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Abstract

This study aimed to investigate the effect of inpatient vs outpatient spa therapy on pain, quality of life, and anxiety in elderly
patients with generalized osteoarthritis. A total of 150 patients were randomized into three groups. Group I was given medical
treatment, group I was treated as outpatients, and group III was treated as inpatient spa therapy. Assessments were made using
the Pain (VAS), EQ-5D-3L Scale, and State and Trait Anxiety Inventory (STAI) at the beginning of treatment (WO0), at the end of
treatment (W2), and at the fourth week after treatment (W6). The comparison of outpatient spa group and etodolac treatment
group showed that outpatient spa group was superior to etodolac treatment group in all evaluated parameters at W2 vs W0 and
W6 vs WO0. The comparison of inpatient spa group and etodolac treatment group showed that inpatient spa group was superior to
etodolac treatment group in all evaluated parameters at W2 vs W0 and W6 vs WO0. The comparison of inpatient spa group and
outpatient spa group showed that inpatient spa group was superior to outpatient spa group in all evaluated parameters except
STAI-TXII at W2 vs WO and in all evaluated parameters W6 vs W0. Spa therapy, either as an outpatient or inpatient basis, may
have a positive effect on pain, anxiety, and quality of life in geriatric patients with generalized osteoarthritis. The inpatient spa
therapy may be more beneficial than outpatient spa therapy. When the side effects of drug treatments are emphasized, spa therapy
may be considered as an interesting option for elderly with osteoarthritis.
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Introduction are people aged 65 years and above, and this ratio is expected
to increase to 16% by 2050 (WHO 2015).
Life expectancy has increased over the past decades as a result Chronic pain is a common condition that affects 20% of the

of developments in medicine and health services, along with ~ world’s general population, accounting for 15-20% of all
improving social conditions, and this is leading to a rapid rise  visits to the physician (Treede et al. 2015). Chronic pain
in the elderly population. Around 10% of the global population =~ may accompany psychiatric conditions, and vice versa
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psychiatric conditions may occur in association with chronic
pain (Bair et al. 2008). Anxiety can also increase the proba-
bility of developing chronic pain. Generalized and undiag-
nosed anxiety disorders are found to be less common in the
elderly than in young people, despite being among the most
commonly encountered psychological problems in the geriat-
ric population (Jeste et al. 2006).

One of the most common causes of chronic pain and dis-
ability in the world are musculoskeletal disorders, and among
these, osteoarthritis (OA) is the most common disease affect-
ing the joints and is characterized by a progressive degenera-
tion of cartilage (Woolf and Pfleger 2003). The incidence of
OA is known to increase with advancing age, with pain and
the loss of function due to OA were reported in 25% of indi-
viduals aged above 65 years (Breedveld 2004). The main
symptoms in patients with OA are pain and loss of function,
which impair quality of life and increase mortality and mor-
bidity rates.

There are many pharmacological and non-pharmacological
approaches for the management of pain and musculoskeletal
disorders (Fioravanti et al. 2017), although non-pharmacological
methods are becoming increasingly important in the elderly due
to the increasing number of chronic diseases that are known to
increase with age. Spa therapy involves many medical applica-
tions, such as balneotherapy, mud therapy, exercise, and mas-
sage; the curing environment makes spas as an ideal environ-
ment for not only physical health but also mental health, by
getting away from the stress and tiredness of daily life. They
are not used only for the treatment of diseases, but also by many
individuals who wish to live a healthy life and slow down aging.

In this study, we aimed to investigate the effect of inpatient
vs outpatient spa therapy applied at cure center on pain, qual-
ity of life, and anxiety in elderly patients with generalized OA.

Methods
Study design

This prospective, randomized, controlled, and a single-blind
study was conducted in the Bolu Izzet Baysal Physical
Medicine and Rehabilitation Training and Research
Hospital, Spa Center, after Ethical Committee approval.

Participants

A total of 224 patients aged 65 years and above with general-
ized OA involving three or more joint sites, who visited the
outpatient clinic between March 2016 and September 2016,
were evaluated for eligibility.

A general physical and musculoskeletal system examina-
tion of the patients was carried out by the investigating
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physician, and the diagnoses were confirmed by the necessary
laboratory and imaging techniques.

The inclusion criteria were an age of 65 to 75 years with
generalized OA and a pain associated with OA lasted for more
than 3 months. The exclusion criteria were a diagnosis of the
psychiatric problems, an inflammatory rheumatic disease, a
previous surgical intervention due to OA (e.g., total replace-
ment of the knee), an uncontrolled arterial hypertension and
diabetes mellitus, a decompensated organ failure, treatment
received for malignancy, a bleeding disease condition, an in-
fectious disease with fever, a severe trauma or a surgical op-
eration within the last 6 months, intra-articular injection re-
ceived or symptomatic drugs used, of which effects were seen
in long term, within the last 6 months, and physical therapy or
spa therapy received in the previous year.

Randomization and blinding

A total of 150 patients who met the study criteria and who
signed the informed consent forms were randomized into
three groups through a block randomization in a 1:1:1 ratio
using a digital random number generator. The randomization
sequence was concealed from the physicians enrolling and
assessing patients. The physician who assessed the patients
was unaware of the patients’ treatment group. Statistical anal-
yses of the study were carried out by a biostatistician who was
also blind to the treatment of each group.

Interventions

All patients received an active treatment for a period of
2 weeks.

The patients in group I (etodolac treatment) (n =50) re-
ceived only medical therapy in the form of 300 mg of
etodolac, twice a day for a period of 14 days.

The patients in group II (outpatient spa therapy) (n =50)
received 2 weeks of spa therapy as an outpatient basis, in a
daily living environment; in other words, patients continued
their daily routine during the therapy period. The patients in
group III (inpatient spa treatment) (n = 50) received 2 weeks
of spa therapy as an inpatient basis.

In the cure center, a mineral water bath (balneotherapy) was
applied in the thermal pools to the outpatient spa therapy and
inpatient spa therapy for 20 min, at a temperature of 38—40 °C.
After resting for 30 min, a 10-min jet shower was applied, then
80 Hz of conventional transcutaneous electrical nerve stimu-
lation and 45 °C local hot packs for 20 min were applied to the
painful joints. The patients in group II and group III were
advised not to use analgesic and nonsteroidal anti-
inflammatory drugs during the study. The patients in group I
were advised not to use analgesic and nonsteroidal anti-
inflammatory drugs during the follow-up after 2 weeks of



Int J Biometeorol (2018) 62:1823-1832

1825

etodolac treatment period. Patients who used these drugs were
excluded from the study.

The spa water has a total mineralization of 1744.367 mg/L
and a source temperature of 42 °C (Table 1); therefore, it is
classified in the “thermomineral waters” group in balneological
terms.

Instruments

Evaluations were made before treatment (WO0), at the end of
treatment (W2), and at the fourth week after treatment (W6).
The Visual Analog Scale-Pain (VAS), EQ-5D-3L Scale, and
State and Trait Anxiety Inventory were used for the
evaluation.

The VAS is commonly used for the determination of the
degree of pain. It is recorded on a 100-mm horizontal line and
the distance from the lowest VAS to the point marked by the
patient is measured to determine the numerical value of the
pain intensity felt by the patient (Gallagher et al. 2001). The
pain was assessed as a whole in the all joints affected, as
similarly performed in the Cuperus et al. (2015)’s trial. The
question used for measuring the pain was “How much pain, in
general, do you have in your joints?”

A three-level version of EQ-5D (EQ-5D-3L) was devel-
oped in 1990 by the European Quality of Life (EuroQol)
group. EQ-5D-3L, the EQ-5D descriptor system, and the
EQ-VAS consist of two pages. The EQ-5D contains five
sub-dimensions (mobility, self-care, general activities, feel-
ings of pain/discomfort, and anxiety/depression) within a

Table 1 Water analysis
Source name

Physical properties
Temperature

Physicochemical properties
pH value
Carbonate
Carbon dioxide
Hardness

Cations
Sodium
Potassium
Ammonium
Magnesium
Calcium
Manganese
Iron
Total

Anions
Fluoride
Chloride
Bromide
Todide

Nitrite

Nitrate
Sulfate
Bicarbonate
Sulfur (sulfide)
Phosphate (hydrophosphate)
Total

Insoluble substances
Metasilicate acid
Metaboric acid

Total mineralization

Bolu Karacasu thermal spring

42 °C

6.49
Cos> 0.000 mg/L
CO, 563.2 mg/L

100.9 °fH

mg/L mEq/L % mval
Na* 45.980 2.000 8.860
K* 14.467 0370 1.639
NH,* 0.000 0.000 0.000
Mg 27.349 2251 9.972
Ca** 358.766 17.938 79.469
Mn?* 0.242 0.009 0.039
Fe?* 0.130 0.005 0.021

446.934 22.573 100.000

mg/L mEq/L % mval
F 1.990 0.105 0.471
cr 7374 0.208 0.935
Br~ 0.129 0.002 0.007
I 0.0147 0.000 0.001
NO,~ 0.3432 0.007 0.034
NO;~ 5.720 0.092 0.415
SO, 390.000 8.125 36.525
HCO;~ 835.700 13.700 61.587
s> 0.000 0.000 0.000
HPO,>” 0.280 0.006 0.026

1241.551 22.245 100.000
H,SiO; 55.883 0.716
HBO, 0.000 0.000

1744.367 mg/L

mg/L milligram/liter, ;18/cm microsiemens/cm, g/cm® gram/cubic centimeter, °fH water hardness French degrees,

mkEq/L milliequivalents/liter
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three-level structure of “no problem, moderate problem, and
advanced problem.” The scale describes 243 different health
conditions, and an index score ranging from —0.59 to 1 is
calculated from the five dimensions of the scale. A score of
1 indicates perfect health, while the health state worsens with
decreasing values. The EQ-VAS is marked on a 100-mm line
to help individuals observe their health state. The best imag-
inable health condition score is 100, while O represents the
worst health condition (EuroQolGroup 1990). In 2011,
Turkish validity and reliability studies were conducted by
Kahyaoglu Sut and Unsar (2011), and the approval for use
in the present study was obtained from EuroQol.

The State and Trait Anxiety Inventory (STAI-TX1, STAI-
TXII) was developed in 1970 by Spielberger et al. (Spielberger
et al. 1970) and the scale was adapted for Turkish through
validity and reliability studies by Oner and Compte (1998).
The State Anxiety Inventory (STAI-TX1) identifies how an
individual feels at a certain time and under certain conditions,
whereas the Trait Anxiety Inventory (STAI-TXII) determines
how an individual feels independent of the existing state and
conditions, as a self-replenishing test. STAI-TX1 is a very
sensitive tool for the assessment of excitatory reactions that
show sudden changes. In STAI-TXII, it is usually aimed to
measure the continuity of the anxiety to which the person has a
tendency. Scores range from 20 to 80, with scores of 36 and
below indicating an absence of anxiety, 37-42 indicating mild
anxiety, and 43 points and above indicating high anxiety.
Generally, a high state and trait anxiety score indicates high
anxiety, and scores of 60 and above indicate that the individual
requires professional help (Oner and Compte 1998).

All the questionnaires were self-reported by patients.

Efficacy outcome measures

The efficacy was defined as a change in outcome measures
score at W2 vs W0 and at W6 vs WO.

Statistical analysis

Demographic and clinical characteristics, including frequen-
cy, the arithmetic mean, and standard deviations, were calcu-
lated using descriptive statistics. The Kruskal-Wallis test was
used to compare continuous variables, and chi-squared test or
the Fisher exact test was used to compare categorical variables
between the groups at baseline. The efficacy analysis longitu-
dinal data was performed using a repeated measure and gen-
eralized linear mixed model on an intention-to-treat basis.
Time, group, sex, age, BMI, and interactions in general linear
mixed model were used as covariates for each dependent var-
iables. p values <0.05 were considered statistically signifi-
cant. Least square means were obtained for variables from
each model. Multiple comparison adjustments for the p values
were done using the Tukey-Kramer method. The fixed effects
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coefficient analysis was undertaken by using maximum like-
lihood method of estimation and spatial power covariance
structures that time intervals were not equally spaced. To com-
pute post hoc power for data, estimated parameter values and
degree of freedoms from the generalized linear mixed model
were used. The power for each model was found above 90%.
The general linear model was used to compare groups at each
time point after transformation data normalization. Data were
analyzed by using SAS 9.4 software (SAS Institute Inc., Cary,
NC); the procedures used were Proc Means, Proc Freq, Proc
Nparlway, Proc Glimmix, and Proc GIm.

Results

The flow diagram of the study population is presented in
Fig. 1. During the treatment and follow-up period, five patients
in etodolac treatment group, six patients in outpatient spa ther-
apy group, and one patient in inpatient spa therapy group did
not complete the study due to knee trauma, gastrointestinal
problems associated with etodolac, flu-like symptoms, and
use of nonsteroidal anti-inflammatory drugs or discontinued
to follow-up. Of the total, 45 patients in etodolac treatment
group, 44 patients in outpatient spa therapy group, and 49
patients in inpatient spa therapy group completed the study
(Fig. 1). In the analysis of groups at baseline, no statistically
significant difference was identified in the sociodemographic
characteristics of the patients among the groups (Table 2).

The comparison of outpatient spa group and etodolac treat-
ment group showed that outpatient spa group was superior to
etodolac treatment group in all evaluated parameters at W2 vs
WO and W6 vs WO0. The comparison of inpatient spa group
and etodolac treatment group showed that inpatient spa group
was superior to etodolac treatment group in all evaluated pa-
rameters at W2 vs W0 and W6 vs W0. The comparison of
inpatient spa group and outpatient spa group showed that in-
patient spa group was superior to outpatient spa group in all
evaluated parameters except STAI-TXII at W2 vs W0 and in
all evaluated parameters W6 vs WO (Table 3 and Fig. 2).

Discussion

In the present study, we found that spa therapy, either as an
outpatient or inpatient basis, may have had more positive ef-
fects on pain, quality of life, and anxiety than etodolac treat-
ment in elderly patients with generalized OA. Furthermore,
inpatient spa therapy may be more beneficial than outpatient
spa therapy.

The results of the present controlled study extend the re-
sults of previous observational studies in elderly patients with
OA (Gaal et al. 2008; Karagiille et al. 2016; Kardes et al.
2018; Zwolinska et al. 2018). Gaal et al. (2008) prospectively
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Fig. 1 Flow diagram of the study
population
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\
investigated the effectiveness of balneotherapy—applied in a
spa in a daily living environment, in other words, patients
continued their daily routine during therapy period—in pa-
tients with knee or lumbar OA. Karaguiille et al. (2016) retro-
spectively tested the effectiveness of spa therapy, by journey-
ing and staying at a spa resort and this led to changes in
environmental and social milieu, in patients with a wide spec-
trum of OA subgroups including generalized OA. Kardes et
al. (2018) retrospectively investigated the effectiveness of
balneological treatment (hydrotherapy and peloidotherapy),
in a daily living environment, in patients with a wide range
of OA subgroups including generalized OA. In the recent
study with a 1-year follow-up, Zwolinska et al. (2018) pro-

spectively tested the effectiveness of inpatient spa therapy in
patients with generalized OA. These earlier studies, in general,

Completed study n=44
Analysed n=50

Completed study n=49
Analysed n=50

il

demonstrated the beneficial effectiveness of spa therapy and
balneological treatments and emphasized the need of a ran-
domized controlled trial evaluating the efficacy of spa therapy/
balneological treatments in patients with OA (Gaal et al. 2008;
Karagiille et al. 2016; Kardes et al. 2018; Zwolinska et al.
2018). Our study is the first randomized medical therapy con-
trolled trial testing the efficacy of outpatient and inpatient spa
therapies in patients with generalized OA, designed as a pilot
study. Because this was the first controlled study, we could not
anticipate the sample size as we had limited information about
the estimated outcomes in each group. However, we calculat-
ed post hoc sample size, as similarly performed in Oosterveld
et al. (2009)’s pilot study.

Old age is an inevitable process, although it is possible to
stay healthy and maintain a good quality of life, and, in doing

[
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Table 2 Sociodemographic

characteristics of the study Characteristic Etodolac, n =50 Outpatient, span=50  Inpatient spa, n=50  p
population and the joint regions )
where local treatments were Age (years) Mean 69.2 (3.9) 69.0 (3.5) 69.4 (3.3) 0.815°
applied Median 68 (65-75) 68 (65-75) 70 (65-75)
Sex Female 37 (74%) 32 (64%) 33 (66%) 0,526°
Male 13 (26%) 18 (36%) 17 (34%)
BMI (kg/m?)  Mean 28.6 (4.2) 29.5(3.9) 29.6 (5.2) 0.829°
Median 29.0 (18.2-36.2)  28.3(22.541.1) 29.0 (20.6-44.4)
Neck No 32 (64%) 32 (64%) 34 (68%) 0.889"
Yes 18 (36%) 18 (36%) 16 (32%)
Low back No 13 (26%) 20 (40%) 17 (34%) 0.330°
Yes 37 (74%) 30 (60%) 33 (66%)
Knee No 21 (42%) 25 (50%) 21 (42%) 0.650°
Yes 29 (58%) 25 (50%) 29 (58%)
Shoulder No 43 (86%) 43 (86%) 38 (76%) 0.313°
Yes 7 (14%) 7 (14%) 12 (24%)
Hip No 49 (98%) 48 (96%) 47 (94%) 0.871°
Yes 1 (2%) 2 (4%) 3 (6%)

Categorical variables are expressed as 7 (%), and continuous variables are expressed as mean (standard deviation,
SD) and median (min-max). BMI body mass index

# The Kruskal-Wallis test was used to compare continuous variables

® Chi-squared test was used was used to compare categorical variables in which the number of patients were

greater than 5

¢ The Fisher exact test was used to compare categorical variables in which the number of patients were lower than

5

9 Significance level was p < 0.05

so, it reduces the social burden associated with the elderly
population. Increasing one’s quality of life and developing
strategies for healthy aging during old age are important ways
of increasing social health. Due to physiological changes, in-
creased comorbidity, and the use of multiple medications ob-
served in the elderly, a special approach may be needed in the
treatment. Health complementary and non-pharmacological
treatment modalities are important in the management of
chronic diseases when supported by Active and Healthy
Aging (AHA) (Blain et al. 2016).

Diseases of the musculoskeletal system are a significant
source of morbidity in geriatric patients. Elderly individuals
with a chronic pain describe their health conditions as worse
and are observed to use healthcare services more often than
pain-free elderly individuals (Reyes-Gibby et al. 2002).

Pain can be classified into two types: nociceptive and neu-
ropathic. Nociceptive pain occurs as a result of damage to
tissue (Uyar and Kéken 2017). Nociceptors are pain receptors
in subcutaneous tissue like the skin, muscles, and joints.
Information received is carried to the upper centers via spinal
neurons. The anterior cingulate cortex (ACC) is associated
with pain (Uyar and Koken 2017), and the central plasticity
inhibition of ACC has been found to have an analgesic effect
on chronic pain in the studies of animals (Zhuo 2014).
Increased ACC activity has been detected in patients with
anxiety problems (Koga et al. 2015; Zhuo 2014). Koga et al.
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(2015) demonstrated an interaction between anxiety and
chronic pain in their study on the synaptic basis of long-term
potentiation in ACC. Although the mechanism of action of
balneotherapy is unclear (Fioravanti et al. 2017), Bender et
al. (Bender et al. 2005) reported that nociception was
destroyed through the activation of thermo- and mechanore-
ceptors under the influence of the temperature of water and its
supporting force. Morer et al. (Morer et al. 2017), in a review
of randomized controlled studies investigating the effects of
chemical composition of waters used in balneotherapy, report-
ed that mineral water or mud baths have more effect on pain
reduction than non-mineralized water, although the mecha-
nism is not fully understood. The present study demonstrates
that anxiety decreases more in groups with a higher level of
pain reduction, although it is largely an efficacy study rather
than a study on the mechanism of action; this finding may be
the evidence for a pain-anxiety interaction.

Many publications have shown that balneotherapy can pro-
vide a relief in such cases with OA-induced pain, physical
function limitation, and restriction for daily life activities. In
a meta-analysis conducted by Matsumoto et al. (2017), it was
confirmed that balneotherapy reduced pain and joint stiffness
and enhanced function in patients with OA. Karagiille et al.
(2017), in their retrospective study of 819 patients, demon-
strated that spa therapy was effective in the easing of pain
and improving in function in patients with rheumatic and
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Fig. 2 a Line chart representing changes in LSmeans of Pain (VAS)
scores. b Line chart representing changes in LSmeans of EQ-5D scores.
¢ Line chart representing changes in LSmeans of EQ-VAS scores. d Line

musculoskeletal diseases. Furthermore, Koyuncu et al.
(2016), using the different treatment modalities in their study,
demonstrated that the combined administration of
balneotherapy and physical therapy had more positive effects
on pain, disability, and quality of life than physical therapy
treatment alone in patients with chronic neck pain. In another
study, intermittent and consecutive treatments were carried
out, and it was demonstrated that treatment modalities includ-
ing hydrotherapy and peloidotherapy on outpatients were sim-
ilarly effective when given in different periods (Ozkuk et al.
2017). In parallel to all the above, in this study involving
geriatric patients with generalized OA, positive results were

@ Springer

chart representing changes in LSmeans of STAI-TX1 scores. e Line chart
representing changes in LSmeans of STAI-TXII scores

observed in pain levels and daily life activities in patients
treated with spa therapy as an outpatient or inpatient.

Our study included both inpatient and outpatients, and so,
the obtained results did evaluate not only the efficacy of spa
interventions alone, but also the effect of environmental
change or the cure milieu. There are different opinions in the
literature regarding the treatment of inpatients and outpatients.
Constant et al. (1995) reported that factors such as environ-
mental change and moving away from environments that
contribute to daily stress were positively associated with
physical and mental health and mood swings. Nguyen et al.
(1997) demonstrated that the withdrawal of a patient from an
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inhabited or working environment had a positive effect on the
efficacy of treatment. In a meta-analysis conducted by Stolee
et al. (2012), it was demonstrated that leaving one’s comfort
zone to a distant place for treatment rather than receiving
treatment as an inpatient was more effective in terms of func-
tional and cognitive status, particularly in the elderly who
suffers mostly from musculoskeletal diseases. Our study re-
sults suggest that elderly individuals may experience more
positive results by leaving their environment for different en-
vironments. In our study, the reason for the more satisfactory
results from the spa therapy in this group of patients may also
be due to the psychological relief derived from inpatient spa
therapy, in addition to the physical, mechanical, and chemical
effects of the spa interventions.

Mood changes, such as depression and anxiety, have been
reported to be more common in patients with chronic pain
than in the normal population (Costa et al. 2015). Latore-
Roman et al. (2015) found significant improvements in pain,
mood, sleep quality, anxiety, and depression in geriatric
patients who underwent balneotherapy, while Dubois et al.
(2010) emphasized that balneotherapy might be an interesting
way of treating generalized anxiety disorder, particularly in
patients who do not tolerate or are reluctant to use pharmaco-
therapies. Several previous studies have consistently shown
that spa therapy and balneotherapy are effective in reducing
stress, anxiety, and depression in both in patients with anxiety/
depressive disorder or healthy adults (Antonelli and Donelli
2018; Matzer et al. 2018; Naumann et al. 2017; Stier-Jarmer et
al. 2016, 2017; Rapoliené et al. 2016). Our study would ex-
pand the anxiety-relieving effects of spa therapy to the elderly
patients with generalized OA. Although we included geriatric
OA patients with no history of psychiatric disease and with no
reported mental health/emotional problems, high STAI values
and low EQ-VAS values were identified during the performed
tests. This suggests the possible presence of psychological
problems in patients with chronic pain, even if they were not
diagnosed. At the end of treatment, a significant improvement
was noted in these values, particularly in the groups receiving
spa therapy.

Limitations

The small sample size, the lack of long follow-up period and a
placebo-control group, and the fact that no investigation was
made for the other psychiatric diseases seen in geriatric age
groups are the main limitations of the present study.
Furthermore, the patients were aware of the treatment they re-
ceived; therefore, the placebo effects caused by the belief in
improvement by spa therapy and positive attention might cer-
tainly have contributed to the observed improvements
(Karagiille et al. 2018a). However, in our study, blinding of
the patients to the treatment allocation was not possible due to
the complex nature of the spa therapy (Karagiille et al. 2018a, b).

Conclusion

The results of the study suggest that spa therapy, either as an
outpatient or inpatient basis, may have a positive effect on
pain, anxiety, and quality of life in geriatric patients with gen-
eralized osteoarthritis. The inpatient spa therapy may be more
beneficial than outpatient spa therapy. When the side effects of
drug treatments are emphasized, spa therapy may be consid-
ered as an interesting option for elderly with osteoarthritis.
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