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Summary. Previous research confirms the beneficial effect of a warm climate on the general 

psycho-physical condition of rheumatic patients. However, the evidence for using 

climatotherapy to improve rehabilitation care is unclear and not concluded. We examined the 

efficacy of a four-week rehabilitation treatment of Norwegian rheumatology patients at the 

Rehabilitation Center in Igalo in different seasons using mathematical approaches.  

1 INTRODUCTION 

The term climatotherapy implies the medical application of climatic factors to improve 

functioning and prevent or treat diseases. The influence of climatic factors on rehabilitation 

outcomes is widely documented, but there are methodological limitations, and quality 

research is rare in this area [1]. Current research proves the beneficial effect of a warm 

climate on reducing disability and improving physical activity in patients with 

rheumatological conditions [2].  

Previous studies have shown that the rehabilitation of Norwegian rheumatic patients 

(rheumatoid arthritis, psoriatic arthritis) is more effective in centers with a Mediterranean 

climate (our Rehabilitation center) compared to the rehabilitation carried out in Norway with 

the same patients [3]. Also, researchers looked at exacerbations and hospital admissions in 

patients with rheumatoid arthritis (RA). They noted that pain was influenced by climate 

factors such as temperature, wind, humidity, and low atmospheric pressure [4,5]. 

Our work aims to determine the positive effect of four-week rehabilitation treatment for 

Norwegian rheumatology patients at the Institute, Dr. Simo Milosevic” Rehabilitation Center 

in Igalo (municipality of Herceg Novi) and compare the existing results between groups 

regarding the time of year when the treatments were performed. We start from the assumption 

that the stability of climatic factors in July and August (wind, air humidity, temperature) in 

Herceg Novi, improves therapeutic effects compared to therapy in spring and autumn. 

To study the degree of influence of climatic factors on the therapeutic effect of 

rehabilitation treatment, methods of mathematical statistics were used. Calculations were 

carried out using the capabilities of the computer program for statistical data processing 

SPSS-22. 

2 MATERIAL AND METHODS 

This retrospective study was conducted from files of Norway patients with rheumatoid 

arthritis (RA), spondyloarthritis (SA), and psoriatic arthritis (PSA), and approved by the 

ethical committee at the Rheumatological-Spa Centre services.  
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Patients. From 420 subjects treated from April to October 2022, 269 files of 

rheumatological patients (RA, SA, PSA) were taken to analyze the correlation of parameters 

to assess the success of physical treatment. Respondents with incomplete information in the 

database were excluded. 

Patients with the mentioned rheumatic diseases were divided into three groups: the first 

group was April, May, and June (Spring); the second group was July and August (Summer); 

the third group was September and October (Autumn). 

Study variables. Study variables included: general data (age, gender), and specific: 

1. The Bath Ankylosing Spondylitis Functional Index (BASFI) consists of ten scales: eight 

visual analog scales dealing with physical function and two that reflect the patient's ability to 

cope with daily activities [6]. 

2. The Bath Ankylosing Spondylitis Activity disease ( BASDAI ) index contains six visual 

analog scales (VAS) dealing with fatigue, spine pain, joint pain, localized tenderness, and 

quality and quantity of morning stiffness (BASDAI and BASFI: 0 = best, 10 = worst score); 

[6]. 

3. The occiput-to-wall distance was measured to determine the limitation of spinal, and 

thoracic mobility expansion to determine the thorax limitation;  

4. Schober’s test is classically used to determine if there is a decrease in the lumbar spine 

range of motion [7]. 

5. The Modified Health Assessment Questionnaire (MHAQ) is a generic questionnaire that 

evaluates the patient's function related to daily life activities [8]. 

Climate factor. The Central Hydrometeorological Institute of Montenegro provided data 

on air humidity, climatological wind rise, wind speed, and air temperature of the municipality 

of Herceg Novi over the last forty years. 

Statistical analysis. For quantitative processing by means of the SPSS-22 package, the data 

included in the samples were processed using descriptive statistics. Discrete data for the study 

were presented in absolute and relative numbers, while continuous data were shown in mean 

values and standard deviations. From the methods of inferential statistics, parametric and non-

parametric tests were used depending on the normality of data distribution, as well as a T-test 

of paired samples. The statistical significance of the results was measured using the value 

p < 0.005. 

3 RESULTS 

Of 269 RA, AS, and SPA patients collected variables: Morning stiffness, Pain, Overall 

Well-being, MHAQ, Patients Global, BASFI,  BASDAI, Tender Joint Count, Swallen Join 

Count, Physicians Global, Occiput-to Wall, Thorax Expansion, Schober Test, Lateral flexion 

right and Lateral flexion left,  observed before and after the four-week rehabilitation program 

showed statistically significant improvements. (Figure 1.) 

Of 100 AS patients: Spring 23 (100%) men 19 (82.6%), women 4 (17.4%), mean 

61.75±5.45; Summer 40 (100%), men 19 (47.5%), women 21 (52.5%), mean 57±7.61; 

Autumn 37 (100%), men 19 (51.4%) women 18 (48.6%), mean 63.35±12.61; The best 

summer results were Schober test (1.22), lateral flexor test right (6.47) and left (6.6). (Figure 

2.)  
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Figure 1. RA before and after rehabilitation: Morning stiffness (M.stiff), Pain, Overall Well-being 

(O.B), MHAQ, Patients global, Swollen Joint Count, Physicians Global 

 

Figure 2. (AS) The trend of parameter values after treatment: during three seasons (spring, summer, 

autumn) for the Schober test, Lateral flexor right (Lat.flex.right), Lateral flexor left (Lat.flex.left). 
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Figure 3. (RA). The trend of parameter values after treatment during three seasons (spring, summer 

autumn), for Morning Stiffness (M.stiff), Patient's Global Status (PG), Visual Analog Scale (VAS), 

and Overall Being(OB) 

 

Figure 4. (PSA) The trend of parameter values after treatment during three seasons (spring, summer, 

autumn) for Patients Global (PG), BASFI, Tender Joint Count (T.J.C), Swollen Join Count (SW.J.C.), 

Physicians Global (Physicians G), Lateral Flexion Left (Lat.fl.L), Lateral Flexion Right (Lat.fl.R.). 
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Of 309 RA patients: Spring 35 (100%), 19 (54.3%),woman16 (45.7%), mean 61.55±7.09; 

Summer 40 (100%), man 19 (47.50%), women 21 (55.50%), mean 44.24±11.26; Autumn 43 

(100%), man 19 (44.18%), woman 24 (55.82%), mean 64.38±8.29; The best summer results 

were Morning stiffness (38.43), Patients Global Status (2.63) and Visual Analogue Scale 

(2.64) (Figure 3). 

Of 91 PSA patients: Spring 26 (100%), men 19 (73.1%), women 7 (26.9%), mean 

62.68±5.46; Summer 40 (100%), men 19 (47.5%) women 21 (25.5%), mean 55.24±8.88; 

Autumn 25 (100%) men 19 (76.0%) women 6 (24.0%), mean 70, 64.00±5.7.  

The best summer results were Patients Global Status(3.79), BASFI index (5.2), Tender 

Joint Count (4.73), Swollen Joint Count (4.73), Physicians Global (2.46), Lateral Flexion Left 

(6.5), Lateral Flexion Right (7.5) (Figure 4). 

Herceg Novi has a high climatological silence of wind rose during the year (54.4%), 

uniform air temperature (Winter 16.9 C, Summer 34.3º C), and mean relative air humidity 

(spring 70.7%, summer 64.8%, autumn 72.3%) (Figure 5). 

 

Figure 5. Wind direction and speed in summer 

4 DISCUSSION 

During treatment in Rehabilitation Centre Igalo, in addition to drug therapy,  patients had a 

therapeutic complex of balneophysical procedures (hydrotherapy (local or general baths in 

pearl tubs), application of cooled peloid (36° C), electrotherapy, laser therapy, and 

magnetotherapy, as well and dosed individual and group kinesitherapy program,  yoga, tai-chi 

technique. This study confirmed the success of a four-week rehabilitation treatment on 

Norwegian rheumatoid patients at the Rehabilitation Centre Igalo in all seasons. 

Current studies suggest evidence of a beneficial effect of warm climates in reducing 

disability and improving participation in patients with rheumatologic, neuromuscular, and 

chronic respiratory conditions [1]. Rehabilitation interventions conducted in warmer climates 

tend to increase physical activity in Norwegian SA patients [9].  

Our research confirmed the best results for physical mobility: Schober's test and lateral 

flexion to the right and left in AS and SPA patients, morning stiffness, and VAS in RA 

patients in the summer period. 
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The last systematic review of the effectiveness of climatotherapy on rehabilitation 

outcomes of degenerative arthritis found no relationship between temperature or precipitation 

and pain [10,11]. The causes of the worsening of rheumatoid arthritis are wind, humidity, and 

low atmospheric pressure [12]. Also, RA patients have worsening symptoms and increased 

joint pain with the onset of rain independent of temperature fluctuations [5].  

A group of Chinese researchers suggests that a decrease in daily temperature range and 

relative humidity are risk factors for increased hospitalizations for RA and SA  [13,14]. 

Herceg Novi has approximately 200 sunny days a year. In July and August, there are 11 

hours of sunshine per day. The average annual temperature is 16.2 °C. There are also frequent 

minor temperature fluctuations; average daily fluctuations are only 4 °C. The average 

temperature from May to September is 25° C, which allows the swimming season to last more 

than 4 months since the average sea temperature is also high and between 22 °C and 26° C. 

The average annual rainfall is 1.930 mm. The highest relative humidity is during autumn 

and amounts to 80%. The lowest relative humidity is during the summer. The average wind 

rose climatological silence during the year is 54.3%, while the maximum mean wind speed is 

30 m/s in the north-easterly direction. The mean air humidity for July and August is (63.9%; 

64.8%); the climatological wind rose: frequency minimum to maximum: (North 2.1; Sout -Est 

6.4); mean speed North to West (1.9 - 3.5 m/s); without wind 51.6%; and average air 

temperature 33.9-34.3° C [15,16]. 

Our study showed that the best results in spring for PSA patients were M. stiff. 50.80%; 

VAS 4.22%; BASDAI 4.17%; and summer: BASFI 5.20%; T.J.C. 4.73; Sw. J.C. 0.72%, 

Schober test 0.70%; Lat .Fl .L. 6.50%; Lat. Fl. R. 7.50%.Therefore, the better the general 

condition of PSA patients, the greater their physical mobility is achieved in July and August. 

SA patients achieved the best results in spring: M. stiff 41.04; BASDAI 2.79; Thorax 

expansion 1.57, Schober test 1.22 and summer: Pain 2.84; BASFI 2.56; Lat.Fl.R. 6.47; 

Lat.Fl.L. 6.6. 

For RA patients we got similar results: Summer: M. stiff., VAS. O.B (38.43; 2.61; 3.11%), 

and spring T.J. C, Sw. J.C, Patient G. (4.47; 0.35; 2.44%). 

This research showed the influence of stable weather conditions (air humidity, climatology 

wind rose, temperature) on the success of rehabilitation in rheumatological patients. 

Future research will involve returning patients in our institution but in different seasons. 

For example, following the documentation, we noticed that many of them had previously 

been to the spa in Igalo, which encourages us to use the existing file to achieve more accurate 

results in the research. 

5 CONCLUSIONS 

A four-week rehabilitation program for Norwegian rheumatic patients confirmed an 

improvement in all observed parameters for all three groups, in different seasons. 

The collected data showed that patients obtained the best values in the parameters in the 

summer and then in the spring. Specific climatic conditions: medium relative humidity 64%, 

silent climatological wind rose 51.6%, and small temperature fluctuations (mean air 

temperature 33.9º - 34.3º C.) favor rehabilitation for rheumatic patients.  

To study the influence of climatic factors on the rehabilitation of patients at the Igalo 

Rehabilitation Centre in different seasons of the year, mathematical approaches implemented 

in the SPSS-22 data analysis package were used. 
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We believe that our work will stimulate further research into the influence of the most 

beneficial climatic factors on other rheumatic diseases in larger studies. 
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