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Analysing Biological Rhythms in Fibromyalgia Syndrome
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ABSTRACT

Aim: This study evaluated biological rhythm disorders in patients with fibromyalgia syndrome (FMS).
Methods: The study enrolled 82 patients with FMS and 82 controls. Pain intensity was evaluated using
a visual analogue scale (VAS). The psychological conditions of the patients were evaluated using the
Beck Depression Inventory (BDI). The Biological Rhythms Interview of Assessment in Neuropsychiatry
(BRIAN) was used to assess disturbances in biological rhythms (ie sleep, activity, social and eating pat-
terns).
Results: There was no difference between the two groups at baseline (all p > 0.05). The BDI, BRIAN
total, sleep, activity, social, and eating scores were higher in patients with FMS than in the controls (all
p < 0.001). Further, a significant correlation was found between biological rhythms and BDI scores (p
< 0.001) and there were positive correlations between the VAS score and BRIAN total, sleep, and eating
and BDI in patients with FMS (all p < 0.001).
Conclusion: There are marked biological rhythm disturbances in FMS. There is an important relation-
ship between rhythm disorders and FMS. The disturbances in sleep, functional activities, social parti-
cipation, and disordered rhythms like eating patterns show the need for a multidisciplinary approach to
treating patients with FMS.
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RESUMEN

Objetivo: Este estudio evaluó trastornos del ritmo biológico en pacientes con el síndrome de fibromial-
gia (SFM).
Métodos: El estudio alistó a 82 pacientes con SMF y 82 controles. Se evaluó la intensidad del dolor me-
diante una Escala Analógica Visual (EAV). Las condiciones psicológicas de los pacientes fueron eva-
luadas mediante el Inventario de Depresión de Beck (IDB). La Entrevista de Ritmos Biológicos de
Evaluación en Neuropsiquiatría (BRIAN) se utilizó para evaluar las alteraciones en los ritmos biológi-
cos (es decir, sueño, actividad, patrones sociales y alimentarios).
Resultados: No hubo diferencias entre los dos grupos al inicio del estudio (todos p > 0.05). Las pun-
tuaciones de IDB y BRIAN en su totalidad – sueño, actividad, resultados sociales y alimentarios – fue-
ron mayores en los pacientes con SMF que en los controles (todos p < 0.001). Además, se encontró una
correlación significativa entre los ritmos biológicos y la puntuación de IDB (p < 0.001) y hubo una co-
rrelación positiva entre la puntuación de EAV, BRIAN en total – dormir y comer – e IDB en pacientes
con SMF (todos p < 0.001).
Conclusión: Hay marcadas alteraciones del ritmo biológico en SMF. Existe una importante relación
entre los trastornos del ritmo y SMF. Las perturbaciones de sueño, las actividades funcionales, la par-
ticipación social, y los ritmos desordenados tales como los patrones de alimentación, muestran la nece-
sidad de un enfoque multidisciplinario para tratar a pacientes con SMF.
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INTRODUCTION
Fibromyalgia syndrome (FMS) is characterized by widespread
pain, fatigue, disturbed sleep and appetite, morning stiffness
and cognitive dysfunction. It is associated with other co-mor-
bidities, such as depression, anxiety and irritable bowel syn-
drome (1). Fibromyalgia syndrome affects mostly females
from 20 to 55 years old (2).

The aetiopathogenesis of FMS is not understood fully,
but includes dysfunction of the central and autonomic nervous
systems, neurotransmitters, hormones, external stress factors
and psychiatric conditions. The levels and daily release rhy-
thms of hormones and neurotransmitters such as serotonin, ep-
inephrine, dopamine, and substance P are abnormal in FMS
(3).

Daily biological rhythms are important in sleep cycles,
body temperature, and the effects of hormone levels on cogni-
tion, attention and mood. Disruption of these daily rhythms is
associated with mood disorders (4, 5). Sleep, appetite, and so-
cial rhythms are generally dysfunctional in depressive disor-
ders (6). The aetiology of FMS includes alterations in the
physiology of the circadian cycle, which can disrupt the daily
rhythms of FMS patients.

There are no instruments that comprehensively evaluate
biological rhythms, including sleep, activity, social and eating.
This report outlines the development and validation of a new
instrument, the Biological Rhythms Interview of Assessment in
Neuropsychiatry (BRIAN), devised to evaluate biological
rhythms in a clinical setting (7). Therefore, this study evalu-
ated biological rhythms in patients with FMS.

SUBJECTS AND METHODS
The study was approved by the Institutional Ethics Committee.
Informed consent was obtained from all individuals. This
study included 82 patients with FMS diagnosed according to
the American College of Rheumatology (ACR) criteria (8) and
admitted to the Physical Medicine and Rehabilitation Centre.
The control group comprised 82 healthy individuals. Subjects
with psychiatric, systemic, neuromuscular and neurological
diseases, anaemia, endocrine or metabolic disorders were ex-
cluded. Demographic information, such as age, gender, occu-
pation, educational level and pain duration, was recorded. A
full blood count, erythrocyte sedimentation rate, and routine
biochemical tests, autoimmune/inflammatory markers (eg au-
toantibodies, rheumatoid factor, complement, cryoglobulin),
endocrine function tests, viruses (HIV, HBV, HCV) were also
performed.

The level of pain was measured using a visual analogue
scale (VAS) [0–100 mm] and the number of tender points was
evaluated according to the 1990 ACR criteria. Eighteen
anatomical tender points and four symmetric control points
were assessed using ~4.0 kg of pressure.

The psychological condition of the patients and control
group was evaluated using the Beck Depression Inventory
(BDI), which assesses various symptoms of depression using
21 questions (9). The validity and reliability of these tests have
been demonstrated (10). The daily biological rhythm was eval-
uated using BRIAN. The 18 items of the scale are divided into
four specific areas: sleep, activity, social rhythms, and eating
patterns. All items are scored from 1 (no difficulties) to 4
[serious difficulties] (7). The validity and reliability of the
Turkish version of the questionnaire have been assessed (11).

Statistical analysis
All statistical analyses were conducted using SPSS version 17
(SPSS; Chicago, IL, USA). Descriptive statistics were ana-
lysed as medians and standard deviations. Scores on the BDI,
BRIAN and BRIAN sub-scales were compared between
groups using the Mann-Whitney U-test, and Spearman’s cor-
relation analysis was used to evaluate the relationships between
these scores. A p-value < 0.05 was considered to indicate
statistical significance.

RESULTS
The demographic and clinical characteristics of the subjects
are presented in Table 1. There was no significant difference
in the characteristics of the two groups (all p > 0.05).
Table 1: Demographic characteristics of the patients

FMS Controls p
n = 82 n = 82

Age (years) 38.1 ± 11.7 42.9 ± 9.5 0.44
Gender (male/female) 7/75 5/77
Weight (kg) 69.1 ± 13.0 71.7 ± 14.1 0.54
Height (cm) 161.3 ± 7.2 162.4 ± 8.5 0.66
BMI (kg/m2) 26.6 ± 1.8 27.1 ± 1.9 0.38
Duration of diagnosis (months) 4.3 ± 3.5 –
Marital status (single/married) 24/58 21/61 0.65
Education 0.67

Literate* 6.1% 7.5%
Primary school 46.3% 47.9%
High school 17.1% 18.1%
University 30.5% 26.5%

Occupation 0.46
Employee 30 (36.6%) 31 (37.8%)
Housewife 44 (53.7%) 40 (48.7%)
Retired 4 (4.9%) 6 (7.3%)
Unemployed 4 (4.9%) 5 (6.1%)

Values are presented as the median ± standard deviation
FMS: fibromyalgia; BMI: body mass index
*Know how to read and write but no diploma

The BDI, BRIAN total, sleep, activity, social and eating
scores were higher in the patients with FMS than in the con-
trols [all p < 0.001] (Table 2). There were positive correla-
tions among BDI, BRIAN total and the four BRIAN sub-scales
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in the patients with FMS (all p < 0.001). There were also pos-
itive correlations between the VAS score and the BRIAN total,
sleep and eating, and BDI (Table 3).

patients and a positive correlation between depression and
biological rhythms. Therefore, we believe that abnormal bio-
logical rhythms will be normalized by the treatment of de-
pression in these patients.

After chronic pain, the main problem in FMS is sleep
disorder ie sleep is not restful. The circadian rhythms of sleep
are disrupted in patients with FMS (3). We believe that disor-
ders of neurotransmitters and hormones that affect the sleep
rhythm, such as serotonin and growth hormone, disrupt the
sleep rhythm in patients with FMS.

In FMS, functional capacity is impaired due to muscle
fatigue and weakness, which can affect the daily physical ac-
tivity of these patients. Studies have reported low functional
capacity in patients with FMS (13, 14), as in this work. The
symptoms of FMS considerably impair the activities and social
participation of these patients and ultimately result in a poorer
health-related quality of life. Therefore, exercise therapy
might regulate the activity rhythms of these patients (15).

Table 2: Comparison of the clinical findings

FMS Controls Z value p-value
n = 82 n = 82

VAS 100 (mm) 63.2 ± 14.4 –
BRIAN total 42.8 ± 8.2 26.83 ± 5.86 –10.002 < 0.001
Sleep 15.2 ± 3.0 9.32 ± 2.45 –9.896 < 0.001
Activity 12.67 ± 3.38 7.21 ± 1.92 –9.421 < 0.001
Social 7.68 ± 2.33 5.64 ± 1.48 –6.148 < 0.001
Eating 7.65 ± 2.75 4.83 ± 1.11 –7.948 < 0.001
BDI 17.29 ± 9.37 7.34 ± 3.53 –6.106 < 0.001

Values are presented as the median ± standard deviation
FMS: fibromyalgia; VAS: visual analogue scale;
BRIAN: Biological Rhythms Interview of Assessment in Neuropsychiatry;
BDI: Beck Depression Inventory

Table 3: Correlations of the clinical findings

Variables VAS BRIAN BRIAN BRIAN BRIAN BRIAN BDI
total sleep activity social eating

VAS 1
BRIAN total 0.247*

0.025
BRIAN sleep 0.218* 0.913** 1

0.048 0.000
BRIAN activity 0.113 0.904** 0.823** 1

0.310 0.000 0.000
BRIAN social 0.142 0.728** 0.593** 0.609** 1

0.199 0.000 0.000 0.000
BRIAN eating 0.285** 0.791** 0.664** 0.633** 0.617** 1

0.009 0.000 0.000 0.000 0.000
BDI 0.279* 0.502** 0.458** 0.443** 0.308** 0.450** 1

0.011 0.000 0.000 0.000 0.000 0.000

The squares contain the correlation coefficient above the p-value
**Correlation is significant at the 0.01 level (2-tailed)
*Correlation is significant at the 0.05 level (2-tailed)
VAS: visual analogue scale; BDI: Beck Depression Inventory; BRIAN: Biological Rhythms Interview of
Assessment in Neuropsychiatry

DISCUSSION
Chronic pain, sleep and functional activity disorders, social
incompatibility and depression symptoms are all problems in
patients with FMS. Although there are many clinical scales
with which one can assess these clinical problems independ-
ently, no one scale enables assessment of all of the components
of the patient’s daily life comprehensively and rapidly. The
Biological Rhythms Interview of Assessment in Neuropsychi-
atry is a biological assessment scale that assesses the patient’s
daily activities, quality of life, and factors such as sleep, social
and functional activity, and eating habits (7).

Studies of depressed and bipolar patients have reported
a relationship between disease intensity and disturbed biolo-
gical rhythms; treatment resulted in normalization of the bio-
logical rhythms (6–12). We also found depression in the FMS

A biological rhythm has a regular periodicity of physio-
logical or behavioural expression, such as hormonal secretion
and eating patterns. The biological rhythm is the result of the
interaction between endogenous (eg hormones) and exogenous
(eg temperature) factors. The exogenous factors set the bio-
logical clock and include exercise, eating patterns, and social
factors (16).

Irregular eating habits and nutritional disorders, which
are more prominent in adolescent FMS patients, affect the
severity of the disease. There was a correlation between the
pain score and eating rhythms in our study, as reported else-
where (17).

This study showed that disturbances of biological
rhythm (eg in sleep and social and activity patterns) are marked
in FMS, and there is an important link between rhythm insta-
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bility and FMS. We think that the disruptions in these rhythms
are caused by abnormalities in biological factors (eg hormones
and metabolism). Biological rhythm regulation might be an
important target for interventions to treat symptoms, prevent
relapses and improve functioning in FMS. Further, the strong
correlations between depression and FMS, the disturbances in
sleep, functional activity and social participation, and disor-
ders of rhythm, such as eating patterns show the necessity of a
multidisciplinary approach to treatment.

In summary, specific psychosocial interventions fo-
cussed on lifestyle regularity should be considered as an add-
on maintenance treatment for FMS. We believe that the
BRIAN score facilitates assessment of daily activities, patient
and treatment parameters in patients with FMS.
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