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Eﬀect of climatic change in children with atopic eczema
Background: Climate and sunlight (ultraviolet radiation) inﬂuence activity of
atopic eczema.
Objective: To evaluate the eﬀect of moving from a subarctic/temperate climate to
a sunny subtropical climate on children’s atopic eczema.
Methods: Children, 4–13 years, with severe atopic eczema were randomized to
stay 4 weeks in Gran Canary (index patients ¼ 30) and home in Norway
(controls ¼ 26), with a follow up of 3 months. SCORing of Atopic Dermatitis
(SCORAD) was primary variable, and secondary were Children’s Dermatology
Life Quality Index (CDLQI), Staphylococcus aureus skin colonization and
pharmacological skin treatment.
Results: SCORing of Atopic Dermatitis decreased from 37.2 (29.4–44.9) to 12.2
(9.0–15.4) [mean (95% conﬁdence intervals)] after 4 weeks and 21.2 (17.2–25.1)
3 months thereafter in index patients (P < 0.0005), much less in
controls.Children’s Dermatology Life Quality Index in the index group
improved from 8.7 to 2.2 and 4.5 after 4 weeks and 3 months (P < 0.0005), not
in controls. Bacterial skin colonization with S. aureus decreased in the index
group from 23/30 (77%) to 12/30 (40%; P ¼ 0.001) and 12/30 (40%; P ¼ 0.005)
after 1 month and 3 months, and the use of local steroids decreased in index
patients but not in controls.
Conclusions: The change from a subartic/temperate to a subtropical climate for
4 weeks improved signiﬁcantly skin symptoms (SCORAD) and quality of life,
even for 3 months after return.

Atopic eczema is a chronic inﬂammatory skin disease
characterized by itching, lesions and licheniﬁcation especially at the predilection sites: the ﬂexure sites of the
major joints of the upper and lower extremities. The skin
is often colonized by Staphylococcus aureus, and superinfections of the skin are common (1).
The prevalence of atopic eczema has increased especially in young children over the later years and decreases
with increasing age (2, 3).
Epidemiological studies suggest that climate inﬂuences
the prevalence of atopic eczema. Atopic eczema has been
reported worldwide to be positively associated with
latitude and negatively with temperature (4). In Norway,
the prevalence of atopic eczema is higher in the North
compared with the South, with a life-time prevalence in
school children of 23.6% vs 12.7% respectively (5, 6).
Also in Sweden, the prevalence of atopic eczema among
7- to 8-year-old children was reported to be higher in
Kiruna in the North than in Gothenburg in the South
(23% vs 18.7%; 7).
Atopic eczema inﬂuences negatively the quality of life
in both children with atopic eczema and their caretakers
(8). Pain and itching may cause depressive symptoms,
social isolation and reduced self-perception (9).

G. Byremo*, G. Rød, K. H. Carlsen
Voksentoppen, Department of Paediatrics,
Rikshospitalet-Radiumhospitalet, University of Oslo,
Oslo, Norway
*Present address: Department of Paediatrics,
Sørlandet sykehus HF Arendal, Serviceboks 605, NO
4809 Arendal, Norway.

Key words: atopic eczema; climate change; quality of
life; SCORing of Atopic Dermatitis; serum eosinophilic
cationic protein; Staphylococcus aureus; sunlight.

Kai-Hkon Carlsen
Voksentoppen, Department of Paediatrics
Rikshospitalet-Radiumhospitalet
Ullveien 14
NO 0791 Oslo
Norway
Accepted for publication 19 June 2006

How climatic factors inﬂuence atopic eczema is not fully
understood, but it has been reported that sunlight (UV-A/
UV-B radiation) has a positive eﬀect on atopic eczema (10,
11). Also seawater may have a role through its antibacterial eﬀect (12). Climate therapy has been used for many
years in diﬀerent parts of the world for both dermatological diseases on the North Sea and the Dead Sea (12, 13).
Purschel observed favourable eﬀects of North Sea climate
on German children and adults with atopic dermatitis
and/or allergic diseases treated since 1953 on the Island
Norderney in the North Sea (12). This was conﬁrmed by
Menger with a lasting eﬀect for up to 12 months after stay
at the North Sea island during summer (14). However,
their reports were concerned only with uncontrolled
patient series (12, 14). Autio et al. (15) investigated adults
with moderate to severe atopic eczema after 2–3 weeks
stay on the Canary Islands in an open uncontrolled and
prospective study. The patients were investigated before,
after 2 or 3 weeks stay and 3 months thereafter. They
found signiﬁcant improvement in SCORing of Atopic
Dermatitis (SCORAD; 16) after 2 weeks. After 3 months,
SCORAD was still 45% lower than at inclusion (15).
The Norwegian Health Ministry has, since 1976, been
funding organized ÔHealth TravelsÕ for children with
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asthma, ﬁrst to Montenegro and since 1991, to the
Canary Islands (17, 18). Since 1998, children with atopic
eczema without co-existing asthma were included, after
an uncontrolled nonrandomized study with major
improvement of symptoms and signs of atopic eczema
in children after 4 weeksÕ stay in Gran Canaria was
reported by Rodt (19).
The main objective of the present randomized-controlled study was to investigate and evaluate the total
eﬀect of the Health Travels for children with atopic
eczema, consisting of a 4 weeks stay in a subtropic
climate on Gran Canary with a 3 months follow up on
symptoms and signs as assessed by SCORAD as the main
variable. The secondary objectives were to assess the
eﬀect upon quality of life, bacterial skin colonization and
the inﬂammation marker, serum eosinophilic cationic
protein (s-ECP).

Patients and methods
Design
Based on the clinical information, the patients were randomized
into index and control groups. The index group stayed 4 weeks in
Gran Canary, whereas the control group spent the time in their
usual surroundings at home. Severity and extension of atopic eczema in the index group and the control groups were equal. One
half of the index group and the control group were investigated in
the spring, the other in the autumn, to account for the seasonal
variations of atopic eczema.
With a power of 80% and a P-value of 0.05, using a change of
7.5-points in SCORAD as a minimum clinically signiﬁcant change,
a sample size of 28 patients in each group was found necessary to
achieve statistical signiﬁcance.
The included index patients were investigated one day before
leaving for Gran Canary on Voksentoppen National Hospital. They
were also investigated on their last day after 4 weeks on Gran
Canary. Finally, they were investigated 3 months after leaving Gran
Canary on Voksentoppen National Hospital. All the patients in the
index group and the control group were examined by the same
doctor at all visits. The SCORAD assessments were performed by
three trained nurses.

The patients in the control group were investigated at the same
intervals with all consultations on Voksentoppen, Rikshospitalet.
During the stay at Gran Canary, the autumn group who stayed
from 13 August to 10 September had 28 days with the sun, mean
temperature at 12.00 am was 24.9C with a range of 21–26C,
compared with 13.1C (3.8–21.0C), respectively, in mid-Norway
(Trondheim). In Trondheim, there were 8 days of 28 without rain
in the same period. Mean relative humidity during the autumn
period was 67.0% in Gran Canary, compared with 79.5% in
Trondheim.
The spring group (from 26 March to 23 April) had 23 sunny days
out of 28 at Gran Canary, the remainder of the days slightly
clouded. In Trondheim, there were 13 of 28 days without rain in the
same period. Mean temperature of 12.00 am was 4.9C ()4.8 to
19C) in Trondheim during the same period. Mean relative
humidity in Gran Canary during the spring period was 72%,
compared with 73.8% in Trondheim.

Patients
The inclusion of the patients was based on clinical information from
the referring doctors. Both the index patients and controls were
selected randomly after referring to ÔBehandlingsreiserÕ (Norwegian
state Health Travels).
Twenty-nine patients during spring and 32 patients during autumn, 4–13 years of age, with moderate to serious atopic eczema,
were selected for participation in the study. After selection, the
patients were randomized by drawing into index group and control
group by a nurse not participating in the patient evaluation with
equal distribution between the groups as regards severity of atopic
eczema, based upon clinical information from the referring doctor.
The clinical and demographic characteristics of the index and
control groups are seen in Table 1. Exclusion criteria were participation in the Health Travels during the preceding 2 years, other
serious diseases inﬂuencing the participation in the study. The
control group was oﬀered travel to Gran Canary with the Health
Travels a year after participating in the present study.
During the stay in Gran Canary, the children followed ordinary
school teaching with Norwegian teachers at a local Norwegian
school. They had 1-h gymnastics a day, 5 days a week, whereas the
control children followed their regular school with 2–4 h gymnastics
a week during schooldays.
While in Gran Canary, the index patients increased their stay in
the sun from 30 min daily at ﬁrst until 3–4 h at the end of the stay,

Table 1. Baseline characteristics of the index and the control group
Index group (N ¼ 30)
Age [years; mean (range)]
Gender #/$ (n/n)
Investigated: spring/autumn (n/n)
Total IgE [kU/l; geometric mean (range)]
Positive SPT (n/N)
SCORAD [total; mean (SD)]
CDLQI, mean (SD)
Serum-ECP [lg/l; median (range)]
Skin bacterial colonization (Staphylococcus aureus; %)

8.35
13/17
14/16
399.4
28/30
37.15
8.73
19.95
76.7

(4–13)

(5.3–5000)
(20.76)
(5.90)
(5.4–56.6)

Control group (N ¼ 26)
7.40
13/13
13/13
232.4
23/26
36.84
10.08
11.4
80.8

(3–13)

(10.7–5000)
(16.94)
(5.89)
(3.0–49.2)

Significance (P-value)
n.s.
n.s.
n.s.
n.s.
n.s.
n.s
n.s.
–
n.s.

(0.18)
(0.62)
(0.80)
(0.25)
(0.66)
(0.83)
(0.33)
(0.021)
(0.71)

Values are given as mean (SD) unless otherwise stated. Total IgE and s-ECP were not normally distributed and values were given as geometric mean and median with range
respectively.
SPT, positive skin prick test (3 mm ‡ negative control) to one or more of the eight tested allergens; s-ECP, serum eosinophilic cationic protein; CDLQI, Children's Dermatology
Life Quality Index; SCORAD, SCORing of Atopic Dermatitis; IgE, immunoglobulin E.
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to avoid sun burn. During their entire stay, they used a sunscreen
factor >15. They bathed in seawater 1–2 h a day.
During the stay in Gran Canary, the index patients and their
accompanying persons (parents) received 4 h of education about
atopic eczema and its treatment. The control group and their parents received 2 h of education at their ﬁrst visit; current treatment
was evaluated and modiﬁed with intensifying the local antiinﬂammatory treatment with steroid ointment and anti-infective
therapy as well as other supplemental treatment. The treatment with
topical steroids as grouped by steroid potency, the use of antihistamines as well as the use of topical antibacterial treatment was
recorded on all visits.
The study was approved by the Norwegian Social Science Data
Services.

Scoring of atopic eczema
The distribution and the intensity of the atopic eczema were
measured by a standardized scoring system (SCORAD) and used as
the main variable (16, 23).
SCORing of Atopic Dermatitis is made of three parts: part A for
the degree of extension of the eczema, part B for the severity (grade
of inﬂammation, licheniﬁcation, rubor, ﬁssures or infection) and
part C for the subjective severity by grading pruritus and sleep
disturbances. The scoring was carried out by speciﬁcally educated
nurses or the doctor. SCORing of Atopic Dermatitis assessment was
carried out on every investigation for both the groups.

Quality of life (CDLQI)
Skin prick test
Skin prick test (SPT) was performed in duplicates according to the
European standardized speciﬁcations (20). A mean wheal diameter
(largest + smallest diameter divided by 2) of at least 3 mm larger
than negative control, read after 15 min, was deﬁned as positive.
Antihistamines were suspended for at least 72 h, and systemic
prednisolone doses exceeding 10 mg/day were suspended 24 h before testing. Allergic sensitization was deﬁned as the presence of at
least one positive SPT.
The following prevalent allergens in Norway were examined:
histamine chloride 10 mg/ml (positive control), glycerol (negative
control), birch, timothy and mug worth pollen, cat, dog and horse
dander, house dust mite (Dermatophagoides pteronyssinus) and
Cladiosporium herbarum (Soluprick, ALK, Hørsholm, Denmark).

Total IgE
Serum samples taken on all the clinical investigations were analysed
for total immunoglobulin E (IgE) by using UniCAP ﬂuoroenzyme
immunoassay (FEIA) according to the manufacturer’s instruction
(Pharmacia, Uppsala, Sweden).

Serum eosinophilic cationic protein
Blood was drawn and allowed to clot at stable room temperatures
for an hour before centrifugation. The pipetted serum was stored at
)70C. Serum-ECP was measured by the Pharmacia CAP system
ECP FEIA method, according to the instructions of the manufacturer (21, 22). Brieﬂy, monoclonal anti-ECP antibodies covalently
coupled to immunoCAP (Pharmacia), were allowed to react with
the patientsÕ serum samples and subsequently, after washing with
monoclonal anti-ECP antibodies containing ﬂuorogenic labelling.
The level of ﬂuorescence after adding ﬂuorogenic substrate was
measured by Fluorocount 96 (Pharmacia). The measuring range
was 2–200 lg/l in undiluted serum. The cross-reactivity with other
proteins from granulocytes is <0.1% according to the speciﬁcation
of the manufacturer (22).

All the patients and the parents together completed a standardized
quality of life questionnaire on every clinical investigation. The
validated Children’s Dermatology Life Quality Index (CDLQI)
questionnaire was employed (24, 25).

Pharmacological treatment
The use of pharmacological treatment for the eczema was recorded
at baseline and at examinations at 4 weeks and 3 months thereafter.
The type and the potency of local steroid treatment, the use of
antihistamines and type of and use of local antibacterial treatment
of the skin were recorded.

Statistical evaluation
All statistical analyses were performed by using Statistical Package
for Social Sciences (SPSS, Chicago, IL, USA) version 10. Demographic data are given as mean with standard deviation unless
otherwise stated. Results are given as mean values with 95% conﬁdence intervals (CI), except when not normally distributed when
results are given as median with range (demographic data) or
median with 95% CI for comparisons between groups. For IgE,
results are given as geometric mean with range (Medcalc statistical
system version 7.6; MedCalc Software, Mariakerke, Belgium).
Categorical results were analysed by the chi-square test. Diﬀerences between the two groups were analysed with t-test when the
data satisﬁed normal distribution, otherwise with the nonparametric
Mann–Whitney U-test for two independent samples as well as by
the chi-square test. Diﬀerences between the two patient groups for
SCORAD and CDLQI at the three visits were assessed by repeated
measures anova test. Diﬀerences between the two patient groups
for s-ECP values at three visits were calculated by the nonparametric Kruskal–Wallis test. All the tests were two-tailed with a
signiﬁcance level of 5%. SCORing of Atopic Dermatitis was used as
the main variable (16, 23, 26).

Results
Bacterial skin cultures
Samples for bacterial cultures were taken from all the patients in all
the investigations from three diﬀerent body regions with active
atopic eczema. With no lesions of atopic eczema, samples were
taken from the cervical, axillar or the inguinal regions.
The Venturi Transystem pencil and coal medium for transport
were used. The bacterial culture samples were analysed at the
Department of Microbiology, National Hospital, Oslo, Norway.

Two of the 32 index patients and three of the 29 control
subjects were excluded because of the presence of other skin
disease. Thirty patients with atopic eczema (#/$: 13/17)
remained among the index group, and 26 (#/$: 13/13) in the
control group. Demographic variables and baseline results
for total SCORAD, CDLQI and s-ECP are seen in Table 1.
The two groups did not diﬀer signiﬁcantly as regards total
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IgE and positive SPTs (Table 1). Eight index patients
suﬀered from concomitant asthma compared with 14
controls (P ¼ 0.06), 11 index patients suﬀered from
allergic rhinoconjunctivitis compared with 17 controls
(P ¼ 0.06). The results of SCORAD, CDLQI and s-ECP
did not diﬀer signiﬁcantly whether the patients had
concomitant asthma and/or allergic rhinitis.
SCORAD
The results of SCORAD total scores (Fig. 1) and the
scores for SCORAD extent, intensity and symptoms are
seen in Table 2. Mean total SCORAD improved signiﬁcantly from baseline to 1 month (on the Canary Islands)
and 3 months thereafter in the index group [37.2 (29.4–
44.9); mean (95% CI)] to 12.2 (9.0–15.4) after 1 month
(P < 0.0005), and to 21.2 (17.2–25.1) 3 months thereafter respectively (P < 0.0005). A slight improvement in
the control group was observed from 36.8 (30.0–43.7) vs
31.2 (24.2–38.2) after 1 month (P ¼ 0.043) and 3 months
thereafter to 30.6 (24.1–37.1) respectively (P ¼ 0.049).
The change in SCORAD was signiﬁcantly less among the
control subjects than in the index group (P ¼ 0.045;
Fig. 1).
The baseline SCORAD scores for the extent, intensity
and subjective symptoms did not diﬀer between the index
cases and the controls, but were signiﬁcantly lower in the
index compared with the control group both after
1 month (P £ 0.001) and 4 months (P ¼ 0.05,
P ¼ 0.009 and P ¼ 0.028, respectively; Table 2).

Table 2. SCORAD at inclusion, after 1 month and 4 months
Index group
(n ¼ 30)
SCORAD (total)
Baseline
37.15 (29.40–44.90)
1 month
12.19 (8.99–15.38)
4 months
21.18 (17.24–25.130
SCORAD (A – extent)
Baseline
26.06 (16.57–35.55)
1 month
5.56 (3.45–7.68)
4 months
9.17 (4.35–14.00)
SCORAD (B – intensity)
Baseline
6.87 (5.60–8.13)
1 month
2.60 (1.94–3.26)
4 months
4.23 (3.49–4.98)
SCORAD (C – subjective symptoms)
Baseline
8.45 (6.61–10.29)
1 month
2.37 (1.42–3.32)
4 months
4.62 (3.27–5.96)

Control group
(n ¼ 26)

Significance
(P-value)

36.84 (30.00–43.69)
31.24 (24.24–38.24)
30.62 (24.13–37.11)

n.s. (0.83)
– (<0.001)
– (0.011)

23.56 (15.47–31.65)
20.22 (12.71–27.73)
17.78 (10.46–25.11)

n.s. (0.69)
– (0.001)
– (0.05)

6.65 (5.45–7.86)
5.85 (4.61–7.09)
5.96 (4.85–7.07)

n.s. (0.81)
– (<0.001)
– (0.009)

8.87 (6.78–10.95)
7.46 (5.69–9.23)
7.06 (5.25–8.86)

n.s. (0.76)
– (<0.001)
– (0.028)

Mean values with 95% confidence intervals in parenthesis.
SCORAD, SCORing of Atopic Dermatitis.

Quality of life (CDLQI)
In the index group CDLQI decreased from 8.7 (6.5–10.9)
to 2.2 (1.3–2.2) [mean (95% CI)] after 1 month
(P < 0.0005) and to 4.5 (2.8–6.2) 3 months thereafter
(P < 0.0005) vs in control subjects 10.1 (7.7–12.5) at
inclusion, 8.0 (5.9–10.1) after 4 weeks (P ¼ 0.038) and
after 3 months follow up 7.4 (6.1–8.8) respectively
(P ¼ 0.01). Children’s Dermatology Life Quality Index
did not diﬀer signiﬁcantly between the index cases and the
controls at baseline, but were signiﬁcantly lower in the
index group at 1 month (P < 0.001) and 3 months
thereafter (P ¼ 0.009) respectively (Table 3 and Fig. 2).
Serum-ECP
Serum-ECP at baseline was signiﬁcantly higher among
index patients [23.3 lg/l (18.0–28.6)] than controls
[15.3 lg/l (10.7–20.0); P ¼ 0.021], after 1 month
27.7 lg/l (17.4–37.9) and 11.1 lg/l (7.5–14.9; P ¼
0.005), respectively, but with no signiﬁcant diﬀerence
3 months thereafter, 13.4 lg/l (8.9–17.8) vs 12.23 lg/l
(8.09–16.36) respectively (P ¼ 0.70; Table 3 and Fig. 3).
However, the reduction from baseline to 4 months was
signiﬁcantly greater in the index [)9.85 ()17.22 to )2.47)]
than in the control group [)3.12 ()7.79 to 1.55);
P ¼ 0.047].
Bacteriological skin colonization

Figure 1. Total SCORing of Atopic Dermatitis (SCORAD)
baseline, after 1 month and after follow up for 3 months
(4 months from baseline). Results are shown as mean values
with 95% conﬁdence intervals.
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Positive bacteriological culture ﬁndings for S. aureus did
not diﬀer signiﬁcantly between the index cases (76.7%)
and the controls (80.8%; n.s.) at baseline, nor after
1 month (40.0% and 66.7%, respectively; n.s.) and
4 months (40.0% and 57.7%, respectively; n.s.). However, the reduction in positive bacterial culture ﬁndings
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Table 3. Children's Dermatology Life Quality Index (CDLQI), serum-ECP and positive
bacterial culture findings for Staphylococcus aureus at baseline, after 1 month's
stay at Gran Canary and after 3 months follow up (4 months from baseline)
Index group
(n ¼ 30)

Control group
(n ¼ 26)

CDLQI [mean (95% CI)]
Baseline
8.73 (6.53–10.93)
10.08 (7.70–12.45)
1 month
2.23 (1.31–3.15)
8.04 (5.94–10.13)
4 months
4.50 (2.80–6.20)
7.42 (6.07–8.77)
s-ECP [median (95% CI)]
Baseline
19.95 (12.36–32.31)
11.4 (6.75–21.05)
1 month
22.60 (17.28–28.71)
9.25 (5.64–12.09)
4 months
9.55 (6.72–14.38)
8.35 (5.75–12.84)
Positive skin bacterial culture findings (Staphylococcus aureus; %)
Baseline
76.7
80.8
1 month
40.0
62.5
4 months
40.0
57.7

Significance
(P-value)
n.s. (0.40)
– (<0.001)
– (0.009)
– (0.021)
– (<0.001)
n.s. (0.61)
n.s. (0.76)
n.s. (0.17)
n.s. (0.28)

CDLQI results were normally distributed and results given as mean (95% CI), s-ECP
values were not, and results are given as median (95% CI).
s-ECP, serum eosinophilic cationic protein; CDLQI, Children's Dermatology Life
Quality Index.

Figure 3. Serum eosinophilic cationic protein (ECP) at baseline,
after 1 month and after follow up for 3 months (4 months from
baseline). Results are shown as median values with 95% conﬁdence intervals.

Influence of seasonal variation
One group of index cases were treated in Gran Canary
during autumn (n ¼ 16) and the other during spring
(n ¼ 14). Also the controls were divided into two groups:
one in autumn and one in spring (n ¼ 13 during autumn,
n ¼ 13 during spring). Apart from a slight improvement
at visit 2, in total SCORAD for the index cases during
autumn compared with spring [mean diﬀerence 6.2 (0.15–
12.27); P ¼ 0.05], no diﬀerences were found between the
index group and the control group as regards seasonal
variation. For CDLQI, no seasonal variation was found
either for index cases or for controls.
Side effects
Figure 2. Children’s Dermatology Life Quality Index (CDLQI)
at baseline, after 1 month and after follow up for 3 months
(4 months from baseline). Results are shown as mean values
with 95% conﬁdence intervals.

for S. aureus was statistically signiﬁcant from baseline to
after a month’s stay in Gran Canary for index cases
(36.7% reduction; P ¼ 0.001), but not for controls
(18.3% reduction; P ¼ 0.10) and from baseline to
4 months in the index group (36.7%; P ¼ 0.005), but
not in the control group (23.1%; P ¼ 0.08; Table 3).

Some children in the index group had temporarily lowgrade sun burn. Apart from this, no negative eﬀects were
observed among the children who travelled to Gran
Canary (index group). All the children used a sunscreen
of factor 15 or higher during the stay at Gran Canary.
Pharmacological treatment
The use of topical steroids, antihistamines and topical
antibacterial treatment did not diﬀer between the index
and control group at baseline (Table 4), whereas all forms
of treatment were signiﬁcantly lower among the index
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Table 4. Use of topical steroids according to potency (1–4), use of antihistamines and use of local antibacterial treatment at the different visits
Potency of steroid ointment [mean (95% CI)]
Visit
Group of topical steroids

1
2
3

Antihistamine use

1
2
3
1
2
3

Topical antibacterial treatment

Index group (n ¼ 30)

2.03 (1.57–2.50)
2.34 (1.90–2.69)
1.27 (0.76–1.78)
2.62 (2.25–2.98)
2.13 (1.69–2.58)
2.85 (2.60–3.09)
Number of patients treated (%)
18
3
9
17
11
21

(60)
(10)
(30)
(56.7)
(36.7)
(70)

cases when compared with the controls at visit 2 (after
4 weeks at Gran Canary, or at home, respectively). At the
follow-up visit after 3 months, the use of topical steroids
was still signiﬁcantly lower in the index group, whereas
the use of antihistamines and topical antibacterial treatment did not diﬀer signiﬁcantly at follow up (Table 4).

Discussion
In the present study, we found that 4 weeksÕ stay in a
subtropic climate in Gran Canary reduced the severity of
atopic eczema signiﬁcantly in 30 Norwegian children both
in the index group when compared with baseline and
between the index and the control group with comparable
atopic eczema and demographic characteristics. Improvement in index cases was found after 4 weeksÕ stay, and
was also present after a further follow up 3 months after
returning home in Norway. Positive skin bacterial culture
ﬁndings of S. aureus did not diﬀer between the index
group and the control group at baseline, but there was a
signiﬁcant higher reduction in the culture ﬁndings from
baseline to after 1 month stay in Gran Canary and after
3 monthsÕ further follow up in the index compared with
the control group. After an increase after 4 weeks, s-ECP
improved in the index group from baseline to the
4 monthsÕ follow up, but not so for controls.
Thus, the children improved both in severity of the
eczema, in quality of life and bacterial skin culture
ﬁnding, after 4 weeks and 4 months, and with some
improvement in s-ECP 3 months after returning home.
The stay in Gran Canary thus led to a lasting improvement for the children.
SCORing of Atopic Dermatitis as a scoring system of
atopic eczema, developed for a long-lasting clinical trial
in children with atopic eczema (26), has been shown to be
reproducible and has increasingly been used in studies of
atopic eczema (16, 23). The use of SCORAD as an
assessment tool in the present study helps to ensure the
objectiveness of the assessment. Our SCORAD ﬁndings
from a randomized-controlled study conﬁrm the ﬁndings
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Control group (n ¼ 26)

12
11
11
9
20
21

(46.2)
(42.3)
(42.3)
(34.6)
(76.9)
(80.8)

Significance (P-value)
n.s. (0.32)
– (<0.001)
– (0.003)

n.s. (0.30)
– (0.006)
n.s. (0.30)
n.s. (0.10)
– (0.03)
n.s. (0.36)

of Autio et al. in a noncontrolled study of adults with
atopic eczema (15).
Children’s Dermatology Life Quality Index, as an
objective assessment of quality of life for children with
atopic eczema, has been validated (24). By employing
CDLQI in the present study, the impact of atopic eczema
on daily life in the children and their parents could be
assessed.
Serum-ECP as a marker of eosinophilic inﬂammation
varies with the severity of atopic eczema (27, 28). Our
ﬁnding that s-ECP was reduced in the index group after
3 monthsÕ follow up, may reﬂect a long-term impact of
the stay in a warmer and sunny climate.
Bacterial colonization of the skin with S. aureus is a
well-known problem of atopic eczema, and was found in
as many as 76.7% of the children in the index group and
80.8% in the control group. The bacterial culture ﬁndings
were reduced to the half in the index group.
Previous documentation of the eﬀect of climate therapy
in children with atopic eczema has mainly been reports of
patients series without control groups (19). The present
study was a randomized open-controlled study with
similar baseline characteristics of index cases and controls
except for lower s-ECP values in controls. The treatment
and follow up of the control group was similar to the index
group except for the stay in Gran Canary. This design
strengthens the results of the present study as also does the
follow up of 3 months after 4 weeksÕ stay in Gran Canary.
The positive results of the stay at Gran Canary are also
reﬂected by the reduction in the use of topical steroids,
antihistamines and topical antibiotics during the stay
when compared with the control group who stayed in
Norway. The reduction in the use of local steroids was
statistically signiﬁcant also at the follow up after
3 months back in Norway, reﬂecting a long-lasting eﬀect
of the stay in Gran Canary.
The patients both in the index group and the control
group were at all visits examined by the same doctor, and
the same group of nurses were responsible for assessing
the SCORAD score. This increases the reliability of the
ﬁndings.

Eﬀect of climatic change
The temperature during the stays at Gran Canary was
much higher and most of the days were sunny, whereas in
Norway, there were mostly rainy days with a colder
temperature. The relative humidity was approximately
comparable in Gran Canary when compared with
Norway. The main treatment eﬀects of the stay in Gran
Canary are probably because of the exposure of the skin
to sunrays and eﬀect of bathing in seawater as has
previously been found beneﬁcial in adults with atopic
eczema (15). In the present study, several diﬀerent
parameters improved, in agreement with each other.
The control group did not show similar improvement
although receiving the follow-up treatment and education
about atopic eczema. One potential beneﬁt for the index
patients was the day-to-day follow up by health personnel, whereas the controls were seen at baseline, after
4 weeks and after 3 month’s follow up.
It has previously been reported that sunlight has an
excellent eﬀect on atopic eczema (29, 30). Ultraviolet
radiation of diﬀerent wavelengths (UV-A and UV-B),
being parts of the sunrays, has been reported to cause
local cell-mediated immunosuppression in the skin (31,
32). Our ﬁnding that climate therapy has an eﬀect,
lasting over several months, is supported by the study of
Autio et al. in adults (15). Sunrays (UV-A and UV-B)
have been reported to have an antibacterial eﬀect on the
skin by a suppressive eﬀect on superantigen production
by S. aureus (10). Also exposure to seawater might have
contributed to the improvements in the skin, as it was
shown that the strength of attachment of S. aureus
isolates from atopic dermatitis lesions was suppressed by
the presence of 10% NaCl or 10% sea salts (33). Thus, a
part of the beneﬁcial eﬀect of climate therapy may be

due to the antibacterial eﬀects of the sun and the
seawater.
The present study thus demonstrates a marked positive
eﬀect of the Health Travel stay at Gran Canary for several
diﬀerent variables, including the use of topical treatment,
and with a prolonged eﬀect up to at least 3 months.

Conclusion
In an open randomized-controlled study, we found
signiﬁcant improvements in atopic eczema in children
by a 4 weeksÕ stay in a warm subtropic climate (on Gran
Canary), assessed objectively by SCORAD, a quality of
life index (CDLQI) and skin bacterial colonization. The
results support the eﬀects of the present programme for
climate travels for children with atopic eczema as
organized by the Norwegian Health Authorities.
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