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Introduction

Frailty is a geriatric syndrome characterized by 
reduced physiological reserves, with a consequent 
increased vulnerability to adverse health outcomes, 
including diseases, disability and mortality (1). 
Furthermore, frailty can moderate the effects of 
interventions on clinical outcomes, such as disease 
treatments (2) and surgery (3). Therefore, identifying this 
syndrome in the context of the treatment of other health 
conditions may be crucial to adapt the intervention and 
increase its effectiveness.

Thermal/spa treatments, specially water immersion, 
have shown to benefit cardiovascular and neuromuscular 
systems(4). Its use has shown to be beneficial for healthy 
older adults (5) as well as older people with different 
conditions, including Parkinson’s disease (6), and 
constipation (7), but thermal/spa therapy are the most 
often used for the treatment of osteoarticular diseases 
in older adults (8–11). A randomized controlled trial 
(10) showed spa therapy (including balneotherapy and 

jet shower), compared to etodolac treatment, improved 
pain, anxiety, and quality of life in older adults with 
generalized osteoarthritis. Improvements in joint pain 
and function after balneotherapy may be mediated by its 
potential anti-inflammatory effects (12, 13). Osteoarticular 
diseases, which are very prevalent in older patients 
receiving thermal/spa treatments, are often associated to 
frailty in old adulthood (14–16). However, to the best of 
our knowledge, no study has examined the prevalence of 
frailty in patients receiving thermal/spa therapy.

The objectives of this study were two-fold: to 
investigate the prevalence of frailty in a sample of older 
people receiving thermal/spa therapy; and to study 
the feasibility of implementing geriatric assessments, 
including frailty, in the routine clinical consultations in 
thermal/spa facilities.

Methods

This study has a mixed design, with a quantitative 
cross-sectional investigation performed among patients 
of seven French thermal/spa facilities that volunteered 
to participate in this study and a qualitative investigation 
with the nine physicians working in the participating 
facilities. Spa therapy in France is prescribed by a 
physician and involves three mandatory consultations, 
performed about eight days apart from each other. 
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In the quantitative cross-sectional study, geriatric 
assessments were undertaken in the context of these 
three consultations, with the first consultation used to 
enroll participants (ie, study presentation, checking 
participants eligibility); the second consultation was 
used to make the geriatric assessments, including frailty; 
the third consultation was used to provide the results 
of the assessments to the participants – a summary 
of such results were also sent to the participants’ 
general practitioner. The nine physicians working in 
the participating thermal/spa facilities who recruited 
patients for the current study were then interviewed 
(semi-structure interviews) about the feasibility of 
integrating the geriatric assessments in the thermal/spa 
consultations.

This study followed the principles of the Declaration 
of Helsinki for medical research in humans. Geriatric 
assessments were integrated into the usual mandatory 
clinical consultations of spa facilities. The study protocol 
was approved by the Consultative Committee for the 
Treatment of Research Information on Health (CCTIRS; 
registration number: 11 221). Participants received written 
information about the study; those who volunteered, 
signed the informed consent, and met the eligibility 
criteria were enrolled in the study and received the 
geriatric assessments.

Study Population

Participants of both sexes were eligible if they were 
≥ 60 years and had been prescribed a spa therapy 
for 21 days, regardless of the reason for the thermal 
treatment; participants were excluded if they had any 
contraindication for spa therapy, if they had insufficient 
fluency in French impeding them to respond to the study 
questions/assessments, or if they were participating in 
another clinical study at the same time. On Mondays 
morning, between June and September 2013, consecutive 
patients fulfilling the eligibility criteria and who 
volunteered to participate in the study were enrolled. 
Two-hundred people were recruited, with exploitable 
data available for 197 individuals.

Nine physicians working in the participating spa 
facilities accepted to enroll patients in this study and 
were interviewed (qualitative part) about the feasibility 
of undertaking geriatric assessments, providing the 
results to the patients and a summary to the patient’s 
general practitioner, in routine spa therapy consultations. 
Interviews occurred on October 2013 and were recorded 
and transcribed.

Outcome measures

Frailty assessment

Frailty was operationalized based on the frailty 
phenotype (17) from the following self-reported 
items: frequent locomotion difficulties for going from 

one place to another; weight loss during the past few 
months; difficulty to climb one flight of stairs; difficulty 
to walk briskly one hundred meters; loss of interest or 
unexplained tiredness; difference between maximum 
weight during adulthood and current weight ≥ 4.5kg. 
Individuals meeting ≥3 criteria were considered frail; 1 or 
2 criteria, pre-frail; 0 criterion, robust.

Feasibility of geriatric assessments

Semi-structured, recorded interviews were performed 
with the participating physicians. Topics approached 
during the interviews involved: the usefulness of 
questionnaires and geriatric assessments performed for 
facilitating the care of thermal/spa patients; and the 
extension in the consultation time length compared to the 
traditional thermal/spa consultation. Physicians, then, 
indicated whether they thought the geriatric assessments 
should be: a) integrated in the routine spa consultations; 
b) integrated in the consultations of specific/targeted 
patients, but not in routine; c) only in the context of 
health education, but not in patients’ consultation; d) 
only in the context of research protocols (not in the care 
of patients). The geriatric assessments undertaken were: 
mini-nutritional assessment (short form), instrumental 
activities of daily living (4-item scale), mini-geriatric 
depression scale (4-item scale), five-word test, and the 
clock-drawing test.

Other variables

Patients participating in the study completed a self-
reported questionnaire informing on several health 
aspects, including perceived health and quality of life, 
sleep-related aspects, and prevalence of hypertension, 
type 2 diabetes, depression, and cardiovascular diseases 
(other than hypertension).

Data Analysis

Descriptive statistics, including frailty prevalence, of 
the thermal/spa therapy patients are presented as mean 
(SD) or median (interquartile range) and frequencies, as 
appropriate. Semi-structured interviews performed with 
nine participating physicians were transcribed for content 
analysis.

Results

Table 1 presents the health characteristics of the 
study population. The 197 participants were aged in 
average 73.2 (6.2) years-old; 162 were women (82.2%). 
Hypertension was found in more than one third of 
patients and depression in almost one forth. More than 
half and nearly 75% of the population considered their 
overall health and quality of life as good/very good, 
respectively. Sleep problems were frequent.
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Frailty was detected in 112 individuals (56.9%), 26 
(13.2%) were considered pre-frail, and 59 (29.9%), robust. 
Table 2 provides the prevalence of each frailty criterion: 
prevalence varied from 33% for “difficulty to walk briskly 

one hundred meters” to 15.2% for “difficulty for going 
from one place to another”. Table 3 displays the results of 
the geriatric assessments performed.

Table 3 
Geriatric assessments performed among  

the 197 participants*

Variables Mean (SD) or n 
(%)

Mini-nutritional assessment short form (score: 
0-14; higher is better)

13 (1.6)

Mini-geriatric depression scale (score: 0-4; higher 
is worse)

0.6 (0.9)

Instrumental activities of daily living (inde-
pendent in all 4 items; n(%))

191 (97%)

Five-word test (total score equal 10; n (%)) 158 (83.2%)

Clock-drawing test (total score equal 4; n (%)) 113 (61.4%)

*Sample size slightly varied due to missing data for some variables

Regarding the feasibility of integrating geriatric 
assessments to thermal/spa consultations, among the 
nine physicians, three indicated the geriatric assessments 
could be integrated in the routine spa consultations; 
two indicated the assessments could be integrated in 
the consultations of specific/targeted patients, but 
not in routine; two other, only in the context of health 
education, but not in patients’ consultation; and the last 
two suggested the assessments could only be used in the 
context of research protocols (not in the care of patients). 
The content of the interviews mainly highlighted that 
the geriatric assessments provided a better overview of 
the health status of the patients, with a clinical appraisal 
of several elements, such as malnutrition, mobility 
problems, and cognitive impairment.

Discussion

The present study is pioneer in investigating frailty 
among older adults receiving treatment in the thermal/
spa setting. It was observed that frailty, as measured 
by a modified Fried frailty phenotype (17), is very 
prevalent, with more than half of older adults being 
classified as frail. Furthermore, more than half of the 
thermal/spa physicians involved in the implementation 
of geriatric assessments in the spa clinical consultations 
indicated such assessments could be integrated in clinical 
consultations in spa facilities at least for specific/targeted 
clinical older patients.

The very high prevalence of frailty found in this 
study was surprising given the relatively young age of 
the participants (aged in average 73.2 years old). This 
prevalence is higher than that found among nursing 
home residents, a population characterized by very 

Table 1
Health characteristics of the study sample

Variables Sample (n=197)*

Age, years† 73.2 (6.2)
Sex, women 162 (82.2%)
Education, ≥12 years 50 (25.9%)
Living alone 85 (43.1%)
Disease prevalence, n (%)

Hypertension 73 (37.8%)
Other cardio-vascular diseases 15 (7.8%)

Type 2 diabetes 22 (11.4%)
Depression 46 (23.8%)

Perceived health
Good/very good 102 (51.8%)

Fair/bad 95 (48.2%)
Perceived quality of life

Good/very good 147 (74.6%)
Fair/bad 50 (25.4%)

Sleep-related aspects
Tiredness at waking 77 (41.2%)
Daytime drowsiness 91 (48.4%)

Recent appetite loss 23 (12.2%)
Unexplained fatigue 57 (28.9%)
Spontaneous memory complaint 27 (13.8%)
*Sample size slightly varied due to missing data for some variables †Mean (SD); 
SD, standard deviation

Table 2
Prevalence of each frailty criterion among the 197  

participants.*

Frailty criteria n (%)

Difficulties for going from one place to another 29 (15.2)

Weight loss during the past few months 56 (29)

Difficulty to climb one flight of stairs 50 (27)

Difficulty to walk briskly one hundred meters 61 (33)

Loss of interest or unexplained tiredness 56 (29.2)

Differrence between maximum weight during 
adulthood and current weight ≥ 4.5kg

47 (25)

*Sample size slightly varied due to missing data for some variables
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old ages, multimorbidity and polymedication (18), 
and hospital patients observed in a meta-analysis 
(19). Indeed, that meta-analysis (19) found a frailty 
prevalence of 51.5% and 29.8% among nursing home 
residents aged in average 86 years-old and hospital 
patients aged in average 80 years, respectively. The 
high prevalence of frailty may be explained by the high 
prevalence of osteo-articular (8–11) and musculoskeletal 
(20) conditions in thermal/spa populations, given the 
important associations of osteo-muscular conditions 
and frailty (14–16, 21). However, we cannot exclude the 
possibility that our findings on frailty prevalence was 
partly influenced by the assessment tool used, which 
was composed of subjectively measured criteria/items 
focusing mostly on mobility-related aspects (eg, mobility 
difficulties, climbing stairs, walking briskly); mobility 
is often impaired in people with osteo-articular and 
musculoskeletal diseases. 

With regards to the feasibility of implementing geriatric 
assessments in the routine clinical consultations of 
thermal/spa settings, the results were mixed. However, 
it is worth noting that the majority of the nine physicians 
interviewed indicated that the integration of geriatric 
assessments should be implemented at least for specific/
targeted subpopulations of spa therapy patients. 
Furthermore, the content of the interviews revealed 
that geriatric assessments improved the physician’s 
clinical appraisal of the patient, what may ameliorate 
the care provided. These elements suggest that geriatric 
assessments should be considered in thermal/spa 
settings, especially for targeted individuals aged 65 and 
over with impaired mobility.

Taken together, the findings of the present work 
suggest that thermal/spa facilities may be an interesting 
clinical setting for screening for frailty and then for 
initiating timely preventive/therapeutic strategies, 
such as exercise and nutritional interventions. Such 
interventions may be implemented in addition to the 
traditional spa treatments (eg, balneotherapy). Although 
our study did not investigate frailty evolution over time 
during the spa therapy period, it is possible to think 
that the anti-inflammatory effects of spa treatments (12,  
13) could reduce frailty severity. As one of the basic 
mechanisms leading to aging (22), low grade chronic 
inflammation is involved in the onset and severity of 
a myriad of age-related conditions (23–26), being an 
important biological substrate favoring the phenotypic 
expression of frailty (27, 28). Future investigations, in 
particular a randomized controlled trial, should examine 
the effects of spa therapy on frailty severity as well as on 
other health outcomes (eg, mobility, nutritional status, 
cognitive function, falls, hospital and nursing home 
admissions) in frail people.

This is the first study that examined frailty prevalence 
in the clinical setting of spa. The pragmatic approach, 
taking advantage of the medical staff working in the 
spa facilities, for implementing geriatric assessments is 

also worth mentioning. Nevertheless, some limitations 
should be recognized: this is a cross-sectional study, 
what impeded us of examining frailty evolution during 
the spa therapy period; sample size was relatively small; 
frailty was operationalized using self-reported criteria, 
with items that oversized the importance of mobility 
impairment.

In conclusion, frailty has a high prevalence in older 
adults receiving treatment in spa facilities. Furthermore, 
integrating elements of the comprehensive geriatric 
assessment in the routine clinical consultations of 
thermal/spa patients is feasible and should target specific 
clinical populations, such as older adults with possible 
mobility impairment. Further investigations, in particular 
using a randomized controlled trial design, are needed to 
evaluate the evolution of frailty severity during thermal 
treatment period as well as to test the effects of spa 
therapy on health outcomes according to the frailty status 
of patients.
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