SAGE Open Medicine
Original Article P <

SAGE Open Medicine

Volume 8: I-11

© The Author(s) 2020

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/2050312120943072
journals.sagepub.com/home/smo

®SAGE

A training program for fibromyalgia
management: A 5-year pilot study

Céline Bodéré'->3, Mathilde Cabon', Alain Woda?*,
Marie-Agnés Giroux-Metges®¢, Youenn Bodéré’, Philippe Saliou®,
Bertrand Quinio?, Laurent Misery' and Anais Le Fur-Bonnabesse' 3

Abstract

We studied the effects of a specific cardio training program lasting 5years on pain and quality of life in fibromyalgia patients.
Method: An observational longitudinal pilot study was conducted in |38 fibromyalgia women. Fibromyalgia women recruited
were asked to carry out three sessions per week, each lasting 45 min, of moderate-intensity continuous training (64%—75%
Maximal Heart rate [HRmax]). During the first year, the patients progressively increased their training intensity. During the
last 2 years, the patients were asked to associate moderate-intensity continuous training and high-intensity interval training
(85%—90% HRmax). Pain on a visual analog scale, anxiety and depression state on the Hospital Anxiety and Depression Scale,
impact of fibromyalgia on daily life using the Fibromyalgia Impact Questionnaire, heart rate and sleep quality (visual analog
scale) were assessed at baseline and each year for 5years.

Results: Forty-nine patients dropped out in the first year. Depending on their training status, the remaining 89 patients
were retrospectively assigned to one of the three groups: Active (moderate-intensity continuous training), Semi-Active (one
or two sessions, low-intensity continuous training <60% HRmax) and Passive (non-completion of training), based on their
ability to comply with the program. Alleviation of all symptoms (p <<0.0001) was observed in the Active group. Increasing
exercise intensity enhanced the effects obtained with moderate-intensity continuous training. Significant change in the
Fibromyalgia Impact Questionnaire (p <0.0001) and depression (Hospital Anxiety and Depression Scale; p < 0.0001), and no
significant decrease in pain were noted in the Semi-Active group. No effect of the training was observed in the Passive group.
Conclusion: The study intervention associated with multidisciplinary care alleviated pain, anxiety and depression, and
improved both quality of life and quality of sleep, in fibromyalgia patients.
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Introduction

Fibromyalgia (FM) syndrome is a widespread chronic pain
condition characterized by heterogeneous symptoms and
functional disability including pervasive pain, sleep distur-
bances, cognitive dysfunction, emotional disorders, and
chronic fatigue. Its diagnosis is based on the symptoms and

their severity as described by patients.!> FM’s mechanisms
are currently better known. FM is considered to be a stress-
related syndrome affecting the autonomic nervous system
(ANS).? the hypothalamic—pituitary—adrenal axis (HPA)*®
and the immunity system.® This stress response dysfunction
was the primum movens of the condition, not only as the trig-
ger of the condition but also as a maintaining/reinforcing
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factor. This leads to a state of deficient adaptation to common
life events; in other words, an impairment of the physiologi-
cal adaptation to trivial daily stress events.®!®!! This stress
axis deficit (HPA and ANS) may secondarily induce dysregu-
lation of pain modulation.*®!>!3 This neurovegetative dysto-
nia may explain the clinical manifestations of FM (sleep
disorders, anxiety, neurovegetative dystonia and associated
syndromes such as irritable bowel syndrome and decondi-
tioning syndrome).’

Pharmacological treatments fail to alleviate FM symp-
toms. On the contrary, all pain associations and best practice
guidelines strongly recommend the practice of aerobic phys-
ical activity to alleviate symptoms in FM patients 410
Several studies have shown the effectiveness of cardio exer-
cise training on pain, sleep, anxiety, depression and quality
of life in FM patients.'!” More recently, attention was
directed toward the effects of intensity, frequency and type
of exercises (endurance versus resistance, continuous train-
ing versus interval training) on pain and quality of life.'®
However, the duration and especially the intensity of the
exercises in these training programs are not unanimous.
Bidonde et al.'"* reviewed in an “umbrella” nine articles
including a total of 60 randomized controlled studies, con-
firming the overall efficacy of physical activity on FM symp-
toms. However, the authors caution that, given the nature of
the available studies, they are unable to make specific rec-
ommendations for an optimal physical activity program in
FM patients. Furthermore, the duration of the training pro-
grams evaluated in these 60 studies ranged from 4 to
34 weeks with a mean of only 13.5 = 6.71 weeks, the equiva-
lent of 3months.'

Thus, truly long-term data associating physical training
and FM are almost non-existent. To date, no study has com-
bined moderate-intensity continuous training (MICT) and
high-intensity interval training (HIIT) in a training program
designed to improve pain and quality of life for FM patients.

The objective of this study was to examine whether this
long-term specific exercise therapy (with MICT and HIIT) is
associated with changes in pain, and quality of life, in FM
women. The results of this observational pilot study might
help us better understand the importance of exercise therapy
dosage components and could provide a basis for future con-
trolled randomized blinded research in this field.

Methods

The ethics committee of the University Hospital of Brest
approved the study design. The patients gave their written
informed consent before participating in the study. Procedures
were performed in accordance with the standards of the
Declaration of Helsinki, except for registration in a database.

Study design

This pilot study was conducted in the Pain Center at
the University Hospital of Brest. This is a prospective

observational longitudinal study to assess, in a long-term
study, the effectiveness of a training program combining
MICT and HIIT on symptoms of FM, to provide a basis for
future randomized, controlled, blind trials. As this is a pilot
study, the number of subjects to be included is guided by the
potential for inclusion. Participation in this study was pro-
posed to all women (n=173) attended the Pain Center
between March 2004 and December 2006 and who met the
study’s inclusion and non-inclusion criteria. One hundred
thirty-eight FM women were recruited. Patients were asked
to carry out three sessions per week of a specific training
program, two of which were supervised by a physiothera-
pist. Patients were examined every 3 months at the Pain
Center for biopsychosocial follow-up, which examined
symptoms and training. An assessment visit was made at the
end of every year for Syears (T1-T5) from 2004 to 2011.
All data were collected prospectively. For the analysis of
these data, the patients were retrospectively divided into
three groups according to the training performed (section
“Group assignment”).

Patients

Participants met the following entry criteria: they were
women aged 18-74years, they fulfilled the American
College of Rheumatology classification criteria for FM,"
they reported spontaneous pain intensity =3/10 on a visual
analog scale (VAS; pain had to be felt at least 3 days a week),
their body mass index (BMI) was between 18.5 and 29kgm 2,
they had been on stable doses of medications for FM for
=4 weeks, they were covered by a social security scheme
and they were aware of the limitations of the program to
which gave their free informed consent.

Persons who presented any of the following were
excluded: chronic pain unrelated to FM (isolated inflamma-
tory joint, cancer, infectious, traumatic, localized neuro-
pathic or degenerative joint pain); cardiovascular, lung,
metabolic, or neurological diseases; conditions that would
prohibit physical exercise; severe psychiatric disorders; use
of medications that might affect chronotropic response to
exercise; pregnancy or breastfeeding; or inability to speak or
read French fluently (inability to understand the pain scale
and cooperate in testing).

Recording of participant characteristics

During the first visit and at the end of each year for 5years,
pain was assessed on a VAS.?’ Participants were asked to
mark the point that best corresponded to the intensity of their
pain sensation on a non-graduated straight line (scale length
100mm). “No pain” and “the most pain imaginable” were
written at the two ends of the scale. The mean and maximal
spontaneous pain felt in the last 7 days was scored. To assess
psychological factors such as anxiety and depression, par-
ticipants filled out the Hospital Anxiety and Depression
Scale (HADS).2"?? To assess FM impact in everyday life,
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participants filled out the French version of the Fibromyalgia
Impact Questionnaire (FIQ).2> A VAS was used to assess
sleep quality. The level of pharmacological pain therapies
was scored on a four-step scale corresponding to the three-
step “ladder” of the World Health Organization (Ladders 1
(paracetamol), II (codeine or tramadol), III (morphine and
opioid) and 0 when no pharmacological treatment had been
used). No gabapentin or pregabalin were prescribed to FM
patient in the Pain Center.'® Heart rate (HR) and blood pres-
sure were measured using an automated oscillometric blood
pressure device (Dinamap Procare 400 v2). A single operator
performed examinations using a standardized form.

Intervention

The basis of the cardio training program was common for all
the patients, but was individualized for each patient (for fre-
quency, intensity, duration and supervision) based on pain
states, capacity for physical effort and other characteristics.
Two sessions per week were supervised by a physiotherapist
with special expertise in high-level athletic training, rehabilita-
tion of patients and care for patients with chronic pain. One
session per week was unsupervised (autonomous manage-
ment). The pain care practitioner following up the patient in the
Pain Center also had expertise in the physiology of physical
training. Patients were asked to perform three sessions per
week, each lasting 45min, of MICT (64%—75% Maximal
Heart rate [HRmax]).'* Tanaka’s age-based prediction equation
(208—0.7 X age) is used to calculate HRmax. To favor long-
term completion of the training program, patients were free to
choose the physical activity type they performed unsupervised.
At the early stage, the intensity and duration of the training ses-
sions were adapted to the physical condition of each patient.
This intervention had to be easy, non-traumatic and gradual.?*
Accordingly, to promote patient adherence and limit pain exac-
erbation, exercise intensity started very low, and then gradually
increased to reach the neurovegetative goal. The objective was
to practice physical activity corresponding to 45 min of running
at 7kmh™!, 3 times a week for women with BMI in the normal
range.” After 3 years of training, patients performing the exer-
cises (Active group) had increased the intensity of their ses-
sions. Gradually (from T3 to T5), MICT was associated with
HIIT which consisted of five stages of 15-60s at 85%—110%
HRmax, interspersed by 15-60s of active recovery at 64%—
75% HRmax.?® The physiotherapist has assessed the patient’s
HR during the sessions using an HR monitor. Session training
(Figure 1) is completed as below:

e Biking: 20 min (warm-up): 55%—-65% HRmax
e Elliptical trainer:

Before T3, progressively 20min of MICT: 64%—75%
HRmax

After T3, 10min of MICT followed by 10min of HIIT

e Treadmill: Smin of recovery: 55%—65% HRmax

Whatever the exercises type, the goal to reach is neurovege-
tative (MICT: 64%—75% HRmax and HIIT: 85%—110%
HRmax).

Group assignment

Patients were retrospectively assigned to one of the three
groups (Active, Semi-Active and Passive) depending on
their adhesion to the training process (Figure 2). At the end
of Year 2, patients were assigned to one of the three groups:
Active, Semi-Active and Passive. Patients in the Active
group had reached the physiological training goal (three ses-
sions of MICT per week each lasting 45min: 64%—75%
HRmax). Patients in the Semi-Active group had done three
acrobic exercises per week, but did not reach the neuroveg-
etative objective (intensity <60% HRmax and short duration
of training session). Patients in the Passive group did not
complete the training.

Statistics

Data analyses were performed in blind conditions. We dis-
played continuous variables as mean and standard deviation
(SD) in centimeters for the VAS and the sleeping quality
scores, in beats per minute for HR, in months for diffuse pain
emergence and as dimensionless scores for HAD and FIQ.
Analgesic consumption was considered an ordinal variable
with four grades on the three-step “ladder.” After testing nor-
mality, we used a simple univariate general linear model (anal-
ysis of variance (ANOVA)) to compare quantitative baseline
characteristics of the three groups. When ANOVA indicated a
significant difference, we performed a post hoc multiple com-
parison procedure following Tukey’s honestly significant dif-
ference (HSD). The analyses of our longitudinal study design
were performed using a mixed-model ANOVA accounting for
repeated measures (TO, T1, T2, T3, T4 and T5), within each
patient over time, including group effect (Active, Semi-Active
and Passive). Pain (VAS), anxiety and depression (HADS),
quality of life (FIQ), sleep quality (VAS) and HR were used as
quantitative responses in this model testing the main effect of
group and time and of analgesic consumption and time.
Tukey’s HSD test was used as a post hoc test when the effects
of these interactions were statically significant. To limit miss-
ing data, some data were obtained by phone call when patients
missed an assessment session. The final results analysis was
based on intention-to-treat analyses. Statistical analysis was
performed with the Statistica 10.0 software package. The sig-
nificance level was set at p <0.05.

Results

Patient characteristics

The study involved 138 FM women. Forty-nine patients
dropped out in Year | of the study. Data for these 49 patients
were discarded. Data from 89 patients were analyzed.
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Figure |. Program of cardio training session defined by HR (a) before T3 of the study (warm-up: biking; MICT: elliptical trainer;
recovery: treadmill) and (b) after T3 of the study (warm-up: biking; MICT and HIIT: elliptical trainer; recovery: treadmill).
HR: heart rate; MICT: moderate-intensity continuous training (64%—75% HRmax); HIIT: high-intensity interval training (15-60s at 85%—110% HRmax,

interspersed by 15—60s of active recovery).

At baseline, no significant difference was found between
the three groups (Table 1): age (p=0.88), BMI (p=0.55),
pain duration (p=0.98), pain intensity (p=0.91), painkiller
step (p=0.70), FIQ (p=0.77), Hospital Anxiety Depression
Scale (Anxiety; HADA; p=0.23), Hospital Anxiety
Depression Scale (Depression; HADD; p=0.89), sleep qual-
ity (p=0.35) and HR (p=0.94).

Crossover between groups

There were few crossovers between the three groups in the
course of the study (Additional Figure 1). Crossovers

occurred only between Year 1 and 2 of training. Group
assignments were made definitively at the end of Year 2.

Pain evaluation

The three groups showed statistically significant differences
in pain intensity (F(2, 86)=191.56, p <0.001; Figure 3(a)).
In the Passive group, pain increased significantly after Year
1 (»p<<0.05) and after Syears of study (p<<0.001). In the
Semi-Active group, pain decreased significantly after Year 1
of training (p <0.001), but there was no significant differ-
ence between T0 and TS5 (p=1.00). In the Active group, pain
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Figure 2. Study design LICT: low-intensity continuous training; MICT: moderate-intensity continuous training associated with high-

intensity interval training (HIIT) during the last 3years.

Reason for drop out (49): moving out (3), pregnancy (3), discovery of an exclusion factor (4), improvement of symptoms no longer requiring treatment at
the pain center (18), lack of availability/time to carry out assessments visits (9), lack of engagement in the proposed study (3) and reason indeterminate (9).

decreased progressively from Year 1 (p<0.001) to the end
of the Year 5 (» <0.001). There was a significant pain differ-
ence between the Active group and both the Semi-Active
group (p < 0.05) and the Passive group (» <0.001) in Year 1
of training and until the end of the study. Pain VAS was sig-
nificantly different between the Passive and Semi-Active
groups (p<0.05) throughout the study, except at T3

(p=0.23).

Painkiller step

The painkiller step decreased in all groups during the first
2 years of training (Figure 3(b)). There was no difference in

the painkiller step between the Semi-Active group and the
Passive group (p=1.00) in the first 2 years. The painkiller
step increased significantly in the Passive group from Year 3
of training (p <0.05). Patients in the Semi-Active group
used paracetamol only during Year 2 (» <0.001). Patients in
the Active group used paracetamol only in Year 1 and took
no painkiller after 2 years of training (» <0.001).

Anxiety and depression

The anxious state improved in Year 1 of training in all
groups, with no significant difference between the Semi-
Active group and the Active group (p=0.99; Figure 4(a)).
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Table |. Patients’ characteristics in Active, Semi-Active and Passive groups at baseline.

Total FM (n=89) Active group Semi-Active Passive group Group
Mean (SD) (n=28) group (n=31) (n=30) difference
Mean (SD) Mean (SD) Mean (SD)

Age (years) 44.02 (8.99) 43.40 (11.19) 44.57 (8.13) 44.13 (7.47) NS (p=0.88)
BMI (kgm™?) 22.53 (2.98) 22.97 (2.79) 22.11 (3.98) 22.55 (1.71) NS (p=0.55)
Pain duration (months) 62.70 (57.4) 62.00 (50.9) 61.75 (57.3) 64.23 (64.9) NS (p=0.98)
Pain intensity (VAS 0—100) 61.29 (11.12) 60.57 (10.72) 61.74 (11.07) 61.50 (9.64) NS (p=0.92)
Painkiller step (0-3) 2.35 (0.71) 2.36 (0.73) 2.42 (0.72) 2.27 (0.69) NS (p=0.70)
FIQ (0-100) 65.94 (7.61) 65.50 (7.47) 66.74 (7.90) 65.53 (7.63) NS (p=0.77)
HADA (0-21) 11.47 (2.08) 11.07 (2.09) 11.97 (2.01) 11.33 2.11) NS (p=0.23)
HADD (0-21) 8.97 (2.94) 9.18 (3.14) 8.81 (2.95) 8.93 (2.83) NS (p=0.89)
Sleep quality (VAS 0-100) 86.75 (9.76) 88.89 (10.49) 86.23 (7.94) 85.30 (10.70) NS (p=0.35)
HR (bmin™") 75.19 (6.56) 75.54 (6.64) 75.10 (6.65) 74.97 (6.61) NS (p=0.94)

FM: fibromyalgia; SD: standard deviation; BMI: body mass index; VAS: visual analogue scale; FIQ: Fibromyalgia Impact Questionnaire; HAD: Hospital

Anxiety Depression Scale (A: Anxiety; D: Depression); HR: heart rate.
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Figure 3. (a) Pain assessed by a visual analog scale (VAS) and
(b) painkiller ladder in Active (AC), Semi-Active (SE) and Passive
(PA) groups over 5years (TO, Tl, T2, T3, T4 and T5). Bars are
standard error of the mean.

*Significant difference (p < 0.05) for intergroup comparison at each time.

There was a significant difference in anxious state between
the Passive group and both the Semi-Active group (p <0.001)
and the Active group (p<0.001) in Year 1. After the first
year, the anxious state significantly worsened in the Passive

group (p<<0.001) and remained stable in the Semi-Active
group until the end of the study (p=1.00). The anxious state
improved significantly in the Active group throughout the
study (p <0.001). Year 3 of training saw a highly significant
difference in progress between the Active group and the oth-
ers (p<0.001). At the end of the program, patients in the
Active group were considered normal on the HADA scale
(score in the normal range).

There was no change in depression state in the Passive
group at any time in the study (p=1.00), whereas the other
groups strongly improved their depression state (Active:
p<<0. 001 and Semi-Active: p<<0.001; Figure 4(b)). The
Semi-Active and Active groups were considered normal on
the HADD scale (score in the normal range) at T1.

Impact of FM on daily function

The impact of FM on daily function as indicated by the FIQ
was statistically very significantly different between the
three groups (F(2, 86)=297.95 p <0.001; Figure 4(c)). The
symptoms of FM were strongly alleviated in the Active
group after Year 1 of training. Patients’ symptoms were not
alleviated in the Passive group (p=1.00). There was no dif-
ference in FM symptoms between the Passive group and the
Semi-Active group (p=0.99) after Year 1, but FIQ was sig-
nificantly different between the Passive and Semi-Active
groups for all the other years (p <0.001).

Sleep quality

There was a slight improvement in sleep quality for all three
groups in Year 1, significant for both the Active (»p <0.01)
and Semi-active (»p <0.001) groups and non-significant for
the Passive group (p=0.33; Figure 5). Sleep quality was
strongly improved in the Active group (p <0.001) after Year
3. Adding HIIT to the training program in the Active group
steepened the slope of the sleep quality improvement curve.
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Figure 4. (a) Anxiety and (b) depression (assessed by the HADS) and (c) impact of fibromyalgia on daily function (assessed by the FIQ)
in Active (AC), Semi-Active (SE) and Passive (PA) groups over Syears (TO, T1, T2, T3, T4 and T5). Bars are standard error of the mean.

*Significant difference (p < 0.05) for intergroup comparison at each time.
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Figure 5. Sleep quality (assessed by a VAS) in Active (AC),
Semi-Active (SE) and Passive (PA) groups over 5years (TO, T1,
T2, T3, T4 and T5). Bars are standard error of the mean.
*Significant difference (p < 0.05) for intergroup comparison at each time.

There was no significant difference between the Passive and
Semi-Active groups after Year 4 (p=0.20) and Year 5
(p=0.40).

HR at rest

The Active group showed a decrease in the resting HR from
the beginning of the HIIT (T3; p <0.001; Figure 6). The low
resting HR (61-65bmin™!) seen in the Active group after
Syears of training lent these patients the status of trained
sportswomen.

Discussion

Regular physical activity is a necessary human physiological
process with therapeutic power. Many short- and medium-
term studies have highlighted the relative efficacy of physi-
cal training on pain and other FM symptoms.'* The present
study reports a physical activity—based program leading to a
dramatic alleviation of FM symptoms in a large fraction of
the patients, and in almost all those who completed the
program.

The content of the program must be considered, given
that it is the first therapeutic proposal that includes an asso-
ciation of HIIT with a 5-year program. Few studies have
assessed FM patients over a long period of training such as
Syears, and very few have used HIIT associated with MICT.
In this study, the improvement observed in most variables
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Figure 6. Resting heart rate (HR) in Active (AC), Semi-Active
(SE) and Passive (PA) groups over 5years (TO, Tl, T2, T3, T4 and
T5). Bars are standard error of the mean.

*Significant difference (p < 0.05) for intergroup comparison at each time.

was progressive and, apart from pain-related symptoms,
peaked only after 4 or Syears. The timing of the training
intensity may also play an essential role in the modulation of
the ANS.2”2® MICT associated with HIIT was more effica-
cious than MICT alone in improving autonomic functions?
and thereby in reducing FM symptoms.

The tailoring of the program according to the patient
could also explain the efficacy of the program: individual
mood characteristics, physical shape and sport habits were
considered when giving the first instructions, and these were
constantly adjusted in the course of the 5years. For example,
MICT/HIIT association was not used at the beginning of the
program, since HIIT and even MICT can significantly exac-
erbate pain.**® Only low-intensity continuous training
(LICT) was used at that stage, often for very short duration
of a few minutes. Training intensity was gradually increased
to a moderate level (MICT), and then to a vigorous level
(HIIT) to become efficacious toward both pain and other
symptoms. The time required to reach this goal might be sev-
eral weeks, months or even several years, according to the
program stage, and the patient’s rhythms, abilities and limits
such as exacerbation of pain.

Symptom alleviation depended on the level of
training attained

The Passive group patients did not complete the training
program. FM symptoms were not alleviated. On the contrary,
pain and anxiety state actually worsened. Discontinuing the
program was probably related to personality profiles such as
willingness, pain acceptance and secondary gain.>!3*

The Semi-Active group patients also reported acute pain
induced by the exercises.?*** This led to a decrease in

frequency, intensity and/or duration of their training despite
coaching by the physiotherapist. LICT as performed by the
Semi-Active group had an effect on chronic pain for the first
year only. LICT had no effect on the ANS. Practice of LICT,
however, meant reduced inactivity and less sedentary living.
Social life was improved in relation to life quality betterment
shown by FIQ and HAD changes.

In its review of reviews, Bidonde et al. (2014) advised
doing three sessions per week, each lasting 45 min, of physi-
cal training at moderate intensity. However, in many cases
reported in medium-term studies, many FM patients did only
LICT,*>% like our Semi-Active group. Intensity of physical
activity was lower than prescribed when the patients were
free to choose the intensity of exercises.’” We note that deter-
mining factors affecting the compliance to this type of train-
ing program associating MICT and HIIT were neither pain
and symptom duration nor anxiety or depression, but
patients’ personality, coping style and sports background.*®
Finally, it is clear that implementing the training program
required motivation and a significant investment of patients.

Active group patients complied with the prescribed spe-
cific training (MICT for 3 years followed by the association
of MICT and HIIT for 2 years). A physiotherapist performed
the follow-up twice a week with very few missing visits over
the 5years. During these frequent sessions, the physiothera-
pist and other pain care practitioners coordinated their efforts
to induce patients to behave with an independent mind.
Finally, patients reached a near-total improvement in pain,
sleep quality, life quality (FIQ) and FM symptoms after
4 years of training. The 15-20 min of HIIT performed during
the last year or years of the program in addition to MICT was
concomitant with a final enhancement of FM symptomatol-
ogy. High-intensity training led to more autonomic adapta-
tions than moderate-intensity exercise.’® In the same line,
several studies have shown that supervised aerobic exercise
at moderate to vigorous intensity reduces pain perception
and improves mental health and sleep quality. The efficacy
of these effects was higher with HIIT.'#4%4! The training pro-
gram must be continued over long term to maintain the ben-
eficial effects of physical activity on FM symptoms.*?

The pathophysiological mechanisms underlying the
improvement of these symptoms will be explored in a future
study. This new study should evaluate the effects of this spe-
cific cardio training on ANS and on the mechanisms of pain
neuromodulation. Several studies have already found dys-
function of the physiological response to stress is observed
in FM34346 inyolving both the ANS and the HPA axis.!”4748
Physical activity (MICT and HIIT) has been shown to be
effective in regulating autonomic balance.?® This future
study would validate the hypothesis that central nervous sys-
tem plasticity induced by physical training may regulate car-
diovascular adaptations not only through the ANS* but also
through endogenous pain control mechanisms,'33%° helping
to alleviate FM symptoms. 3181
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Limits of the study

Several limits of the study are listed below:

1.

Thirty-five per cent of the patients dropped out during
the first year (before T1). This drop-out rate is con-
sistent with studies assessing the adherence of patients
with chronic conditions to a maintained exercise pro-
gram (36.7% drop-out rate during the first year in
Heerema-Poelman et al.>> However, all patients pre-
sent at the first assessment visit (T1) went on until the
end of the program. This high adherence is probably
due to the selection of a motivated sample of FM
patients together with a high level of coaching.

Two thirds of the patients encompassing Passive and
Semi-Active groups completed the Syears of the
study, but did not perform the training as initially pre-
scribed probably because of a lack of motivation.>
However, patients in the Passive group continued to
take responsibility for their own care and to visit the
Pain Center. Patients in the Semi-Active group did
three sessions a week,*® although the intensity required
for neurovegetative rehabilitation was not reached.
There was no calculation of sample size in the meth-
odology of this study. As this is a pilot study, the
number of subjects to be included was guided by the
potential for inclusion.

The three groups (Passive, Semi-Active and Active)
were not set up randomly. Group assignment was ret-
rospective as befitted the observational nature of the
observational pilot study. Due to this feature, the ben-
efits observed in the Active group during the 5 years
in comparison with the other two could include other
factors than this training program and results should
be interpreted with some caution. However, this
design allowed observation of the true effect of the
program independently of patients’ adherence.>*
Parameters of both personality and emotional pro-
files were not assessed, even though they may be
decisive in predicting a person’s ability to complete
the program.>** Profile subgroups based on the style
of coping might allow a better choice of treatment for
FM patients,> thereby limiting the risk of therapeutic
failures. Such prediction could considerably reduce
the cost of the program.

More monitoring would have been useful. For exam-
ple, measurement of sleep disturbance with a VAS
does not assess quantitative sleep and objective sleep
measures. The Pittsburgh Sleep Quality Index (PSQI)**
or polysomnography could be used in future work to
assess sleep quality and quantity. Also, the neuroveg-
etative system should be evaluated by HR variability
and skin conductance’® to better assess the modulation
of both parasympathetic and sympathetic systems.
This study was devised to evidence clinical results.
Future studies will need to focus on mechanisms.’

Conclusion

This pilot study found an alleviation of psychological and
organic FM symptoms. FM patients who were active (with
both MICT and HIIT) during the 5 years have a very significant
improvement in overall symptoms compared to the other two
groups (LICT and passive). A multicenter randomized con-
trolled trial could further confirm the hypothesis supported by
this observational pilot study. From the results of this observa-
tional pilot study, we hypothesize that FM could be cured by
both MICT and HIIT associated with psychosocial care.
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