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Background: Atopic dermatitis (AD) has an appreciable effect on quality of life. Improving the quality of life of AD

patients is a priority.

Objective: This study aimed to evaluate the impact of Dead Sea climatotherapy (DSC) as a treatment of AD and

its influence on the quality of life of these patients.

Methods: Forty-nine adult patients with AD treated during the years 2009Y2010 at the Deutsches Medizinisches

Zentrum Medical Center participated in this prospective study. Climatotherapy was administered in accordance with

a computer-designed protocol and included gradually increased sun exposure after a sea bath. Severity of AD was

evaluated using the Scoring Atopic Dermatitis (SCORAD) index. Patient quality of life was evaluated using Skindex-29.

Statistical analysis was performed using a paired t test and Wilcoxon and Mann-Whitney U tests.

Results: After treatment, the mean SCORAD value improved by 39 points (P G 0.001). The overall Skindex-29 score

improved by a mean value of 33 points (P G 0.001). The pretreatment SCORAD, duration of AD, and maximal daily sun

exposure predicted the posttreatment SCORAD values. Pretreatment Skindex-29 and patient age predicted the post-

treatment Skindex-29 in a multiple linear regression model.

Conclusions: Dead Sea climatotherapy provides an effective treatment modality for AD by improving the patient’s

skin condition and quality of life.

ATOPIC DERMATITIS (AD) is a chronic inflammatory skin
disease hypothesized to be the product of complex interac-

tions between the host’s environment, susceptibility genes, skin
barrier dysfunction, and immune system dysregulation.1,2 The
disease is characterized by pruritus, eczematous lesions, xerosis,
and lichenification and bares an alternating relapse and flare-up
course.1Y3 Although AD usually presents during early infancy and
up to the age of 5 years, an adult-onset variant is also well rec-
ognized.1 During the last 3 decades, the prevalence of AD in
developed and industrialized countries has more than doubled
and, in some locations, even tripled, with similar race distribu-

tions and a slight female predominance. Atopic dermatitis is now
recognized as the most common childhood skin disorder with a
10% to 20% prevalence among children and a 1% to 3% preva-
lence in adults.3Y5

In light of the chronic nature of the disease, the need for long-
term treatment, and the necessity for frequent medical monitor-
ing, AD can significantly impact morbidity and quality of life
(QOL). Patients, particularly children, may also experience sleep
disturbances, social stigma, loss of school/work days, irritability,
daytime tiredness, dependence, fearfulness, and mood changes.3,6

An important part of the overall treatment includes flare-
up prevention, with emollients, creams, lubricants, and ointments
often being the mainstay of the maintenance therapy.7 Other pre-
ventive strategies include shortening showers, using warm water,
using soap-free preparations, avoiding wearing wool garments, and
reducing emotional stress and exposure to triggers and other irritants.

Topical corticoid steroids with variable potency are the cor-
nerstone of treatment in short-term exacerbations.1 However,
prolonged topical application of steroids is associated with ste-
roid rosacea, skin atrophy, striae, acne, purpura, glaucoma, de-
velopment of allergies, alteration of immune system function, and,
more rarely, systemic adverse effects.8 As a consequence, corticoid
steroid applications should ideally be prescribed for the short-
term and restricted to particular and limited areas of the body.

STUDY
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An alternative therapy to topical steroids is provided by the
nonsteroidal immunomodulators calcineurin inhibitors pimecro-
limus and tacrolimus,9 whereas ultraviolet (UV) phototherapy is
also considered as a treatment option for AD.10 Antihistamines
do not usually constitute an important therapeutic aspect and
have not been shown to alter the course of the disease.3 Additional
systemic therapies for AD include antibiotics, cyclosporine, and
other immunosuppressive agents such as mycophenolate mofetil,
azathioprine, and methotrexate.1

Dead Sea climatotherapy (DSC) has been proven to have an
excellent healing effect in the treatment of psoriasis.11 Patients
with AD have been successfully treated at the Dead Sea since the
1950s.12 The treatment mainly consists of bathing in the sea
(balneotherapy) and exposure to UV natural radiation (photo-
therapy). Symptom relief comes within 3 to 4 weeks and can last
several months. In a previously published study, DSC was shown
to be a cost-effective method for AD management of European
patients.13 An additional German study found that it is possible
to treat AD at locations remote from the Dead Sea, provided that
patients are immersed in a bath containing Dead Sea salts and
are exposed to UV radiation several times a week. The authors
demonstrated that the efficacy of this artificial alternative is less
impressive than the success rates reported for natural therapy and
much more expensive,14 although a head-to-head comparison has
not been conducted, to the best of our knowledge.

The primary objective of the current study was to determine
DSC effectiveness on AD by calculating the Scoring Atopic
Dermatitis (SCORAD) index15 before and after DSC. The sec-
ondary objective was to evaluate the efficacy of DSC on the QOL
of AD patients, using the Skindex-29 questionnaire. To the best
of our knowledge, such a prospective study with objective mea-
sures of QOL of AD patients treated at the Dead Sea has yet to be
carried out.

METHODS

Our study included 49 AD patients in whom AD diagnosis was
established using Hanifin and Rajka’s criteria.16 Patients were
treated at the Deutsches Medizinisches Zentrum (DMZ) Medical
Center, located in the Lot Spa Hotel, Ein Bokek, at the Dead Sea,
Israel, from June 2009 to July 2010. They were referred by their
health maintenance organization after conventional treatment
failed or because of good results during previous stays. All patients
underwent a dermatological examination before referral. The der-
matologist at the Dead Sea clinic confirmed the diagnosis and was
able to modify it as needed.

At the first physician’s visit and before entering the study,
study goals were explained to the patients, and signed informed
consent was received. A preliminary questionnaire (Skindex-29)
was filled out and returned to the study team. At the end of stay,
after the last physician’s visit, the patient received a second ques-
tionnaire, which was to be returned before departure. The study
procedures followed were approved by the institutional ethical

committee review board of the Hadassah Y Hebrew University
Medical Center.

Sixty-one patients with AD were eligible for the study. How-
ever, 12 patients failed to return either their informed consent or
their questionnaires and were therefore excluded. The final study
population included 49 patients (80.3% response rate).

Treatment at the DMZ Medical Center included the following:
1. Evaluation by a dermatologist: medical history, sociodemographic

details, physical examination, and follow-up during the course of
treatment.

2. Personalized climatotherapy program, with gradually increasing
sun exposure. The protocol was intended to provide each indi-
vidual patient with calculated therapeutic UVB radiation doses,
while taking into consideration the patient’s skin phototype and
minimal erythema dose.

3. The attending physician introduced sea bathing for 20 minutes,
twice a day, to the treatment protocol, if the patient’s skin was free
of excoriations. If excoriations were present, we recommended
postponing initial contact with Dead Sea water until after the skin
condition improved. Improvement was usually seen within a
matter of days, at which point the bathing process began.

4. Local treatments: emollients and/or cold and basic creams spe-
cifically prescribed to each patient according to his/her skin
condition. Steroids were not used during the stay.

5. Guidance by a nurse.
6. Living in a hotel provided the ideal secluded and stress-free

environment by relieving patients of any cleaning, cooking, or
household responsibilities. In addition, the daily schedule was
quite relaxed with very few required activities. Children were su-
pervised by their parents and usually enjoyed a very pleasant stay.
Social contacts with other patients were encouraged to promote
self-esteem but were never deemed mandatory. The only stress-
inducing situations were the clinic appointments and strict treat-
ment guidelines that dictated the duration of sea and sun exposure.
In addition, the use of creams, emollients, and lotions was largely
controlled by the staff.

The desert and surrounding ecosystem were studied with re-
gard to the evolution of chronic disease.17 Specifically, the climatic
and ecologic conditions at the Dead Sea work synergistically to
produce an ecosystem which is dry, unpolluted, mold and allergen
free, and with oxygen-rich air in high and stable temperatures.

Previous treatment received at home and the degree of skin
involvement were assessed and recorded on arrival at the DMZ
Medical Center by a dermatologist. Severity of disease, defined by
the SCORAD index, was recorded for patients both on arrival and
again (by the same dermatologist) at the end of treatment.

Patient QOL was evaluated using Skindex-29, a previously
tested and validated questionnaire, specifically designed to assess
QOL in dermatological patients.18,19 It consists of 3 scales as-
sessing areas considered essential in QOL evaluation: burden of
symptoms, functioning, and emotional state. Patients answered
the 30 questions referring to the previous 4-week period, on a
5-point scale from ‘‘never’’ (= 0) to ‘‘all the time’’ (= 4). The score
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of each scale was normalized to a scale of 0 to 100 (as a percentage
of the maximum score obtainable on that scale). Higher scores
reflected a worse QOL.

Our a priori hypothesis was that SCORAD values will decrease
by 10 points, from 30 (15) to 20 (15), and that Skindex-29 will
similarly decrease from 60 (15) to 50 (15). The sample size needed
with a power of 90%, and a significance level of 5% was seen in
at least 48 patients.

Baseline characteristics are described using percentages for
categorical variables and means (SD) for continuous variables.
SCORAD and Skindex-29 scores before and after treatment were
compared using Wilcoxon signed-rank tests in all patients, as
well as within-patient subgroups. Two outcomes were defined:
‘‘SCORAD 75’’ (improvement of 75% or more in SCORAD, sim-
ilar to the PASI-75 used for psoriasis) and ‘‘SKINDEX 50’’ (im-
provement of 50% or more in Skindex-29). The percentages
achieved within each outcome were compared using W2 tests. Mul-
tiple linear regression models were used for multivariate analysis
of posttreatment SCORAD and Skindex-29.

RESULTS

A total of 49 patients treated at the DMZ Medical Center for
climatotherapy were included in this study. Patients’ main char-
acteristics are summarized inTable 1. Mean age was 40.6 years and
51% of the patients were males. Slightly more than 57% (57.1%) of
the patients declared having a positive family history of atopic
disease. Most patients were treated with topical steroids before
arriving to the Dead Sea. The mean onset of disease was at age
8.8 years, and the mean duration of the disease in our population
was 31.3 years. Many patients (55.1%) were previously treated at
the Dead Sea, and the mean number of previous Dead Sea treat-
ments was 3.2. The Dead Sea protocol delivered, on average, a
UVB dose of 1.664 (1.120) J/m2, with a mean maximum daily
sun exposure of 3.2 (1.6) hours. The mean duration of stay was
31 days (Table 1).

The SCORAD index improved by a mean value of 39 points
(P G 0.001) from time of arrival to departure (50j11 points;
Table 2). Mean SCORAD improvement calculated as the differ-
ence between arrival and departure values divided by the arrival
value reached 70%. Remarkable improvement was also found for
the overall Skindex-29 score. The mean normalized Skindex-29
dropped from 63 to 30Va decrease of 33 points (P G 0.001;
Table 3). Mean Skindex-29 improvement reached 36%. Signifi-
cant improvement was noted in all 3 Skindex scales: burden of
symptoms (73 vs 33), functioning (59 vs 30), and emotional state
(61 vs 31) (P G 0.001). A similar degree of improvement was seen
in various subgroups of age, sex, onset of disease, and disease du-
ration and previous experience with DSC (Tables 2 and 3). Similarly,
no differences were found in the proportion of patients achieving
a 75% or higher improvement in SCORAD (SCORAD-75) or a
50% or higher improvement in Skindex-29 (SKINDEX-50). Family

history of AD was negatively associated with SCORAD-75 but
not with SKINDEX-50 (Tables 2 and 3).

In a multivariate analysis, the pretreatment SCORAD, maxi-
mum daily sun exposure given to the patient, and duration of AD
were found to be associated with the posttreatment SCORAD in-
dex. Only age and pretreatment Skindex-29 were associated with
posttreatment Skindex-29 (Table 4).

DISCUSSION

Atopic dermatitis is a chronic pruritic skin disease characterized
by intense itching, dry skin, redness, and inflammation. The dis-
ease can lead to personal, familial, and social dysfunction. Both
pediatric and adult patients report anxiety disorders, stigmatiza-
tion, social isolation, sleep disturbances, emotional instability, and
depression associated with the disease.20Y22 Psychological stress
and AD symptoms seem to form a vicious cycle.23Y25

TABLE 1. Baseline Characteristics of the Study

Participants (N = 49)

Variable

Sex, n (%)

Male 25 (51.0)

Female 24 (49.0)

Age, y

Mean (SD) 40.6 (12.4)

Median 41

Range 18Y71

Family history of AD, n (%) 28 (57.1)

Previous therapy,* n (%)

Topical steroids 37 (75.5)

Systemic therapy 4 (8.2)

Previous DSC 27 (55.1)

Age at AD onset, y

Mean (SD) 8.8 (13.9)

Median 1

Range 0Y60

AD duration, y

Mean (SD) 31.3 (13.6)

Median 33

Range 3Y59

DSC duration, d

Mean (SD) 31.5 (7.5)

Median 28

Range 21Y42

Total UVB dose, J/m2

Mean (SD) 1.664 (1.120)

Median 1450

Range 0Y4865

Maximal daily sun exposure, h

Mean (SD) 3.2 (1.6)

Median 3

Range 0Y7

*Some patients had more than 1 previous treatment.
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It was previously shown that there is a correlation between
disease severity and QOL such that the patient’s QOL and his/her
family’s QOL were significantly more disturbed with increasing
severity of the disease.26,27 In light of these data, improving the
QOL of AD patients is of paramount importance and should in-
fluence treatment choice.

There are a wide range of treatments for AD including topical,
systemic, and phototherapy treatment modalities. Nevertheless,
complementary and alternative therapies are commonly used due
to concerns regarding potential adverse effects of conventional
therapies, along with frustration concerning the lack of response
from prescribed medications.28

TABLE 2. SCORAD Values Before and After Therapy and the Proportion Achieving a 75% or Higher

Improvement in SCORAD (‘‘SCORAD-75’’)

Subgroup

SCORAD Before,

Mean (SD)

SCORAD After,

Mean (SD)

P

(After vs Before)

SCORAD-75,

n (%)

P

(Between Categories)

All 50 (22) 11 (11) G0.001 34 (69.4) V

Sex

Male 53 (23) 14 (13) G0.001 16 (64.0) 0.404

Female 48 (21) 8 (6) G0.001 18 (75.0)

Age

e41 y 48 (18) 9 (6) G0.001 17 (70.8) 0.830

941 y 53 (25) 13 (14) G0.001 17 (68.0)

Duration

e31 y 51 (21) 10 (6) G0.001 17 (65.4) 0.518

931 y 50 (23) 12 (14) G0.001 17 (73.9)

Onset

e1 y 54 (20) 13 (13) G0.001 18 (72.0) 0.686

91 y 46 (23) 9 (7) G0.001 16 (66.7)

Family history

No 54 (20) 9 (6) G0.001 18 (85.7) 0.032

Yes 48 (23) 13 (13) G0.001 16 (57.1)

Previous DSC

No 52 (21) 11 (7) G0.001 15 (68.2) 0.869

Yes 49 (23) 11 (13) G0.001 19 (70.4)

TABLE 3. Skindex-29 Scores Before and After Therapy and the Proportion Achieving 50% or Higher

Improvement in Skindex-29 (‘‘SKINDEX-50’’)

Subgroup

Skindex-29 Before,

Mean (SD)

Skindex-29 After,

Mean (SD)

P

(After vs Before)

SKINDEX-50,

n (%)

P

(Between Categories)

All 63 (15) 30 (21) G0.001 17 (34.7) V

Sex

Male 61 (15) 34 (18) G0.001 6 (24.0) 0.108

Female 65 (14) 27 (23) G0.001 11 (45.8)

Age

G41 y 63 (13) 27 (15) G0.001 9 (37.5) 0.686

941 y 63 (16) 34 (25) G0.001 8 (32.0)

Duration

G31 y 63 (15) 29 (18) G0.001 8 (30.8) 0.539

931 y 63 (14) 32 (25) G0.001 9 (39.1)

Onset

e1 y 64 (15) 32 (23) G0.001 7 (28.0) 0.315

91 y 62 (15) 29 (19) G0.001 10 (41.7)

Family history

No 59 (15) 28 (20) G0.001 6 (28.6) 0.436

Yes 66 (14) 33 (22) G0.001 11 (39.3)

Previous DSC

No 63 (15) 28 (18) G0.001 8 (36.4) 0.825

Yes 63 (15) 32 (23) G0.001 9 (33.3)
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Ultraviolet B phototherapy for AD is a useful adjunctive mo-
dality in the treatment of chronic recalcitrant cases.29 The DMZ
Clinic was the first to document the successful treatment of this
disease at the Dead Sea in 1993, correlating the results to the
effects of natural UVB phototherapy.30 However, climatotherapy
at the Dead Sea is not new. It was first used some 40 years ago,
mostly for psoriasis treatment, and has been hailed as a very ef-
fective method of treatment.11

Dead Sea climatotherapy has many advantages in the treat-
ment of chronic skin conditions. This treatment modality is rel-
atively safe, induces long-term results, and does not necessitate
hospitalization.31 Well-known drawbacks of the modality include
distance from home, cost (not always covered by medical insur-
ance), and the relatively long period necessary for the disease to
clear up.

The effectiveness of salt water baths and subsequent select-
ive UV phototherapy in AD outside the Dead Sea was previ-
ously demonstrated by German investigators14,32 with one of the
studies14 using the SCORAD index. An additional study of AD
patients treated at the Dead Sea, which also demonstrated disease
improvement, did not use a valid scoring system.13 We present the
first prospective study dealing with QOL of AD patients treated
with DSC and using the well-validated scoring systems SCORAD
and Skindex-29, for assessing DSC effectiveness in AD.

The mean duration of AD in our group of patients was more
than 30 years. The patients experienced extensive disease, as pre-
sented by their relatively high SCORAD values on arrival at the
Dead Sea. At the end of their stay, the overall Skindex-29 score
as well as their disease severity was significantly improved. Al-
though approximately half of the patients had previous DSC ther-
apy, selection bias cannot account for the degree of improvement
seen because patients without previous DSC experience had simi-
lar degrees of improvement both for SCORAD (Table 2) and
Skindex-29 (Table 3).

In our protocol, the use of topical corticosteroids was not
allowed. This decision was made based on our wishes to signifi-
cantly alter the patients’ regular, and often unsuccessful, treatment
regimen. Our results confirm the reported positive outcomes of
phototherapy by reduction of use of topical corticosteroids.33

In a previous study dealing with DSC for AD, Harari et al13

showed that contrary to psoriasis, where 4 weeks is an optimal
period for DSC treatment, for AD patients stays of up to 6 weeks
can achieve better results. This is consistent with our current
observation that improvement of disease severity is correlated
with a cumulative UVB dose.

Corresponding improvement in both indices of disease severity
(SCORAD index) and QOL (Skindex-29 score) is not surprising,
as there is a strong relationship between disease severity and QOL.
Therefore, improving QOL is expected to lead to skin condition
improvement and vice versa.

The strengths of the present study lie in its ability to demon-
strate high efficacy of DSC for patients with AD and to describe
changes in QOL among AD patients using the Skindex-29 score.
However, the present study has some potential limitations. First,
the small number of participants (n = 49) might have reduced our
ability to identify covariates associated with the outcome. Second,
to fully evaluate QOL, long-term follow-up of patients is needed.
This was not possible within the framework of our present study
because patients had left Israel and returned to their country of
origin. Finally, one can evoke a potential bias in evaluation of QOL
scores as the forms were completed while the patients were es-
sentially ‘‘on vacation,’’ without the stressful factors of normal life.
Determination of QOL at the end of such a stay could be over-
estimated. The study was an open-label single-arm study without
a control arm. Regression toward the mean cannot be ruled out
as a possible explanation to the study’s findings, although the re-
markable improvement noted cannot be attributed solely to this
phenomenon. The intervention included in the present study is a
complex one, with multiple components including reduced stress,
UVB, salt water immersion, individual physician, nurse care, and
others. Therefore, this study was unable to determine which of
these aspects is most important to the success seen. It is unknown
whether any of these components alone may be providing the
benefit or whether benefits can only be seen when all are per-
formed together. Studies that control for the various factors
would help to narrow down the most important components of
the intervention.

CONCLUSIONS

Dead Sea climatotherapy seems to be an effective therapeutic
modality for adult patients experiencing AD. The present study
confirms the positive effects of this natural balneophototherapy by
demonstrating the significant changes in the QOL of patients,
measured through the Skindex-29 score. Follow-up studies are
necessary to define the magnitude of the long-term effects of this
treatment.

TABLE 4. A Multivariate Linear Regression Model

for Posttreatment SCORAD and Skindex-29

Variable B P

Model for posttreatment SCORAD

Constant 3.46 V

Pretreatment SCORAD (for each additional point) 0.21 0.001

Duration of AD (for each additional year) 0.19 0.039

Maximal daily sun exposure

(for each additional hour)

j2.80 0.001

Model for posttreatment Skindex-29

Constant j33.02 V

Pretreatment Skindex-29

(for each additional point)

0.66 0.001

Age (for each additional year) 0.54 0.013

B represents the change in the dependent variables (posttreatment SCORAD and
Skindex-29) for every unit of change in the independent variable, if all other variables
in the model remain unchanged.
P values represent the probability that the association between each independent
variable and the dependent variable are due to chance.
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