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Abstract

Background: The Dead Sea region, the lowest in the world at 410 meters below sea level, is considered a potent
climatotherapy center for the treatment of different chronic diseases.

Objective: To assess the prevalence of chronic diseases and the quality of life of residents of the Dead Sea region
compared with residents of the Ramat Negev region, which has a similar climate, but is situated 600 meters above
sea level.

Methods: An observational study based on a self-administered questionnaire. Data were collected from kibbutz
(communal settlement) members in both regions. Residents of the Dead Sea were the study group and of Ramat
Negev were the control group. We compared demographic characteristics, the prevalence of different chronic
diseases and health-related quality of life (HRQOL) using the SF-36 questionnaire.

Results: There was a higher prevalence of skin nevi and non-inflammatory rheumatic diseases (NIRD) among Dead Sea
residents, but they had significantly higher HRQOL mean scores in general health (68.7 ± 21 vs. 64.4 ± 22, p = 0.023)
and vitality (64.7 ± 17.9 vs. 59.6 ± 17.3, p = 0.001), as well as significantly higher summary scores: physical component
score (80.7 ± 18.2 vs. 78 ± 18.6, p = 0.042), and mental component score (79 ± 16.4 vs. 77.2 ± 15, p = 0.02). These
results did not change after adjusting for social-demographic characteristics, health-related habits, and chronic diseases.

Conclusions: No significant difference between the groups was found in the prevalence of most chronic diseases,
except for higher rates of skin nevi and NIRD among Dead Sea residents. HRQOL was significantly higher among
Dead Sea residents, both healthy or with chronic disease.

Introduction
The Dead Sea (DS) region has a unique climate. Its special
therapeutic climatic advantages are recognized throughout
the world. For many years this geographical area has
served as a climatotherapy center for the treatment of var-
ious skin and rheumatic diseases [1-4], as well as pulmon-
ary, cardiovascular, and gastrointestinal diseases [5-8].
The DS is situated in the Syrian-African Rift Valley.

At 410 meters below sea level it is the lowest place in
the world. Its geographic and meteorological character-
istics generate a rare combination of climatic character-
istics including:

1. The highest barometric pressure on earth (800 mm
hg) with a partial oxygen pressure (PIO2) of 8% more
than at sea level. This has therapeutic advantages in
several respiratory and cardiovascular diseases [9,10].
2. A unique UV radiation, which is typical only of the
DS region. UVB rays with a wavelength between 280-
320 nanometers are differentiated from UVA rays with
a wavelength between 320-400 nanometers. UVB
waves cause the bulk of the skin damage (sun burns).
The amount of radiation from both types of rays is
reduced at the DS since they have to pass through an
additional 420 meters to reach the ground. Further-
more, the high temperatures in the DS region cause
significant evaporation of Dead Sea salts so the region
has a sort of “vapor haze” that blocks radiation. The
extent of blockage depends on the wavelength of the
UV rays so that those with a shorter wavelength, UVB,
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are blocked more that UVA. Thus, the UVA/UVB
ratio is higher at the DS than anywhere else in Israel
and in the world.
3. A relatively low humidity (below 40%).
4. A paucity of rain (a few mm annually).
5. About 330 days of sunshine each year.

These unique environmental characteristics give the DS
an advantage in the treatment of skin diseases such as
psoriasis [11-13], atopic dermatitis [14], rheumatic dis-
eases such as rheumatoid arthritis, psoriatic arthritis,
ankylosing spondylitis, fibromyalgia and osteoarthritis
[15-17], pulmonary diseases such as asthma [5] and
COPD [10], and cardiovascular disease [6,18].
Previous studies assessed the climatic effects of the DS

on patients with chronic diseases who came to the region
for a short treatment period. The present study, in con-
trast to previously published studies, was a comparative
study of the prevalence of chronic diseases and quality of
life among DS residents and a control population of indi-
viduals who do not reside in the DS region, but in a
region with a similar hot and dry desert climate, except
for the differences in barometric pressure and UV
radiation.

Materials and methods
Study population
The study population was comprised of kibbutz residents
in the southern desert area of Israel. The kibbutz, a com-
munal settlement based on socialist ideology, is among
the most economically homogeneous societies in the
western world. The study group consisted of residents of
five kibbutzim in the DS region. These kibbutzim were
selected as the main settlements with permanent inhabi-
tants of the region. The control group consisted of resi-
dents of two kibbutzim in the Ramat Negev (RN) region,
which is also in the southern desert, just 100 km from
DS area, and also has a hot and dry desert climate. These
twoKibbutzim were selected in order to have as homoge-
neous a control group as possible. Both regions are spar-
sely populated. In contrast to the DS region, the RN
region is located in the mid-Negev heights. It is the high-
est region in the Negev desert located about 600 meters
above sea level with barometric pressure of 710 mmHg.
The mean annual rainfall in this region is 100 mm com-
pared to few mm at the DS region.
The participants in both groups had similar socioeco-

nomic, cultural, ethnic and occupational backgrounds
[19].
Inclusion criteria were residents of the two regions,

above the age of 18, who agreed to complete the ques-
tionnaire. Individuals who resided in the two regions for
less than a year were excluded from the study.

Study design
Study participants completed a structured self-adminis-
tered questionnaire that was distributed at primary
care clinics and via the kibbutz internal mail system.
Participation was on a voluntary basis. The question-
naire had two parts. The first part assessed baseline
characteristics including socio-demographic variables
such as age, family status, place of work (indoors or
outdoors), life habits (tobacco and/or alcohol), and
chronic diseases. The participants had to indicate the
presence or absence of chronic diseases from a list of
chronic diseases.
The second part was a validated SF-36 questionnaire

of the Medical Outcomes Study (MOS), to assess
health-related quality of life (HRQOL). The SF-36 ques-
tionnaire contains 36 items measuring health across
eight areas or domains: Physical Functioning (PF) 10
items; Social Functioning (SF) 2 items; Role Limitations
due to physical problems (RP) 4 items; Role Limitations
due to emotional problems (RE) 3 items; Mental Health
(MH) 5 items; Vitality (VT) 4 items; Bodily Pain (BP) 2
items and General Health perceptions (GH) 5 items.
There is also an additional item on perceived changes in
health status over the past 12 months. Four scales (PF,
RP, BP and GH) make up the Physical Component
Summary (PCS) measure and the other four scales (VT,
SF, RE and MH) make up the Mental Component Sum-
mary (MCS). Scores are coded for each dimension,
summed and transformed to generate a score from 0
(worst possible health state) to 100 (best possible health
state) [20-22]. The SF-36 has proven useful in surveys of
general and sick populations, comparing the relative
burden of diseases, and in differentiating the health ben-
efits produced by a wide range of different treatments
[23]. The SF-36 Health survey has been translated to
and validated in Hebrew [24].
The study was approved by the Helsinki committee of

Soroka University Medical Center, Beer-Sheva.

Statistical analysis
The baseline characteristics were compared between the
two study groups using the Chi-square and t-tests. Mul-
tivariate analyses, using a logistic regression model, were
conducted to compare the prevalence of the investigated
chronic diseases, adjusted for demographics and health-
related habits. Comparisons of the HRQOL components
was performed with Mann-Whitney U test, and for mul-
tivariate analysis linear regression models were com-
puted [25]. The dependent variables in these models
were the HRQOL scales. The independent variables for
the models were demographics, health-related habits
and chronic conditions. A p-value lower than 0.05 was
considered significant for all statistical analyses.
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Results
Three hundred three of 730 residents from the DS
(45%) region completed the study questionnaire com-
pared to 251 of 710 (35%) from the RN region.
Table 1 summarizes the socio-demographic and

chronic disease data for the two study groups. DS inha-
bitants were younger, with a lower percentage of mar-
ried participants and a higher percentage of participants
who worked outdoors.
The univariate analyses showed no significant differ-

ence in the prevalence of most chronic diseases between
the two groups, except for a significantly higher percen-
tage of skin nevus (p = 0.008) and non-inflammatory
rheumatic diseases (NIRD) (p = 0.028) in the DS group
(Table 2).
Of the 69 DS participants who reported skin disease,

33% were treated with oral drugs and skin creams,

compared to 69% of 29 corresponding participants in
the control group (p = 0.001).
HRQOL scores were significantly higher among DS

residents in the GH (68.7 ± 21 vs. 64.4 ± 22, p = 0.023)
and VT (64.7 ± 17.9 vs. 59.6 ± 17.3, p = 0.001) cate-
gories, and in the summary measures: PCS (80.7 ± 18.2
vs. 78 ± 18.6, p = 0.042), and MCS (79 ± 16.4 vs. 77.2 ±
15, p = 0.02) (Figure 1).
After adjustment for demographics (including age dif-

ferences), health-related habits and chronic diseases, the
difference in HRQOL increased. The DS residents had
higher HRQOL scores in more categories (including
VT, BP, GH, and RP) as well as in the PCS and MCS
summary measures (Table 3).

Discussion
The main purpose of the study was to assess whether
there is a difference in the prevalence and severity of
chronic diseases, as well as HRQOL, between residents
of an area below sea level with a unique elevated baro-
metric pressure and a unique solar spectrum of UV
light, and residents of an area above sea level.
The DS and RN regions are both sparsely populated,

dry desert areas in the southern part of Israel. However,
the DS is the lowest place in the world and has unique
geographical and meteorological characteristics that cre-
ate a rare combination of climate conditions that are
considered conducive to health and HRQOL.
The results of previous studies have demonstrated the

advantage of the DS region for climatotherapy. Most of
these studies examined the health benefits of the DS
region for patients with chronic diseases who came to
the DS for treatment. None of these studies assessed
permanent residents of the DS region to determine
whether the affects of this unique climate are beneficial
to residents of the region in terms of the prevalence of
chronic diseases and HRQOL. Thus, for the first time,
the study group consisted DS region residents who were
compared with a control group of individuals who live
in the same desert area of southern Israel, but at a
much higher altitude, above sea level and without the
unique climate characteristics of the DS.
Although there were similar ethnic and socioeconomic

characteristics between the study groups, the DS popu-
lation was younger, had fewer married participants, and
was more likely to work outdoors (the last two variables
may be related to the age differences). After adjusting
for these variables (including age difference) we still
found differences between the groups in the prevalence
of NIRD and skin nevus. We cannot determine, on the
basis of the study data, whether this increased preva-
lence reflects an influx of individuals with chronic dis-
eases to the DS region in the belief that it has a
favorable effect on their disease, or that the DS climate

Table 1 Comparison of socio-demographic variables,
health-related habits, and chronic diseases between the
study groups.

Variable DS (n = 303) RN (n = 251) p-value

Age (mean ± SD) 44.7 ± 14.7 53.1 ± 17.5 < 0.001

Gender (% female) 55.6 61.8 0.138

Family status (%)

Single 19.5 11.6 0.002

Married 65.2 73.3

Divorced 12.5 8

Widowed 2.7 6.8

Health-related habits (%)

Works outdoors 35.9 20.3 < 0.001

Smokes 23.3 23.1 0.949

Consumes alcohol 2.7 1.2 0.198

Chronic co-morbidity (%)

Heart disease 5.2 6.8 0.409

Asthma 5.2 4.8 0.839

Other chronic lung disease 4.2 3.6 0.688

Malignancy 7.9 9.2 0.581

Stroke 0.6 2 0.129

Diabetes mellitus 6.4 6.4 0.996

Hypertension 17.6 17.5 0.989

Psychiatric disease 4.2 3.6 0.688

Inflammatory bowel disease 0.6 0.4 0.729

Skin disease

Inflammatory 5.5 4.8 0.005

Skin nevi 15.5 6.8

Rheumatic disorders

Inflammatory 2.1 4 0.15

Non-inflammatory 30.6 24.7

Vascular disease 8.2 12.4 0.097

DS = Dead Sea group.

RN = Ramat Negev group.
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Table 2 Comparative multivariate analysis of risk for chronic diseases between the study groups*

Variable OR (95%CI)
Unadjusted

p-value OR (95%CI)
Adjusted**

p-value

Heart disease 0.75 (0.37;1.50) 0.409 1.65 (0.60;4.49) 0.328

Asthma 1.08 (0.51;2.31) 0.839 0.80 (0.29;2.20) 0.661

Other chronic lung disease 1.19 (0.51;2.80) 0.688 1.31 (0.41;4.18) 0.649

Malignancy 0.85 (0.47;1.52) 0.581 1.24 (0.56;2.72) 0.596

Stroke 0.30 (0.05;1.56) 0.129 0

Diabetes mellitus 1.0 (0.51;1.96) 0.996 1.16 (0.49;2.68) 0.73

Hypertension 1.0 (0.65;1.55) 0.989 2.87 (1.48;5.55) 0.002

Psychiatric disease 1.19 (0.51;2.80) 0.688 2.12 (0.76;5.92) 0.15

Inflammatory bowel disease 1.52 (0.14;16.91) 0.729 0.72 (0.035;14.49) 0.828

Skin disease

Inflammatory 1.15 (0.54;2.43) 0.716 1.09 (0.46;2.58) 0.842

Skin nevi 2.52 (1.42;4.48) 0.001 2.49 (1.27;4.90) 0.008

Rheumatic disorders

Inflammatory 0.55 (0.20;1.39) 0.187 0.88 (0.29;2.71) 0.83

Non-inflammatory 1.34 (0.93;1.95) 0.117 1.69 (1.06;2.69) 0.028

Vascular disease 0.63 (0.37;1.09) 0.097 0.92 (0.46;1.86) 0.824

* For all comparisons, Ramat Negev group used as the reference group.

**Adjusted for socio-demographic variables and health-related habits.
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Figure 1 Comparing SF-36 quality of life scores (Mean and 95% Confidence Interval) between DS inhabitant and control group. PF -
Physical Function (p = 0.387). RE - Role-Emotional (p = 0.560). VT - Vitality (p = 0.001). MH - Mental Health (p = 0.152). SF - Social Function (p =
0.868). BP - Bodily Pain (p = 0.071). GH - General Health (p = 0.023). RP - Role-Physical (p = 0.245). MCS - Mental Component Summary (p =
0.020). PCS - Physical Component Summary (p = 0.042). * Significant difference of scores between Dead See and Control groups (p < 0.05).
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only has therapeutic, not preventive, properties. We did
not find any national immigration data or scientific lit-
erature showing a trend for people with chronic disease
to immigrate to known climatotherapy areas, but this is
an issue that should be investigated further.
Another finding was that DS region residents with skin

disease use less oral medication and/or skin cream. This
might be because their skin disease is less severe in this
region because of its beneficial climatotherapeutic effect.
Studies published over the past 40 years [13,14,26,27]
have shown that the DS region has a significant clima-
totherapeutic effect on skin disease (psoriasis, atopic der-
matitis, vitiligo, acne, mycosis fungoides and psoriatic
arthritis), but there have been no previous reports of skin
nevi among the DS residents. Our finding is surprising in
light of the region’s unique UV radiation filtration. The
carcinogenic effect of sun exposure and other environ-
mental factors that can cause pre-malignant or malignant
skin lesions in DS region residents has not been studied.
There have been studies of a late carcinogenic sun expo-
sure risk in patients with skin disease treated for non-
malignant skin conditions by therapeutic exposure to the
sun. The results of these studies are non-conclusive or
controversial [28-30]. A recently published study [31]
showed that sun exposure in the DS was not associated
with an increased risk of skin cancer or melanoma, but
contended that UV radiation exposure at the DS region
may play a role in the development of skin damage.
Another study [32] recommended reduction of the
amount of daily therapeutic DS sun exposure to get the
same therapeutic effect with decreased risk of damage.
We cannot determine, on the basis of the present results,
whether the higher prevalence of skin nevi is due to
environmental factors in the DS region or can be attribu-
ted to a tendency of DS region residents to take fewer
protective measures due to a common, but mistaken,
belief that they are protected in this region.
Residents in the DS region, both healthy and with

chronic disease had significantly higher HRQOL

measures than residents in the RN region. The differ-
ence was even stronger after adjustment for socio-
demographic variables and chronic diseases. It is not
clear from the results of the present study whether this
difference is due to the climatotherapeutic characteris-
tics of the DS region, or to other non-biological envir-
onmental characteristics. Previous studies showed that
the DS region has a beneficial therapeutic effect on
patients with chronic diseases who came the DS as
health tourists [33,34]. These studies demonstrated
reduced pain, improved strain and physical task perfor-
mances, improved energy and general health parameters,
and improved emotional and social parameters after the
stay in the DS region.
However, these studies were conducted on patients

who came to the DS region for recreational as well as
therapeutic purposes, which may cause a methodological
bias in terms of improved HRQOL. In the present study
we examined the DS region’s effects on residents who
have lived and worked there for a long time. The results,
which demonstrate higher HRQOL measures for healthy
and chronically ill residents, reinforce the results of pre-
vious studies that the DS region has potent climatother-
apeutic effects.
Potential limitations of this study include its small

sample size. Although more than 40 percent of the
population responded to our questionnaire forms, the
participating kibbutzim had a total population of only
several hundreds residents with relatively few chronically
ill patients. As participation in this study was on a
voluntary basis we cannot be sure that the enrolled indi-
viduals are totally representative of the entire region
population.
In this study we did not assess the clinical severity of

the patients’ chronic diseases. One could argue that the
fact that many HRQOL parameters are better in the DS
region is an indirect marker of less severe and disabling
chronic disease in the region, but we cannot prove this
assumption based on the results of the study.

Table 3 Comparative multivariate analysis of SF-36 quality of life scores between the study groups*

SF-36 scale Regression Coefficient (B) Standard Error of B Standardized Regression Coefficient (Beta) p-value

Physical function (PF) 1.35 1.77 0.04 0.448

Role emotion (RE) 1.8 2.82 0.03 0.524

Vitality (VT) 6.78 1.78 0.19 <0.001

Mental health (MH) 2.59 1.51 0.09 0.088

Social function (SF) 2.64 1.83 0.07 0.151

Bodily pain (BP) 5.75 2.2 0.13 0.009

General health (GH) 4.26 2.13 0.1 0.046

Role physical (RP) 7.4 2.89 0.13 0.011

Mental component summary (MCS) 3.94 1.54 0.13 0.011

Physical component summary (PCS) 4.3 1.66 0.12 0.01

* For all comparisons, Ramat Negev group used as the reference group. Adjusted for socio-demographic variables and health-related habits.
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Also, the data cannot determine whether the climate
at below sea level caused the higher prevalence of skin
nevi and NIRD.
We tried to assess changes in disease severity in

chronically ill patients who live in the DS area, but
stayed for a period of time in places above sea level.
However, we were not able to draw any conclusions
because of a very low response rate.
Future prospective studies should assess the clinical

characteristics of different chronic diseases and compare
their course, severity, and clinical outcome between resi-
dents of the DS region and other comparison populations.
We conclude that HRQOL is significantly higher

among both healthy and chronically ill residents of the
DS region compared with residents of the control group
region, although more residents in the region have skin
nevi and NIRD.

Acknowledgements
We would like to acknowledge the help of the staff members of the
community clinics in both study regions, as well as that of the residents of
the participating kibbutzim.

Author details
1Pulmonary Unit, Soroka University Medical Center, Ben Gurion Avenue,
Beer-Sheva, 84101, Israel. 2Department of Internal Medicine “D”, Soroka
University Medical Center, Ben Gurion Avenue, Beer-Sheva, 84101, Israel.
3Clinical Research Center, Soroka University Medical Center, Ben Gurion
Avenue, Beer-Sheva, 84101, Israel. 4Division of Community Health, Soroka
University Medical Center, Ben Gurion Avenue, Beer-Sheva, 84101, Israel.
5Department of Epidemiology, Faculty of Health Sciences, Ben-Gurion
University of the Negev, Ben Gurion Avenue, Beer-Sheva, 84105, Israel.

Authors’ contributions
AA, LF and SS - Study design, study coordinators, data collection and data
processing, writing of article.
YP, MF - Statistics.
AC, AA, RS, DD - Family physicians, patients recruitment and questionnaires
distribution and collection.
All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 3 February 2011 Accepted: 27 May 2011
Published: 27 May 2011

References
1. Even-Paz Z, Shani J: The Dead Sea and psoriasis. Historical and

geographic background. J Dermatol 1989, 28:1-9.
2. Sherman G, Zeller L, Avriel A, Friger M, Harari M, Sukenik S: Intermittent

balneotherapy at the Dead Sea area for patients with knee
osteoarthritis. Isr Med Assoc J 2009, 11:88-93.

3. Moses SW, David M, Goldhammer E, Tal A, Sukenik S: The Dead Sea, a
unique natural health resort. Isr Med Assoc J 2006, 8:483-488.

4. Kazandjieva J, Grozdev I, Darlenski R, Tsankov N: Climatotherapy of
psoriasis. Clin Dermatol 2008, 26:477-485.

5. Harari M, Barzillai R, Shani J: Magnesium in the management of asthma:
critical review of acute and chronic treatments, and Deutsches
Medizinisches Zentrum’s (DMZ’s) clinical experience at the Dead Sea. J
Asthma 1998, 35:525-536.

6. Abinader EG, Sharif D, Rauchfleich S, Pinzur S, Tanchilevitz A: Effect of low
altitude (Dead Sea location) on exercise performance and wall motion
in patients with coronary artery disease. Am J Cardiol 1999, 83:250-251.

7. Paran E, Neumann L, Sukenik S: Blood pressure changes at the Dead Sea
(a low altitude area). J Hum Hyperten 1998, 12:551.

8. Fraser GM, Niv Y: Six patients whose perianal and ileocolic Crohn’s
disease improved in the Dead Sea environment. J Clin Gastroenterol 1995,
21:217-219.

9. Abinader EG, Sharif DS, Goldhammer E: Effects of low altitude on exercise
performance in patients with congestive heart failure after healing of
acute myocardial infarction. Am J Cardiol 1999, 83:383-387.

10. Kramer MR, Springer C, Berkman N, Glazer M, Bublil M, Bar-Yishay E,
Godfrey S: Rehabilitation of hypoxemic patients with COPD at low
altitude at the Dead Sea, the lowest place on earth. Chest 1998,
113:571-575.

11. Harari M, Shani J: Demographic evaluation of successful antipsoriatic
climatotherapy at the Dead Sea (Israel) DMZ Clinic. Int J Dermatol 1997,
36:304-308.

12. Abels DJ, Kattan-Byron J: Psoriasis treatment at the Dead Sea: a natural
selective ultraviolet phototherapy. J Am Acad Dermatol 1985, 12:639-643.

13. Hodak E, Gottlieb AB, Segal T, Politi Y, Maron L, Sulkes J, David M:
Climatotherapy at the Dead Sea is a remittive therapy for psoriasis:
combined effects on epidermal and immunologic activation. J Am Acad
Dermatol 2003, 49:451-457.

14. Harari M, Shani J, Seidl V, Hristakieva E: Climatotherapy of atopic
dermatitis at the Dead Sea: demographic evaluation and cost-
effectiveness. Int J Dermatol 2000, 39:59-69.

15. Sukenik S, Baradin R, Codish S, Neumann L, Flusser D, Abu-Shakra M,
Buskila D: Balneotherapy at the Dead Sea area for patients with psoriatic
arthritis and concomitant fibromyalgia. Isr Med Assoc J 2001, 3:147-150.

16. Codish S, Dobrovinsky S, Abu Shakra M, Flusser D, Sukenik S: Spa therapy
for ankylosing spondylltis at the Dead Sea. Isr Med Assoc J 2005,
7:443-446.

17. Sukenik S, Abu-Shakrah M, Flusser D: Balneotherapy in autoimmune
diseases. Isr J Med Sci 1997, 33:37.

18. Kushelevsky AP, Harari M, Hristakieva E, Shani J: Climatotherapy of psoriasis
and hypertension in elderly patients at the Dead-Sea. Pharm Res 1996,
34:87-91.

19. Gilboa S, Gabay G, Zamir D, Zeev A, Novis B: Helicobacter pylori infection
in rural settlements (Kibbutzim) in Israel. Int J Epidemiol 1995, 24:232-237.

20. Ware JE, Kosinski M, Keller SK: SF-36 Physical and Mental Health Summary
Scales: A User’s Manual Boston, MA: The Health Institute; 1994.

21. Ware JE, Snow KK, Kosinski M, Gandek B: SF-36 Health Survey Manual and
Interpretation Guide Boston: The Health Institute; 1993.

22. McHorney CA, Kosinski M, Ware JE Jr: Comparisons of the costs and
quality of norms for the SF-36 health survey collected by mail versus
telephone interview: results from a national survey. Med Care 1994,
32:551-567.

23. Ware JE Jr, Sherbourne CD: The MOS 36-item short-form health survey
(SF-36). I. Conceptual framework and item selection. Med Care 1992,
30:473-483.

24. Lewin-Epstein N, Sagiv-Schifter T, Shabtai EL, Shmueli A: Validation of the
36-item short-form Health Survey (Hebrew version) in the adult
population of Israel. Med Care 1998, 36:1361-1370.

25. Torrance N, Smith BH, Lee AJ, Aucott L, Cardy A, Bennett MI: Analysing the
SF-36 in population-based research. A comparison of methods of
statistical approaches using chronic pain as an example. J Eval Clin Pract
2009, 15:328-334.

26. Shani J, Harari M, Hristakieva E, Seidl V, Bar-Giyora J: Dead-Sea
climatotherapy versus other modalities of treatment for psoriasis:
comparative cost-effectiveness. Int J Dermatol 1999, 38:252-262.

27. Schallreuter KU, Moore J, Behrens-Williams S, Panske A, Harari M: Rapid
initiation of repigmentation in vitiligo with Dead Sea climatotherapy in
combination with pseudocatalase (PC-KUS). Int J Dermatol 2002,
41:482-487.

28. Even-Paz Z, Efron D: Skin cancer and climatotherapy in psoriasis. Br J
Dermatol 2001, 144:202.

29. Frentz G, Olsen JH, Avrach WW: Malignant tumours and psoriasis:
climatotherapy at the Dead Sea. Br J Dermatol 1999, 141:1088-1091.

30. Ben-Amitai D, David M: Climatotherapy at the dead sea for pediatric-
onset psoriasis vulgaris. Pediatr Dermatol 2009, 26:103-104.

31. David M, Tsukrov B, Adler B, Hershko K, Pavlotski F, Rozenman D, Hodak E,
Paltiel O: Actinic damage among patients with psoriasis treated by
climatotherapy at the Dead Sea. J Am Acad Dermatol 2005, 52:445-450.

Avriel et al. Health and Quality of Life Outcomes 2011, 9:38
http://www.hqlo.com/content/9/1/38

Page 6 of 7

http://www.ncbi.nlm.nih.gov/pubmed/19432036?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19432036?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19432036?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16889164?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16889164?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18755366?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18755366?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9777879?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9777879?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9777879?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10073828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10073828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10073828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8648056?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8648056?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10072228?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10072228?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10072228?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9515826?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9515826?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9169337?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9169337?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3989025?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3989025?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12963909?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12963909?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10651969?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10651969?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10651969?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11344827?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11344827?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16011060?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16011060?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7797348?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7797348?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8189774?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8189774?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8189774?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1593914?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1593914?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9749659?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9749659?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9749659?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19335493?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19335493?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19335493?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10321939?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10321939?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10321939?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12207762?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12207762?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12207762?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11167718?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10606857?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10606857?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19250425?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19250425?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15761422?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15761422?dopt=Abstract


32. Even-Paz Z, Efron D: Determination of solar ultraviolet dose in the Dead
Sea treatment of psoriasis. Isr Med Assoc J 2003, 5:87-88.

33. Neumann L, Sukenik S, Bolotin A, Abu-Shakra M, Amir M, Flusser D,
Buskila D: The effect of balneotherapy at the Dead Sea on the quality of
life of patients with fibromyalgia syndrome. Clin Rheumatol 2001,
20:15-19.

34. Falk B, Nini A, Zigel L, Yahav Y, Aviram M, Rivlin J, Bentur L, Avital A,
Dotan R, Blau H: Effect of low altitude at the Dead Sea on exercise
capacity and cardiopulmonary response to exercise in cystic fibrosis
patients with moderate to severe lung disease. Pediatr Pulmonol 2006,
41:234-241.

doi:10.1186/1477-7525-9-38
Cite this article as: Avriel et al.: Quality of life at the dead sea region:
the lower the better? an observational study. Health and Quality of Life
Outcomes 2011 9:38.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Avriel et al. Health and Quality of Life Outcomes 2011, 9:38
http://www.hqlo.com/content/9/1/38

Page 7 of 7

http://www.ncbi.nlm.nih.gov/pubmed/12674654?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12674654?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11254234?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11254234?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16429430?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16429430?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16429430?dopt=Abstract

	Abstract
	Background
	Objective
	Methods
	Results
	Conclusions

	Introduction
	Materials and methods
	Study population
	Study design
	Statistical analysis

	Results
	Discussion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


