
RAAS
M

e
d

is
ch

S
p

e
ct

ru
m

Tw
e

n
te

RA

RA
RA

RA
AS

SA

AS

AS
Clinical Effects of infrared 

whole-body hyperthermia in patients
with rheumatic diseases

(preliminary results)
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Conclusion:

Infrared sauna seems to have a positive effect upon pain, stiffness and fatigue and functional ability in RA as well as in AS patients, without increasing disease activity.

Our preliminary results indicate that also clinical relevant and statistically significant beneficial effects may be expected at conclusion of the study.

Disclosure:

The infrared sauna cabins were provided by the Health Company Nederland, together with an additional grant for these studies.

Objective:
Patients report positive effects of Infrared (IR) sauna whole-body hyperthermia. Therefore two studies respectively in patients with 

Rheumatoid Arthritis (RA) and Ankylosing Spondylitis (AS) are conducted.

Methods:

No intervention Infrared No intervention

4 weeks 4 weeks 4 weeks

Patients with RA or AS between 18 and 70 years

of age are included. They are treated during 4

weeks with a series of 8 IR sessions in a sauna

cabin (30 minutes at an ambient temperature of

55˚C). Before (O2), during and directly after (O2a)

the first sauna treatment well-being on a Likert-

scale and pain, stiffness and fatigue on a Visual

Analoge Scale are measured. These latter measure-

ments are also performed before (O1, O2) and after

(O3, O4) the series of 8 IR sauna treatments.

Additionally over the 12 weeks study period for

the RA patients range of motion (EPM-ROM scale),

physical scales of the DUTCH-AIMS2 and disease

activity by means of Ritchie score, numbers of

swollen joints and ESR are recorded. For AS

patients BASGS (a Global Index), BASMI (a

ROM-Index), BASFI (a Functional Index) and

BASDAI (a Disease Activity Index) is applied.

Results are all expressed as mean and standard

error of mean (SEM) and where applicable also

95% confidence intervals are calculated.

Pre-experimental time-series design with ”intention to treat” principle: - no control group, - time-series: 3 periods of 4 weeks.

Intervention: 8 infrared treatments during 30 minutes at 55˚C.

O1 O2 O3 04
O2a

RA patients AS patients
- 9 women and 3 men
- mean age: 49 (sd 12) years
- disease duration: 9 (sd 6) years
- pain medication: n=8
- NSAID’s: n=4
- DMARD’s: n=6
- prednisolon: n=6
- occupation: unoccupied: n=4

housewife/man: n=3
physically light work: n=2
other: n=3

Well-being RA
- 5 point-Likert scale:

■ 1: very uncomfortable ■
■ 2: uncomfortable ■
■ 3: neutral ■
■ 4: comfortable ■
■ 5: very comfortable ■

- measurements:
■ after 15 min. infrared
■ after 30 min. infrared 
■ 30 min. after conclusion of infrared 

Pain, stiffness and fatigue in RA
- on 100 mm Visual Analoge Scale (VAS):

minimum score is     0: no discomfort,
maximum score is 100: severe discomfort.

Results 
before (O2) after (O2a) difference 95% CI

pain 21 (8) 12 (6) -9 (7) -24/6
stiffness 24 (7) 12 (4) -12 (8) -29/5
fatigue 36 (9) 26 (9) -10 (12) -37/17

Pain, stiffness and fatigue in RA
- on 100 mm Visual Analoge Scale (VAS):

minimum score is     0: no discomfort,
maximum score is 100: severe discomfort.

Results 
O1 O2 O3 O4 difference O2-O3 95% CI

pain 28(6) 30(7) 16(5) 26(6) -14(5) -24/-4
stiffness 27(6) 27(7) 14(4) 21(6) -13(5) -25/-1
fatigue 38(8) 33(8) 28(8) 38(9) -5(5) -16/6

Range of motion RA
- Combined measurement of range of motion in sever-

al (peripheral) joints by means of EPM-ROM scale.
minimum score is   0: no limitation,
maximum score is 30: severe limitation.

Results
O1 O2 O3 O4 difference O2-O3 95% CI

EPM-ROM 6.5(0.9) 6.0(0.8) 6.1(0.9) 6.1(0.7) 0.1(0.4) -0.7/1.0

Activities of Daily Life: function of RA patients
- Arthritis Impact Measurement Scales (DUTCH-

AIMS2), questionnaire; 
scale 0-10 (0=no limitation, 10=severe limitation).

Results
O1 O2 O3 O4 difference O2-O3 95% CI

physical 2.2(0.5) 2.1(0.6) 1.6(0.5) 1.9(0.6) -0.5(0.1) -0.9/-0.2
symptoms 4.0(0.6) 4.0(0.7) 2.6(0.6) 3.6(0.7) -1.3(0.5) -2.4/-0.3
social 4.0(0.5) 4.1(0.6) 3.9(0.6) 4.6(0.8) -0.2(0.2) -0.7/0.4
affect 2.6(0.4) 2.4(0.5) 2.0(0.5) 2.6(0.5) -0.4(0.4) -1.1/0.4

Disease activity RA
- Number of painful joints.
- Number of swollen joints.
- Erythrocytes Sedimentation Rate (ESR) in mm.

Results
O1 O2 O3 O4

painful joints 13(4) 14(5) 13(6) 15(8)
swollen joints 12(4) 11(5) 9(3) 9(4)
ESR 25(7) 31(9) 25(8) 26(8)

Well-being after 15 min. Well-being after 30 min. Well-being after 60 min.
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- 4 women and 10 men
- HLA-B27 positive n=12
- mean age: 41 (sd 8) years
- duration of complaints: 14 (sd 6) years
- disease duration 11 (sd 5) years
- pain medication: n=8
- NSAID’s: n=12
- DMARD’s: n=0
- prednisolon: n=0

Well-being AS
- 5 point-Likert scale:

■ 1: very uncomfortable ■
■ 2: uncomfortable ■
■ 3: neutral ■
■ 4: comfortable ■
■ 5: very comfortable ■

- measurements:
■ after 15 min. infrared
■ after 30 min. infrared 
■ 30 min. after conclusion of infrared 

Pain, stiffness and fatigue in AS
- on 100 mm Visual Analoge Scale (VAS).

minimum score is     0: no discomfort,
maximum score is 100: severe discomfort.

Results
before (O2) after (O2a) difference 95% CI

pain 30 (4) 13 (3) -17 (3) -25/-10
stiffness 36 (7) 17 (5) -19 (6) -32/-5
fatigue 39 (8) 25 (6) -14 (7) -31/ 2

Pain, stiffness and fatigue in AS
- on 100 mm Visual Analoge Scale (VAS):

minimum score is     0: no discomfort,
maximum score is 100: severe discomfort.

Results 
O1 O2 O3 O4 difference O2-O3 95% CI

pain 28(7) 30(4) 30(6) 27(6) 0(1) -11/11
stiffness 35(7) 36(7) 29(6) 27(7) -7(5) -18/5
fatigue 35(8) 39(8) 32(7) 30(8) -8(6) -21/6

Range of motion AS
- Range of motion in several (spinal) joints by means

of BAS Metrology Index:
minimum score is   0: no limitation,
maximum score is 10: severe limitation.

Results
O1 O2 O3 O4 difference O2-O3 95% CI

BASMI 1.6(0.4) 1.8(0.4) 1.6(0.4) 1.7(0.7) -0.2(0.2) -0.5/0.2

Activities of Daily Life: function of AS patients
- BAS GLOBAL Score: questionnaire about well-being

during last week and last half year.
- Bas Functional Index: daily function questionnaire

minimum score is   0: no discomfort,
maximum score is 10: severe discomfort.

Results
O1 O2 O3 O4 difference O2-O3 95% CI

BASGS-week 3.5(0.7) 3.4(0.8) 2.8(0.7) 3.0(0.7) -0.6(0.5) -1.6/-0.4
BASGS-1/2 year 4.0(0.7) 3.7(0.8) 3.9(0.9) 4.2(0.8) 0.1(0.8) -1.7/2.0
BASFI 3.2(0.7) 3.1(0.7) 2.8(0.6) 2.8(0.6) -0.2(0.3) -0.9/0.4

Disease activity AS
- BAS Disease Activity Index:

minimum score is   0: low disease activity,
maximum score is 10: high disease activity.

- Duration of morning stiffness in minutes.
- Erythrocytes Sedimentation Rate (ESR) in mm.
Results

O1 O2 O3 O4
BASDAI 3.7(0.6) 3.6(0.6) 3.3(0.6) 3.3(0.6)
Morning stiffness 79(25) 77(22) 66(17) 60(15)
ESR 19(4) 15(3) 20(3) 16(2)

Well-being after 15 min. Well-being after 30 min. Well-being after 60 min.
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