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Abstract
Background  Analysis of the health profile of participants aged over 65 has been initiated in balneotherapy.
Aims  To determine the benefits of a 3-week outpatient balneotherapy program on patient-reported outcomes.
Methods  Our sample consisted of 1471 people. The average age of the study population was 72.5 years (± 5.1) and 67% 
of the participants were females. Symptoms intensity was measured by visual analogue scale, and health-related quality of 
life (HRQL) with the EQ5D questionnaire before and after the program. Changes of perceived functional status were rated 
using a 3-point Likert scale.
Results  The results indicated a significant increase in the fear of falling and a decrease in fatigue. EQ5D reveals a significant 
improvement after the program. The perceived change scores remained stable, except for anxiety/depression.
Conclusions  The study indicated significant improvements of HRQL and a decrease of perception of fatigue and anxiety in 
elderly people participants in a 3-week balneological programme.

Keywords  Balneotherapy programme · Quality of life · Patient-reported outcomes · Perceived change · Intervention study

Introduction

Certain intervention studies have shown an efficacy of com-
prehensive balneological programmes on functional status 
and chronic disease symptoms. Several trials have shown 
that balneotherapy programmes relieve musculoskeletal 
pain [1, 2]. Some trials have shown benefits on related 
rheumatoid arthritis and osteoarthritis symptoms, as well 
as on venous and arterial insufficiency [3–5]. In addition, 
beyond management of the primary illness taken care of, 
the analysis is made of the benefits of the thermal environ-
ment regarding dimensions such as autonomy and quality 
of life [6].

The elderly regularly attend the thermal environment 
for various indications and the physiological and psycho-
logical effects of the treatments are quantified. To respond 
to the urgent request of healthy ageing for all nations [7], 
the influence of therapeutic programmes is also questioned 
on global and specific health perceptions [8, 9]. Although 
biomedical and public health outcomes are necessary, 
they are insufficient for comprehensive outcome assess-
ment. Patient-reported outcomes (PROs) and quality-of-
life assessment are fundamental in this regard, because 
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treatment interventions should satisfy physical and psy-
chosocial aspects associated with the disease process. The 
importance of patients’ perspectives on their disease status 
and health-related quality of life (HRQL) is well recog-
nized as an essential part of research studies and practice 
[10]. PROs can measure symptom intensity such as general 
fatigue, pain or fear of fall. The perceptions of change can 
also be assessed by specific questionnaire to determine the 
real impact of the programme on daily life.

The main objective of this before-after study was to 
determine the impact of balneotherapy treatments on 
symptom intensity, HRQL and perceived change in 
patients of over 65 years.

Method

Design

The trial assessed consecutive patients included between 
May and September 2016 in a French thermal spa. Symp-
tom intensity and HRQL were measured before (admis-
sion) and after (discharge) the balneotherapy programme. 
The change of perceived functional status was rated via a 
3-point Likert scale at the end of the programme. Change 
of perceived activity, daily living and psychological status 
were also all rated using the 3-point Likert Scale 7 days 
after the programme. This exploratory study was carried 
out within the Reference Site of the European Innovation 
Partnership on Active and Healthy Ageing—MACVIA. It 
was validated by the Internal Review Board (No. 16–04-
05) of the University Hospital of Nimes (France). It was 
registered on Clinical trials.gov NCT04277000. More 
details have been published previously [11].

Participants

Among the 1707 patients recruited, we excluded 2 partici-
pants for case-stop, 25 for age under 65, 1 for voluntary 
discontinuation and 198 for lack of complete assessments. 
A total of 1471 participants were, therefore, included in 
the trial. The average age of the study population was 
72.5 years (± 5.10) and 67% of the subjects were females. 
10.3% were considered fragile based on the criteria of 
Fried but no one presented the five criteria of fragility. 
485 people had fallen (33%) in the past 12 months [11]. 
Using the short version of the IPAQ questionnaire, the 
quantified level of physical activity revealed an average 
score of 7506.6 at the admission.

Intervention

The programme lasted 18 days at the thermal spa of Bal-
aruc-les-Bains (France). There were 1.5 to 2 h of medi-
cally prescribed treatments per day, with reimbursement 
ranging between 65 and 100%. A medical consultation 
with a general practitioner familiar with thermal medicine 
took place at the start, middle and end of the treatment. 
The phlebology programme included an aquatic walkway, 
a spray shower, a high-pressure shower, a leg bath, thermal 
water compresses and underwater massages. The rheuma-
tology programme included a mud treatment, a jet shower, 
a back shower, a mud bath, an aerobics bath, an underwa-
ter massage and a mobilization pool.

Outcome measures

Symptom intensity

•	 Level of fear of falling by a visual analogue scale 
(VAS) rated from 0 (absent) to 10 (maximal)

•	 Level of general fatigue over the past month by VAS 
rated from 0 (absent) to 10 (maximal)

HRQL:

•	 EQ-5D-3L questionnaire.

Perceived change

•	 Change of perceived functional status regarding weak-
ness, walking speed, level of activity, fragility and 
balance was rated using a 3-point Likert Scale (better, 
worse or equivalent to the beginning of the programme) 
at the end of the programme,

•	 Change of perceived activity daily living and psy-
chological status regarding mobility, autonomy, cur-
rent activities, pain/discomfort, anxiety/depression 
was rated with a 3-point Likert Scale (better, worse or 
equivalent to the beginning of the programme) 7 days 
after the end of the programme with a questionnaire to 
return by postal system.

Statistical analysis

Fear of falling, fatigue and EQ5D questionnaire score were 
all described by mean and standard deviation. Wilcoxon 
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tests were used to determine change. The perceived change 
scores were described as percentages.

Results

Symptoms intensity and HRQL

The results show a significant increase in the participant’s 
fear of falling and a decrease in fatigue (Table 1). EQ5D 
reveals a significant HRQL improvement for the entire popu-
lation following treatment (Table 1).

Perceived change

The results remained stable for all variables, except for one 
which showed a perceived improvement for anxiety and 
depression (Tables 2 and 3).

Discussion

The main result paradoxically indicates a significant increase 
in the fear of falling measured by VAS in balneotherapy par-
ticipants aged over 65. This increase suggests the activation 

of an awareness process of the risk of falling. The pro-
gramme plays a revealing role in a population with an aver-
age age of 72.5 years and known to be exposed to falling [12, 
13]. The programme offers exercise with musculoarticular 
mobilization and walking course in swimming pools. The 
increase in this fear of falling is not very significant (+ 0.3 
on a VAS of 10 cm) and is accompanied by a substancial 
improvement in general fatigue and in the quality of life con-
ventionally observed in this kind of programme. The find-
ings support previous results; for example, fatigue in 305 
elderly patients with knee osteoarthritis [6] and for HRQL in 
patients with neuromuscular or respiratory deficiency [14]. 
The cure is thus an indicator of this risk of falling and would 
benefit from educational workshops during the programme 
to prevent the risk of falling and to consolidate knowledge 
and behavioural strategies to remedy a fall.

The second result is the confirmation of the benefits of 
the balneotherapy programme on anxiety-depression. The 
large number of participants (60%) feeling better 7 days after 
the programme with regards to anxiety and depression sup-
ported consistent results in the exercise programme [15].

The third result is the surprising maintenance of 9 of 10 
scores of perceived change. Collected at the end of the bal-
neological programme (weakness, fragility, level of activity, 
balance, walking speed) or 7 days later at home (mobility, 
autonomy, current activities, pain/discomfort), the partici-
pants perceived no change. We can assume that the partici-
pants waited water and massage effect without be active. It 
will be interesting in future research to determine whether 
a more active (e.g., higher proportion of active exercise), 
longer (e.g., 3 h a day) and a more intensive balneological 
(e.g., using heart rate feedback, energy expenditure with dig-
ital health tools) programme will produce a better impact on 
the perceived change of heath indicators. This result ques-
tions the proposition of a programme for pure relaxation 
and retreat from daily life. Impacting further heath percep-
tions needs to be more proactive to obtaining benefits. It will 
be important to train practitioners to negotiate individually 
with each participant and, therefore, obtain higher health 
improvements with a higher implication.

This before–after intervention study has several limits. 
Without a control group and randomization, we cannot con-
clude an efficacy or effectiveness of the balneological pro-
gramme on self-rated health outcome. Moreover, the small 
differences (effect size) need to be confirmed with validated 
tools such as the Beck Depression Inventory for depression, 

Table 1   Symptom intensity 
(fear of falling and fatigue) and 
the health-related quality of life 
questionnaire EQ5D-3L

Pre-cure mean (± sd) Post-cure mean (± sd) Difference p

Fear of falling n = 1467 3.47 (± 2.89) n = 1467 3.76 (± 2.83) 0.29 (0.16;0.42)  < 0.0001
Fatigue n = 1462 4.87 (± 2.56) n = 1462 4.68 (± 2.52)  − 0.19 (− 0.32; − 0.07) 0.0012
EQ5D-3L n = 1298 0.71 (± 0.22) n = 1298 0.80 (± 0.18) 0.09 (0.08;0.10)  < 0.0001

Table 2   Change of perceived functional status after the balneological 
programme

Better (%) Equivalent (%) Worse (%)

Weakness 15.02 61.87 23.11
Level of activity 22.69 50.99 26.32
Fragility 14.17 59.60 26.23
Balance 18.19 70.84 10.97
Walking speed 22.53 58.27 19.20

Table 3   Change of perceived activity daily  living  and  psychological 
status 7 days after the balneological programme

Better (%) Equivalent (%) Worse (%)

Mobility 35.7 62.3 2
Autonomy 18.5 80.5 1
Current activity 2.5 75.2 22.3
Pain/discomfort 7.8 47.8 44.4
Anxiety/depression 1.7 37.8 60.5
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but at the same time limiting the apprehension of whole 
effects on health.

Conclusion

The study results indicated significant improvements of 
HRQL and fatigue in over the 65-year-olds participating in 
a 3-week medically prescribed balneological programme. 
Interestingly, the study highlighted a paradoxical increase in 
the fear of falling without a perception of change in several 
health indicators. There is a the need to improve these kinds 
of outpatient programme with a higher active dose of energy 
expenditure, a more comprehensive session on health effects 
and with more frequently tested feedbacks.
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