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Background: Balneotherapy is the use of mineral water for the treatment of a wide range of diseases including skin lesions. Even 
though Ethiopia has a large number of places with natural hot springs, their therapeutic value has not been thoroughly studied. The aim 
of this study was to determine the effect of balneotherapy among patients with skin lesions at hot springs in southern Ethiopia.
Methods: A single-arm prospective cohort study design was used to assess patient’s progress from their skin lesion complaint after 
using the hot water for at least three consecutive days or more. An individual visiting the hot springs site and staying there for at least 
three days or more was included in the study. From four hot springs sites in Southern Ethiopia, 1320 study participants who were 18 
years of age or older were enrolled. The data were gathered using a standardized questionnaire and a physical examination. 
A descriptive analysis was made.
Results: Of the total, 142 (10.8%) of them had various skin lesions. Flexural lesions accounted 87 (61.3%), non-specific skin 
conditions 51 (35.9%), co-lesions at the scalp, external ear canal, trunk, and various locations, and psoriatic lesions comprised 4.8%. 
There were 72 (82.8%) typical eczematous lesions among the total number of flexural lesions. After using balneotherapy for 3–7 days 
once daily, 69 (95.2%) cases of eczematous dermatitis and 30 (58.8%) cases of non-specific skin issues showed improvement from the 
lesion. Additionally, after 30 days of bathing once daily, the PASI score of more than 90% of the psoriatic cases dropped to a score of 
one.
Conclusion: Patients with skin lesions benefit significantly from balneotherapy when it lasts for three or more days. In order to 
improve skin lesions, proper application for at least a week or longer is highly beneficial.
Keywords: balneotherapy, hot springs, skin lesion, southern Ethiopia

Background
A wide range of illnesses, including atopic dermatitis (AD), psoriasis, and all other dermatologic disorders, can be treated 
with balneotherapy, which uses mineral water. The world has been using it for a very long time. These disorders might 
vary in their nature and clinical symptoms. However, they are all chronic and inflammatory diseases.1

The widespread disease known as eczematous dermatitis can affect one’s ability to work, sleep, and interact with 
others in social situations. Atopic dermatitis, also known as eczema, contact dermatitis, dyshidrotic eczema, stasis 
dermatitis, and neurodermatitis are examples of prevalent forms. For patients, its persistence and accompanying pruritus 
can be distressing and irritating.2

A widespread chronic inflammatory skin disorder called psoriasis is characterized by periodic flare-ups and remis-
sions of plaques that are thick, erythematous, and scaly. Due to the interaction between certain genetic predispositions 
and environmental circumstances, it is a complex disease.3 In terms of the therapy, it aims to normalize the skin by 
reducing or eliminating scales, papules, and erythema. Both pharmaceutical and non-pharmacologic treatments are used 
in the therapeutic strategies.4,5
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Balneotherapeutic effects of mineral waters depend on their composition. Sulfur waters may contain various 
combinations of sulfur ions, water, and other ions. It has anti-inflammatory, keratoplasty, antipruritic, antibacterial and 
antifungal effects. The therapeutic action is related to sulfur’s keratolytic effect, resulting in peeling.6

The relapsing and remitting nature of the inflammation is an issue during treatment for both eczematous and psoriatic 
lesions. Therefore, evaluation of non-pharmacologic therapeutic modalities is required in order to carefully pick the 
therapy while taking into account potential long-term negative effects.3,7

Balneotherapy centers are promoted in a few select locations around the globe. These include the Dead Sea, the Blue 
Lagoon in Iceland, and the Kangal hot spring in Turkey. The dead sea is the only one of the three that contains salt, is 
below sea level, and can improve exposure to a natural light source.8 Even though Ethiopia has a large number of places 
with natural hot springs, their therapeutic value has not been thoroughly studied. Therefore, the aim of this study was to 
assess the effect of balneotherapy in treating skin lesions in southern Ethiopia.

Methods
This study is a portion of earlier studies that examined the effects of balneotherapy in treating persistent low back and 
musculoskeletal pain. Details of the procedure section were made available in that article.9,10

The study was carried out at the southern Ethiopian hot springs of Bersiso (Dilla woreda), Yirgalem (Yirgalem Town), 
Burkitu (Hawassa City), and Wondo (Wondo woreda). Because of this, the qualities of the hot spring water were first determined 
using physico-chemical tests. The medicinal element and ion composition of the hot springs were considered when choosing 
them. These hot springs were situated in East Africa’s Great Rift Valley.All those who sought balneotherapy in hot springs in 
southern Ethiopia during the study period were considered the source population. The study sample consisted of adults (18 years 
or older) who used balneotherapy in the chosen hot springs in southern Ethiopia between March and October 2019.

I have taken into account those people who wanted to stay in a hot spring for at least three consecutive days to track any 
improvements in their symptoms after seeking treatment there for a health issue. Under-age participants were prohibited for 
moral reasons. A further exclusion was made for guests who came to the hot springs in search of refreshments. A total of 1320 
study participants who were 18 years of age or older were enrolled during the study period.

Data Collection and Analysis
The data were collected using a standardized questionary and physical examination. A questionnaire that covers the signs 
and symptoms required to diagnose dermatologic disorders along with sociodemographic information of the respondents 
were designed. A 5% of respondents from another hot spring (Alaba site) were used for pre-testing the tool, which was 
then changed as necessary. For each target site, three data collectors and one supervisor were assigned. The selection of 
the data collection team was based on their level of education (at least a medical degree by profession) and their 
understanding of the local Sidamu Afo and Amharic languages. Data collectors and supervisors received two days of 
training prior to the data collection. The doctors who gathered the data and performed the physical examination using the 
standard techniques then classified the dermatologic conditions. When being examined physically, if significant char-
acteristics of typical eczematous lesions, such as pruritus, eczema, and a chronic or recurring history are present, flexural 
lesions present or past at any age, groin and axillary region were spared and are considered typical eczematous lesions. 
Psoriasis Area and Severity Index (PASI) score were used to determine the body surface area affected by psoriasis, 
severity of erythema, induration and scaling. The severity was consequently split into three categories: mild, moderate 
and severe. Other lesions were labeled as having a nonspecific dermatologic disorder.

Epi Data software version 3.1 was used to enter the data, which was then moved to SPSS software version 25 for 
analysis. SPSS was used for data cleaning, recoding, and analysis. Dermatological issues in patients receiving 
balneotherapy were evaluated using descriptive statistics, and the data were classified by identifying the symptoms 
that were or were not addressed by balneotherapy and taking the time that had passed into account.

Definitions
Balneotherapy (bathing in hot water): is a type of therapy that aims to reduce pain and improve daily functioning. 
Balneotherapy often takes place at centers with thermal baths or sea water baths.
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Balneology: is the scientific study of the therapeutic benefits of naturally occurring mineral waters.
Skin lesions: are categorized as eczematous dermatitis, psoriasis, or nonspecific dermatologic lesions based on how 

they appear on the skin on any area of the body.
PASI: Psoriasis Area and severity index.

Results
Socio-Demographic Characteristics
Of the total, 1320 participants 142 (10.8%) patients who visited the hot springs had skin problems. The mean age of these 
patients were 44.1 years and ±16.5, with 63 (44.3%) of them being under 40. Among all patients with skin lesions, 96 
(67.6%) were from rural areas, 73 (51.4%) were men, 115 (81%) were married, 56 (39.4%) were illiterate and 72 (50.7%) 
had an annual income of less than a thousand Ethiopian birrs. Table 1.

Frequency of Visiting the Hot Springs and Duration of Use
The overall mean duration of stay at the site of the hot springs was 4 ±3 days. A total of 91 (64.1%) patients used the hot 
springs for three days and had plans to continue doing so for the next three days. Of all participants with skin lesions 53 
(37.3%) visit the hot spring sites annually, while 38 (26.7%) participants only go when they need it. Table 2.

Table 1 Socio-Demographic Characteristics of Patients Who Used 
Balneotherapy in Southern Ethiopia 2019 N=142

Variables Categories Frequency Percent

Age in years 18–29 29 20.4

30–39 34 23.9

40–49 28 19.7

50–59 21 14.8

60–69 17 12

≥70 13 9.2

Sex Male 73 51.4

Female 69 48.6

Place of residence Rural 96 67.6

Urban 46 32.4

Marital status Married 115 81

Single 16 11.3

Widowed 8 5.6

Divorced 3 2.1

Level of education Unable to read and write 56 39.4

Read and write 33 23.3

Grade 1–8 28 19.7

Grade 9–12 17 12

College, university level 8 5.6

(Continued)
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Dermatologic Problems of Patients Who Used Balneotherapy
Of total, 142 (10.8%) patients who reported skin problems, flexural lesions accounted for 87 (61.3%), non-specific skin 
conditions 44 (31%), co-lesions at the scalp, external ear canal, trunk, and various locations, and psoriatic lesions 
comprised 11 (7.7%). These 108 (76.1%) people with pruritus are symmetrical in 88 (62%) cases, have lesions on their 
feet in 40 (28.2%), and have internal and exterior surfaces on their hands in 35 (24.6%) cases. Out of the total flexural 
lesions, there were 72 (82.8%) typical eczematous lesions. Table 3.

Other Dermatologic Problem
Psoriasis Area and Severity Index (PASI), a numerical rating score for grading the severity of psoriatic lesions done 
based on the area covered and plaque appearance. The result revealed that a total of 11 (7.7%) individuals had psoriasis at 
the time of the initial examination. Both the lower 6/11 (54.5%) and upper 5/11 (45.5%) limbs of patients showed 
erythema with severe to very severe induration and scaling. Table 4.

Table 1 (Continued). 

Variables Categories Frequency Percent

Occupation Farmer 56 39.4

House maker 45 31.7

Merchant 21 14.8

Daily laborer 6 4.2

Government/NGO 

employee

6 4.2

Others 8 5.6

Average monthly 
income

<1000 72 50.7

1000–2000 26 18.3

2001–3000 17 12

3001–5000 15 10.6

>5000 12 8.4

Table 2 Frequency of Visits and Duration of Stay Among Dermatologic 
Patients Who Use Balneotherapy in Southern Ethiopia 2019. N=142

Variables Frequency Percent

Frequency of visit Daily 21 14.8

Weekly 13 9.2

Monthly 17 12

Yearly 53 37.3

As needed 38 26.7

For how long have you used 3 days 91 64.1

4–7 days 25 17.6

>7 days 26 18.3
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Table 3 Characteristics of Skin Problems Among Patients Who Used Hot Springs in Southern Ethiopia 
2019. N=142

Characteristics of Skin Problem Frequency Percent

Types of skin lesions Eczematous dermatitis 87 61.3

Nonspecific skin problems 44 31

Psoriatic lesions 11 7.7

Family history of similar skin problem Yes 34 23.9

No 108 76.1

Pruritus Yes 108 76.1

No 34 23.9

Symmetric lesion Yes 88 62

No 54 38

History of relapse Yes 28 19.7

No 114 80.3

Frequency of relapse N=28 Every month 12 42.9

Every week 6 21.4

Not in a regular pattern 6 21.4

Every year 4 14.3

Site of lesion Feet 40 28.2

Hands/external or internal surface 35 24.6

Scalp 22 15.5

Trunk/front or back 15 10.6

Multiple sites 15 10.6

Elbow/external or internal surface 10 7

External ear 3 2.1

Knee/external or internal surface 2 1.4

Primary types of lesions (more than 
100% as a result of multiple 
lesions)

Papules 47 33.1

Patches 43 30.3

Plagues 40 28.2

Macules 37 26.1

Pustule 5 3.5

Vesicles 4 2.8

Bullae 4 2.8

Wheals 3 2.1

Nodules 1 0.7

(Continued)
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Table 3 (Continued). 

Characteristics of Skin Problem Frequency Percent

Secondary lesion Scale 8 5.8

Erosion 7 5.1

Ulcer 5 3.6

Crust 5 3.6

Scars 3 2.2

Table 4 Initial Assessment of Psoriasis Area and Severity Index (PASI) Among Patients Who Used 
Balneotherapy in Southern Ethiopia 2019. N=142

Plaque Characteristic Lesion Score Head Upper Limbs Trunk Lower Limbs

Erythema None 141(99.3%) 137(96.5%) 142(100%) 136(95.8%)

Slight 0 0 0 0

Moderate 0 0 0 0

Severe 0 3(0.7%) 0 4(2.9%)

Very severe 1(0.7%) 2(0.7%) 0 2(0.7%)

Induration/Thickness None 141(99.3%) 137(96.5%) 142(100%) 136(95.8%)

Slight 0 0 0 0

Moderate 0 0 0 0

Severe 1(0.7%) 3(2.2%) 0 4(2.8%)

Very severe 0 2(1.4%) 0 2(1.4%)

Scaling None 141(99.3%) 137(96.5%) 142(100%) 136(95.8%)

Slight 0 0 0 0

Moderate 1(0.7%) 0 0 0

Severe 0 2(1.4%) 0 4(2.8%)

Very severe 0 3(2.1%) 0 2(1.4%)

Percentage area Area of score Head Upper limbs Trunk Lower limbs

0 = 0% 141(99.3%) 137(96.5%) 142(100%) 136(95.8%)

1 = 1–9% 0 - 0 0

2 = 10–29% 0 1(0.7%) 0 4(2.9%)

3 = 30–49% 0 4(2.8%) 0 2(1.4%)

4 = 50–69% 0 0 0 0

5 = 70–89% 0 0 0 0

6 = 90–100% 1(0.7%) 0 0 0
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Follow-up assessments were done after three or more days of using the hot bath while the patients were ready to leave 
the hot springs site. Accordingly, the Erythematic, induration, and scaling characteristics of the lesion showed visible 
improvement to slight to a moderate level on the upper and lower limbs. Table 5.

The majority of study participants who underwent balneotherapy reported complete relief from their problems in 104 
(73.2%) cases, partially improved in 26 (18.3%), and no change in 12 (8.5%) cases. After three days of minimal usage, 
the patients were re-interviewed and monitored to determine the status of the hot bath’s beneficial effect. After using 
balneotherapy for 3–7 days once daily, 30 (68.2%) cases of non-specific skin problems and 62 (86.1%) cases of 
eczematous dermatitis showed improvement from the lesion. Additionally, more than 90% of the psoriatic cases’ PASI 
scores decreased to a score of one after 30 days of taking a once-daily bath. Table 6.

Table 5 Follow-Up Assessment of Psoriasis Area and Severity Index (PASI) Among Patients Who Used 
Balneotherapy in Southern Ethiopia in 2019. N=142

Plaque Characteristic Lesion Score Head Upper Limbs Trunk Lower Limbs

Erythema None 141(99.3%) 137(96.5%) 142(100%) 136(95.8%)

Slight 0 3(2.2%) 0 4(2.8%)

Moderate 1(0.7%) 2(1.4%) 0 2(1.4%)

Severe 0 0 0 0

Very severe 0 0 0 0

Induration/ Thickness None 141(99.3%) 137(96.5%) 142(100%) 136(95.8%)

Slight 0 5(3.5%) 0 6(4.2%)

Moderate 1(0.7%) 0 9 0

Severe 0 0 0 0

Very severe 0 0 0 0

Scaling None 141(99.3%) 137(96.5%) 142(100%) 136(95.8%)

Slight 1(0.7%) 4(2.8%) 0 4(2.8%)

Moderate 0 1(0.7%) 0 2(1.4%)

Severe 0 0 0 0

Very severe 0 0 0 0

Percentage area Area of score Head Upper limbs Trunk Lower limbs

0 = 0% 141(99.3%) 137(96.5%) 142(100%) 136(95.8%)

1 = 1–9% 1(0.7%) 4(2.8%) 0 6(4.2%)

2 = 10–29% 0 1(0.7%) 0 0

3 = 30–49% 0 0 0 0

4 = 50–69% 0 0 0 0

5 = 70–89% 0 0 0 0

6 = 90–100% 0 0 0 0
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Discussion
Following balneotherapy, the symptoms of sixty-eight cases of eczematous dermatitis and thirty-four cases of nonspecific skin 
conditions were alleviated. This could be explained by the hot spring water’s chemical makeup and temperature, as it has been 
noted that mineral waters, particularly salty and sulfurous waters, are particularly beneficial for therapeutical dermatological 
applications because of their keratolytic, regenerative, and antioxidant effects.11,12 Additionally, taking mineral baths at various 
temperatures can eliminate microbial peptides that are the source of many skin conditions, reduce inflammation, enhance 
microcirculation, control immunological functions, and improve quality of life.13,14 These positive benefits of thermal waters, 
which have been supported by several clinical trials, are connected to either the regulation of skin temperature or the absorption of 
minerals by the skin.15

All eleven patients with psoriasis improved from a PASI of 4.4 to 0.4 after 30 days of taking a bath at the hot springs 
in southern Ethiopia. This is consistent with research done at Prolom Spa in Serbia, which revealed a decrease in PASI 
score after taking mineral water for a period of four weeks.16 In a different study, peloids, algae, and mineral baths were 
used to treat 55 psoriasis patients in Argentina at the Copahue thermal complex. For an average of 10 days, the patients 
bathed twice daily in mineral water. Their lessened erythema and desquamation indicated improvement.17

Limitations
Different skin conditions are included in the situations that we classify as eczematous dermatitis and non-specific skin 
diseases. It is therefore preferable to examine how balneotherapy affects each individual condition within this broad diagnosis.

The study included the use of the PASI score, which is intended to track changes in the components over the course of 
a week. But to evaluate the onset of the lesion and track change throughout the course of the study, I conducted an 
interview based on the skin’s current condition. Therefore, additional cohort studies with a longer data collecting time 
and patient recruitment from the healthcare facilities are needed.

Conclusion
The hot spring bath for three and more days has significant therapeutic effects among patients with dermatologic 
problems including psoriatic lesions.

Table 6 Duration of the Hot Bath and Therapeutics Effects Among Patients Who Used Balneotherapy in Southern Ethiopia, 2019. 
N=142

Duration of Use of Hot Bath Skin Problem Completely 
Improved

Partially 
Improved

No Change

3 days Eczematous dermatitis 51(58.6%) 10(11.5%) 1(1.1%)

Nonspecific skin problems 18(41%) 5(11.4%) 0

Psoriatic lesions 0 0 11(100%)

4–7 days Eczematous dermatitis 11(12.6%) 3(3.4%) 0

Nonspecific skin problems 12(27.3%) 2(4.5%) 1(2.2%)

Psoriatic lesions 0 0 11(100%)

> 7 days Eczematous dermatitis 6(6.9%) 2(2.3%) 0

Nonspecific skin problems 4(9%) 1(2.2%) 1(2.2%)

Psoriatic lesions 11(100%) 0 0

Total Eczematous dermatitis 68(78.2%) 15(17.2%) 4(4.6%)

Nonspecific skin problems 34(77.3%) 8(18.2%) 2(4.5%)

Psoriatic lesions 11(100%) 0 0
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Patients with eczematous dermatitis and nonspecific skin conditions need to consider hot spring bath therapy. Since 
soaking in a hot spring is a low-cost, all-natural treatment with no adverse effects. It would be wise to take additional 
research that takes into account more hot springs into consideration to help support the conclusion.

Ethical Consideration
Ethics were approved by the Institutional Review Board (IRB) of the College of Medicine and Health Sciences at 
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