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Background: The aim of this study was to determine the effects of out-door activities in the forest environment, the
so-called “forest therapy program,” among children with atopic dermatitis (AD).
Methods: A total of 40 children with moderate-severity AD were enrolled in this study. All subjects were divided into
either the “forest group” participating in the forest therapy program or the control group. The vitamin D level and
quality of life (QOL) were measured at the initial visit and 8-week final visit.
Results: The SCORing Atopic Dermatitis (SCORAD) index was reduced significantly more in the forest group than
in the control group (39.17±4.48 vs. 27.00±4.87); however, it did not reach statistical significance. The vitamin D
(25(OH)-D3) level was increased significantly more in the forest group than in the control group (p>0.001). The mean
QOL score was not significantly decreased in the forest group.
Conclusion: The forest therapy program was proven to be associated with the reduction of the SCORAD index and the
increase of vitamin D level. However, QOL measures did not show statistically significant improvement. Thus, the forest therapy program may have a positive trend of biological and psychosocial effects in children with AD.
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INTRODUCTION
Atopic dermatitis (AD) is a public health problem in
worldwide [1]. Childhood AD refers to the presence of
highly pruritic, chronic, recurrent, widespread, eczematous dermatitis that significantly interferes with the
daily activities and/or the quality of life of the affected
child and family [1,2]. The vast majority of children with
severe, long-standing AD can be managed with the appropriate use of topical treatments, including long-term
maintenance pharmacotherapy and adjunctive treatments [1].
Skin exposed to ultraviolet B (UVB) and UVA is
more resistant to primary irritants, which may indicate
the improvement of skin barrier functions [3,4]. Such an
improvement is not due to epidermal hyperplasia, which

does not appear after UVA exposure, and neither is it
due to increase in lipids in the stratum corneum as has
been believed earlier [3]. One of the treatment options in
AD is UV phototherapy [3-5]. It seems that UV causes
some alleviation through immune suppression and production of vitamin D [6]. Currently, there have been only
a few studies which evaluate the effect of vitamin D on
the treatment of AD [7-9]. The active form of vitamin D
induces expression of antimicrobial peptides that help
prevent skin infection and possess immunosuppressive
properties in the skin [7,8].
Forest environment is known to have favorable influence on human body and mind [10]. Several studies
reported the benefit of psychological intervention programs in a forest environment, so called ‘forest therapy
program’, including improved self-control, social adjust-
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ment, and social relationship [11].
The aims of present study were to determine the effects of out-door activities in forest environment among
children with AD.

MATERIALS AND METHODS
1. Study subjects
A total of 45 children (range, 5-12 years) with moderate severity AD were enrolled for this study. The participants were recruited between January and April 2011.
Due to the preference of the subjects and the feasibility
issue, random assignment was not applied. Participants
underwent interview for an evaluation of current health
status. Informed written consents were obtained. The
subjects were conveniently assigned to either ‘forest’ group participating in the forest program or control group. Finally, a total of forty children completed
8-week follow-up schedule.
Forty patients with AD as diagnosed by the criteria of
Hanifin and Rajka [12] were included in this study. None
of the patients had received systemic corticosteroids during the 3 months prior to the clinical evaluation. During
the study period, all of the patients were recommended
to take a bath once daily with warm water for 5 to 10
minutes and apply moisturizers frequently. Intermittent
use of low potency topical corticosteroids (TCS) was
allowed in patients with erythema and itching. For the
patients requiring TCS as rescue medicine, we offered
prednisolone valeroacetate or 1% hydrocortisone, and
educated the patients to cover the body area equivalent
to two hands using one fingertip unit of TCS.

2. Ethics statement
We completely explained the purposes, procedures
and possible hazards of the trial to the participants. They
were free to leave the trial at any time. All of the patients
signed a written informed consent before entering the
trial. In the case of patients under 18 years old, a parent
signed the written informed consent. This study was approved by the Institutional Review Board of Seoul Paik
Hospital, Inje University, Seoul, Republic of Korea (IRB
No. IIT-2011-215).
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3. Severity of atopic dermatitis
Severity of AD was evaluated in all the subjects by
the same operator using the SCORing Atopic Dermatitis
(SCORAD) index. Using the SCORAD index, eczema
was scored in each patient as mild (<25), moderate (2550) or severe (>50), as defined in previous studies [12].
We included only patients with objective SCORAD from
25 to 50.

4. White blood cells, eosinophils, total IgE and
specific IgE
White blood cells and the percentage of blood eosinophils were measured. Serum total immunoglobulin E
(IgE) and specific IgE were measured by fluorescent
enzyme immunoassay using the ImmunoCAP (Thermo
Fisher Scientific, Uppsala, Sweden). The specific IgE
was measured for six major food allergens: milk, egg,
peanuts, wheat, soybean, and buckwheat. The specific
IgE was considered to be positive if it was over 0.35
kUA/L.

5. Skin prick test
A skin prick test was done by twelve allergens, such
as Dermatophagoides pteronyssinus , Dermatophagoides
farina , cockroach, cat, dog, alder, birch, oak, Japanese
cedar, ragweed, Alternaria , Aspergillus (Allergopharma
Merck, Reinbeck, Germany). Histamine and saline were
used as positive and negative controls. Each subject was
tested on the forearm using stainless steel lancets. After
15 minutes, the size of each wheal was documented as
the mean of the longest diameter and the longest diameter perpendicular to it. A positive reaction was defined
as a mean wheal size of at least 3 mm, after subtraction
of the negative control.

6. Serum vitamin D level
Blood samples were collected during the examination
were centrifuged, aliquoted, and frozen to –70oC until
analysis. Serum concentration of 25(OH)D was measured by radioimmunoassay after extraction with acetonitrile. In descriptive analysis, we categorized vitamin D
levels into deficient (<20 ng/mL), insufficient (≥20 and <
30 ng/mL), and sufficient (≥30 ng/mL) [6,13]. Measurements were done at initial visit and at 8-week final visit.
www.moodandemotion.org
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7. Quality of life

9. Statistical analysis

The Dermatology Life Quality Index (DLQI), the
Children’s Dermatology Life Quality Index (CDLQI)
and the Infants Dermatitis Quality of Life Index has
recently become popular. These questionnaires, which
have been translated into several languages, were
easy to use in clinical situation [2]. We modified those
questionnaires to compose the quality of life (QOL)
questionnaire which consisted of 4 domains including
15 items with 5-point scale: physical factors (5 items),
psychosocial factors (9 items) and prognosis (1 item). A
survey with the QOL was performed on children with
AD twice, 8 weeks apart and lower score means improvement.

The demographic data of participants (forest program
group, control group) was compared by independent
t-test. Repeated measures of analysis of variance (repeated ANOVA) were used to compare the symptomatic
improvement of AD symptoms before and after the
program. For within subject comparisons, kolmogorovsmirnov tests were used. Statistical analyses were
performed using MedCalc for Windows (ver. 9.5.0.0;
MedCalc Software, Mariakerke, Belgium). Statistical
significance of associations was accepted for p<0.05.

8. Forest therapy program

1. General characteristics

Forest therapy program was developed by the investigator group including educational sessions and guided
activity program in the forest to children with AD and
their mothers. Forest therapy program for patients with
AD and their mothers were composed of three components: (i) obtaining basic knowledge for the management
of AD; (ii) motivation for long-term therapeutic lifestyle
change; and (iii) learning relaxation technique in the forest environment. Detailed agenda for 4-day program is
shown in Table 1. Forest therapy program was delivered
at one forest site, Hongreung Arboretum in Seoul. The
control group was provided with printed educational
materials for AD management and regular out-patient
clinic.

RESULTS

Forty of 45 patients completed the 8 weeks trial, as
Forest (n=18)

Control (n=15)
Pre-measured

Forest activity

Out patient clinics

2 wk

2 wk

Forest activity

Out patient clinics

2 wk

2 wk

Forest activity

Out patient clinics

2 wk

2 wk

Forest activity

Out patient clinics

Post-measured

Post-measured

Fig. 1. Flowchart of the clinical trial.
Table 1. Forest therapy program for atopic dermatitis was devised based on combined cognitive interventions and behavioral techniques
using forest environment
Agenda
First

• Building relationships among participants and motivation enhancement for active participation in the program
• Obtaining basic knowledge for better management of atopic dermatitis

Second

• Understanding the relationship between stress and atopic dermatitis and learning how to manage stress
• Experiencing forest by activating and applying all five senses
• Relaxation training and mindfulness-based meditation in the forest

Third

• Setting goals toward long-term lifestyle change using behavioral techniques

Fourth

• Promoting positive emotion and enhancing self-efficiency through ‘gratitude meditation’ with keeping silence in the
forest
• Encouraging maintenance of newly learned behaviors by using a reminder
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2. Changes in the SCORing Atopic Dermatitis
The SCORAD index was reduced significantly more
in the forest group (39.17±4.48 vs. 27.00±4.87) (Fig. 2),
while the degree of reduction in the control group did
not reach statistical significance (Fig. 2).

3. Changes in serum 25(OH) vitamin D level
The vitamin D (25(OH)-D3) level was increased significantly more in the forest group (p>0.001) (Table 3).
45
40
35
30

Scores

shown in the flowchart (Fig. 1). Five patients were not
willing to continue the trial. Baseline demographic and
clinical characteristics did not differ between the two
groups (Table 2). The forest and control groups consisted
of mainly younger patients with mean age of 6.27±0.78
and 6.42±0.69 years, respectively. Male proportion was
higher in both groups but did not reach statistical significance. And also total IgE and specific IgE it did not
reach statistical significance in both groups.

p=0.005

25

p<0.001

20
15
10

Forest
Control

5
0
Before

After

Fig. 2. Changes in SCORAD index compare with baseline.
Table 2. Demographic and clinical characteristics
Characteristic

Forest (n=18)

Control (n=15)

p-value

Age (y)
Sex (male:female)

6.27±0.78
10:8

6.42±0.69
9:6

0.567
0.802

WBC (/mm3)

7,487±2,001

7,462±1,603

0.969

Neutrophil (%)

47.83±10.54

47.60±13.93

0.956

Lymphocyte (%)

41.89±9.92

43.20±13.14

0.747

Eosinophil (%)

5.74±1.29

5.77±0.84

0.939

Total IgE (IU/L)

355.22±167.69

360.13±192.28

0.938

Milk

3

2

Egg

2

3

Peanuts

2

1

Wheat

1

1

Soybean

2

1

Buckwheat

0

0

D . pteronyssinus

15

13

D . farina

15

12

Cockroach

3

3

Cat

7

4

Dog

2

3

Alder

6

8

Birch

8

6

Oak

6

5

Ragweed

4

4

Japanese cedar

5

3

Alternaria
Aspergillus

5
5

5
3

CAP positive (n)

Skin prick test (n)

Values are presented as mean±standard deviation or number only.
WBC, white blood cell; IgE, immunoglobulin E; D ., Dermatophagoides .

66

www.moodandemotion.org

Woo Kyung Kim, et al. Outdoor Activities in Forests and Atopic Dermatitis

While the control group showed slightly increased level
at follow-up, it did not show statistical significance (Table 3). However, comparison between the forest group
and control group at the end of the study showed significance difference (p<0.001).

niques, and by studying both biomedical parameters,
such as vitamin D level and psychosocial measures such
as QOL.
The results of this research showed considerable improvement after therapeutically designed outdoor activities in the forest environment in terms of clinical status
and the level of vitamin D, which was consistent with
our hypothesis. Previous studies support our hypothesis
that the vitamin D deficiency has also been inconsistently associated with atopic diseases, although largescale prospective and randomized studies are lacking
[7,8,13,19]. While many of the pathways of vitamin D
metabolism in the body are well known, the precise
mechanisms underlying the effect of vitamin D on allergic diseases have not been elucidated. Other clinical trials studied the effects of vitamin D supplementation on
winter-related AD in children [7,19]. They gave 1,000 IU
of ergocalciferol to the patients, and they continued the
supplementation for 30 days [19]. Their sample size was
only 11 patients. To measure severity, they used the eczema area and severity index [19]. They observed some
improvement, which is consistent with our study.
In this study, SCORAD index was significantly
reduced both in the forest group and control group.
However, the forest group showed significantly more
improvement than control group. The significant correlation between SCORAD index and objective measure,
subjective measure and intensity measure imply that the
evaluation was performed with consistence [12,20]. It
could be the result of a single examiner. The SCORAD
is the major outcome measure for follow-up in trials
[7,20]. It also is one of the best validated systems and is
suited for clinical trials. Although these scoring systems
are effective in evaluating the severity of AD, they do
not reflect the disabilities or sufferings in daily life. This
was the reason why we evaluated QOL.
Regarding QOL, forest group showed some improve-

4. Changes in quality of life measures
The mean score of QOL were not significantly decreased in the forest group, but show a decreased trend
(Table 4). The control group showed significantly increased the mean score of psycho-social QOL and total
QOL (Table 4).

DISCUSSION
This study is a non-randomized controlled trial to investigate the effect of ‘forest therapy program’ among
patients with moderate AD. This is the first study which
used out-door therapeutic activities in forest environment to treat AD patients. Similar programs have been
studied in previous studies [11,14-18] but the authors
tried to make this program more comprehensive by integrating ‘forest environment activity’, that is, exposure
to forest environment with walking, breathing, and staying in forest, educational sessions, and relaxation techTable 3. Changes in vitamin D (25(OH)-D3) level compared with
baseline
Group

Before (ng/L)

After (ng/L)

p-value

Forest (n=18)
Control (n=15)
p-value

17.10±4.47
17.50±3.86
0.787

29.71±2.64
20.18±5.07
p<0.001

<0.001
0.114

Values are presented as mean±standard deviation.
Kolmogorov-Smirnov Z=2.479.

Table 4. Changes in quality of life measures compared with baseline
Forest group (n=18)

Quality of life
measure

Before

After

Physical
Psycho-social

9.39±4.30
12.22±6.49

9.06±5.24
9.72±6.28

Prognosis
Total

0.89±1.08
22.50±9.69

0.44±0.78
19.22±10.91

p-value

Control group (n=15)

p-value

Before

After

0.838
0.248

5.73±4.28
8.40±7.13

8.33±4.45
14.47±6.97

0.114
0.026

0.161
0.347

0.87±0.83
15.00±11.17

0.93±1.16
23.73±10.61

0.878
0.037a

Values are presented as mean±standard deviation.
a
Kolmogorov-Smirnov Z=1.462.
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ment without reaching statistical significance. Maybe
the study period was too short to evaluate the change of
QOL, which could be one of the limitations of this study.
Further studies with a larger sample size are needed to
draw a conclusion on this issue. It is necessary to control
pharmacotherapies as much as possible to decrease confounders. As previous studies showed the effectiveness
of education program and psychological approach for the
improvement of quality of life among children with AD
[19,20], further studies using cognitive behavioral therapeutic programs in natural environment are warranted.
This study has some limitations. First, small sample
size might affect the statistical non-significance of psychosocial measures. Second, we did not observe longterm effect after forest program and thus fail to test the
sustainability of it. Lastly, the quality of life scale which
we used had not been standardized.

CONCLUSION
In summary, structured outdoor activities in the forest
environment reduced SCORAD index and increased the
vitamin D levels. Forest therapy program failed to show
significant improvement in QOL measures, however,
long-term frequent exposure to intervention programs
using forest environment may induce beneficial psychological and physiological effects to AD patients. This
forest therapy program can be a useful model of a community program to improve AD management but need
future long-term studies.
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