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a b s t r a c t

Objectives: To evaluate the medium-term impact of education workshops on low back pain (LBP) in the
setting of a thermal spa on: fear-avoidance beliefs, disability, pain, and satisfaction.
Methods: Randomized prospective alternate-month design-type study including 360 individuals having
thermal spa therapy for LBP: 188 in the intervention group (three standardized education workshops
lasting 1 h 30 each and usual thermal therapy for 3 weeks), 172 in the control group (usual thermal
therapy and non-standardized verbal information). The principal analysis criterion was the difference
in the fear-avoidance beliefs (physical FABQ) score between baseline and 6 months after the therapy;
secondary criteria were: evolution of disability (Quebec Scale) and pain intensity (Visual Analogue Scale),
and satisfaction with the information received.
Results: There was a significant reduction in the physical FABQ score at 6 months (P < 0.05), and this reduc-
tion was more marked in the intervention group (−5.8 ± 0.7 vs. −2 ± 0.72 points out of 24; P < 0.0001).
Disability and pain significantly decreased in both groups (P < 0.05), with no difference between groups.

These workshops also had a significant effect on satisfaction with the information received.
Conclusion: Standardized education workshops have a beneficial impact on LBP and contribute to an
improvement in the medical services provided during spa therapy by reducing the effect of fear-avoidance
beliefs as well as relieving pain. Extending the use of such workshops could contribute to enhance the
positive impact of spa therapy in the management of chronic disabling diseases.

nçais
© 2012 Société fra

. Introduction

Low back pain (LBP) is a major public health problem in industri-
lized countries, because of its prevalence and high socio-economic
ost. It is one of the principal causes of handicap in people less than
5 years of age [1]. It is estimated that only 10% of patients who
resent with acute LBP develop the chronic form [2], but these
atients account for approximately 85% of the direct and indirect
osts linked to LBP [3]. Chronic LBP is not an unequivocal clinical
ntity, but a symptom, which is not particularly severe in most

ases, but can lead to different degrees of disability. It is therefore
mportant to diminish the consequences of chronic LBP not only

ith regard to the quality of life of the individual but also in terms
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of healthcare and economic costs. Current management involves a
biopsychosocial model [4] that fosters an integrated approach to
not only clinical, but also psychological and social factors [5], in
most cases in a multidisciplinary strategy [6]. The aim of therapy
is to avoid evolution towards the chronic form and major disability
through intervention focused on chronicity risk factors. These
factors combine inappropriate fear-avoidance beliefs, anxiety or
depression, apprehension of the return to work, or inappropriate
coping strategies (process adopted to cope with a stressful event)
[7]. The fear of feeling pain is associated with avoidance behavior
that increases apprehension and functional repercussions in the
long-term [8]. These patients often develop a negative attitude in
which they believe that physical activity could cause lesions and

exacerbate pain [9,10]. These inappropriate beliefs are linked to
the severity of the LBP (initial intensity of pain) [9,11,12], and their
repercussions are predictors of functional disability in everyday life
[13], the delay to the return to work and the results obtained by a

lsevier Masson SAS. All rights reserved.
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ehabilitation program [12]. Moreover, as passive modalities have,
t least, a short-term positive effect on pain relief, that may lead
atients to expect too much effectiveness of these interventions,
ompared to active modalities that have proven to play a central
ole to stop the downward spiral of chronic pain. Support provided
o patients to give them a better understanding of their disease
ffects the degree of disability, and some studies showed the
ositive impact of providing targeted information about the rela-
ionship between physical activity and LBP [14,15]. It seems that the
mpact of certain types of information depend on the moment when
r the place where it is provided, as well as the aim (improvements
n function, pain or ability to work, or therapeutic choice) [16].

The interest of spa therapy in the management of LBP was
hown by good quality studies [17] and is supported by the recom-
endations of the HAS (French Healthcare Agency) on chronic LBP

18,19]. These studies confirmed the efficacy of thermal therapy,
hich has a “direct analgesic effect” and “contributes to restoring

unction” (grade B recommendation). In Europe, spa therapy
s prescribed routinely for osteoarthritis and LBP [20]. In certain
uropean countries, including France, spa therapy is covered by the
ational health insurance system. The stay in a centre for thermal
herapy is an excellent opportunity to propose to patients with LBP
argeted information delivered during health education sessions.
atient education is one of the recognized missions of thermal
herapy establishments, and the stay in the therapy centre is an
deal moment for patient education because they are relatively

ind free and are motivated. Analysis of the indexed literature
hows that few studies have been conducted on the effect of
ducation during thermal therapy. They concern fibromyalgia [21],
enous insufficiency [22] and pediatrics [23]. None of these studies
ave dealt with LBP. In addition, the quality of the information
oncerning LBP provided by all of the staff during a stay at a
hermal therapy centre is unknown. The objective of this study
as therefore to evaluate, in a population of patients managed for

BP in a thermal spa setting, the medium-term impact of education
orkshops implemented in addition to the usual oral information.

. Methods

.1. Site of the study

The study was conducted between June and September 2003 at
he thermal spa in Amélie-les-Bains. This establishment is a mem-
er of the “Chaîne thermale du soleil”.

.2. Selection of patients

All of the patients from 40 to 70 years old admitted to the
hermal spa, prescribed for LBP by their usual general practi-
ioner, rheumatologist, or physical medicine and rehabilitation
pecialist, were considered as potential candidate to partici-
ate in this study. Physicians specialized in thermal therapy
erformed as recommended a consultation at the beginning of
he therapy, in order to rule out any contraindication. These
even physicians were trained to check inclusion and exclusion
riteria, and then proposed to the patients to be included in the
tudy. These doctors had no financial interest in the running
f the establishment. Patients with major cognitive, auditory,
r visual impairment, with limited understanding of written or
poken French and those who needed help to read or fill in a

ocument were not included. Other non-inclusion criteria were:

umbar steroid injection within the previous 3 months, mas-
age, physiotherapy or acupuncture within the previous month,
edication with NSAIDs in the previous 5 days or pain relief
edication on the day before inclusion.
Spine 80 (2013) 82–87 83

2.3. Experimental design

The study was carried out in accordance with the methodology
for prospective randomized controlled “alternate-month design”
type studies [24] which corresponds to randomization by alternate
periods of time (1 month). The study was performed from June to
September 2003. The same recruitment procedure was performed
during the two periods (control month and intervention months).
As the therapy lasted 3 weeks, it was possible to avoid contamina-
tion between the groups by implementing a wash out time between
the intervention period and the control period, thus blinding the
patients of the control group to the intervention.

2.4. Intervention

In the control group, patients were given non-standardized ver-
bal information, by all of the staff involved in the thermal therapy
(doctors, nurses, physiotherapists, thermal agent), in accordance
with the usual practices of the participating centre. In the interven-
tion group, patients not only received the usual verbal information,
but also took part in three education workshops described here-
after. There was one weekly workshop for each of the 3 weeks of
therapy. Patients did not have to pay to attend these workshops.
All of the patients (intervention and control group) benefited from
the same thermal therapy which included poultices with mineral
mud at 45◦ applied for 20 minutes on the lumbar region, super-
vised general mobilization in a mineral water pool at 33 ◦C for
15 minutes, waterspouts in the pool for 10 minutes, and mineral
hydrojet showers focused on the upper and lower back, and lower
limbs for 10 minutes, 5 days a week for 3 weeks.

2.5. Setting up the education workshops

The implementation of the workshops followed a four succes-
sive steps procedure: selection of the validated information to
provide, creation of a standardized reference document in the form
of a slide show, validation of the workshops by the staff responsi-
ble for running the workshops and finally participation of a “test”
group of patients in the workshops.

The information provided was for the most part based on the
“Guide du dos”, the French version of the Back Book, a reference
information document in the international literature and validated
in French [15,25]. For the educational support material, a slide
show was chosen because it is simple and can be used interactively
between the workshop leaders and the patients. The initial docu-
ment was written by a multidisciplinary team including a physician
specialized in Physical Medicine and Rehabilitation (E.C.), an occu-
pational therapist (P.F.), and a physiotherapist (L.R.). The first draft
was reviewed by an experts committee (C.H., A.D., V.G.). To make
sure that the workshops were straightforward and understandable,
the draft version was assessed by the team that would lead the
workshops, made up of three members of the Spa staff from dif-
ferent professional backgrounds: a physiotherapist, a nurse and
physical education teacher. They commented on the information
to be given during the workshops and suggested modifications. A
meeting was organized with the project leader (EC) to discuss the
suggestions and establish the final version, which was a consensus
between the different members of the editorial team. Finally, one
of the workshops was evaluated in a voluntary sample of thermal
therapy patients. This real-life setting test made it possible to com-
plete the training of the workshop leaders, and to make sure that
the patients clearly understood the message.
The final version of the workshops included three sessions each
lasting an hour and a half. The first workshop “learn to manage
your back pain” was led by the nurse during the first week of
therapy. The aim was to make LBP less alarming, explain the role
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higher in the IG (59.9 ± 6.2 vs 55 ± 9 years; P < 0.001) (Table 1), there
was no significant difference between the two groups at inclu-
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f rest and physical activity, to teach simple relaxation techniques
nd help patients to manage pain killers during episodes of pain.
he second workshop “getting back into shape and keeping fit”
as presented by the physical education teacher during the second
eek of therapy. It insisted on the interest of aerobic recondition-

ng in the management of chronic pain. It also taught a program
f simple stretching and muscle strengthening techniques for the
ower limbs and the abdominal/spine muscles, requiring no specific
quipment. The third workshop “your back in everyday life” was
resented during the third week of therapy by the physiotherapist.
e provided notions of ergonomics and worked on proprioception

hrough true-life situation scenarios to prepare patients for their
eturn to home.

.6. Consent

As the only novelty of the intervention was the more structured
nformation, using specific workshops, and in the absence of poten-
ial bodily risk damage, oral consent was collected at inclusion in
he study by the welcoming member of the spa staff, after a minimal
eriod of reflexion of 24 hours after the initial consultation with the
hysician specialized in spa therapy. This study was submitted to
he CNIL (French committee delivering authorizations to constitute
file of patients included in the study) so that a database could be

mplemented in order to send the questionnaires via postal mail
months after the therapy.

.7. Evaluation criteria

The primary endpoint was the evolution of the fear-avoidance
eliefs concerning the lumbar spine and linked to physical activity
etween baseline and 6 months after the therapy. It was measured
sing the FABQ physical subscore of the Fear Avoidance Belief Ques-
ionnaire (FABQ) [12,26]. This score includes four different items,
or which patients must state to what extent they agree with the
ropositions on a semi-quantitative scale from 0 to 6, leading to
cores ranging from 0 point (absence of beliefs) to 24 (a high level
f beliefs). The mean FABQ score in a population of patients with
BP undergoing functional rehabilitation therapy is 12 to 15 points
27], with a clinically pertinent variation for differences greater
han 4 points [12].

The secondary endpoints were:

evolution of disability measured by the Quebec Back Pain Dis-
ability Score (QBPDS) [28,29] ranging from 0 (no disability) to
100 (maximum disability);
evolution of the intensity of the pain felt during the previ-
ous 48 hours, evaluated using a numeric scale ranging from 0
(no pain) to 10 (worst pain imaginable);
satisfaction with the information received during the stay at the
spa, measured using a semi-quantitative scale with four levels
(perfectly satisfied, quite satisfied, not really satisfied, not at all
satisfied) bearing on the following items: interest of physical
activity, how to manage back pain, when to consult a doctor, how
to use pain killers, how to prevent recurrence of pain. These items
were selected from a questionnaire previously used to assess
satisfaction after spinal steroid injection [30] or after information
delivered with the French version of the “Back Book” [25].

.8. Data collection

All of the data were collected using self-completed ques-

ionnaires handed to participants by the member of staff who
elcomed them. For every patient, the following sociodemographic

nd clinical data were collected at admission to the therapy: age,
ex, academic level, characteristics of the LBP. On the first day,
Fig. 1. Flowchart diagram.

before the therapy began, patients filled in the first booklet of
questionnaires. Six months after the therapy, patients received a
second booklet of questionnaires by mail, which contained the
same self-completed-questionnaires as well as the satisfaction
questionnaire.

2.9. Statistical analysis

Quantitative variables were described by their means and stan-
dard deviations (SD). Qualitative variables were described using
raw data and percentages. The evolution of quantitative variables
for all of the patients included between D0 and M6 were analyzed
using a two-way analysis of variance [group (control vs interven-
tion) × time (baseline vs 6 months)] with repeated measures on
time to examine the effect of group and time, and their interaction
on FABQ phys score, pain intensity, and QBPDS score. Qualitative
variables, as well as the proportion of patients improving FABQ phys
score over 4 points were compared using a Chi2 test. Analyses were
conducted using NCSS for Windows NT/97/98. The threshold for
statistical significance was set at P < 0.05. In the absence of data
regarding the evolution of FABQ phys score after an educational
intervention in LBP, we determined the sample size based on data
reporting the effects of a functional restoration program on fear-
avoidance beliefs, i.e. an improvement of −3.1 ± 6.9 points for the
FABQ phys score [27]. Under the assumptions of a 80% power and
an alpha risk set at 0.05, the calculated number of subjects needed
to be included was 80 patients per group, i.e. a total of 160 patients
[31]. Anticipating a mail response rate of 50% at 6 months, the
minimum number of subjects to recruit was set at 160 per group
for a total of 320.

3. Results

3.1. Patients included

During the period of the study, 360 patients were eligible and
all agreed to take part in the study. At 6 months, 34 patients were
lost to follow-up in the intervention group (IG) and 60 in the con-
trol group (CG) (Fig. 1), that is to say an overall response rate of
73.9%. Finally, the data for 266 responders were analyzed (154 in
the IG and 112 in the CG). Apart from age, which was significantly
sion for either clinical or demographic data. Within each group,
there was no significant difference at baseline between patients
lost to follow-up and the responders at 6 months for the same
variables.
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Table 1
Demographic and clinical characteristics of the responders at inclusion.

Intervention group Control group
(n = 154) (n = 112)

Age 59.7 (± 6.8) 55.3 (± 9)a

Sex (m/f) 38/126 29/83
Education

Primary school 24 25
College 70 43
High school 60 44

Number of acute pain onsets within
the previous year
None 1 2
1/month 33 30
1–2/week 35 30
1/day 85 50

Pain (Visual numeric scale: 0–10) 4.9 ± 2.5 4.8 ± 2.2
FABQ phys. Score (0–24) 12.2 ± 6.6 12.5 ± 6.8
Functionnal disability (QBPDS/100) 31.8 ± 16.7 33 ± 16.2
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Table 3
Satisfaction of patients with the quality of the information received.

Intervention
group

Control
group

P value (Perfectly and
quite satisfied Vs. Not
really and not at all
satisfied)

Information on the
interest of physical
activity (N)
Perfectly satisfied 139 60 10−5

Quite satisfied 11 19
Not really satisfied 3 8
Not at all satisfied 1 25

Information on pain
management (N)
Perfectly satisfied 102 25 10−6

Quite satisfied 41 28
Not really satisfied 10 23
Not at all satisfied 1 36

Information on the use
of drugs (N)
Perfectly satisfied 115 27 10−5

Quite satisfied 28 20
Not really satisfied 8 27
Not at all satisfied 3 36

Information on factors
that require a
consultation with a
doctor (N)
Perfectly satisfied 119 35 10−5

Quite satisfied 16 15
Not really satisfied 13 23
Not at all satisfied 6 39

Information on the
prevention of
recurrence (N)
Perfectly satisfied 99 21 10−6

Quite satisfied 39 14
Not really satisfied 13 27

T
E

T

ata are given as means ± standard deviation. m: male; f: female; QBPDS: Quebec
ack Pain Disability Score.
a Significant difference between groups, P < 0.001.

.2. Evolution of fear-avoidance beliefs associated with physical
ctivity

At inclusion, all of the patients had high levels of fear-
voidance beliefs (FABQ phys score greater than 12/24 points
or the whole population), without difference between groups
Fig. 1). There was a significant time effect (P = 10−5), with a sig-
ificant group × time interaction. The improvement in the FABQ
core in the IG (−5.8 ± 0.7 points) was over the clinically mean-
ngful variation (4 points) [12,26], and significantly greater than
hat in the CG (P = 0.007), which remained below the clinically

eaningful variation (−2.4 ± 0.7 points). This greater improvement
or the IG remained significant even when age was included in a
-way anova (P = 10−5). The proportion of patients whose FABQ
core reduced by 4 points was also significantly greater in the inter-
ention group (57.6% vs 39.3%).

.3. Evolution of disability and pain intensity

At the baseline, the mean functional impairment of all of the
atients was moderate, at 31.4 ± 16.4/100 on the QBPDS (Fig. 1).
here were no group nor time effect for this parameter (Table 2).
ain intensity was 4.9 ± 2.3 at inclusion for all of the patients. We
ound a significant time effect (P = 10−5) but no group nor interac-
ion effect for this latter parameter (Table 2).

.4. Impact of the workshops on satisfaction

The degree of satisfaction with the information received was
ignificantly greater in the IG (all P values ≤ 10−5): more than 90%

f the patients were satisfied (perfectly satisfied or quite satisfied)
hatever the item considered, whereas in the CG the proportion

f patients who were dissatisfied (not really or not at all satisfied)
as greater than 30% (Table 3).

able 2
volution of the FABQ physical score (FABQ phys), Quebec Back Pain Disability Score (QBP

Intervention group (n = 154)

Baseline 9 months

FABQ phys./24 12.2 ± 6.6 6.3 ± 3.9

QBPDS/10 31.8 ± 16.7 28.8 ± 17.1

Pain (Numeric scale/10) 5 ± 2.5 3.6 ± 2.2

: time effect; i: interaction (group × time).
Not at all satisfied 3 50

Data are given as raw numbers. N: number of patients.

4. Discussion

This study showed that education workshops associated with
non-standardized oral information during a stay in a spa for ther-
mal therapy had a positive effect on fear-avoidance beliefs with
regard to LBP, and that the above procedure was better than
non-standardized verbal information alone. This complementary
approach to thermal therapy appeared to be easy to implement and
was appreciated by patients receiving thermal therapy. As the dis-
ability caused by LBP is to a large extent linked to social, cultural and
environmental factors, in particular with regard to fear-avoidance
beliefs [12], this positive impact may help patients to breakdown

the deconditionning spiral. Even if the positive impact of tar-
geted information has been shown to be effective, there is yet no
consensus about when and where the education process should
take place. On the basis of these results, one can think that the

DS), and pain intensity in the responders at 6 months.

Control group (n = 112)

Baseline 9 months ANOVA (P value)

12.5 ± 6.8 10.1 ± 4.9 T (P = 10−5)
i (P = 0.007)

33 ± 16.2 30.5 ± 16.9 NS

5 ± 2.1 3.6 ± 2.2 T (P = 10−5)
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tay in the therapy centre allows patients to be receptive and
ositively influenced by educational messages aiming to relieve the
ear-avoidance beliefs concerning the lumbar spine and linked to
hysical activity.

We did not witness significant improvement in functional
isability 6 months after the therapy. This could be due to poor

ong-term compliance with the exercises taught during the spa
herapy, and the short duration of the workshop targeted on
hysical activity, when compared to a 3-week functional restora-
ion program including close to 100 hours of exercise. The lack
f long-term effect of LBP rehabilitation dynamic programs has
lready been reported, especially in the absence of a “booster” in
he form of a reminder by telephone call or a new consultation or a
rescription for physiotherapy [32]. We cannot, however, confirm
hat the foregoing is true, since we did not estimate the amount
f exercise done by the patients between the end of the therapy
nd the evaluation at M6. Moreover, this absence of functional
mprovement could be due to the nature of the intervention
tself: the workshops were more specifically designed to relieve
ear-avoidance beliefs regarding physical activity, and the time lag
etween decrease of fear avoidance and functional improvement
emains unclear. This also confirms that, as previously reported the
ecrease in pain actually does not systematically lead to functional

mprovement [33]. Finally, this study also showed the feasibility
f such educational programs at a thermal spa, which lends itself
o this type of intervention. The motivation of the patients to get
nvolved in an additional “therapy”, in which they played an active
ole, as well as the logistic arrangements of the thermal spa, and
nally the involvement of the physicians who agreed to take part in
he study made it easier to set up the program. The intervention was
imple to implement and required limited human resources and
quipment. No medico-economic analysis was done, as this was
ot the purpose of the study and it remains technically challenging.
owever, we could assume that principles of self-care taught dur-

ng the therapy may have instilled a greater degree of autonomy
n these patients, and as a result led to a lower consumption of

edical care in particular with regard to sessions of physiotherapy.
he simplicity of this type of intervention should also lead to its
idespread use in other thermal spas that wish to bring added

alue to the services provided to patients undergoing thermal
herapy.

.1. Limitations

The first limitation of this study concerns the comparability of
he groups, as patients of the IG were significantly older than those
n the control group. This difference may have been linked to the
andomization method by time period. This technique, however,
ppeared to us to be the most suited to this type of study, as
andomization by patient would have been inappropriate given
he risk of “contamination” by the leakage of information between
he groups or dissatisfaction for the control group, but it is possible
hat patients of different ages go to the spas at different periods.
inally, our results concerning FABQ phys score evolution remained
ignificant after adjustment for age. Another limitation concerns
he higher number of patients lost to follow-up in the control group
han in the intervention group despite a reminder by telephone
all. This was certainly linked to the constraints of the study: com-
letion of two successive self-report questionnaires with nothing

n return apart from the usual thermal therapy for the control group
hereas the intervention group benefited from workshops, which

ed to a far greater feeling of satisfaction. Nonetheless, the response

ate was acceptable for this type of survey, and within each group,
here was no significant difference between the anthropometric
haracteristics of the patients lost to follow-up in the two groups,
part from the greater age of the patients lost to follow-up in the

[
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intervention group. We studied fear-avoidance beliefs with regard
to physical activity, even though the FABQ includes a second
part that evaluates fear-avoidance beliefs related to professional
activities. We made this choice because we hypothetized that a
large part of the patients would be retired. We could not confirm
this hypothesis because we only recorded age and the academic
level and have no data concerning the professional status. More-
over, the mean age of 59.9 and 55 years probably indicate that
a substantial fraction of the patients were still working. Future
studies could thus focus on the potential effects of this approach
on fear-avoidance beliefs concerning the lumbar spine linked to
professional activities.

Finally, it was not possible to implement a double-blinded pro-
tocol, as the members the staff performing the workshops could
obviously not be blinded to the intervention. This limitation is
often encountered in non-pharmalogical interventions. However,
patients of the control group were blinded to the intervention,
thanks to the alternate-month design, and the person collecting
scores at baseline and 6 months was blinded to the patient’s group.

This study showed the positive effect of targeted information
provided during the education workshops on the cognitive-
behavioral component of LBP patients. The development of stan-
dardized education workshops with a validated content could con-
tribute to the improvement of medical services provided at thermal
therapy spas. It could probably be efficient for other disabling
disease of the musculoskeletal system such as osteoarthritis or
osteoporosis. The diffusion of this type of approach may contribute
to enhance the positive impact of spa therapy in the management
of chronic disabling diseases and improve patients’ self-care.
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