained for each tender point.

Anthropometrics measurements

Height (cm) was measured using a stadiometer (Seca 22, Hamburg, Germany) and
weight (kg) with a scale (InBody 720, Biospace, Seoul, Korea). Body mass index (BMI)

was calculated as weight (in kilograms) divided by height squared (in meters).

Physical fitness testing

The Functional Senior Fitness Test battery was used because it is relatively easy to
administer and score, requires minimal equipment and space and is safe (Rikli & Jones
1999). It has shown no ceiling and floor effects, which is a relevant aspect for this study
due to the heterogeneity of FM patients (Wilson, Robinson 2009). Therefore, the tests
used are feasible to be performed in clinical and community settings (Carbonell-Baeza et
al. 2010). Additionally, we also measured the handgrip strength and blind flamingo test,
which are also commonly used in FM patients (Carbonell-Baeza, Aparicio 2010; Tomas-
Carus et al. 2007). Muscular strength, as assessed with handgrip strength is a predictor of
functional capacity, morbidity and mortality (Bohannon 2008; Metter et al. 2002).
Moreover, handgrip strength is a quick and easy to perform muscular fitness test that
provides useful information about overall muscular strength. On the other hand, the
blind flamingo test in 30 seconds is the most commonly used, easily replicable and cheap
balance test employed in FM patients.

The main physical fitness components studied were:

Lower-body muscular strength. The “30-s chair stand test” involves counting the number of

times within 30 seconds that an individual can rise to a full stand from a seated position
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with back straight and feet flat on the floor, without pushing off with the arms. The arms
were crossed at the chest level. The patients were asked to perform at natural pace as it
has been described by Agarwal & Kiely (2006) and they carried out 1 trial after
familiarization.

Upper-body muscular strength: Handgrip strength was assessed using a hand dynamometer
with adjustable grip (TKK 5101 Grip D; Takey, Tokio Japan). Optimal grip span was
calculated using the formula suggested by Ruiz-Ruiz et al. (2002): y = x/5 +1.5 in
women; being “x” the hand size, and “y” the grip length. Each patient, standing,
performed two attempts with each hand, with the arm fully extended, forming an angle
of 30° with respect to the trunk. The maximum score in kilograms for each hand was
recorded and the mean score of left and right hand was used in the analyses.

Lower-body flexibility. In the “chair sit&reach test”, the patient seated with one leg
extended, slowly bends forward sliding the hands down the extended leg in an attempt to
touch (or pass) the toes. The number of centimeters short of reaching the toe (minus
score) or reaching beyond it (plus score) was recorded (Rikli & Jones 1999). Two trials
with each leg were performed, after a familiarization trial, and the best value of each leg
was registered, the average of both legs was used in the analysis.

Upper-body flexibility. The “back scratch test”, a measure of overall shoulder range of
motion, involves measuring the distance between (or overlap of) the middle fingers
behind the back with a ruler (Rikli & Jones 1999). This test was assessed twice, after a
familiarization trial, alternately with both hands, and the best value was registered. The
average of both hands was used in the analysis.

Static balance. 1t was assessed with the “blind flamingo test”, in which the patient
(barefoot) stood on one leg while the other leg was flexed at knee level and held at the

ankle by the hand of the same side of the body with eyes closed (Rodriguez et al. 1998).
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The number of trials needed to complete 30 seconds of the static position is recorded,
and the chronometer is stopped whenever the patient did not comply with the protocol
conditions. One trial was performed for each leg and the average of both values was
selected for the analysis.

Motor agility/ dynamic balance. The “8-feet up&go test” involves standing up from a chair,
walking 8-feet (2.44 meters) to and around a cone, and returning to the chair in the
shortest possible time (Rikli & Jones 1999). The best time of two trials in seconds was
recorded and used in the analysis.

Aerobic endurance/ cardiorespiratory fitness. The “6-min walking test” involves determining
the maximum distance (meters) that can be walked in 6 minutes along a 45.7 meters
rectangular course (Pankoff et al. 2000; Rikli & Jones 1999).

All fitness tests developed in the present study have been validated elsewhere (Agarwal
& Kiely 2006; Espana-Romero et al. 2010; Pankoff, Overend 2000; Rikli & Jones 1999;
Rodriguez, Gusi 1998; Ruiz-Ruiz et al. 2002).

Fibromyalgia Impact

Several health-related questionnaires are often used as complementary information in the
diagnosis and monitoring of FM. We used the Spanish version (Rivera & Gonzalez
2004) of the Fibromyalgia Impact Questionnaire (F1Q) (Burckhardt et al. 1991) to assess the
FM-related symptoms. FIQ assesses the components of health status that are believed to
be most affected by FM. It is composed of ten dimensions: physical impairment, overall
well being, work missed and a seven items of a visual analogy scale (VAS) marked in 1-
cm increments on which the patient rates the job difficulty, pain, fatigue, morning
tiredness, stiffness, anxiety and depression. The FIQ total score ranges from 0 to 100 and

a higher value indicates a higher impact of the disorder (Bennett 2005). Patients were
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classed as having moderate FM if the score in the FIQ score was <70 and as having
severe FM if the FIQ score was >70, as previously suggested (Bennett 2005).

Statistical analysis

All analyses were performed using the Statistical Package for Social Sciences (SPSS,
version 16.0 for Windows; SPSS Inc., Chicago, IL), and the level of significance was set
at 0.05.

The distribution of the residuals was examined in all the study variables. The FIQ
variables showed a non-Normal distribution, which did not improve (became Normal)
after several transformations (e.g. logarithmical and squared root transformations were
performed). Anthropometric and fitness parameters showed an acceptable Normal
distribution. Comparisons between women with FM and the healthy group, and between
women with moderate and severe FM, were performed using one-way analysis of
variance. The relationships between all fitness tests and FIQ, algometer score and
number of tender points were analyzed by Spearman correlations.

The fitness test thresholds that best discriminated between presence and absence of FM,
as well as between moderate and severe FM, were determined using receiver operating
characteristic (ROC) curve analysis. ROC curve is a plot of all the sensitivity/specificity
pairs resulting from varying the decision threshold (Zweig & Campbell 1993). Sensitivity
was considered as the probability to correctly identify a woman with FM (true-positive
proportion). Specificity was considered to be the probability of correctly identifying a
woman without FM (true-negative proportion). The same applies to severe FM (vs.
moderate FM). The perfect test that correctly classifies all women has a true-positive rate
of 1 and false-positive rate (1-specifity) of 0. Therefore, the optimal combination of true-
positive rate and false-positive rate is the point closest to the perfect test (upper left corner

of the graph). To identify the best threshold, the distance between the perfect test and
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each sensitivity and 1-specificity pair was calculated, and, then, the pair closest to 1 was
chosen.

We also calculated the area under the curve (AUC) and 95% confidence intervals (CI).
The AUC represents the ability of the specific fitness test to correctly classify subjects as
having vs. not having FM or having moderate vs. severe FM. The values of AUC range
between 1 (perfect test) to 0.5 (non-information test). Binary logistic regression was used
to further study the relationship between fitness testing and presence/absence of FM, or

disease severity, after adjustment for age and BMI.

RESULTS

The characteristics of the participants are presented in Table 1. FM patients performed
worse in all the fitness tests compared to their healthy peers (P<0.001), except for the
back scratch test (P=0.177). Forty-six percent of the FM patients studied had severe FM
(FIQ>70). Patients with severe FM performed worse in most of the fitness tests
compared to moderate FM group, but these differences were only significant for the 30-s
chair stand, handgrip strength, 30-s chair stand sit&reach and back scratch tests (all
P<0.05).

Spearman correlations between fitness tests and FIQ total score, VAS dimensions and
physical impairment are shown in Table 2. Most of fitness tests were correlated with
total score of FIQ, and with FIQ-pain, job difficulty and depression dimensions. Among
the fitness tests studied, the 30-s chair stand and the back scratch tests were those that
obtained a larger number of correlations with better scores of FIQ, both total and
dimensions. The 30-s chair stand test, followed by the 6-min walking test, were the only
tests that correlated with the total number of tender points (P<0.01). The 30-s chair stand

test additionally correlated with algometer score (P<0.01).
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Table 3 shows, ordered by level of significance, the capacity of each fitness test to
discriminate between presence and absence of FM and between severe and moderate
FM. The ROC analysis showed that all the tests studied, except for the back scratch test,
were able to discriminate between presence and absence of FM (AUC ranged from 0.66
to 0.92; P<0.001) (Figure 1, Panel A). Furthermore, the 30-s chair stand, chair
sit&reach, handgrip strength and back scratch tests were able to discriminate between
severe and moderate FM (AUC ranged from 0.62 to 0.66; P<0.05) (Figure 1, Panel B).
Among the fitness tests studied, the 30-s chair stand test showed the greatest potential to
discriminate both FM presence and severity, followed by the handgrip strength and chair

sit&reach test (Figure 1).

Regarding the Panton et al. (2006) study, lower extremity strength differences between
FM and age matched controls were exacerbated when force production was adjusted for
weight/height. On this basis we additionally analyzed ROC curves for presence/absence
and moderate/severe FM for handgrip strength/kg to examine if sensitivity/specificity
was improved over handgrip strength (data not shown). Differences in handgrip
strength/kg between healthy women and FM patients was P<0.001. Areas under the
curve were 0.865; P<0.001 and AUC=0.647; P=0.001 for presence/absence of FM and
moderate/severe FM, respectively.

Table 4 shows the cut-off points, odds ratios (OR) and 95% of Confidence Interval (CI)
between tests to identifying FM presence and severity. The optimal cut-off to
discriminate between presence vs. absence of FM for the 30-s chair stand test was 9.0
repetitions, whereas the corresponding threshold to discriminate between severe vs.
moderate FM was 6 repetitions. A 30-s chair stand test score <9 repetitions was

associated with an increased odds ratio (OR) of having FM (OR=53.5; 95% CI: 12.2-
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233.9). In the FM group, a 30-s chair stand test score <6.0 repetitions was associated
with an increased odd of having severe FM (OR= 3.0; 95% CI: 1.1-13.3). Due to the fact
that BMI differed between the FM and the control group, we additionally controlled for
BMI in the models. The associations were similar and in some cases slightly stronger

(Table 4).

DISCUSSION

The findings of the present study shows that physical fitness is reduced in women with
FM compared to healthy age- and region-matched women, as well as in patients with
severe FM compared to those with moderate FM. We observed that most of the physical
fitness tests are inversely related with FM symptomatology in women, especially with
pain. Our results also suggest that the 30-s chair stand, 8-feet up&go, handgrip strength,
chair sit&reach, 30-s blind flamingo and 6-min walking tests were able to discriminate
between presence and absence of FM; and that the 30-s chair stand, chair sit&reach,
handgrip strength and back scratch tests were able to discriminate between moderate and
severe FM in women. Among the fitness tests studied, the 30-s chair stand test showed
the highest ability to discriminate between presence vs. absence of FM and FM severity.
A 30-s chair stand test score <9 repetitions was associated with 53 times more risk of
having FM. In the FM group, 30-s chair stand test scores <6 repetitions were associated
with 3 times more risk of having severe FM. To the best of our knowledge, the ability of
fitness tests to discriminate between presence/absence of FM and the severity of FM has
not been previously explored. The high AUC values observed in this study show more
discriminatory ability of these tests for identifying presence of FM than for identifying

severe FM. Although the sample size is larger than in previous studies in this field, it is
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still relatively small and thus, interpretation of the present results should be taken
cautiously.

We observed that FM patients performed worse than healthy women in all the physical
fitness tests, except in upper body flexibility measured by the back scratch test.
Mannerkorpi et al. (1994) compared measures of functional capacity between FM
patients and healthy adults and the FM group had significantly lower physical
functioning scores on all variables. The levels of handgrip strength in FM patients
observed in the present study are clearly lower than the healthy women and than those
normative values from healthy female age-matched population (Budziareck et al. 2008;
Schlussel et al. 2008). These findings concur with other studies that reported lower levels
of handgrip strength in male and female FM patients (Aparicio et al. 2010; Aparicio,
Ortega 2011; Dombernowsky et al. 2008; Nordenskiold & Grimby 1993; Sahin et al.
2004). Staud et al. (2005) did not find differences in handgrip between FM patients and
healthy women whereas Valkeinen et al. (2008) found lower isometric strength in lower
limbs but not in trunk and upper limbs in postmenopausal FM patients versus healthy
women.

Panton et al. (2006) showed that lower-body strength and functionality were similar in
women with FM and older healthy women, which suggest that FM potentially enhance
the risk for premature age-associated disability. Comparing data from this survey with
the functional capacity levels of community-residing older women aged 60-94 years
(n=5,048) (Rikli & Jones 1999), our median values (percentile 50) on the majority of the
fitness tests are approximately in the 50™ percentile in women aged 85-89 years. This
suggests that FM patients have an aged functional capacity. Those data are worrying and

support the findings of Panton et al. (2006) with regard to the high risk of disability in
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women with FM. Furthermore, Jones et al. (2008) reported that women with FM have
difficulties on doing tasks that require physically independence.

Our data indicate that women with severe FM have lower physical fitness than women
with moderate FM. In the present study, we have found a positive relationship between
better fitness tests scores and lower global score of FIQ, and pain and depression
dimensions. Furthermore, the 30-s chair stand test was additionally correlated with
tender points and algometer score. Henriksen et al. (2009) reported no differences
between muscular strength levels, as measured by isokinetic knee extension and flexion,
and FM symptomatology in 840 FM patients from Denmark. They also analyzed the
association between lower extremity strength and tender point count and did not find
significant correlations. In contrast, Mannerkorpi et al. (2006) observed that better fitness
tests scores were related to higher physical functioning and lower pain in 69 FM patients
from Sweden. Other studies (Ayan et al. 2007; Mannerkorpi, Svantesson 2006; Valim,
Oliveira 2002) analyzed the relationship between physical performance and pain,
measured with FIQ. They found no correlation between anaerobic threshold (Valim,
Oliveira 2002) and FIQ, whereas 6-min walking, chair rising and handgrip strength tests
showed a fair relationship with the physical functioning subscale from General Health
Short Form Questionnaire (SF-36) (Ayan, Martin 2007; Mannerkorpi, Svantesson 2006)
and a moderate relationship with pain dimension from the FIQ (Mannerkorpi,
Svantesson 2006). There is a need of future studies to confirm the associations between
functional capacity and pain and FM symptoms. In fact, an intervention study showed
that muscle strength gains predicted better postural balance and physical and mental
health, as assessed by SF-36, in FM patients (Tomas-Carus et al. 2009).

It should be mentioned that relationship observed between fitness testing and fatigue (as

measured by FIQ) was unexpectedly low, which does not concur with other authors that
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suggested that the low fitness performance characteristic in FM women might be due to
pain as well as fatigue (Nordenskiold & Grimby 1993).

Lower-limbs muscular strength, as measured by the 30-s chair stand test has shown to be
a useful tool in the present study. This test has shown excellent test-retest reliability and
demonstrated construct validity in patients with idiopathic inflammatory myositis, as
reported by Agarwal & Kiely (2006). Furthermore, because of its responsiveness to
changes in disease activity, authors suggest the use of this test in clinical practice, which
offers physiological and practical advantages over existing tests of muscle function.
Limitations and strengths

Limitations: First, our participants were volunteers and may have been in a better
physical condition than average FM patients. Second, individually tailored medication
used for FM symptoms may have had some limiting effects on physical performance,
e.g. certain cardiovascular drugs are associated with reduced grip strength in older
people (Ashfield et al. 2010)). Third, the present study was carried out only in women,
and, future studies should replicated this study in men with FM. Fourth, physical
activity levels of the patients were not registered. Fifth, the present study does not allow
us to test how responsive one test is to physical and pharmacological interventions.
Future studies should examine the sensibility of these tests to detect changes in
symptomatology after an intervention or pharmacological treatment. Furthermore, it
would be of interest to replicate the same study design in other diseases related to pain
such as arthritis rheumatoid, lupus, chronic fatigue syndrome, etc. Finally, the difference
between the FM patients and healthy controls in terms of the time at which tests were
performed (two sessions versus single session) might be acting as a possible confounder

variable.
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Strengths: Compared to most of previous literature (Ayan, Martin 2007; Mannerkorpi,
Burckhardt 1994; Mannerkorpi, Svantesson 2006; Valim, Oliveira 2002; Valkeinen,
Hakkinen 2008), the present study involves a relatively large sample (nearly a hundred
FM patients). Moreover, this is one of the few studies examining a large range of
functional capacity parameters in FM patients in a single report, which allows us to
make comparisons between tests and to identify which test/capacity might be more
useful from a clinical point of view. Finally, the current statistical approach used, 1.e.
ROC analysis, has a particular clinical interest, since provide cut-off values that the
physicians can use for a better interpretation of the evaluations.

Clinical Implications

The inclusion of physical fitness assessment to the armamentarium currently used to the
diagnosis and monitoring of FM is clinically relevant. Particularly, the lower-limbs
muscular strength, as measured by the 30-s chair stand test could be used as a
complementary tool in the assessment and monitoring of FM in women, since has
shown a large capacity to discriminate between the presence/absence of FM, as well as
between moderate/severe FM.

From a clinical point of view, for instance, the probability of having FM if the patient
performs more than 9 repetitions would be low and thus, it would be of help in the final
diagnosis decision. Furthermore, usually is necessary to test different pharmacology until
to find the most appropriated for each patient. Improves in this test might mean a better
response to this pharmacology.

This fitness test has a great potential in a clinical setting for several reasons: First, a chair
and a stopwatch is all the equipment need to perform this test, so it is extremely cheap.
Second, the time needed to perform the test is 30 seconds, which is a fundamental issue

for clinicians who are usually under time constrains. Third, other tests, such as the 6-min
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walking test, require larger spaces, while the 30-s chair stand test can be performed in
any room without any special requirement. Forth, the procedures for this test are simple
and do not require any particular training.

PERSPECTIVES

Physical fitness is reduced in female FM patients and is inversely related with FM
severity and symptomatology. We observed that physical fitness in general, and
particularly lower-limbs muscular strength, as measured by the 30-s chair stand test,
discriminate women with FM from those without FM, as well as those with moderate
FM from their peers with severe FM. Identification of women who fail to meet the
suggested standards can be a helpful and informative tool for clinician. The 30-s chair
stand test provides useful information and is relatively cheap, easy to perform, and low-

time consuming which makes its use in clinical settings feasible.
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Table 1: Characteristics of the study sample by presence/absence of fibromyalgia (FM) and FM

severity, after adjustment by age.

Presence/absence of FM

FM severity”

Healthy FM Moderate Severe

women patients P FM FM P

(n=66) (n=94) (n=49) (n=45)
Age (years) 53.8(5.8) 52.0(7.5) 0.107  52.9(1.1) 51.0(12) 0.239
Years since clinical diagnosis:
=5 (%) - 48.8 - 49.2 50.8 0.584
Height (m) 155.5(0.6) 156.9(0.5) 0.081  157.5(0.7) 156.8(0.7) 0.482
Weight (kg) 70.5(1.6)  69.6(1.3)  0.668  68.4(2.0) 70.7(2.1)  0.428
Body Mass Index (kg/m?) 30.2(0.7) 28.2(0.6) 0.028  27.3(0.8)  28.8(0.8)  0.175
30-s chair stand test (rep.) 13.7(0.4)  7.4(0.3)  <0.001  8.2(0.4) 6.6(0.4)  0.004
Handgrip strength test (kg) 25.3(0.8) 17.5(0.6) <0.001  18.9(1.0)  15.7(1.0)  0.026
Chair sit&reach test (cm) 1.7(1.6)  -9.5(1.3) <0.001  -5.6(2.1) -13.6(2.2) 0.009
Back scratch test (cm) 6.0(1.2)  -8.1(1.0)  0.177  -5.7(1.6)  -10.4(1.7) 0.042
8-feet up&go test (s) # 5.9(0.2)  7.9(0.2) <0.001  7.7(0.3) 8.2(0.3)  0.192
30-s blind flamingo test
(failures) # 6.6(0.6)  10.2(0.5) <0.001  10.3(0.8)  10.0(0.8)  0.774
6-min walki 448.1(13.1

min walking test (meters) 503.1(9.0) 457.7(7.6) <0.001 467.2(12.5) ) 0.294

FIQ - 66.4(1.4) - 56.1(1.2)  77.7(1.3) <0.001
Algometer score - 51.2(1.7) - 53.32.4)  49.4(2.5) 0.279
Number of tender points - 16.2(0.3) - 15.8(0.5)  16.7(0.5)  0.217

Values expressed as mean(standard error); FIQ, Fibromyalgia Impact Questionnaire; *Severe FM was
defined as FIQ>70 points. # Lower scores indicate better performance.
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Table 2. Spearman correlations between fitness testing, Fibromyalgia Impact Questionnaire (FIQ) and

pain.
Chair Handgrip  Chair Back u8-1§eg 30-s blind V\Z”T:r?
stand  strength sit&reach scratch Pd flamingo # g
test # test
FIQ total score 03441 -0273%  -0.3361 -0.311F%  0.287% -0.014 -0.183
Job difficulty 03731 -0.165  -0.070  -0.369%  0.338* 0.4017 -0.245
Pain -0.274*  -0.445%  -0.395% -0.389%  0.132 0.150 -0.242*
Fatigue 0.123  -0206  -0.108  -0.250%  0.127 0.087 -0.180
Morning tiredness  -0.033 -0.055 -0.057 -0.146 0.143 0.040 -0.167
Stiffness 0.094  -0.093  -0.150 -0.237*  -0.020 -0.085 -0.063
Anxiety 0.171  -0.190  -0.255%  -0.244*  (0.268* -0.119 -0.067
Depression 0366 -0.256*  -0.158  -0.294%  0.3287 0.075 -0.231*
_ Physical 0.244*  -0.197  -0.082  -0.148 0.065 0.329%  -0.291%
1mpairment
Algometer score 0.363F  -0.045  0.061  0.016 -0.082 -0.113 0.188
Numberoftender o 3074 0007 -0071  -0097 0113 0.073  -0.213*

points

* P<0.05, 1 P<0.01, § P<0.001; # Lower scores indicates better performance.
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Table 3. Ability (ROC analysis) of different fitness tests to discriminate between
presence/absence of fibromyalgia (FM) and moderate/severe FM.

AUC (standard error) 95% ClI P
Presence/absence FM
30-s chair stand test 0.916 (0.02) 0.875-0.957 <0.001
8-feet up&go test # 0.840 (0.03) 0.777-0.904 <0.001
Handgrip strength test 0.801 (0.04) 0.734-0.869 <0.001
Chair sit&reach test 0.727 (0.04) 0.648-0.807 <0.001
30-s blind flamingo test # 0.707 (0.04) 0.626-0.788 <0.001
6-min walking test 0.658 (0.04) 0.574-0.741 0.001
Back scratch test 0.547 (0.05) 0.458-0.637 0.309
FM severity*
30-s chair stand test 0.664 (0.06) 0.549-0.779 0.008
Chair sit&reach test 0.646 (0.06) 0.531-0.761 0.017
Handgrip strength test 0.638 (0.06) 0.523-0.753 0.024
Back scratch test 0.619 (0.06) 0.501-0.736 0.053
8-feet up&go test # 0.576 (0.06) 0.457-0.696 0.214
6-min walking test 0.548 (0.06) 0.427-0.668 0.438
30-s blind flamingo test # 0.504 (0.06) 0.383-0.625 0.945

* Severe FM was defined as Fibromyalgia Impact Questionnaire >70 points; AUC, area
under de curve. # These tests were inverted for this analysis, so that higher scores indicated
better performance, as it is the case for the rest of tests.
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Table 4. Binary logistic regression statistics testing the predictive capacity of the fitness
testing thresholds derived from the ROC analysis for presence/absence of fibromyalgia
(FM) and FM severity.

Low fitness (based on the cut-off)

Adjusted by age
and BMI

ORt 95%ClI ORT 95%ClI

Adjusted by age

Cut-off Se Sp

Fitness test point (%) (%)

30-s chair stand test (rep) <9.0 76.6 89.4 535 12.2-233.9 63.7 13.8-2944

8-feet up&go test (s) # >6.5 78.7 788 5.8 0.7-50.8 5.6 0.6-49.6

Presence Handgrip strength test

/ (kg)
absence

of FM Chair sit&reach test (cm) <-46 809 59.1 52 2.6-10.4 5.9 2.8-12.3

<185 564 909 9.6 4.2-22.2 9.7 4.1-22.8

30-s blind flamingo test

(failures) # >9.0 51.1 833 3.8 1.6-8.8 4.6 1.9-11.0

6-min walking test (m) <4387 457 864 5.8 2.5-13.3 6.7 2.8-16.0

30-s chair stand test (rep) <6.0 59.5 729 3.0 1.1-7.6 2.9 1.1-7.6

EM Chair sit&reach test (cm)  <-12.5 59.5 66.7 3.5 1.5-8.6 3.5 1.4-8.5
severity* Hander "
(kagl; grip strength test <175 714 562 27 1165 29  12-70

Back scratch test (cm) <-16.0 381 833 3.1 1.2-7.9 2.8 1.0-7.6

*Severe FM was defined as Fibromyalgia Impact Questionnaire >70 points; BMI, body mass index; # In
these tests, a score above the threshold indicates a lower fitness, opposite to the rest of the tests; Se,
sensitivity; Sp, specificity.

tHigh fitness was used as reference.
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Figure 1. ROC curve summarizing the potential of fitness testing to identify
presence/absence of fibromyalgia (fibromyalgia patients vs. healthy women), (Panel A)
or severe/moderate fibromyalgia (Fibromyalgia Impact Questionnaire >70 vs. <70),
(Panel B) in women; 8-feet up&go and 30-s blind flamingo tests were inverted for this
analysis, so that higher scores indicated better performance, as it is the case for the rest

of tests.
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RESUMEN

Objetivos: Caracterizar el perfil antropométrico y de composicién corporal de mujeres con fibromial-
gia (FM) del sur de Espafia y compararlo con otros estudios nacionales e internacionales de similares
caracteristicas, asi como con valores normativos de mujeres espafolas.
Materiales y métodos: Se ha analizado la composicion corporal de 104 mujeres diagnosticadas de FM
mediante un bioimpedianciémetro de 8 electrodos. La fiabilidad de la medida fue estudiada en una sub-
muestra seleccionada aleatoriamente (n=28). El estudio de fiabilidad mostré un error sistematico test vs
re-test cercano a cero en la mayoria de los parametros estudiados.
Resultados: Las mujeres con FM estudiadas tuvieron un peso promedio de 71,3 +13,4kg, 158,1 £ 6 cm de
altura, 28,6 + 5,1 kg/m? de indice de masa corporal, 38,6 &+ 7,6% de porcentaje graso, 31,6 + 3,81 de agua
corporal total y 23,4 £+ 3,0 kg de masa muscular. En general, no se observan diferencias importantes en
peso e indice de masa corporal, tanto entre las mujeres con FM estudiadas y enfermas procedentes de
otros estudios nacionales o europeos, como en comparacién con los valores de referencia andaluces o
nacionales. Sin embargo, la prevalencia de obesidad en el grupo de mujeres con FM fue del 33,7%, un
valor superior a la prevalencia de obesidad nacional en mujeres de igual rango de edad (i.e. 26,4%).
Conclusiones: Los resultados sugieren que la obesidad es una condicién frecuente entre mujeres con
FM, siendo su prevalencia sustancialmente superior a los valores normativos nacionales. Este estudio
presenta informacién detallada sobre la composicion corporal de mujeres con FM.

© 2010 Elsevier Espaiia, S.L. Todos los derechos reservados.

Analysis of the body composition of Spanish women with fibromyalgia

ABSTRACT

Objectives: To describe the anthropometric profile and body composition of women from Southern Spain
diagnosed with fibromyalgia (FM) and to compare the observed values with values from other studies
conducted on FM patients and with national reference values.
Materials and methods: The body composition of 104 women diagnosed with FM was assessed using an
eight-electrode impedance meter. The reliability of the body composition measurement was tested in a
randomly selected sub-sample (n=28). The reliability study showed a test-retest systematic error close
to zero in most of the parameters studied.
Results: The women with FM who were studied had a mean weight of 71.3 + 13.4 kg, height of 158 + 6 cm,
body mass index of 28.6 + 5.1 kg/m?2, body fat mass of 38.6 + 7.6%, total body water of 31.6+3.81 and
muscle mass of 23.4 4+ 3.0 kg. In general, there were no substantial differences in weight and body mass
index between women with FM and those analyzed in other Spanish and European studies involving
FM patients, nor when they were compared with regional or national reference values. However, the
prevalence of obesity in the women with FM under study was 33.7%, a higher figure than that from the
national reference data for obesity in similarly aged women (i.e. 26,4%).
Conclusions: The results suggest that obesity is a common condition in women diagnosed with FM,
its prevalence in this population being higher than the national reference values. This study provides
detailed information about the body composition characteristics of women with FM.

© 2010 Elsevier Espaiia, S.L. All rights reserved.
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La fibromialgia (FM) es una enfermedad caracterizada por un
desorden en la regulacién del dolor, de etiologia desconocida’.
La FM se asocia con la existencia concurrente de dolor misculo-
esquelético crénico generalizado y que presenta una marcada
hipersensibilidad en mdltiples puntos predefinidos (tender points ).
Se relaciona con una gran variedad de sintomas, entre los que
destacan la fatiga persistente, el suefio no reparador, la rigi-
dez generalizada, especialmente matutina o postreposo, sintomas
ansioso-depresivos y dificultades cognitivas®3. Los enfermos de FM
presentan una menor capacidad funcional, lo que limita sus activi-
dades cotidianas, y una menor calidad de vida relacionada con la
salud con respecto a grupos control del mismo sexo y edad?, lo que
incurre en un considerable aumento en el gasto sanitario ptblico
anual por cada paciente.

La prevalencia de FM en Espaiia en el afio 2000 era del 2,4% segiin
los resultados del estudio EPISER?. Su frecuencia es mayor en muje-
res (4,2%) que en hombres (0,2%), y en el ambito rural (4,1%) frente
al urbano (1,7%)*. Las manifestaciones clinicas de la FM suelen apa-
recer en torno a las décadas de los cuarenta y los cincuenta afios?,
por esta razén podriamos afirmar que la mayoria de estas pacientes
son peri-menopausicas. La composiciéon corporal en este periodo se
caracteriza por un incremento del tejido graso, especialmente de la
grasa abdominal, seguramente como consecuencia de la pérdida de
estrogenos y el descenso en los niveles de actividad fisica®’. Este
fenémeno ha sido relacionado con gran nimero de complicacio-
nes metabdlicas, tales como dislipidemia, resistencia a la insulina,
hipertensién e incremento de enfermedades coronarias®.

En el estudio de Yunus et al (2002) con mujeres americanas, la
prevalencia de sobrepeso-obesidad entre las mujeres con FM fue
superior al de la poblacién normal (61 vs 38%, respectivamente,
con un porcentaje de obesas del 32,2%)°. En cambio, en un reciente
estudio israeli, el porcentaje de obesas ascendia al 45%10, llegando
a ser en otro reciente estudio del 50%!1, Resulta dificil determinar
si un elevado indice de masa corporal (IMC) y/u obesidad es o no
una caracteristica inherente a esta enfermedad a partir de estos
trabajos en concreto, puesto que el estilo de viday las caracteristicas
especificas de cada pais hacen que la asociacién FM e IMC/obesidad
pueda variar entre estudios y areas geograficas.

Por otra parte, los estudios publicados hasta la fecha, tanto del
ambito nacional como internacional, no describen en profundi-
dad la composicién corporal de estas enfermas, centrandose casi
exclusivamente en la descripcién del peso y el IMC?1213, por
lo que existe un vago conocimiento acerca de otros parametros
de relevancia relacionados con la composicién corporal en esta
poblacién de estudio (por ejemplo del porcentaje graso o la masa
muscular).

El presente estudio pretende caracterizar el perfil antropomé-
trico y de composicién corporal de mujeres con FM del sur de
Espafia y compararlo con otros estudios nacionales e internacio-
nales de similares caracteristicas, asi como con valores normativos
de mujeres espaiolas.

Material y métodos
Muestra y disefio del estudio

Contactamos con un total de 160 mujeres, miembros de la aso-
ciacién de enfermos de FM de la provincia de Granada (AGRAFIM),
a través de correo electrénico, carta, carteles informativos en la
sede y teléfono, donde se les informaba del protocolo de eva-
luacién y las caracteristicas y objetivos del estudio. Finalmente,
110 mujeres consintieron por escrito participar voluntariamente
en nuestro estudio y permitir la explotacién de los datos resultan-

tespor parte del personal investigador, Los crierios de inclusion
estu Seron 6% siguientes: cumpTlr con el criterio de
dlagnostlco del Colegio Americano de Reumatologla. dolor genera-
lizado durante mas de 3 meses y dolor a la palpacién a una presién
de 4kg/cm en 11 o mas de los 18 puntos de dolor?; 2) no presen-
tar otra enfermedad severa o patologia psiquiatrica, tales como
infarto de miocardio o esquizofrenia2. A partir de estos criterios
de inclusién, tanto las mujeres con FM primaria (cuando la FM se
presenta como Unica alteracién), como aquellas con FM secundaria
(cuando la FM se presenta conjuntamente con otras enfermeda-
des) fueron incluidas en el estudio. Las pacientes llevaban una
media de 16,5+ 10,4 afios padeciendo la sintomatologia y habian
sido diagnosticadas positivamente de FM desde hacia una media de
6,5 + 3,9 afos. El protocolo de evaluacién llevado a cabo fue apro-
bado por el Comité Etico de Ensayos Clinicos del Hospital Virgen de
las Nieves.

Las mediciones se realizaron en un laboratorio de analisis de la
condicién fisica y salud de la Facultad de Ciencias de la Actividad
Fisica y del Deporte de la Universidad de Granada. Teniendo pre-
sente la sintomatologia de la enfermedad y la consecuente rigidez
matutinaZ, todos los tests de determinacién de composicién cor-
poral tuvieron lugar de 12:00 a 14:00 h de lunes a jueves durante
dos meses consecutivos en los que las condiciones ambientales
no se vieron alteradas. Tras estimarse los puntos de dolor de cada
paciente por parte de una fisioterapeuta, 6 mujeres fueron exclui-
das del estudio por no alcanzar al menos 11 de los 18 puntos, por
lo que la muestra final quedé establecida en 104 mujeres.

Determinacién de la composicion corporal

La composicién corporal de las pacientes fue analizada mediante
un impedianciémetro tactil de 8 electrodos a frecuencias de 5, 50,
250 y 500kHz (InBody 720, Biospace, Seoul, Korea). Este impe-
dianciémetro ofrece validez tanto para las medidas corporales
totales como por segmentos y ha sido validado en estudios que
lo han comparado con otras técnicas de composicion corporal de
referencial413. Ademas, se ha probado su validez a la hora de ana-
lizar la composicién corporal en sujetos obesos!®. Esto resulta de
especial interés de caraa su uso en la presente poblacién de estudio,
pues el porcentaje de obesidad en mujeres peri-menopdausicas es
elevado. En todos los casos, la medicion se realizé transcurridas al
menos dos horas del Gltimo almuerzo, liberadas de ropa y objetos
metalicos y habiendo permanecido en bipedestacién un minimo
de 5 minutos previos al test. Con el objetivo de cumplir de forma
estricta con las recomendaciones del fabricante se siguieron otras
instrucciones adicionales, tales como no haberse dado una ducha
ni realizado ejercicio fisico intenso en horas previas al test o haber
ingerido importantes cantidades de liquido en la hora previa. Las
variables analizadas han sido: altura (cm), peso corporal total (kg),
IMC (kg/m?), masa grasa (kg), porcentaje graso (%), agua corporal
total (1), agua intracelular (1), agua extracelular (I), contenido pro-
teico (kg), masa muscular esquelética (kg), contenido mineral (kg),
peso libre de grasa (kg), masa grasa del brazo derecho (kg), masa
grasa del brazo izquierdo (kg), masa grasa del tronco (kg), masa
grasa de la pierna derecha (kg), masa grasa de la pierna izquierda
(kg), edema total (agua extracelular/agua corporal total) (1), edema
del brazo derecho (1), edema del brazo izquierdo (1), edema del
tronco (1), edema de la pierna derecha (1), edema de la pierna
izquierda (1) y tasa metabdlica basal (kcal). El IMC es el cociente
resultante tras dividir el peso en kilogramos por el cuadrado de la
altura en metros. Las recomendaciones de la Organizacién Mundial
de la Salud'® han sido empleadas para establecer los criterios clasi-
ficatorios del grado de obesidad: bajo peso si IMC < 18,5; normopeso
si el rango de IMC=18,50-24,99 kg/m?; sobrepeso si IMC=25,00-
29,99 kg/m? y obesidad si IMC >30kg/m217,



T 0,3 1
Documento des%rgado de h
Q

V.A. Aparicio et al / Reumatol Clin. 2011;7(1):7-12

o) -
tp://www.reumatologiaclinica.org el 13/01/2011. Copia para uso personal, se profipe la trangmisién de este documento por cualquier medio o formato.
Q c o
s 02 o 8 2 A
o ... O . B e
a 011 © 8% 17 o o o
[ o 0 -
°xX ol.______ 90 0. Q_ g g ] o __ 2 o o o
3= 01 o '8'8@@0 o ©° sE 0 3---- Xl g----- % C-o---e--F-0---
= K fes) o © o0 o o ©
O« e} > 8 o
S =01 - L e s& -1 o o
o
5 R TP
© -0,2 1 c -2 A
o 2 °
(9]
[ =
s 03 . : . 5 -3 . . . .
o 45 65 85 105 10 20 30 40 50
Media de valores de peso corporal (kg) Media de valores de porcentaje graso (%)
2
1,5 1 g
© s
a o > 157 o
E 11 o= 1
8 .. B
2C 05 o g 05 A o °.
5 o o oz oo
sg o °6 o o o s® o] -°°-022-0-9 o--R-"0a-_0-----—-
> “‘DO‘D'oCTQ'Q""'Db"'gé"'O “““ c2 o o o
g2 o o ° 65 -05 1 °
s 3 05 o o 85 | _____
02 e 8 17
[ -1 4 S0
5 1 o 27 151 °
= a
I : : . . -2 : : : ;
17 22 27 32 37 25 30 35 40 45

Media de valores de masa muscular (kg)

Media de valores de agua corporal total (I)

Figura 1. Grafico Bland-Altman para peso, porcentaje graso, masa muscular y agua corporal total en pacientes de FM (N=28). La linea central representa la media de las
diferencias entre el segundo test (T2) y el primer test (T1). Las lineas discontinuas representan los limites superiores e inferiores del 95% de acuerdo (media+ 1,96 de la

desviacion estandar de las diferencias).

Fiabilidad del andlisis de composicién corporal

En una submuestra seleccionada de forma aleatorizada (N =28)
se llevaron a cabo dos mediciones sucesivas con 5 minutos
de intervalo entre ellas, con el objeto de estudiar la fiabili-
dad o consistencia de la medida en esta poblacién de estudio
especifica.

La fiabilidad del impedianciémetro utilizado ha sido examinada
de acuerdo con el método Bland-Altman'8, y se muestra grafica-
mente mediante figuras de dispersion que enfrentan la diferencia
de cada par de medidas (test 2-test 1, en adelante llamado T2-T1)
contra la media de cada par de medidas [(T1+T2)/2]. El 95% del
limite de acuerdo para todas las variables de composicién corpo-
ral se calculé como la media de las diferencias + 1,96 de desviacién
estandar (de las diferencias).

Los diagramas Bland-Altman (fig. 1) muestran graficamente la
fiabilidad del impedianciémetro utilizado a partir del error siste-
matico (media de las diferencias entre medidas) y el error aleatorio
(limite de acuerdo al 95%). Tanto el error sistematico, cercano a
0, como los limites de acuerdo observados, sugieren que la fia-
bilidad de las medidas realizadas en esta muestra de estudio es
aceptable.

Andlisis estadistico

Las caracteristicas antropométricas y de composicién corporal
de lamuestra estudiada se presentan como frecuenciay porcentajes
para la variable de sobrepeso u obesidad y como media, desviacién
tipica e intervalo de confianza para el resto de variables de caracter
continuo. Todos los calculos fueron llevados a cabo empleando el
software estadistico SPSS v.15.0 para Windows.

Resultados

La tabla 1 presenta el grado de afectacion de la enfermedad,
el tiempo desde el diagndstico de la enfermedad, padecimiento
de la sintomatologia y caracteristicas demograficas de la mues-
tra estudiada. La media de puntuacién obtenida por la muestra
en el Cuestionario de Impacto de la Fibromialgia (FIQ)!° fue de
65,9 + 13,5 puntos y un 34% mostr6 FM severa de acuerdo con el
valor observado de FIQ (>70).1° El 74% de las pacientes estaba
casada y un 60% era ama de casa. Por otra parte, mas del 40% de
las mujeres presenté un salario inferior a 1.200 .

La tabla 2 muestra la distribucién de la muestra atendiendo al
valor de IMC siguiendo los criterios de clasificacién de la OMS!7,
La prevalencia de «bajo peso» fue casi inexistente, mientras que
un tercio de las mujeres estudiadas tuvo sobrepeso y otro tercio
obesidad.

En la tabla 3 se muestran las distintas variables de composicién
corporal expresadas como media (desviacion tipica) e intervalo
de confianza al 95% para la media. La edad media de las muje-
res con FM estudiadas fue 50,4 + 7,7 afios, con un peso promedio
de 71,3+ 13,4kg, 158,1 £ 6 cm de altura, 28,6 + 5,1 kg/m? de IMC,
38,6 +7,6% de porcentaje graso, 31,6 3,81 de agua corporal total
y 23,4+ 3,0 kg de masa muscular.

Discusion

El presente estudio describe en profundidad la composicién cor-
poral de mujeres con FM, aspecto poco estudiado hasta la fecha,
tanto a nivel nacional como internacional. La media de edad de la
muestra analizada se sitda en 50,4 +7,7 afios, en torno a la edad
media de prevalencia de la enfermedad?4. La mayoria de estu-
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Variable %2

Raza blanca 100

Estado civil
Casada 74
Soltera 9
Separada/divorciada/viuda 17

Nivel de estudios
Sin estudios 8
Finalizado Primaria 44
Finalizado Secundaria 21
Carrera universitaria/posgrado 27

Situacién laboral
Ama de casa 60
Estudiante 2
Trabajadora 24
Desempleada 7
Jubilada/retirada 7

Nivel de ingresos
<1.200€ 43
1.201-1.800€ 18
>1.800€ 39
Afos padeciendo la sintomatologia (media + desv. tipica) 16,5+ 10,4
Valor medio de FIQ (media + desv. tipica) 65,9+13,5
Afios desde el diagndstico (media + desv. tipica) 6,5+3,9
Fibromialgia severa (FIQ > 70) 34

FIQ: Fibromyalgia Impact Questionnaire, Cuestionario de Impacto de la Fibromialgia).
2 Los valores representan porcentajes a menos que se indique lo contrario.

Tabla 2

Distribucién de la muestra a partir de los criterios de clasificacién del grado de
obesidad de la Organizacién Mundial de la Salud

dios en los que ha sido analizado elLPeso corPoratl de pacientes de

a obtenido preva‘iencnas eo ese{ci”aec‘i'°si’18’e”}?8res a los grupos
control, con un rango comprendido entre el 329 y el 50%!!. Nues-
tros resultados muestran una prevalencia de obesidad (IMC >30) en
mujeres con FM del sur de Espafa del 33,7%, porcentaje que yace
dentro del rango mencionado. Sin embargo, nuestra muestra de
pacientes de FM presenta un porcentaje de obesidad superior a los
valores de referencia sugeridos por los estudios nacionales SEEDO
y DORICA para mujeres del sur de Espaifa de igual edad, i.e. 28,7
y 27,6%, respectivamenteZ921, Diversos autores han indicado que
este mayor grado de obesidad observado en pacientes de FM podria
ser consecuencia del menor gasto metabdlico basal?2, caracteris-
tica de esta enfermedad en parte debida a una menor musculatura,
a su vez consecuencia del sedentarismo y la imposibilidad de rea-
lizar muchas de las actividades cotidianas o actividad fisica, entre
otras causas?223, Otros factores que podrian contribuir a explicar
los resultados observados son: condiciones comoérbidas a la FM que
disminuyan la capacidad fisica de las enfermas, tales como artritis
reumatoide; la tendencia al hipotiroidismo de este grupo de pacien-
tes o un perfil neuroendocrino alterado!!; y el efecto secundario
de la farmacologia empleada como inhibidora de la recaptaciéon de
serotonina sobre el peso corporal.

El IMC medio de nuestro grupo de mujeres con FM es de
28,5+5,1kg/m? y el peso de 71,3 + 13,4 kg, valores muy similares
a los de otros grupos de pacientes procedentes de otros estu-
dios europeos?2224 y espafioles!213. En los estudios espafioles con
pacientes de FM del mismo rango de edad, los valores para el IMC
estuvieron entre 26,6 + 3,513 y 29,0 £ 5,0 kg/m?12,

Aunque el tamafio muestral de los estudios mencionados fue
relativamente pequeilo (N =32y N =33, respectivamente), los valo-
res observados son muy similares a los nuestros. La media nacional
de valores de referencia de IMC de mujeres espafiolas de edad

IMC n % comprendida entre los 45 y 54afios proveniente de estudios
Eajo peso ;; zvg 2499 3} 23-2? epidemiolégicos de amplio tamafio muestral (estudios SEEDO y
ormopeso ,00-24, g 20,21,25 P 2,21 i
Sobrepeso (pre-obesidad) 25.00-29.99 g 35.58 DORICA? se sitda en torno a %7.5 kg/m~<!. Las prevalenglfls
Obesidad >30,00 35 33.65 de obesidad mas elevadas en Espafia se encuentran en la regién
— noroeste peninsular, sur-sureste peninsular y Canarias?!. Por lo
IMC: indice de masa corporal. . . .
tanto, para comparar de forma mas precisa el grupo de mujeres con
Tabla 3
Composicién corporal en mujeres con fibromialgia (N=104)
Variable Media IC para la media al 95%
Limite inferior Limite superior
Edad (afios) 50,4 (7,7) 48,9 51,9
Peso (kg) 71,3 (13,4) 68,7 73,9
Altura (cm) 158,1 (6,0) 156,9 159,2
Indice de masa corporal (kg/m?) 28,5(5,1) 27,5 29,5
Masa grasa (kg) 28,3(10,2) 26,3 30,2
Porcentaje graso (%) 38,6 (7,6) 37,1 40,1
Agua corporal total (1) 31,6 (3,8) 30,9 32,3
Agua intracelular (1) 19,5(2,3) 19,0 19,9
Agua extracelular (1) 12,1(1,5) 11,9 12,4
Contenido proteico (kg) 8,4(1,0) 8,2 8,6
Masa muscular esquelética (kg) 23,4(3,0) 22,8 24,0
Contenido mineral (kg) 3,0(0,4) 29 3,1
Peso libre de grasa (kg) 43,0(5,1) 42,0 44,0
Masa grasa del brazo derecho (kg) 2,35(1,23) 2,11 2,59
Masa grasa del brazo izquierdo (kg) 2,37 (1,23) 2,13 2,61
Masa grasa de tronco (kg) 14,29 (5,02) 13,31 15,26
Masa grasa de la pierna derecha (kg) 4,03 (1,31) 3,77 4,28
Masa grasa de la pierna izquierda (kg) 4,01 (1,30) 3,76 4,26
Edema (1) 0,337 (0,004) 0,336 0,338
Edema brazo derecho (1) 0,332 (0,003) 0,331 0,332
Edema brazo izquierdo (1) 0,3327 (0,003) 0,332 0,333
Edema de tronco (1) 0,337 (0,004) 0,336 0,338
Edema pierna derecha (1) 0,338 (0,005) 0,337 0,339
Edema pierna izquierda (1) 0,339 (0,006) 0,338 0,340
Tasa metabdlica basal (kcal) 1.298,7 (110,7) 1.277,1 1.320,2

Los datos estan expresados como media (desviacion tipica). IC: intervalo de confianza.
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FM estudiado El?lrocedenttels del sur deII%B%IZN]O%z con valores norma-
IVoS. &6 converniente utiiiza 'agl"hwrzﬁ?rtgeesuperlor delTango de'valorés
normativos nacionales. El limite superior para el IMC de los datos
nacionales es de 28,4 kg/m22!, cifra casi idéntica a la observada
en las mujeres de FM estudiadas, indicando que su IMC es simi-
lar a los datos normativos de su regién. En el reciente estudio de
Sotillo et al®> se analiz6 la composicién corporal y los habitos de
vida de los andaluces, observando un IMC medio en mujeres de
entre 40-49 afios y 50-60 afios de 27,6 +4,3 y de 30,2 + 4,8 kg/m?,
respectivamente?”, Si categorizamos nuestra muestra a partir de
los mismos rangos de edad, no se presentan grandes diferencias
con respecto a los valores de referencia de dicho estudio. El citado
estudio emple6 bioimpedancia eléctrica para evaluar la composi-
cién corporal en mujeres del sur de EspafiaZ. El uso de la misma
metodologia de valoracién de la composicién corporal (impedian-
ciometria), asi como el estudio de mujeres de similar ubicacién
geografica, permite lacomparacion de los datos procedentes de este
estudio con los observados en nuestro trabajo. El porcentaje graso
medio obtenido por Sotillo et al fue de 35,5 + 6,2% para el rango de
entre 40 a 49 aios de edad y de 38,6 & 5,1% para el rango de entre 50
y 60 afios. Tras recategorizar nuestra muestra por los mismos ran-
gos de edad utilizados en el estudio de Sotillo et al, se observé que
el porcentaje graso de las mujeres con FM fue ligeramente inferior
para el grupo de edad de entre 40 a 49 afos (34,5 +8,4%) y ligera-
mente superior para el grupo de edad de 50 a 60 afios (40,9 + 6,5%).
El peso libre de grasa y los niveles de agua corporal total en las
pacientes de FM fueron casi idénticos a los de dicho estudio®. Con
ello podemos afirmar que nuestro grupo de pacientes de FM no pre-
senta grandes diferencias con respecto a los valores de referencia
de la poblacién andaluza analizada?® una vez que la edad es tenida
en cuenta en dichas comparaciones.

El hecho de que se presenten valores de IMC similares con res-
pecto a grupos de mujeres de referencia y de que por el contrario
se observen diferencias en la prevalencia de obesidad puede resul-
tar contradictorio. Una posible explicacién a este fendmeno seria
la existencia de un grupo de pacientes de FM con una alta concien-
ciacion acerca de la necesidad de controlar el peso para mejorar
la sintomatologia de su enfermedad y de ahi que existiera un sub-
grupo de mujeres mas delgadas y con menor IMC, que promediado
con las pacientes con elevado IMC resultaria en un IMC medio simi-
lar a la poblacién sana. Se podria afirmar también que en el grupo
de sanas hay mucho mayor sobrepeso a costa de una menor obesi-
dad y en el de enfermas ocurre lo contrario, existiendo una mayor
obesidad a costa de un menor porcentaje de sobrepeso.

No hemos encontrado estudios, tanto en mujeres con FM como
en mujeres sin dicha enfermedad, que realicen un andlisis porme-
norizado de la composicién corporal, incluyendo grasay edema por
segmentos corporales, agua intracelular y extracelular. Por lo que
las comparaciones de estas variables con estudios previos no ha
sido posible.

En las mujeres con FM, el IMC estd negativamente correla-
cionado con la funcién fisica, evaluada mediante el cuestionario
general de salud SF-3626 y el dolor®1%, Ademas, las mujeres con
FM obesas presentan una mayor sensibilidad al dolor y una menor
calidad de vida?’. Ademas, en un reciente estudio, las pacientes
de FM obesas han presentado menor cantidad y calidad del suefio,
mayor fatiga y un perfil neuroendocrino alterado (niveles de cate-
colaminas, cortisol, proteina C reactiva e interleuquina-6)'1. Otros
estudios han observado una asociacién entre IMC elevado y otras
enfermedades dolorosas crénicas como dolor de espalda o cabeza?8
y un incremento general del dolor para todas las patologias2’. Por
todo ello, la reduccién de peso, concretamente la prevencion de la
obesidad a través del ejercicio fisico orientado y adaptado a esta
poblacién?®, asi como cambios en la dieta de dichas pacientes??,
podria tener importantes consecuencias en la mejora de la cali-
dad de vida de las mujeres que padecen esta enfermedad. Por este

Cqpia para uao perspnal, se prohibe la transmision d
e asf

motivo, bajo nuestro punto de vista, son necesarios mas estudios de
este documentq por cualquier medio o formato. .
Intervencion fisica y nutricional para esableeer los posibles efec-
tos beneficiosos del ejercicio fisico y/o la dieta sobre la pérdida de
peso en pacientes con FM y sus consecuencias directas sobre la
sintomatologia asociada a la enfermedad.

El presente estudio presenta una serie de limitaciones que cabria
destacar: 1) la muestra no ha sido seleccionada de forma aleatori-
zada, el tamafo muestral se ha establecido de manera arbitraria y
pertenecia en su totalidad a una asociacién de enfermos de FM, por
lo que pudiera presentarse sesgo de membresia; 2) no se ha con-
tado con un grupo control de mujeres de idénticas caracteristicas
y zona geografica, evaluadas exactamente con la misma metodolo-
gia, y por altimo 3) la muestra ha estado limitada a la comunidad
auténoma de Andalucia y a mujeres, siendo necesarios estudios
donde la composicién corporal de estos pacientes sea explorada en
profundidad, tanto en otras areas geograficas como en enfermos de
FM.

Conclusiones

El presente trabajo aporta una detallada descripcién de la com-
posicién corporal, basada en una medida fiable de la composicién
corporal, en un centenar de mujeres con FM. Los resultados sugie-
ren que la obesidad es una condicién frecuente entre mujeres con
FM, siendo su prevalencia sustancialmente superior a los valores
normativos nacionales.

El presente estudio viene a completar el conocimiento que se
tiene sobre la enfermedad en un aspecto tan reseflable como es
la composicién corporal, que, ademas, viene influenciada por el
contexto sociocultural, en este caso, el espafiol. El estudio pone de
manifiesto la necesidad de programas enfocados a la pérdida de
peso en esta poblacién.
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Factors affecting the symptomatology of fibromyalgia (FM) are not fully
understood. The aim of the present study was to analyze the relationship of
weight status with pain, fatigue, and stiffness in Spanish female FM pa-
tients, with special focus on the differences between overweight and obese
patients. The sample comprised 177 Spanish women with FM (51.3 + 7.3
years old). We assessed tenderness (using pressure algometry), pain and
vitality using the General Health Short-Form Survey (SF36), and pain,
fatigue, morning tiredness, and stiffness using the Fibromyalgia Impact
Questionnaire (FIQ). The international criteria for body mass index was
used to classify the patients as normal weight, overweight, or obese. Thirty-
two percent were normal-weight, 35% overweight, and 32% obese. Both
overweight and obese patients had higher levels of pain than normal-
weight patients, as assessed by FIQ and SF36 questionnaires and tender
point count (p < .01). The same pattern was observed for algometer score,
yet the differences were not significant. Both overweight and obese
patients had higher levels of fatigue, and morning tiredness, and stiffness
(p < .05) and less vitality than normal-weight patients. No significant dif-
ferences were observed in any of the variables studied between overweight
and obese patients. In conclusion, FM symptomatology in obese patients
did not differ from overweight patients, whereas normal-weight patients
significantly differed from overweight and obese patients in the studied
symptoms. These findings suggest that keeping a healthy (normal) weight
is not only associated with decreased risk for developing FM but might also
be a relevant and useful way of improving FM symptomatology in women.
© 2011 by the American Society for Pain Management Nursing

Fibromyalgia (FM) is a disorder characterized by the concurrent existence of
chronic widespread musculoskeletal pain and multiple sites of tenderness
(Wolfe, Smythe, Yunus, et al., 1990). The pathophysiology of FM includes
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a dysfunction of pain modulatory systems within the
central nervous system and neuroendocrine dysfunc-
tion (Abeles, Pillinger, Solitar, & Abeles, 2007; Nielsen
& Henriksson, 2007; Tanriverdi, Karaca, Unluhizarci,
& Kelestimur, 2007). Among the FM symptoms,
muscle pain, fatigue, stiffness, and nonrestorative
sleep have been reported as the most relevant
(Bennett, Jones, Turk, Russell, & Matallana, 2007,
Silverman, Harnett, Zlateva, & Mardekian, 2010;
Wilson, Robinson, & Turk, 2009; Wolfe et al., 1990).

In the general population, a high body mass index
(BMD) is associated with back pain (Shiri, Solovieva,
Husgafvel-Pursiainen, Taimela, Saarikoski, Huupponen,
Viikari, Raitakari, & Viikari-Juntura, 2008; Lake, Power,
& Cole, 2000), head pain as migraine (Bond, Roth,
Nash, & Wing, 2010), and increased general pain
(Janke, Collins, & Kozak, 2007). In a recent study, over-
weight and obese twins were more likely to report
low back pain, tension-type or migraine headache, fibro-
myalgia, abdominal pain, and chronic widespread pain
than normal-weight twins (Wright, Schur, Noonan,
Ahumada, Buchwald, Buchwald, & Afari, 2010). More-
over, in the longitudinal Norwegian HUNT study
(Mork, Vasseljen, & Nilsen, 2010), conducted on
15,990 women, overweight and obesity was associated
with a 60%-70% higher risk of incident FM.

Overweight and obese FM patients have higher pain
sensitivity (Janke, Collins, & Kozak, 2007; Neumann,
Lerner, Glazer, Bolotin, Shefer, & Buskila, 2008; Yunus,
Arslan, & Aldag, 2002), increased sensitivity to tender
points palpation, reduced physical functioning and
lower-body flexibility, shorter sleep duration, and greater
restlessness during sleep than normal-weight FM pa-
tients (Mork et al., 2010; Okifuji, Bradshaw, & Olson,
2009; Okifuji, Donaldson, Barck, & Fine, 2010).
Although a few studies have examined the differences
in key symptoms across weight status categories
(Neumann et al., 2008; Okifuji et al.,, 2009; Okifuji
et al., 2010), it is unknown if there is a dose-response
association between weight status and FM major symp-
toms, particularly whether obese FM patients have
a worse symptomatology than overweight patients.

The aim of the present study was to compare pain,
fatigue, and stiffness levels across weight status cate-
gories in Spanish female FM patients, with special focus
on the differences between overweight and obese
patients.

METHODS

Study Sample

We contacted an FM Association in Granada, Spain, with
440 members. One hundred ninety-free potentially eligi-
ble patients diagnosed as having FM by a rheumatologist

following the American College of Rheumatology crite-
ria (Wolfe et al., 1990) responded, and gave their written
informed consents after receiving detailed information
by the association about the aims and procedures of
the study. Exclusion criteria for the data analysis were
having other rheumatic diseases and/or severe somatic
or psychiatric disorders, such as cancer, severe coronary
disease, or schizophrenia, and not having a valid BMI
measurement. The final study sample comprised 177
women aged 51.3 £ 7.3 years. The study was reviewed
and approved by the Ethics Committee of the “Hospital
Virgen de las Nieves” (Granada, Spain).

Procedures

Antbropometric Assessment. Height (cm) was
measured using a stadiometer (Seca 22, Hamburg,
Germany) and weight (kg) with an 8-polar tactile-
electrode impedanciometer (InBody 720; Biospace,
Seoul, Korea). The validity of this impedanciometer
has been reported elsewhere (Malavolti, Mussi, Poli,
et al., 2003; Sartorio, Malavolti, Agosti, et al., 2005).
BMI was calculated as weight (kg) divided by height
(m) squared. Patients were categorized according to
the international criteria: underweight (<18.5 kg/mz),
normal weight (18.5-24.99 kg/m?), overweight
(25.0-29.99 kg/m?), and obese (=30.0 kg/m?).

Pain Assessed by Four Different Indicators.

1. We used the Spanish version (Rivera & Gonzalez, 2004)
of the Fibromyalgia Impact Questionnaire (FIQ)
(Burckhardt, Clark, & Bennett, 1991) to assess FM-
related symptoms. The FIQ assesses the components
of health status that are believed to be most affected
by FM. Itis composed of ten subscales: physical impair-
ment, overall well being, work missed, and seven sub-

scales using a 10-cm-long visual analog scale (VAS) Q1

marked in 1-cm increments, on which the patient rates
work difficulty, pain, fatigue, morning tiredness, stiff-
ness, anxiety, and depression. The FIQ score ranges
from O to 100, and a higher value indicates a higher im-
pact of the disorder (Bennett, 2005). We used the FIQ-
pain subscale to assess pain.

In the analysis of reliability and stability of the FIQ,
correlation coefficients between test and retest were
between 0.58 for VAS-anxiety and 0.83 for days of
work missed. Internal consistency showed an alpha co-
efficient of 0.82 for the total items of the FIQ, 0.79 for
the eight items not concerning work, and 0.86 for the
nine items concerning physical impairment (Rivera
et al., 2004).

2. The Short-Form Health Survey 36 (SF30) is a generic
instrument for assessing health-related quality of life
which has been validated for Spanish populations
(Alonso, Prieto, & Anto, 1995). This questionnaire
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is composed of 36 items, which include questions
about both physical and mental health. It assesses
eight subscales: physical functioning, physical role,
bodily pain, general health, vitality, social function-
ing, emotional role, mental health, and general
health. Each subscale score is standardized (range
0-100), where 0 indicates the worst possible health
status and 100 the best possible. In the present study,
we assessed pain by means of the SF36-bodily pain
subscale.

In the analysis of reliability and stability of the
SF36, correlation coefficients between test and retest
were between 0.58 for SF36-emotional role to 0.99
for SF36-physical role. Internal consistency showed
an alpha coefficient between 0.78 for SF36-vitality
and 0.96 for SF36-physical role (Alonso et al., 1995).

3. A trained physiotherapist assessed the 18 tender
points count according to the American College of
Rheumatology (Wolfe et al., 1990) with a standard
pressure algometer (FPK 20, Effegi, Italy). The pain
threshold at each tender point was determined by ap-
plying increasing pressure, with the algometer per-
pendicular to the tissue, at a rate of ~1 kg/s. Patients
were asked to say “stop” at the moment that pressure
became painful. The mean of two successive measure-
ments at each tender point was used for the analysis. A
tender point scored as positive when the patient noted
pain at pressure of =4 kg/cm?. The total of such pos-
itive tender points was recorded as the individual’s
tender points count.

4. An algometer score was calculated as the sum of the
pain-pressure values obtained for each tender point.

Fatigue and Stiffness. Fatigue levels were assessed
by means of the FIQ-fatigue subscale, FIQ-morning
tiredness subscale, and the SF36-vitality subscale.
Higher scores in FIQ-fatigue or FIQ-morning tiredness
indicate worse status and therefore more fatigue,
whereas higher scores on SF36-vitality subscale indi-
cate better status and therefore lower fatigue. Stiffness
was assessed by means of the FIQ-stiffness subscale.
Higher scores indicate more stiffness.

Statistical Analysis

All analyses were performed using the Statistical Pack-
age for Social Sciences (SPSS version 16.0 for Windows;
SPSS, Chicago, IL), and the level of significance was set
at .05. Partial correlation coefficients adjusted by age
were used to examine the relationships of BMI with
key FM symptoms. One-way analysis of covariance
with adjustment by age was used to compare pain, fa-
tigue, and stiffness across weight status categories.
Pairwise comparisons were performed with Bonfer-
roni adjustment.

RESULTS

Demographics and Sample Characteristics
Demographic and clinical characteristics of the study
sample are presented in Table 1.

Physical characteristics of the study sample are
presented in Table 2. Thirty-two percent of the FM
patients were normal-weight, 35% were overweight,
and 32% were obese. Only one patient was under-
weight, and was excluded from the analyses.

Body Mass Index and Symptomatology

Partial correlations between BMI and pain, fatigue,
and stiffness are presented in Table 3. BMI showed
a correlation with SF36-pain (r = 0.243; p = .001)
and with FIQ-pain (r = 0.169; p < .05). BMI was
not correlated with tenderness as measured by algo-
meter score and tender points count. BMI was corre-
lated with FIQ-fatigue (» = 0.189), FIQ-morning
tiredness (» = 0.176), and FIQ-stiffness (r = 0.170;
all p < .05), but not with SF36-vitality. In all the corre-
lations, higher BMI was related to worse symptomatol-
ogy (Table 3).

TABLE 1.
Demographic and Clinical Characteristics of the
Study Sample

Variable n %

Years since clinical diagnosis

=5 years 65 52
>5 years 61 48
Marital status
Married 94 73
Unmarried 13 10
Separated/divorced/widowed 21 16
Educational status
Unfinished studies 10 8
Primary school 53 42
Secondary school 26 21
University degree 37 29
Occupational status
Housewife 71 60
Student 2 2
Working 30 25
Unemployed 8 7
Retired 8 7
Income*
=1,200.00 € 51 42
1,201.00-1,800.00 € 20 17
>1,800.00 € 50 4
Fibromyalgia Impact Questionnaire, 67.4 +13.2
mean + SD

*1,676.70 € was the average salary in Spain in 2007 (INE, 2009).
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TABLE 2.
Physical Characteristics of the Study Sample

Range Mean (SD)
Age (y) 31-70 51.3 (7.3)
Height (cm) 139-178 157.3 (5.5)
Weight (kg) 43-118 69.8 (13.2)
Body mass index (kg/m?) 18-46 28.2 (5.5)
Weight status* n %
Underweight 1 0.6
Normal weight 57 31.5
Overweight 62 34.3
Obese 57 31.3

*Underweight: BMI <18.5 kg/m?; normal weight: BMI 18.5-24.99 kg/m?;
overweight: BMI 25.0-29.99 kg/m?; obese; BMI =30.0 kg/m?.

Weight Status and Pain

Figure 1 shows the differences in pain, as measured by
four different indicators, across weight status cate-
gories. Both overweight and obese groups had higher
levels of pain than their normal-weight peers, as as-
sessed by FIQ, SF36, and tender points count (p <
.01; p < .001; and p < .05; respectively). The same pat-
tern was observed for algometer score, yet those differ-
ences were not significant. The analysis of single
tender points showed that the main differences across
weight status categories were observed in the occiput,
second rib, and knee tender points (p values .03, .005,
and 0.02, respectively; data not shown).

Weight Status, Fatigue, and Stiffness

The differences in fatigue (measured by FIQ-fatigue,
FIQ-morning tiredness, and SF306-vitality subscales)
and stiffness (measured by FIQ-stiffness) across weight

TaBLE 3.

Partial Correlations Between Body Mass Index
and Pain, Fatigue, and Physical Functioning

Body Mass Index

Variable n r P
Pain Pain (SF36) 174 —-0.243 .001
Pain (FIQ) 165 0.169 .031
Algometer score 127 -0.174 .108
Tender points count 127 0.148 .181
Fatigue Vitality (SF36) 174 -0.083 .278
Morning tiredness (FIQ) 167 0.176 .023
Fatigue (FIQ) 167 0.189 .015
Stiffness Stiffness (FIQ) 167 0.170 .029

SF36, General Health Short-Form Survey; FIQ, Fibromyalgia Impact
Questionnaire.
*Adjusted by age.

status are shown in Figure 2. Both overweight and
obese patients had higher levels of FIQ-fatigue and
FIQ-morning tiredness and lower SF36-vitality (p <
.05; p < .01; and p < .05; respectively). Overweight
as well as obese patients also had higher levels of
FIQ-stiffness (p < .01). No significant differences
were observed between overweight and obese pa-
tients in any of the variables studied.

DISCUSSION

The results of the present study suggest that both over-
weight and obese FM patients have higher levels of
pain (as measured by FIQ, SF36, and tender points
count), fatigue (FIQ-fatigue, FIQ-morning tiredness,
and SF36-vitality), and stiffness (FIQ-stiffness) than
normal-weight patients. Interestingly, no significant
differences were observed between overweight and
obese patients in any of the FM symptoms studied, sug-
gesting that only by keeping a normal weight are the
benefits on FM symptomatology achieved. Of note is
that the correlations between BMI and symptoms ob-
served in the present study were weak, which is prob-
ably due to the fact that no significant differences were
observed between overweight and obese subjects.

As mentioned above, ~70% of the sample studied
was overweight or obese (~35 and ~32%, respectively).
Despite this alarming figure, similar (Okifuji et al., 2009;
Yunus et al., 2002) or even higher (Neumann et al., 2008;
Okifuji et al., 2010) percentages have been observed in
earlier studies conducted in female FM patients.
Furthermore, among the general Spanish population,
overweight and obesity prevalence in women of the
same age and geographic area is extremely high (~43
and ~28%, respectively) (Aranceta-Bartrina, Serra-
Majem, FozSala, & Moreno-Esteban, 2005; Sotillo,
Lopez-Jurado, Aranda, et al., 2007).

Weight Status and FM Key Symptoms

In the present study, both overweight and obese FM pa-
tients showed higher levels of pain, as assessed by differ-
ent indicators, than normal-weight patients, which
concurs with other studies (Okifuji et al., 2009; Okifuji
et al., 2010; Yunus et al., 2002). Yunus et al. (2002) ob-
served a higher tender points count in overweight/obese
female FM patients. They also studied pain with the use
of the FIQ and selfrated pain with a 4-point Likert-type
question (from none = 1 to severe = 4) and observed
no significant difference between normal-weight and
overweight/obese patients. Okifuji et al. (2010) studied
whether the tender points count differed across weight
status categories in female FM patients. Those authors
observed significant differences across the three groups
(higher weight status was related to more pain), but no
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Ficure 1. m Relationship between pain, as measured by four different indicators, and weight status. Values are shown as
mean with 95% confidence interval. NW, normal weight (body mass index [BMI] 18.5-23.99 kg/m?); OW, overweight
(BMI 25.0-29.99 kg/m?); OB, obese (BMI =30.0 kg/m?); SF36, General Health Short-Form Survey; FIQ, Fibromyalgia Impact
Questionnaire. #Common superscripts indicate a significant difference (p < .05). Pairwise comparisons were performed
with Bonferroni adjustment. For SF36 and algometer score, lower scores indicate more pain.

pairwise comparisons were conducted. The authors ad-
ditionally reported that the group differences were more
pronounced in the lower body sites (i.e., gluteal, greater
trochanter, and knee sites). We found both lower body
(knee) and upper body (occiput, second rib) tender
points to be different across weight status categories.
Okifuji et al. (2010) also assessed pain by the FIQ and ob-
served no significant difference across weight status
groups, in agreement with Yunus et al. (2002) and in con-
trast with the present results. Neumann et al. (2008) ob-
served a borderline relationship between weight status
and tender points count in female FM patients, such
that the higher the weight status, the higher the pain.
However, those authors did not test between which
groups (i.e., normal-weight, overweight, or obese) the
differences were significant.

Two of the studies mentioned above additionally
studied some indicators of fatigue and/or stiffness
(OKkifuji et al., 2010; Yunus et al., 2002). Yunus et al.
(2002) did not observe differences across weight status
groups in fatigue measured by the FIQ, but they ob-
served higher levels of self-rated morning tiredness/

fatigue in patients with higher weight status with the
use of a 4-point Likert-type question. Okifuji et al.
(2010) studied fatigue, morning tiredness, and stiffness
by means of the FIQ and did not observe any difference
across weight status groups, which does not concur
with the present findings.

The mechanisms underlying the link between an
excessive weight/fat mass and pain sensitivity are not
fully understood. One of the possible mechanisms sug-
gested might be related to the endogenous opioid sys-
tem, that is involved in the regulation of mood and pain
(McKendall & Haier, 1983) and has shown to be altered
in obese Zucker rats (Roane & Porter, 1986). Obesity
seems also to be linearly related to greater levels of in-
flammatory markers in FM patients, specifically
interleukin-6 and C-reactive protein (Okifuji et al.,
2009), which could play a role in hypothalamic-
pituitary-adrenal axis regulation, increasing pain sensi-
tivity (Kawasaki, Zhang, Cheng, & Ji, 2008; Okifuji
et al., 2009). However, Hernandez et al. (2010) ana-
lyzed the BMI as a covariate of proinflaimmatory cyto-
kines levels in FM patients and showed that serum

FLA 5.1.0 DTD m YJPMN358_proof B 5 July 2011 m 8:32 pm M ce 16

506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569



570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633

6 Aparicio et al.

A = Overall P=0.041 B 95 - Overall P=0.015
30 1
28 9.0 - a
26 &
B 2 © 8.5 A
> 3
£ 2 2
= a LtE
> 20 o a
8.0 1
18
16
7.5
14
NW ow OB NW ow OB
Overall P=0.003 Overall P=0.002
C
8.5
b
g 9.0 1 b
o a a
g g 20
0] [T
[ = i
T [}
£ 85+ o 7.5
= E
£ =
g 7.0
=Z 504 a ab
6.5 4
NW ow OB NW ow OB

Ficure 2. m Relationship between fatigue/stiffness and weight status. Values are shown as mean with 95% confidence
interval. Abbreviations are as in Figure 1. *?Common superscripts indicate a significant difference (p < .05). Pairwise

comparisons were performed with Bonferroni adjustment.

tumor necrosis factor alpha and interleukin-6 levels
were independent of BMI.

The levels of certain endocrine hormones, such as
leptin and ghrelin, are related to changes in weight and
overweight/obesity (Broberger, 2005). Circulating
ghrelin levels negatively correlate with BMI, and ghre-
lin secretion is reduced in obese people (Tschop,
Weyer, Tataranni, et al., 2001). Guneli et al. (2010) in-
dicated that ghrelin could play a role in the obesity-
pain relationship and could regulate other systems
that are related to pain pathway. They suggested that
a decrease in endogenous ghrelin activity might induce
an increased pain sensitivity in obese subjects.

Poor physical conditioning, which is related to
higher adiposity levels, has been considered as one of
the potential contributors of pain sensitivity (Neumann
et al., 2008; Okifuji et al., 2010), yet this association is
probably bidirectional, whereas some physical and/or
psychologic therapies, such as aquatic aerobic exercise
(Gusi & Tomas-Carus, 2008), biodanza (Carbonell-Baeza,
Aparicio, Martins-Pereira, et al., 2010), yoga (Carson,
Carson, Jones, etal., 2010), and multidisciplinary interven-
tions (Carbonell-Baeza, Aparicio, Ortega, et al., 2010),
seem to reduce pain threshold in FM patients.

Weight loss has been shown to reduce musculo-
skeletal pain (Kotowski & Davis, 2010). One potential
mechanism may be that a reduction of weight decreases
the biomechanical stress on the load-bearing joints, re-
ducing pain responses (Kotowski et al., 2010). Similarly,
weight loss reduced headache frequency and severity in
obese migraineurs (Bond et al., 2010). In the interven-
tion reported by Shapiro et al. (2005), weight loss signif-
icantly predicted a reduction in FM-related symptoms,
body satisfaction, and quality of life.

Clinical Implications

The present findings have important clinical implica-
tions. Particularly, pain management nurses should ad-
vise their patients to lose weight to reduce their FM’s
key symptoms.

Behavioral weight-loss programs, with diet changes
(Arranz, Canela, & Rafecas, 2010; Shapiro et al., 2005)
and involving exercise designed for and adapted to
this specific population (Busch, Schachter, Overend,
Peloso, & Barber, 2008), may positively influence FM
symptoms and overall quality of life. Finally, women
with chronic pain are at an increased risk for metabolic
syndrome (Loevinger, Muller, Alonso, & Coe, 2007).
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The combination of a healthy diet together with in-
creases in the physical activity level could improve FM
symptoms at the same time that they could reduce
metabolic syndrome by decreasing central obesity, dys-
lipidemia, hypertension, and glucose intolerance
(Dragusha, Elezi, Dragusha, Gorani, & Begolli, 2010).

Strengths and Limitations

Some limitations of the prresent study need to be men-
tioned. First, information about sleep disturbances,
a relevant symptom in FM, was not registered. Second,
the study design was cross-sectional, so it is not possi-
ble to know the direction of the associations observed.
It could be that the presence of more symptoms nega-
tively influence lifestyle, e.g., reduced activity levels,
increasing the risk of developing overweight/obesity;
or it could be the other way around. Third, the partic-
ipants were volunteers, which could have affected the
representativeness of the study sample. Fourth, indi-
vidually tailored medication used for FM symptomatol-
ogy might have potentially affected the study findings.
Fifth, physical activity levels of the patients was not
registered. On the other hand, the equally distributed
sample across weight status categories participating
in this study and the pairwise comparison analyses be-
tween weight status groups provide new and relevant
information and contribute to understand how adipos-
ity relates to FM symptomatology.

CONCLUSIONS

The FM symptomatology in obese patients did not dif-
fer from overweight patients, whereas normal-weight
patients had significantly fewer key symptoms than
either overweight and obese patients, suggesting that
keeping a healthy (normal) weight might be a relevant
and useful way of improving FM symptomatology in
women. Intervention studies focused on weight loss
in overweight and obese FM patients will confirm or
contrast the present findings. Further research is
needed to clarify the mechanisms that link over-
weight/obesity and FM symptomatology. The measure
of BMI and weight status might provide useful informa-
tion to clinicians when assessing and interpreting the
severity of the disease.
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ABSTRACT

Objetive: To analyze the association of weight status with anxiety, depression,
quality of life and physical fitness in fibromyalgia (FM) patients.

Methods: The sample comprised 175 Spanish female FM patients (51.2+7 years).
We assessed quality of life by means of the Short-Form-36 Health Survey (SF36)
and anxiety and depression by means of the Hospital Anxiety and Depression Scale
(HADS). We used standardized field-based fitness tests to assess cardiorespiratory
fitness, muscular strength, flexibility, agility, and static and dynamic balance. BMI
was calculated and categorized using the international criteria.

Results: A 33% of the sample was normal-weight, 35% overweight and 33% obese.
HADS-anxiety and HADS-depression levels increased across weight status
categories. Obese patients had higher anxiety and depression levels compared to
normal-weight patients (P<0.05) whereas no differences were observed between
overweight and obese.

Physical functioning, bodily pain, general health (all P<0.01) and mental health
(P<0.05) subscales from the SF36 were worse across weight status categories.
Likewise, levels of cardiorespiratory fitness, dynamic balance/motor agility (both
P<0.05) and upper flexibility (P<0.001) decreased as weight status increased.
Pairwise comparisons showed significant differences mainly between the normal-
weight vs. obese groups.

Conclusions: Obese female FM patients displayed higher levels of anxiety and
depression and worse quality of life, cardiorespiratory fitness, dynamic
balance/motor agility and upper flexibility than their normal-weight peers.

Key words: weight status, anxiety, depression, physical fitness, quality of life,

fibromyalgia, women.
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INTRODUCTION

Fibromyalgia (FM), a disorder characterized by the concurrent existence of chronic,
widespread musculoskeletal pain and multiple sites of tenderness [1], has an
enormous impact on the patients’ health-related quality of life, since it limits
activities of daily life such as walking, lifting and transporting objects [2].
Fibromyalgia has been found to be strongly associated with depressive and anxiety
symptoms, a personal or family history of depression, and accompanying
antidepressant treatment [3]. Physical fitness is decreased in FM patients compared
to age-matched healthy peers [4], and is similar to healthy older adults [4].
Overweight and obese FM patients appear to present a higher pain sensibility [5],
increased sensitivity to tender points palpation, reduced physical function, lower-
body flexibility, shorter sleep duration, and greater restlessness during sleep [6].
Findings from the longitudinal HUNT study [7], showed an increased risk of
incidence of FM in overweight/obese women compared to normal-weight women,
especially among women who also reported low levels of physical activity.
Furthermore, a twin study reported that overweight and obese twins were more
likely to have FM than normal-weight twins [8].

In the general population, raised BMI has been associated with increased risk for
depression as well as psychiatric disorders [9]. However, this association needs
further research in people with FM; in fact the mechanisms underlying the link
between an excessive weight/fat mass and FM are not fully understood. For
instance, the endogenous opioid system, that is involved in the regulation of mood
and pain [10] has shown to be altered in obese Zucker rats [11] as well as in FM
patients [12]. Obesity also seems to be associated with greater levels of

inflammatory markers in FM patients, specifically Interleukin-6 and C-reactive
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protein [13], which could play a role in hypothalamic—pituitary—adrenal axis
regulation, altering pain sensitivity and mood [13]. The levels of certain endocrine
hormones, such as leptin and ghrelin, are related to changes in weight and
overweight/obesity [14]. Circulating ghrelin levels negatively correlate with BMI,
and ghrelin secretion is reduced in obese people and also in women with FM. It has
been suggested that ghrelin could play a role in obesity-pain relationship [15-16].
The differences in fitness, as a health indicator [17], between weight status groups
in FM patients also requires further research. Okifuji et al. [6] studied the
association of weight status with several physical fitness tests, however, they did not
conduct pair-wise comparisons (i.e. between normal-weight vs. overweight, and
overweight vs. obese).

The aim of the present study was to examine the association of weight status with
anxiety, depression, quality of life and physical fitness levels in Spanish female FM

patients.

MATERIAL AND METHODS

Patients

The study sample comprised 175 women from a Local Association of FM
(Granada, Spain), diagnosed as having FM by a rheumatologist following the
American College of Rheumatology criteria [1]. The mean age of the sample was
51.217.1 years and thus, close to the mean age of the global and Spanish prevalence
of the FM [1,18]. All patients were informed about the study and signed a written
informed consent to participate. Inclusion criteria were not to have other rheumatic

diseases. All patients were assessed by the same researcher’s group to reduce inter-
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examiner error and the study was reviewed and approved by the Ethics Committee
of the "Hospital Virgen de las Nieves" (Granada, Spain).

Material and procedures

Height (cm) was measured using a stadiometer (Seca 22, Hamburg, Germany) and
weight (kg) with a scale (InBody 720, Biospace, Seoul, Korea). Body mass index
(BMI) was calculated as weight (in kilograms) divided by height (in meters) squared
and categorized using the international criteria: underweight (<18.5 kg/m?),
normal-weight (18.5-24.99 kg/m?), overweight (25.0-29.99 kg/m?) and obese (>30.0
kg/m?).

Most of the study field-based fitness tests were part of the Functional Senior Fitness
Test battery [19]. This test battery is relatively easy to administer and score, it is
safe, and requires minimal equipment and space [19]. Additionally, we also
measured the handgrip strength, back saver sit-and-reach and blind flamingo tests.
The physical fitness tests studied were:

Cardiorespiratory fitness. It was assessed by the “6-minutes walking” test. This test
involves determining the maximum distance (meters) that can be walked in 6 min
along a 45.7 meters rectangular course [19]. Heart rate was measured during the
test with a heart rate monitor (4 SW. Kempele, Finland), and the heart rate at the
end of the test was selected for the analysis.

Upper-body muscular strength: It was assessed measuring the handgrip strength using a
hand dynamometer with adjustable grip (TKK 5101 Grip D; Takey, Tokio Japan).
Optimal grip span was calculated using the formula suggested by Ruiz et al [20]: y
= x/5 +1.5 in women; “x” being the hand size, and “y” the grip length. Each
person performed two attempts with each hand, with the arm fully extended,

forming an angle of 30° with respect to the trunk. The maximum score in kilograms
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for each hand was recorded and the mean score of left and right hand was used in
the analyses.

Lower-body muscular strength. It was assessed by the “30-s chair stand” test, which
involves counting the times within 30 seconds that an individual can rise to a full
stand from a seated position with back straight and feet flat on the floor, without
assistance from the arms. The subjects performed 1 trial after familiarization [19].
Upper-body flexibility. It was assessed by the “back scratch” test, a measure of overall
shoulder range of motion that involves measuring the distance between (or overlap
of) the middle fingers behind the back with a ruler [19]. This test was assessed
twice, alternately with both hands, and the best value was registered. The average
of both hands was used in the analysis.

Lower-body flexibility. It was assessed by the “chair sit-and-reach” test. The person,
seated with one leg extended, slowly bends forward sliding the hands down the
extended leg in an attempt to touch (or pass) the toes. The number of centimetres
short of reaching the toe (negative score) or reaching beyond it (positive score) was
recorded [19]. Two trials with each leg were measured and the best value of each
leg was registered, the average of both legs was used in the analysis.

Static balance. It was assessed with the “blind flamingo” test [21]. The number of
trials needed to complete 30 seconds blindfolded in static position on one leg is
recorded, and the chronometer is stopped whenever the person does not comply
with the protocol conditions. One trial was performed for each leg and the average
of both values was selected for the analysis.

Motor agility/dynamic balance. It was assessed with the “8-feet up & go” test. This

test involves standing up from a chair, walking 8 feet (2.44 meters) to and around a
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cone, and returning to the chair in the shortest possible time [19]. The best time of

two trials in seconds was recorded and used in the analysis.

The Spanish version of the Short-Form-36 Health Survey (SF36) [22] was used to
assess quality of life. This questionnaire 1s composed of 36 items, grouped into eight
scales assessing eight dimensions: physical functioning, physical role, bodily pain,
general health, vitality, social functioning, emotional role, mental health and
general health. Each subscale score is standardized and ranges from 0£100, where 0
indicates the worst possible health status and 100 the best possible. The test-retest
reliability and internal consistency of this questionnaire has been studied [23].
Correlation coefficients between the test and retest were between 0.58 for SF36-
emotional role subscale to 0.99 for SF36-physical role. Internal consistency showed
Cronbach's alpha coefficients between 0.78 for SF36-vitality subscale to 0.96 for

SF36-physical role subscale.

The Spanish version [24] of the Fibromyalgia Impact Questionnaire (F1IQ) was used to
assess FM severity. The FIQ assesses the components of health status that are
believed to be most affected by FM. The FIQ total score ranges from 0 to 100 and a
higher value indicates a greater impact of the disorder [25]. According to Bennet et
al. [25] patients can be considered as having moderate FM if their score in the FIQ
1s below 70 and as having severe FM if the FIQ is higher or equal to 70. Correlation
coefficients between the test and retest were between 0.58 for VAS-anxiety to 0.83
for work days missed. Internal consistency showed Cronbach's alpha coefficients of
0.82 for the total items of the FIQ; alpha=0.79 for the 8 items, excluding the 2
work-related items, and alpha=0.86 for the 9 sub-items of the physical impairment
[24].
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Anxiety and depression was assessed by means of the Spanish version of the
Hospital Anxiety and Depression Scale (HADS) [26]. The HADS is divided into an
Anxiety subscale (HADS-Anxiety) and a Depression subscale (HADS-Depression)
both containing seven intermingled items. HADS has been found to perform well in
assessing the symptom severity and presence of anxiety disorders and depression in
both somatic, psychiatric and primary care patients and in the general population
[27]. The HADS contains 14 statements, ranging from 0 to 3 in which a higher
score indicates a higher degree of distress. The scores comprise 2 subscales: anxiety
(0-21) and depression (0-21) [28]. The Spanish version of the HADS test-retest
reliability presented correlation coefficients above 0.85. The internal consistency
was high, with Cronbach's alphas coefficients of 0.86 for both anxiety and
depression [26].

Statistical analysis

All analyses were performed using the Statistical Package for Social Sciences
(SPSS, version 16.0 for Windows; SPSS Inc., Chicago, IL), and the level of
significance was set at P<(0.05. The association between weight status and the study
outcomes was examined by one-way analysis of covariance (ANCOVA) after
adjusting for age. The overall P value is that reported for the main effects of the
fixed factor (i.e. weight status) as provided by the one-way analysis of covariance
(ANCOVA) after adjusting for age. A significant P value indicates there are
differences at least between two of the weight status groups. When significant,
pairwise comparisons with Bonferroni’s adjustment were performed to keep the
experiment wise error rate to a=0.05 and to identify between which groups the

differences were significant (e.g. normal-weight vs. obesity).
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RESULTS

Seventy percent of the patients were postmenopausal. The majority of the
participants were married (73%). Sixty percent were housewives, 25% working, 7%
retired, 7% unemployed and 2% students. The mean age of the sample was
51.2%7.1 years, with a height of 157.3%£5.5 cm, a weight of 69.8+13.2 kg and a BMI
of 28.2+5.5 kg/m?. Thirty-three percent of the patients were normal-weight (n=57),
35% were overweight (n=61), and 33% were obese (n=57). The mean FIQ total
score was 67.4+13.2.

Figure 1 shows the association of weight status and anxiety and depression. Levels
of HADS-anxiety and HADS-depression increased across weight status categories,
being significantly worse in obese compared to normal-weight FM patients (both
P<0.05). No differences were observed between overweight and obese groups or
between normal-weight and overweight.

Table 1 shows quality of life, as measured by SF36, across weight status categories.
Physical functioning, bodily pain, general health (all P<0.01) and mental health
(P<0.05) were worse among the higher weight status categories. Pairwise
comparisons showed worse physical functioning in overweight compared to
normal-weight group and in obese compared to overweight group. Mental health
was worse in obese compared to normal-weight patients. Bodily pain and general
health were worse in overweight and obese groups compared to normal-weight
group.

Table 2 shows physical fitness indicators by weight status categories.
Cardiorespiratory fitness, was worse in obese compared to normal-weight patients
(both P<0.05). Dynamic balance/motor agility was worse as weight status

increased (P<0.05) but no pairwise differences between groups were observed after
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Bonferroni’s adjustment. Upper flexibility was worse in overweight and obese
groups compared to the normal-weight group (P<0.001). Finally, static balance
showed a borderline significant difference (P=0.056), being worse in obese

compared with normal-weight patients.

DISCUSSION

The present study suggests that obese female FM patients have higher levels of
anxiety and depression and worse quality of life, cardiorespiratory fitness, dynamic
balance/motor agility and flexibility than their normal-weight peers. The study
sample was equally distributed among weight status categories, i.e. one third of the
female patients was normal-weight, another third was overweight and the
remaining third was obese. These data therefore provide a good opportunity to
make proper comparisons between different weight status.

Our results do not concur with those reported by Yunus et al. [29]. They examined
the differences in anxiety and depression between normal-weight vs.
overweight/obese female FM patients and observed no differences between groups.
This may be due to the different method used to assess anxiety and depression (they
used the State and Trait Anxiety Inventory (STAI-1, STAI-2), the Zung Self Rating
Depression Scale (ZSDS) and a 4-point Likert-type questions (from none=1 to
severe=4 anxiety and depression).

Neumann et al. [5] examined the association between weight status and quality of
life in FM patients. They found a relationship between BMI and a single value of
quality of life computed from all the SF36 subscales (r= -0.205; P=0.044) but they
observed no differences across weight status groups. Furthermore, they did not

analyze the pairwise differences between groups (i.e. normal-weight, overweight or
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obese) and thus, we cannot compare quality of life differences between weight

status categories.

To the best of our knowledge, the study of Okifuji et al. [6] is the only one
examining the association between weight status and physical fitness in FM
patients. In contrast with our results, the authors observed reduced flexibility in the
lower body areas, as well as reduced strengths in general, whereas we observed
reduced upper-body flexibility but not lower-body flexibility or strength [6]. It is
important to note that we have observed differences in cardiorespiratory fitness (as
assessed by the distance in the 6-min walking test) between normal-weight and
obese patients whereas the Okifuji et al. [6] study failed to find such difference.

In the general population, relative increases in maximal cardiorespiratory fitness
and habitual physical activity have been associated with lower depressive
symptomatology and greater emotional well-being [30]. In FM patients, poor
physical conditioning has been considered as one of the potential contributors to
pain sensitivity [5-6]. In addition, multidisciplinary interventions may improve
physical fitness and quality of life in FM patients [31]. Weight loss appears correlate
to a reduction in FM-related symptoms, body satisfaction, and quality of life [32].
Behavioral weight-loss programs, with changes in the diet [32] and involving
exercise designed and adapted to this specific population [31] may positively
influence FM patients cardiorespiratory fitness, anxiety and depression levels and
overall quality of life.

Some limitations need to be mentioned. First, we have not analyzed differences
regarding to obesity grades (1, 2 or 3) due to the small number of participants falling

into these sub-groups. Second, due to the study design (cross-sectional) we cannot
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know the direction of the associations observed. Third, the present study was
carried out only in women, future studies should replicated this study in men with
FM. Fourth, the study was only based on a group of FM patients and future studies

should also include comparison groups without FM.

CONCLUSION

Obesity seems to be related with higher anxiety and depression levels, worse quality
of life, cardiorespiratory fitness, dynamic balance/motor agility and flexibility in
female FM patients. Intervention studies will confirm or contrast these findings.
Intervention studies are needed to show whether a weight reduction intervention in
female FM patients induces a better anxiety and depression profile, as well as an

improved quality of life and fitness.
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Table 1. Quality of life in fibromyalgia patients by weight status groups after adjustment for age.

Normal-weight  Overweight Obese
Quality of life (N=57) (N=61) (N=57) P
Mean (SD) Mean (SD) Mean (SD)

SF36
Physical functioning 4527 (3.04"  39.24(2.65)° 28.14 (2.88)"  <0.001
Emotional Role 4425 (7.10)  26.09 (6.20)  32.36(6.72)  0.170
Physical role 8.78 (3.00) 5.99 (2.63) 0.58 (2.85) 0.136
Vitality 26.19 (2.61)  20.83(2.27)  18.83(2.47)  0.121
Mental Health 5431 (3.33)"  47.05(2.90)  41.79 (3.14  0.029
Social functioning 48.29 (3.94) 43.85(3.43) 42.83 (3.72) 0.580
Bodily pain 31.64 (2.66)  21.22(2.32)* 18.18(2.52)°  0.001
General Health 36.69 (2.49)  28.45(2.17)"  25.86(2.36)"  0.007

SD, standard error. SF36, Short-Form-36 Health Survey. # Lower scores indicate better
performance. “® Common superscripts in a same raw indicate a significant difference (P<0.05)
between the groups with the same letter. Pairwise comparisons were performed with Bonferroni’s
adjustment.
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Table 2. Physical fitness in fibromyalgia patients by weight status groups after adjustment for age.

Normal-weight ~ Overweight Obese
Fitness Component Test (N=57) (N=61) (N=57) P
Mean (SD) Mean (SD) Mean (SD)

Cardi irat . .
ﬁf‘lfe;;’resp“a o 6-min walking (m) 483.3 (13.2)* 450.6 (11.2)  428.1(12.0)*  0.011

Upper o nderip strength (kg) 19.63 (0.87) 17.22(0.82)  17.50(0.85)  0.107
Muscular ~ body ’ ’ ’ ’ ' ’ ’
fitness Lower .

body 30-s chair stand (no. stands) 8.06 (0.50) 7.26 (0.42) 6.66 (0.44)  0.121

U

bf(fyer Back scratch (cm) 027 (1.96)°  -11.66 (1.677 -15.83 (1.83)° <0.001
Flexibility L

bgg;“ Chair sit-and-reach (cm) -6.79 (2.43) -10.43 (2.05)  -11.72(2.21)  0.321

Static 30-s blind flamingo # (failures) 8.57 (0.92) 10.57 (0.87) 11.73 (0.90)  0.056
Balance .

D

/agﬁ?glc 8-feet up&go # (s) 7.41 (0.38) 8.56 (0.33) 8.64 (0.35)  0.040

SD, standard error. # Lower scores indicate better performance. “> Common superscripts in a same raw indicate
a significant difference (P<0.05) between the groups with the same letter. Pairwise comparisons were

performed with Bonferroni’s adjustment.
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Figure 1. Anxiety and depression levels in fibromyalgia patients by weight status groups
after adjustment for age.

Values expressed as mean (standard error). HADS, Hospital Anxiety and Depression
Scale. NW, normal-weight; OW, overweight; OB, obese. * Common superscript indicates
a significant (P<0.05) difference between the groups with the same letter. Pairwise
comparisons were performed with Bonferroni’s adjustment.
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ABSTRACT

Context: Data regarding the impact of anxiety and depression on fibromyalgia are
still scarce. Objetives: To analyze the relationship of anxiety and depression with
FM pain and severity. Methods: The study sample comprised 127 women aged
51.9%27 years. Anxiety and depression was assessed by means of the Hospital
Anxiety and Depression Scale (HADS). Quality of life was measured with the
Short-Form-36 Health Survey (SF36) and FM severity with the Fibromyalgia
Impact Questionnaire (FIQ). Pain was assessed by four indicators: tenderness
(tender points count (TPC) and algometer score) and SF36-pain and FIQ-pain
subscales. Results: Perceived pain, as measured by SF36-pain, differed across
anxiety and depression categories (P<0.01 and P<0.05, respectively). SF36-pain
scores were worse in the severe anxiety-group compared with the low and mild
anxiety-groups (12.1£3.4 vs 27.0£2.9 and 27.9£3.1, respectively, both P<0.05).
Likewise, SF36-pain scores were lower in the severe compared with the low
depression-group (7.5%5.4 vs 25.9%2.2, respectively, P<0.05). Perceived pain, as
measured by FIQ, was higher for the severe compared to the low anxiety-group
(8.120.4 vs 6.6%0.3, respectively, P<0.05) whereas no differences were found in
FIQ-pain, algometer score and TPC. HADS-anxiety scores >8 were associated with
an increased odds ratio (OR) of severe FM (OR=4.98; 95% CI:2.03-12.21 and
OR=1.87; 95% CI:0.80-4.43 for FIQ>59 and FIQ>70, respectively). Likewise,
HADS-depression scores >8 were associated with severe FM (OR=4.95; 95%
CI:2.02-12.10, and OR=3.11; 95% CI:1.45-6.66 for FIQ>59 and FIQ>70,
respectively). Conclusion: Women with higher levels of anxiety and depression
present increased risk of severe FM.

Key words: fibromyalgia, anxiety, depression, perceived pain, tenderness, women.
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INTRODUCTION

Chronic pain is often associated with comorbidities such as anxiety and depression,
resulting in a low health-related quality of life."* Fibromyalgia (FM) has been found
to be strongly associated with depressive and anxiety symptoms, a personal or
family history of depression, and accompanying antidepressant treatment.” Many
individuals with FM also have comorbid psychiatric disorders, which can present
diagnostic dilemmas and require additional treatment considerations to optimize
patient outcomes.” Furthermore, Gormsen et al.® observed that patients with FM
have more psychological symptoms such as depression and anxiety than patients
with neuropatic pain. Moreover, associations between pain intensity and mood
phenomena were only found in FM patients. On the other hand, Jensen et al.’
observed that negative mood in FM patients can lead to a poor perception of one’s
physical health (and vice-versa) but do not influence the performance in clinical and
experimental pain assessments.

Despite relevant evidence of physical illness promoting FM syndrome, some
authors claim that it is a psychological disorder, or due to “psychological
amplification”. More evidence for such views is lacking. The physical distress of
FM syndrome can increase both anxiety and depression. Current imaging studies
support the view that central effects connected with FM syndrome relate to the
processing of noxious stimulation more than affective disorder.®

Although there are several studies investigating the relationship between depressive
disorders and symptoms of FM, data regarding the impact of anxiety and
depression on perceived pain and tenderness in FM patients are still scarce. The

aim of the present study was to analyze the relationship of anxiety and depression
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with FM perceived pain (as measured by questionnaires) and tenderness (measured
by tender points count and algometer score) and FM severity in women.
MATERIAL AND METHODS

Patients

The study sample comprised 127 women aged 51.3%+7.3 years diagnosed as having
FM by a rheumatologist following the American College of Rheumatology criteria.'
All patients were informed about the study and signed a written informed consent
to participate. Inclusion criteria for the data analysis were not to have other
rheumatic diseases and/or severe disorders such as cancer, severe coronary disease,
or schizophrenia, and to have valid data in the Hospital Anxiety and Depression Scale
(HADS).” The study was reviewed and approved by the Ethics Committee of the
"Hospital Virgen de las Nieves" (Granada, Spain).

Material and procedures

Anthropometric assessment

Height (cm) was measured using a stadiometer (Seca 22, Hamburg, Germany) and
weight (kg) with a scale (InBody 720, Biospace, Seoul, Korea). Body mass index
(BMI) was calculated as weight (in kilograms) divided by height squared (in meters)
and categorized using the international criteria: underweight (<18.5 kg/m?), normal
weight (18.5-24.99 kg/m?), overweight (25.0-29.99 kg/m?) and obese (>30.0
kg/m?).

Anxiety and depression

We assessed anxiety and depression by means of the HADS.” The HADS was
developed by Zigmond and Snaith' in 1983 to identify caseness (possible and
probable) of anxiety disorders and depression among patients in non-psychiatric

hospital clinics. It was divided into an Anxiety subscale (HADS-Anxiety) and a
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Depression subscale (HADS-Depression) both containing seven intermingled items.
HADS has been found to perform well in assessing the symptom severity and
caseness of anxiety disorders and depression in both somatic, psychiatric and
primary care patients and in the general population."

The HADS contains 14 statements, ranging from 0 to 3 in which a higher score
indicates a higher degree of distress. The scores build 2 subscales: anxiety (0-21)
and depression (0-21)." Interpretation of the HADS is based primarily on the use
of cut-off scores, although there is no generally accepted cut-off to define anxiety or
depression."" Some authors recommend that scores of between 8 and 10 identify
mild cases, 11-15 moderate cases, and 16 or above, severe cases.'? In most studies,
an optimal balance between sensitivity and specificity was achieved with a score of
8 or higher on both HADS-Anxiety and HADS-Depression.'”'"" ' In the present
study we have used both types of cut-off scores as appropriated.

Quality of life

The Spanish version of the Short-Form-36 Health Survey (SF36)'* was used to assess
health-related quality of life. The SF36 is composed of 36 items, grouped into eight
scales, which include both physical and mental health, assessing eight dimensions:
physical functioning, physical role, bodily pain, general health, vitality, social
functioning, emotional role, mental health and general health. Each subscale score
1s standardized and ranges from 0 to 100, where 0 indicates the worst possible
health status and 100 the best possible. The scores represent the percentage of the
total possible score achieved."

Fibromyalgia severity

We used the Spanish version'® of the Fibromyalgia Impact Questionnaire (FIQ)" to

assess FM severity. FIQ assesses the components of health status that are believed
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to be most affected by FM. It 1s composed of ten subscales: physical impairment,
overall well being, work missed and a seven items of a visual analogy scale (VAS)
marked in 1-cm increments on which the patient rates the job difficulty, pain,
fatigue, morning tiredness, stiffness, anxiety and depression. The FIQ total score
ranges from 0 to 100 and a higher value indicates a greater impact of the disorder.'®
Patients were categorized as having moderate or severe FM according to the FIQ
cut-offs proposed by Bennet '* and Bennet et al. '*: FIQ <70 vs. >70, for moderate
and severe FM, respectively; and FIQ <59 vs. >59 for moderate and severe FM,
respectively. Patients were further categorized following the FIQ-based
classification of FM-type I and FM-type II described by Souza et al..*® Souza et al.
suggested that both pain and stiffness were universal FM symptoms, but that
psychological distress was a feature present only in some patients. Accordingly,
they established a new FIQ-based classification of FM type I, characterized by
lower levels of anxiety, depressive and morning tiredness symptoms, and FM type
II, characterized by elevated levels of pain, fatigue, morning tiredness, stiffness,
anxiety and depressive symptoms.

Pain: assessed by two different indicators

1) Questionnaires: We used the FIQ-pain dimension (from de VAS ranged 0 to 10)
and the SF36-bodily pain subscale to assess perceived pain.

2) Tenderness: We assessed 18 tender points according to the American College of
Rheumatology criteria for classification of FM.! A standard pressure algometer
(EFFEGI, FPK 20, Alfonsine, Italy) was used to measure tender point count. The
pain threshold at each tender point was determined by applying increasing pressure
with the algometer perpendicular to the tissue, at a rate of ~1 kg/s. Patients were

asked to say ‘stop’ at the moment pressure became painful. The mean of two
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successive measurements at each tender point was used for the analysis. Tender
point scored as positive when the patient noted pain at pressure of 4 kg/cm? or less.
The total of such positive tender points was recorded as the individual’s tender point
count. An algometer score was calculated as the sum of the pain-pressure values
obtained for each tender point. This examination was conducted by a trained
physiotherapist.

Statistical analysis

One-way analysis of covariance (ANCOVA) with adjustment by age and BMI was
used to compare pain across HADS-anxiety and HADS-depression status
categories. Pairwise comparisons were performed with Bonferroni’s adjustment.
Binary logistic regression after adjustment for age and BMI was used to further
study the relationship of high HADS-anxiety and high HADS-depression with FM
severity (FIQ>59 or FIQ>70) and Type II FM. All analyses were conducted using
SPSS version 16.0 for Windows (SPSS, Chicago, IL). The level of significance was

set at P<0.05.

RESULTS

The demographic and clinical characteristics of the study sample were the following
(data not shown): 48% patients had been diagnosed five or less years ago and 52%
had been diagnosed of FM more than 5 years ago. Seventy percent were
postmenopausal. The majority of the participants were married (73%). Eight
percent of the sample had unfinished studies, 42% finished primary school, 21%
secondary school and 29% had a University degree. Sixty percent were employed at
home (housewife), 25% working, 7% retired, 7% unemployed and 2% were

students.
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Physical and psychological characteristics of the study sample are shown in Table
1. We analyzed the differences in perceived pain, as measured by FIQ and SF36
questionnaires and tenderness (algometer score and tender points count) across the
three categories of HADS-anxiety and HADS-depression status proposed by Snaith
and Zigmond 2. We additionally included the cut-off of HADS-anxiety and HADS-
depression <8 proposed by several authors '“'" * (Table 2). Perceived pain, as
measured by SF36-pain, differed across anxiety and depression categories (P<0.01
and P<0.05, respectively). SF36-pain scores were significantly worse in the severe
anxiety-group compared with the low and mild anxiety-groups (12.1£3.4 vs
27.0£2.9 and 27.913.1, respectively, both P<0.05). Likewise, SF36-pain scores
were lower in the depression-severe group compared with the low group (7.5£5.4 vs
25.912.2, respectively, P<0.05). There were also differences in perceived pain, as
measured by FIQ, between severe and low anxiety-group (8.1+£0.4 vs 6.6%0.3,
respectively, P<0.05). There were no significant differences on FIQ-pain, algometer
score and tender points count across HADS-depression and HADS-anxiety
categories.

Logistic binary regression analysis adjusted by age and BMI was used to analyze
the relationship between higher levels of anxiety and depression (HADS >8) and
severe FM (FIQ>59 or FIQ>70) and type II FM (Table 3). HADS-anxiety scores >8
were associated with an increased odds ratio (OR) of severe FM (OR=4.98; 95%
CI:2.03-12.21 and OR=1.87; 95% CI:0.80-4.43 for FIQ>59 and FIQ>70,
respectively), and an increase OR of type II FM (OR=8.62; 95% CI:3.23-23.03).
Likewise, HADS-depression scores >8 were associated with severe FM (OR=4.95;
95% CI:2.02-12.10, and OR=3.11; 95% CI:1.45-6.66 for FIQ>59 and FIQ>70,

respectively) and Type II FM (OR=12.69; 95% CI:4.14-38.90).
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DISCUSSION

The present study shows that high levels of anxiety and depression are associated
with higher perceived pain (as measured by questionnaires) but not with higher
tenderness (measured by tender points count and algometer score) in women with
FM. HADS-anxiety and HADS-depression scores >8 are associated with increased
ORs of severe FM and Type II FM, which refers to elevated levels of pain, fatigue,

morning tiredness, stiffness, anxiety and depressive symptoms.

Fibromyalgia patients have more psychological distress including depression and
anxiety than healthy controls.® In our study, mean values of depression and anxiety
were not pathological (HADS-anxiety and HADS-depression scores higher to 16),
as well as has been reported in other similar studies.®” However, to note is that in
the study of Aguglia et al.*' the 83% of the FM patients had clinically significant

depressive symptoms.

We have observed a relationship between anxiety and perceived pain, as measured
by VAS and SF36-pain scores whereas in the study of Jensen et al.’” anxiety
symptoms did not correlate with clinical pain or experimental pain ratings. FM
patients tend to report more stressful life events than controls.”” Stisi et al.*
observed that this phenomena was due to the tendency of FM patients to rate more
severely mild stressful events. Therefore, they concluded that the particularly high

number of events in their patients might be due to increased perception of stress.

The relationship between depressive symptoms and pain in FM patients has been
further explored in similar studies that have focused on depressive symptoms on

pain processing in FM 7?24 'We have found an association between depression
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and higher levels of perceived pain as measured by SF36-pain but not with VAS
scores (FIQ-pain). In the study of Aguglia et al.*' patients with depressive
symptoms displayed significantly higher VAS scores, lower quality of life scores,
and a higher Paykel Scale score, than those without depressive symptoms. The
patients with depressive symptoms of Jackson et al.** also displayed significantly
higher VAS scores. In contrast in the study of Jensen et al.,” the scores of
depressive symptoms, anxiety and catastrophizing did not correlate with any
measure of pain sensitivity and thus the authors do not support pronounced
affective pain modulation in FM. Instead, the significant correlation between
depression, anxiety and the subjective rating on one’s health (general health score in
SF36 and FIQ) that they obtained suggests that negative mood affects the
perception of one’s health status. Negative mood in FM patients could thus lead to
a poor perception of one’s physical health but not to poor performance in clinical

1.2 also observed that

and experimental pain assessments as tenderness. Gieseke et a
depressive symptoms had no influence on the intensity of clinical pain or the
sensory discriminative processing of induced pressure pain. However, with
increasing depressive symptoms, activity in two brain regions pertaining to
emotional processing, i.e. insula and amygdala, increased during sustained pain
provocation.” A similar study performed in rheumatoid arthritis patients® showed
no relationship between depressive symptoms and cerebral pain processing in
rheumatoid arthritis patients during experimental pain (heat). However, there was a

positive correlation between ratings of depressive symptoms and activation of the

medial prefrontal cortex during provoked joint pain.
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Recent research strongly suggests that alterations in central processing of sensory
input also contribute to the cardinal symptoms of FM, persistent widespread pain
and enhanced pain sensitivity. Exposure to psychosocial and environmental
stressors, as well as altered autonomic nervous system and neuroendocrine
responses, also may contribute to alterations in pain perception or pain inhibition.
Understanding the pathophysiology of FM and co-occurring disorders may help

clinicians provide the most appropriate treatment to their patients.*

There have been speculations about a generally exaggerated emotional response in
FM patients, suggesting that FM was a virtual disease, caused by psychological

’” However, the effects of antidepressants on pain seem to be

vulnerability.
independent of mood, since the antidepressant and analgesic effects are
independent of each other in clinical trials.®®*** On the other hand, the role of
psychological factors in the pathogenesis of FM is controversial. Depressive
symptoms are often present, but it has been difficult to determine if depressive

disorders are a primary cause of FM, or a reaction to the debilitating symptoms of

this disease.*

Another explanation for the higher perception of pain in FM patients with
depressive symptoms is the tendency of depressed patients to adopt a cognitive style
defined “catastrophizing”.”" ** Catastrophizing increases the perception of pain
through the modification of attention and the anticipation of the pain itself,
emphasizing emotional responses. Depression and catastrophizing are critically
important variables in understanding the experience of pain in patients with
rheumatologic disorders.”’ Pain, depression, and catastrophizing might all be
uniquely important therapeutic targets in the multimodal management of FM.*
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Psychological interventions, and particularly cognitive behavioral therapy, can
reduce catastrophizing and depression even in groups of patients with severe
fibromyalgia.” Intervention studies will confirm or contrast the potential long-term
benefits of reducing catastrophizing and depression in patients with rheumatic
conditions, focusing particularly on studies of tailored early intervention® that may
help to move patients from a ‘high-risk’ to a relatively lower-risk profile in order to

improve long-term pain outcomes.

Some limitations of the present study need to be mentioned. First, the study was
only developed in women and thus research on depression and anxiety presence
and it relationship with pain in male FM patients is needed. Second, individually
tailored medication such analgesics, antidepressants and anxiolytics used for FM
symptoms may have had some influence on pain, anxiety and depression levels. On
the other hand, we have analyzed pain across low, mild, moderate and severe
depression and anxiety subgroups, which allows us to compare between different

anxiety and depression intensities.

In conclusion, high levels of anxiety and depression were associated with higher
perceived pain but not with higher tenderness. Patients with higher levels of anxiety
and depression presented increased risk of severe FM and Type II FM. Since these
anxiety and depressive symptoms are associated with increased pain perception,
anxiety and depression should be diagnosed and properly treated in order to

improve pain symptomatology of these patients.
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Table 1. Physical and psychological characteristics of the study sample (n=127).

Variable Range Mean (SD)
Age (years) 31-70 51.9(7.2)
Height (cm) 139-178 157.3 (5.0)
Weight (kg) 43-118 70.3 (13.6)
Body mass index (kg/m?) 18-46 28.4(5.6)
; 0
FIQ total score 14-92 66.8 (14.0)
Tender Points Count 4-18 16.6 (2.8)
Algometer Score 24-87 48.4 (13.5)
HADS-anxiety 0-20 10.6 (4.8)
HADS-depression 1-20 8.6 (4.4)
SF36
Mental Health 4-96 47.1 (20.8)
Bodily pain 0-68 22.7(16.9)
Social functioning 0-100 42.9 (24.5)
Physical functioning 0-90 36.6 (19.0)
Vitality 0-80 21.5(16.1)
Emotional Role 0-100 34.9 (43.3)
Physical role 0-100 5.5(19.5)
General Health 0-85 30.5 (15.9)

SD, standard deviation; UW, underweight; NW, normal weight; OW, overweight;
OB, obese; FIQ, Fibromyalgia Impact Questionnaire; SF36, General Health Short-
Form Survey; HADS, Hospital Anxiety and Depression Scale.
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Table 2. Relationship between HADS-anxiety, HADS-depression and pain (measured by

four indicators).

Low Mild Moderate Severe
HADS-Anxiety <8 8-10 11-15 >16 P
(n=30) (n=26) (n=46) (n=23)
Pain (SF36)* 27.0(2.9* 27.9(@3.1)° 21.6(2.4) 12.1(3.49* 0.003
Pain (VAS from 66037 72(04) 69(03)  8.1(0.4° 0024
) FIQ)
Pain
Algometer score 45.1(2.7) 51.7(3.2) 49.4(2.4) 48.1 (3.5) 0.427
Tender points count 16.9(0.5) 16.1(0.6) 16.4(0.4) 16.9(0.6) 0.614
Low Mild Moderate Severe
HADS-depression <8 8-10 11-15 >16 P
(n=55) (n=30) (n=31) (n=9)
Pain (SF36)* 25.9(2.2 23.6(3.00 19.5(2.9) 7.5(5.4* 0.013
Pain (FIQ) 6.9 (2.5) 6.9 (0.34) 7.2 (0.3) 8.4(0.7) 0.209
Pain
Algometer score 50.2(2.1) 46.4(2.8) 47.4(.1) 454 (5.6) 0.650
Tender points count 159(0.4) 17.3(0.5) 17.2(0.5) 16.7(0.9) 0.117

Values are means (standard error); HADS, Hospital Anxiety and Depression Scale; SF36,
General Health Short-Form Survey; FIQ, Fibromyalgia Impact Questionnaire; VAS, visual
analogic scale; *® Common superscripts in a same raw indicate a significant difference
(P<0.05); Pairwise comparisons were performed with Bonferroni’s adjustment; * Lower scores
indicate higher pain.
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Table 3. Logistic regression analysis adjusted by age and BMI analyzing the
relationship between higher levels of anxiety and depression by severe fibromyalgia
(FIQ>59 or FIQ>70 cut-offs) or Type II fibromyalgia.

Logistic regression adjusted by age and BMI
n OR} 95% CI

HADS-anxiety (>8) 76 4.98 2.03-12.21

Severe fibromyalgia

FIQ>59) (n=127 _

(FIQ=9) (n=127) HADS-depression (>8) 59 4.95 2.02-12.10
i 0.80-4.43

Severe fibromyalgia HADS-anxiety (=8) 50 1.87

(F1Qz70) (n=127) 1.45-6.66

HADS-depression (>8) 43 3.11

Type II HADS-anxiety (>8) 75 8.62 3.23-23.03
fibromyalgia
(n=116) HADS-depression (>8) 60 1269 ~ 414-38.90

FIQ, Fibromyalgia Impact Questionnaire; BMI, body mass index; HADS, Hospital
Anxiety and Depression Scale; T Lowest HADS were used as reference.
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ABSTRACT

Objective. To investigate the useful-
ness of tenderness (tender points count
(TPC) and algometer score) to charac-
terise fibromyalgia (FM) severity and
symptomatology in women.

Methods. The study sample comprised
174 women aged 51+7 years. We as-
sessed tenderness using pressure al-
gometry, quality of life by means of the
Short-Form 36 Health Survey (SF-36)
and the Hospital Anxiety and Depres-
sion Scale (HADS). We used the FM
impact questionnaire (FIQ) to assess
FM severity and symptomatology. Pa-
tients were categorised according to
three FIQ-derived categories: FIQ
<70 vs. =70; FIQ <59 vs. =259; and
FM-type I and II.

Results. TPC was significantly higher
in the group of patients with FIQ=59
(16.9+2 vs. 15.6+4, p=0.02), whereas
no differences between groups were
observed according to FIQ=70 (17.0+2
vs. 16243, p=0.12) or FM type
(16.8%3 for type Il vs. 15.9+4 for type
I, p=0.13). We observed a significant
association between TPC and FIQ-job
difficulty, pain, morning tiredness and
stiffness dimensions (all p<0.05), yet
it was not correlated with total score
of FIQ, and FIQ-anxiety and depres-
sion dimensions (all p>0.05). Algom-
eter score was lower in the FIQ=70
(45.7+12 vs. 51.1+14, p=0.05) and
FIQ=59 (46.7+13 vs. 52.7+14, p=0.05)
groups, and there were no differ-
ence between FM types (48.7+13 vs.
49.5+14 for type II and I respectively,
p=0.81). Algometer score was not as-
sociated with total score of FIQ or FIQ
dimensions (all p=0.1).

Conclusion. Widespread pain and pain
hypersensitivity, as measured by TPC
and algometer score, do not seem to be
useful to characterise FM severity and
symptomatology (measured by FIQ) in
women.

Introduction

Fibromyalgia (FM) is considered a dis-
order of pain regulation (1), indicated
by an increased sensitivity to painful
stimuli (hyperalgesia) and lowered pain
threshold (allodynia) (2). Additional to
the pain, FM patient’s symptoms typi-
cally include fatigue, stiffness, insom-
nia-related symptoms or memory and
cognitive difficulties (3-6). The preva-
lence of comorbidities among patients
diagnosed with FM is very high (7),
which increases patients’ needs for ap-
propriate medical management and re-
sults in higher healthcare resource uti-
lisation compared with people without
FM (8). A recent review suggest that
FM pharmacotherapy is more preva-
lent in clinical practice and that cel-
lular, molecular and pathophysiologic
mechanisms contributing to widespread
musculoskeletal and neuropathic pain
has emerged (9).

FM has an enormous impact on the
health-related quality of life of patients
(10-11). Furthermore, patients with FM
see the disease as having a worse health
than arthritis rheumatoid patients and
the general population, especially in
terms of mental health (10).

Several tools have been used for the di-
agnosis of FM. The tender points count
(TPC) has traditionally been such a tool
(5) and has been criticised for placing
diagnosis at the far end of the severity
spectrum, thereby neglecting the ap-
preciation of the spectrum itself (12).
In fact, nowadays FM is considered to
be more than just a pain syndrome (4-
7). Due to the complex nature of the
disease, the diagnosis of FM appears
to be a dynamic process. Indeed, due
to the apparent difficulty and contro-
versy around the assessment of TPC,
the American College of Rheumatol-
ogy (ACR) has recently presented an
alternative preliminary diagnostic cri-
teria mainly based on symptoms sever-



Tenderness and fibromyalgia severity / V.A. Aparicio et al.

ity (13). To note is that this diagnosis
criteria statement has newly opened the
debate (14-15).

Several health-related questionnaires
are often used as complementary infor-
mation in the diagnosis and monitoring
of FM. However, despite the burgeon-
ing theoretical literature and the prolif-
eration of instruments for measuring
various health status domains, no uni-
fied approach has been developed and
there is little agreement concerning the
meaning of the results (16). One of the
most used and specific questionnaires
in FM is the Fibromyalgia Impact
Questionnaire (FIQ) (17-18). The FIQ
was designed in the early 90s, yet, it is
still considered as one of the main tools
to assess FM symptomatology (17, 19).
From a clinical point of view, it is im-
portant to discriminate between pa-
tients with mild or severe impairment
of the disorder. Several studies sug-
gested FIQ cut-off points to establish
different degrees of the FM severity
(17,20-21). Bennet et al. (17), in a re-
view performed in 2005 about the FIQ
development, operating characteristics
and uses, reported that a FIQ score =70
was useful to establish severe impair-
ment of the disease. More recently,
Bennet et al. (20) proposed a FIQ cut-
off =59 and affirmed that this new one
was quite in agreement with that sug-
gested originally. In 2008, de Souza et
al. (21) suggested that both pain and
stiffness were universal FM symptoms,
but that psychological distress was a
feature present only in some patients.
Accordingly, they established a new
FIQ-based classification of FM type I,
characterised by lower levels of anxi-
ety, depressive and morning tiredness
symptoms, and FM type II, character-
ised by elevated levels of pain, fatigue,
morning tiredness, stiffness, anxiety
and depressive symptoms. The same
study was replicated by Calandre et al.
(22) with a larger sample of patients of
both genders, and the authors conclud-
ed that the proposed FM classification
was reliable and easy to perform.

To further understand whether TPC is
a useful tool to characterise FM sever-
ity and symptomatology in women is
of clinical interest. The present study
investigated the usefulness of tender

points count (TPC) to characterise FM
severity and symptomatology in wom-
en. We compared TPC and algometer
score, as well as quality of life and FM
symptomatology across several pub-
lished FIQ cut-offs of severity (FIQ
<59 vs. =59 and FIQ <70 vs. =70) (17,
20), as well as between the FIQ-based
classification of FM type I vs. type 11
21).

Material and methods

Study sample and design

The study sample comprised 174 wom-
en aged 51.3+7.3 years old from a local
association of FM patients from Gra-
nada (Spain). Patients were diagnosed
as having FM by a rheumatologist fol-
lowing the ACR criteria (5). Patients
were informed about the study aims and
methodology and signed a written in-
formed consent to participate. Inclusion
criteria were not to have other rheumatic
diseases and other chronic pain diseases
(i.e. neoplasic diseases, etc.).

All the measurements were performed
in a single day and by the same trained
researchers to reduce inter-examiners
error. The study was reviewed and ap-
proved by the Ethics Committee of the
“Hospital Virgen de las Nieves” (Gra-
nada, Spain).

Material and procedures
Anthropometrics measurements
Height (cm) was measured using
a stadiometer (Seca 22, Hamburg,
Germany) and weight (kg) with a scale
(InBody 720, Biospace, Seoul, Korea).
Body mass index (BMI) was calculated
as weight (in kilogrammes) divided by
height squared (in metres).

Tenderness

We assessed 18 tender points with
standard pressure algometer (EFFEGI,
FPK 20, Italy) and following the ACR
criteria for classification of FM (5).
The pain threshold at each tender point
was determined by applying increas-
ing pressure with the algometer per-
pendicular to the tissue, at a rate of ~1
kg/s. Patients were asked to say ‘stop’
at the moment pressure became painful.
The mean of two successive measure-
ments at each tender point was used
for the analysis. Tender point scored as

positive when the patient noted pain at
pressure of 4 kg/cm? or less. For each
patient, the number of positive tender
points was summed and recorded as the
individual’s TPC. We also computed
the algometer score by summing up the
pain-pressure values obtained at each
tender point. The examinations were
conducted by a trained physiotherapist.

Fibromyalgia Impact Questionnaire
We used the Spanish version (23) of the
FIQ (18) to assess FM-related symp-
toms. FIQ assesses the components
of health status that are believed to be
most affected by FM. The FIQ total
score ranges from O to 100 and a higher
value indicates a greater impact of the
disorder (17).

As mentioned above, patients were
categorised as having moderate or se-
vere FM according to the FIQ cut-offs
proposed by Bennet (17) and Bennet et
al. (20): FIQ <70 vs. =70, for moderate
and severe FM, respectively; or FIQ
<59 vs. =59 for moderate and severe
FM, respectively. Patients were further
categorised following the FIQ-based
classification of FM-type I and FM-
type II described by Souza et al. (21).

Quality of life

The Spanish version of the Short-Form
36 Health Survey (SF-36) (24) was
used to assess health-related quality
of life. The SF-36 is composed of 36
items, grouped into eight subscales.
Each subscale score is standardised
and ranges from 0-100, where O indi-
cates the worst possible health status
and 100 the best possible.

We also assessed depression and anxi-
ety by means of the Spanish version of
the Hospital Anxiety and Depression
Scale (HADS) (26). The HADS con-
tains 14 statements, ranging from 0O to
3, in which a higher score indicates a
higher degree of distress. The scores
build 2 subscales: anxiety (0-21) and
depression (0-21) (27).

Statistical analysis

The distribution of the residuals was
examined and parametric and non-
parametric statistical tests were used as
appropriated. We conducted analysis of
variance to examine age and BMI dif-



ferences across FIQ groups, whereas
Mann-Whitney test was used to exam-
ine total score of FIQ as well as FIQ
dimensions, and HADS and SF-36
variables across FIQ groups. Spearman
correlation coefficients were used to
examine the association of TPC and al-
gometer score with FIQ total score and
FIQ-dimensions.

All analyses were conducted using
SPSS version 16.0 for Windows (SPSS,
Chicago, IL) and the level of signifi-
cance was set at p<0.05.

Results

A total 127 patients had valid data on
HADS and tenderness. The characteris-
tics of the study sample by FM severity
(FIQ <70 vs. =70 and FIQ <59 vs. =59
cut-offs) and by FM typology (type I
vs. type II) are shown in Table I. BMI
was lower in the moderate FM group
regardless of the FIQ cut-off point used
(both p=0.05). BMI was similar in type
I and type II groups (p=0.862). Qual-
ity of life and FM symptomatology, as
measured by HADS and SF-36 ques-
tionnaires, were significantly worse (all
p<0.01) in the group with FIQ=70 (se-
vere FM) compared to the group with
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FIQ<70 (moderate FM), except the SF-
36 physical role subscale (p=0.088).
Likewise, quality of life was worse
(all p<0.05) in the group with FIQ=59
(severe FM) compared to the group
FIQ<59 (moderate FM) group. Patients
categorised in the FM type II group had
significantly (all p<0.001) worse val-
ues of quality of life, except the SF-36
physical role subscale (p=0.089).
Figure 1 shows the TPC and algom-
eter score mean values across FIQ cat-
egories. TPC was significantly higher
in the group of patients with FIQ=59
(16.9+2 vs. 15.6x4, p=0.02), whereas
no differences between groups were
observed according to FIQ=70 (17.0+2
vs. 16243, p=0.12) or FM type
(16.8+3 for type II vs. 15.9+4 for type
I, p=0.13). Algometer score was lower
in the group of patients with FIQ=70
(45.7+£12 vs. 51.1x14, p=0.05) and
FIQ=59 (46.7+13 vs. 52.7+14, p=0.05),
and there were no difference between
FM types (48.713 vs. 49.5x14 for
type II and I respectively, p=0.81).
There was a significant association
between TPC and FIQ-job difficulty,
pain, morning tiredness and stiffness
dimensions (all p<0.05), yet TPC was

not associated with total score of FIQ,
and FIQ-anxiety and depression di-
mensions (all p>0.05)

(Table II). Algometer score was not as-
sociated with total score of FIQ or FIQ
dimensions (all p=0.1).

Discussion

The findings of the present study sug-
gest that the usefulness of widespread
pain and pain hypersensitivity, as meas-
ured by tenderness, to characterise FM
severity and symptomatology (meas-
ured by FIQ) in women is of concern.
These results provide further support
on that FM is not just a pain syndrome
and confirm the need of diagnosing and
monitoring the FM severity and symp-
tomatology with subjective tools.

Our results concur with those reported
by de Souza et al. (21). They observed
no differences in pressure pain thresh-
old (algometer score) between type I
and type II FM. Both Souza et al. (21)
and Calandre et al. (22) observed dif-
ferences between FM groups (I vs. II)
in the mental component but not in the
physical components of the quality of
life. These results are logical due to
the fact that this type of FM classifica-

Table I. Characteristics of the female fibromyalgia (FM) sample by severity (FIQ=70 or FIQ=59 cut-offs) and by FM typology (type 1 or

type 2).

FM severity by different cut-offs (n=174)

FM typology (n=167)

Moderate Severe p? Moderate Severe P Type I (n=43) Type IT (n=124) P
(FIQ<70) (n=90) (FIQ=70) (n=84) (FIQ<59) (n=48) (FIQ=59) (n=126)

Age (years)” 51.6 (7.8) 509 (6.9) 0512 513 (84) 514 (6.9) 0962 504 (7.3) 513 (7.3) 0.481
Body mass index (kg/m?)* 27.3 (5.5) 29.0 (5.46) 0.050 268 (5.0) 28.7 (5.6) 0.048 28.0 (6.1) 279 (5.3) 0.862
SF-36 P° P® P°

Physical functioning 444 (30.0-60.0) 30.0 (15.0-40.0) <0.001 45.0 (35.0-60.0) 30.0 (20.0-450) <0.001 450 (33.3-60.0) 30.0 (20.0-45.0) <0.001
Emotional role 33.3 (0-100) 0 (0-33.3) 0.003 66.8 (0-100) 0 (0-66.7) <0.001 100 (33.3-100) 0 (0-58.3) <0.001
Physical role 0 (0-0) 0 (0-0) 0.088 0 (0-0) 0 (0-0) 0.034 0 (0-0) 0 (0-0) 0.089
Vitality 250 (18.8-40.0) 10.0 (0-23.8) <0.001 300 (21.3-400) 150 (5.0-25.0) <0.001 30.0 (20.0-40.0) 20.0 (5.0-25.0) <0.001
Mental health 56.0 (44.0-68.0) 36.0 (24.0-48.0) <0.001 60.0 (52.0-72.0) 40.0 (28.0-56.0) <0.001 64.0 (60.0-80.0) 40.0 (28.0-52.0) <0.001
Social functioning 56.0 (44.0-68.0) 325 (20.0-47.5) <0.001 58.8 (43.1-67.5) 32.5 (22.5-55.0) <0.001 65.0 (45.0-67.5) 32.5 (22.5-51.9) <0.001
Bodily pain 22.5 (22.5-45.0) 125 (0-22.5) <0.001 350 (22.5-47.5) 225 (0-22.5) <0.001 325 (22.5-47.5) 225 (10.0-22.5) <0.001
General health 350 (25.0-45.0) 25.0 (15.0-350) <0.001 35.1 (30.0-50.0) 25.0 (15.0-35.0) <0.001 40.0 (30.0-50.0) 25.0 (15.0-35.0) <0.001
FIQ total score 58.2 (51.5-66.8) 76.8 (73.2-83.3) <0.001 52.0 (459-56.2) 732 (68.1-79.7) <0.001 55.5 (46.4-66.9) 71.9 (66.3-79.4) <0.001
FIQ-pain subscale 6.6 (5.0-8.0) 8.0 (7.2-9.5) <0.001 55 (44-70) 8.0 (7.0-9.0) <0.001 7.0 (4.6-7.5) 8.0 (6.3-9.0) <0.001
HADS anxiety 10.0 (6.5-12.0) 120 (9.0-16.0) <0.001 8.0 (4.0-10.5) 120 (9.0-153) <0.001 7.0 (4.5-9.5) 12.0 (10.0-14.0) <0.001
HADS depression 7.0 (4.0-9.5) 10.0 (6.5-13.0) <0.001 50 (3.0-8.0) 90 (6.0-12.0) <0.001 4.0 (3.0-6.0) 10.0 (12.0) <0.001

*Values are means (standard deviation), otherwise median (25", 75" percentiles); FIQ: Fibromyalgia Impact Questionnaire; SF-36: Short-Form 36 Health
Survey; HADS: Hospital Anxiety and Depression Scale; P* from analysis of variance, P® from Mann-Whitney test.

Patients were categorised into moderate or severe FM group according to the FIQ cut-offs proposed by Bennet (17) and Bennet ez al. (20): FIQ <70 vs. =70,
for moderate and severe, respectively; and FIQ <59 vs. =59 for moderate and severe, respectively; as well as the FIQ-based classification of FM-type I and

II described by Souza et al. (21).
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Fig. 1. Differences in tender points count and algometer score attending to the severity and type of
fibromyalgia (FM). Values are means and 95% confidence interval.

Patients were categorised into moderate or severe FM group according to the FIQ cut-offs proposed by
Bennet (17) and Bennet ef al. (20): FIQ <70 vs. =70, for moderate and severe, respectively; and FIQ
<59 vs. =59 for moderate and severe, respectively; as well as the FIQ-based classification of FM-type

I and II described by Souza et al. (21).

tion is based on distinguishing patients
attending to anxiety and depressive
symptoms.

Salli et al. (28) investigated the rela-
tionship between TPC and the severity
of the FM in 107 women and observed
a positive association between TPC and
FIQ total score (r=0.43), which is not in
agreement with our results (rho=0.17).
They also observed a significant asso-
ciations of TPC with pain (r=0.51) and
with depression (r=0.24), as measured
by the Beck Depression Index. The au-
thors concluded that TPC was a simple
and noninvasive examination that could

supply information about the disease
severity and the depression in FM. We
observed weaker associations of TPC
with FIQ-pain (rho=0.20, p=0.04) and
FIQ-depression (rho=0.18, p=0.05).
Other studies did not observe signifi-
cant associations between FIQ total
score and TPC as measured by digital
palpation of tender point sites (29-30)
or algometer (31), which is in agree-
ment with our results.

There are important associations be-
tween widespread pain and multiple
TPC (19, 32) and it has been shown that
significant tenderness can be achieved

on specific points also in healthy in-
dividuals (33-34). There seem to be a
considerable overlap between patients
with FM and those with other unex-
plained syndromes (35). In this regard,
patients may be artificially diagnosed
as having FM if they have higher TPC
with few symptoms and some patients
with classical symptoms may be ex-
cluded because they exhibit fewer than
11 tender points or pain threshold of
more than 4 kg/cm? at some specific
points (33, 35-38). To note is that TPC
as well as the perception of pain are
influenced by other factors such as the
menstrual cycle (39), cultural features
(31, 40) or even ethnicity (41).
Tastekin et al. (38) analysed the dis-
criminative value of all tender points,
alone and in combination, by investi-
gating the appropriate pressure mag-
nitude that should be applied during
tenderness examination. They ob-
served that the pressure pain threshold
was different across the tender points,
which suggested that the magnitude
pressure should be point-specific. In
a previous study, Tasketin ez al. (30)
also observed no association between
algometer score (the sum of the pain-
pressure values obtained for each ten-
der point) and FIQ, which may indicate
that this is still not the best solution.
According to the ACR, FM is a chronic
widespread pain with widespread allo-
dynia to pressure pain (5). Coster et al.
(19) observed, in a randomly selected
sample from the general population,
that only about 50% of individuals re-
porting chronic widespread pain relat-
ed to the musculoskeletal system meet
the ACR tender point criteria and there
was no clear clinical diagnosis for the
remaining 50%. Amris et al. (42) sug-
gested that musculoskeletal pain in pa-
tients with FM and chronic widespread
pain has neuropathic features. They
suggest that the pain detect question-
naire might be an additional useful and
easily applied screening tool assisting
in the identification of central sensitisa-
tion in patients reporting chronic wide-
spread musculoskeletal pain, and that
the Pain Detect Questionnaire (PDQ)
has a potential in the future diagnostic
assessment of patients with FM. TPC is
not replaceable tool for FM diagnosis,
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15. STAUD R, PRICE DD, ROBINSON ME: The
provisional diagnostic criteria for fibromy-
algia: One step forward, two steps back.
Arthritis Care Res (Hoboken) 2010; 62:
1675-6.

16. SALAFFI F, SARZI-PUTTINI P, CIAPETTI A et

Table II. Spearman correlations of tender points count and algometer score with fibro-
myalgia (FM) Impact Questionnaire (FIQ) dimensions and FIQ total score in female FM
patients (n=127).

Tender points count Algometer score

rho )2 rho P al.: Assessment instruments for patients with
fibromyalgia: properties, applications and
Total score FIQ 0.168 0.06 -0.156 0.14 interpretation. Clin Exp Rheumatol 2009; 27
Job difficulty 0.266 0.03 -0.264 0.06 (Suppl. 56): 592-105. .
Pain 0.195 0.04 0.103 035 17. BENNI?TT R: The Flbr.ornyalgla Impact Ques-
i tionnaire (FIQ): a review of its development,
Fatigue 0.164 0.07 0.005 0.96 current version, operating characteristics and
Morning tiredness 0.241 0.01 -0.160 0.15 uses. Clin Exp Rheumatol 2005; 23 (Suppl.
Stiffness 0205 0.03 -0.093 040 39): $154-162.
. 18. BURCKHARDT CS, CLARK SR, BENNETT
Anxiety 0.033 0.72 0.181 0.10 RM: The fibromyalgia impact questionnaire:
Depression 0.179 0.05 0.048 0.66 development and validation. J Rheumatol

but these results support the need of
more than TPC and the importance of
the inclusion of subjective scales when
diagnosing FM.

We do not know whether these results
could be applied to men, and future
studies should investigate the useful-
ness of tenderness to characterise FM
severity and symptomatology in men.
It would be of clinical interest to repli-
cate this study in other diseases related
to pain such as arthritis rheumatoid,
lupus, or chronic fatigue syndrome, as
well as in the general population.

In conclusion, the findings of this study
suggest that widespread pain and pain
hypersensitivity, as measured by TPC
and algometer score, do not seem to be
useful to characterise FM severity and
symptomatology (measured by FIQ) in
women
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CONCLUSIONES

e No se han observado diferencias consistentes que confirmen diferencias de
género en calidad de vida y sintomatologia en pacientes con fibromialgia.

e La fuerza de prensién manual estd reducida tanto en hombres como en
mujeres con fibromialgia, asi como en aquellos pacientes que padecen
fibromialgia severa con respecto a los que la presentan moderada. La
identificacion de personas que no alcanzan los puntos de corte de fuerza de
prension manual sugeridos en la presente Tesis podria ser una herramienta
complementaria y de utilidad para el médico/reumato6logo.

e La condicidn fisica en general y, particularmente, el test de los 30 segundos
de levantadas en una silla, discrimina entre mujeres con fibromialgia y
sanas, asi como entre las que padecen fibromialgia severa de la moderada.

e La obesidad es una condicion frecuente en mujeres con fibromialgia, siendo
su prevalencia sustancialmente superior a los valores normativos nacionales.

e La sintomatologia de las enfermas de fibromialgia con sobrepeso no difiere
de las obesas. Sin embargo, las pacientes con normopeso muestran menor
severidad en los sintomas, lo que sugiere que mantener un peso saludable
(normopeso) podria ser una forma util de mejorar la sintomatologia de la
enfermedad.

e Las enfermas de fibromialgia obesas presentan mayores niveles de ansiedad,
y depresién junto con una peor calidad de vida, capacidad aerodbica,
equilibrio dindmico y flexibilidad que aquellas con normopeso.

e Altos niveles de ansiedad y depresién se asocian con un mayor dolor
percibido. Ademas, las mujeres con mayores niveles de depresioén y ansiedad
presentan un mayor riesgo de padecer fibromialgia severa y/o Tipo II.

e La estimacion de los puntos de dolor no discrimina entre enfermas con

fibromialgia moderada y severa.

Conclusion general:
Los resultados de la presente memoria de Tesis ponen de manifiesto la utilidad de
la valoracién de la condicidn fisica y de la composicidon corporal como herramienta

complementaria en el diagnostico y seguimiento de la fibromialgia.
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CONCLUSIONS

e QOur data do not support meaningful gender differences in quality of life and
fibromyalgia symptomatology.

e Handgrip strength 1s reduced in women and men with fibromyalgia as well
as in those with severe fibromyalgia compared from their peers with
moderate fibromyalgia. Identification of persons who fail to meet the
suggested handgrip strength standards proposed in this Thesis can be a
helpful and informative tool for the clinician.

e Physical fitness in general and, particularly, the 30-s chair stand test,
discriminate women with fibromyalgia from those without fibromyalgia, as
well as those with moderate fibromyalgia from their peers with severe
fibromyalgia.

e Obesity is a common condition in women diagnosed with fibromyalgia and
its prevalence in this population is higher than the national reference values.

e Fibromyalgia symptomatology in obese patients do not differ from
overweight patients, whereas normal weight patients significantly differ from
either overweight and obese patients, suggesting that keeping a healthy
(normal) weight might be a relevant and useful way of improving
fibromyalgia symptomatology in women.

e Obese female fibromyalgia patients display higher levels of anxiety and
depression and worse quality of life, cardiorespiratory fitness, dynamic
balance/motor agility and upper flexibility than their normal weight peers.

e High levels of anxiety and depression are associated with higher perceived
pain but not tenderness. Women with higher levels of anxiety and
depression present increased risk of severe or/and Type II fibromyalgia.

e Tender points count do not discriminate women with moderate fibromyalgia

from those with severe fibromyalgia.

Overall conclusion:
The results of the present Thesis highlight the usefulness of physical fitness testing
and body composition as a complementary tool in the diagnosis and monitoring of

the fibromyalgia.
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