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Abstract
The existence of red, inflammatory, and

chronic itchy condition in the skin is com-
monly speculated as the presence of Atopic
Dermatitis (AD) in patients. The use of silk
clothing as a non-pharmacological approach
in the management of AD has been noticed
as an effective alternative therapy; however,
the evidence based on its usage is poorly
served. Hence, we aim to evaluate the effec-
tiveness of using pure silk clothing in the
therapy of AD patients. The clinical trial was
performed by recruiting 30 patients with AD
for up to 8 weeks of observation. They were
instructed to wear pure silk clothing for the
whole day without any additional medication
and were investigated using the AD-related
questionnaires. The findings revealed a sig-
nificant decrease of AD occurrence along
with a great improvement of patient’s quality
of life at each time point. Our investigation
demonstrated that this treatment promotes
good skin appearance, comfort, and remark-
able improvement in the quality of life. This
promising preliminary outcome warrants a
further study; hence, it can be a potential
non-pharmacological treatment choice for
controlling the severity of AD.

Introduction
Atopic Dermatitis (AD) is a serious

health issue worldwide, particularly in
many developing countries, and its inci-
dence is still steeply increasing. AD, which
is commonly noticed as a redness and itchi-
ness of the skin, is not only perceived in
early childhood but can occur at any age.
The symptoms can become severe and tend
to present a chronically repeating flare,
defined by serious eczema, a typical distri-
bution of skin lesions, and a family history
of atopic diathesis.1 Indeed, AD can signifi-
cantly lower the quality of life of the affect-
ed patients, such as hampering their social
and family interactions, lowering self-
esteem, causing uncontrolled emotional dis-
tress, and sleep disturbances.2,3 This condi-
tion leads to the requirement of additional
intensive therapy besides the use of medica-
tion, that not only cures the symptoms but
also focuses on flare prevention and skin
stabilization.

The use of topical steroids is still con-
sidered as a standard therapy for AD; how-
ever, their application becomes a major
health concern when regarding the long-
term side effects. As a consequence, many
patients are keen to explore non-pharmaco-
logical therapy for the management of AD.
Basically, it is important to focus the treat-
ment on relieving the symptoms and avoid-
ing specific and nonspecific trigger factors
as well as preventing acute exacerbations.4,5
One general trigger factor of AD is physical
irritation, e.g. by harsh textile fibers. The
prickly nature of general clothing probably
causes itching in patients with AD due to
the direct contact with the fibers. Hence, the
development of textiles-based therapy
might offer a new therapeutic approach in
the treatment of AD. The eczema severity in
AD patients is also usually correlated with a
high quantity of S. aureus colonization as
bacterial infection.6,7 Therefore, besides
providing smoother fibers to prevent the
itching tendency, the application of textiles
with special characteristics is expected to
act as a protector from bacteria, viruses, and
other skin contaminants.8

Silk clothing can be considered as an
attractive option in textiles-based therapy
for AD due to their hygienic properties.9
Particularly, the thread fibers of silk are
strong and consist of filaments with a
rounded shape, resulting in excellent
smooth fibers that do not cause scratching,
friction, or irritate the skin.10 The smooth
fibers have minimal abrasive effect on
atopic skin and facilitates a faster recovery
of irritated skin compared to the rough

fibers.11 This is due to the fact that they can
help to maintain the humidity of body by
minimizing the sweating circulation and
moisture loss that are thought to worsen
xerosis. Hence, the use of silk clothing is
known as a potential treatment for AD.
However, the evidence based on its usage is
limited. Consequently, its application is
mostly employed as the second therapy
choice. In this clinical trial, we aimed to
evaluate the possibilities of using pure silk
clothing in the therapy of AD patients. The
effectiveness of this textiles-based therapy
was evaluated through the following ques-
tionnaires: dermatologist inquiry, Chinese
Health Questionnaire (CHQ-12),
Dermatology Quality of Life Index (DLQI),
and Sleeping Habits Questionnaire-Adult
(SHQ). 
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Materials and Methods
The clinical trial was approved by the

Institutional Review Board (IRB no. 2-105-
05-106) and General Clinical Research
Center (GCRC no. 106-137) of Tri-Service
General Hospital, Taipei, Taiwan. In this
clinical trial, 30 patients with AD including
both children and adults were diagnosed by
reputed dermatologists and their character-
istics were listed in Table 1. They were pro-
vided with a set of pure silk clothing (under-
clothes type, 100% silk; Danee Silk
International Co., Ltd., Taiwan) and were
instructed to wear it for the whole day dur-
ing the observation period without any
additional medication; the patients were not
interrupted of their medication routine (if
any). The pre- and post-therapy, in order to
estimate the comprehensive effects of pure
silk clothing intervention in all patients,
were assessed by research nurses following
0, 2, 4, and 8 weeks of trial.

During the assessments, we investigat-
ed and categorized the severe symptoms of
AD such as dandruff, redness, swelling, and
itching by performing the dermatologist
inquiry according to the clinical doctor’s
experience. The scale of each category in
this inquiry had a range from 0 to 3, repre-
senting ‘absence’ to ‘severe’, respectively.
In addition, all patients were also given the
evaluation of questionnaires including
health check-up severity (Chinese Health
Questionnaire, CHQ-12) to estimate their
health condition in coping up with the dis-
ease (such as somatic symptoms, anxiety
and worry, social dysfunction, poor family
relationship, and depression), dermatology
quality of life assessment (Dermatology
Life Quality Index, DLQI) to estimate the
impact of the skin disease on their quality of
life, and Sleeping Habits Questionnaire
(SHQ) to analyze their sleeping pattern
affected by skin dermatitis. In particular for
patients who are children, if they are too
young to read the questionnaire, it will be
read and evaluated by their parents. All the
scores of the questionnaires were statistical-
ly analyzed by using the Student ‘t’ test for
independent and paired data. The signifi-
cance level was set at P<0.001, P<0.01, and
P<0.05.

Results
The severity of dermatitis 

We evaluated the severity of dermatitis
of the patients according to the dermatolo-
gist inquiry of clinical doctor’s experience;
the scores were 4.13±0.29, 0th week;
3.84±0.32, 2nd week; 3.19±0.37, 4th week;
and 2.71±0.356, 8th week (Figure 1).

Significant differences were found at 0th to
8th weeks and 2nd to 8th weeks with P<0.001,
at 0th to 4th weeks with P<0.01, and at 2nd to
4th weeks and 4th to 8th week with P<0.05.
The higher score represents the severe
symptoms of AD including dandruff, red-
ness, swelling, and itching, while the lower
score represents the weaker symptoms.
Based on this investigation, the appearance
of AD symptoms was observed to signifi-
cantly decrease after one month of therapy.
In line, the photographs of the AD sensitive
area on the patients including the back of the
knee and elbow also displayed an improve-
ment in the outcome (Figure 2: A-F).

Regular health check-up
We evaluated the regular health check-

up of patients by using the CHQ-12 ques-
tionnaire during the trial period of 0, 2, 4,
and 8 weeks. We conducted the following
check-up including the cardiovascular, res-
piratory, sleep, and emotional aspects. The
scores of the questionnaire observed at 0th,
2nd, 4th, and 8th weeks were 79.18±1.54,
81.25±1.45, 80.99±1.27, and 83.32±1.06,
respectively, with P<0.01 significance
observed from 0th to 8th weeks and similar
significance (P<0.05) observed between 0th
to 4th weeks and 4th to 8th weeks (Figure 3).

The higher score of the CHQ-12 question-
naire represents an excellent health condi-
tion of patients in facing their disease. Based
on this investigation, the health condition of
the patients was observed to significantly
improve after one month of therapy.

                             Article

Figure 1. The severity of dermatitis in patients during the observation period. 

Table 1. Patient characteristics (n=30)

Patient characteristics                  Value       

Sex, n                                                                                   
Male                                                                    14             
Female                                                                16             
Weight (kg, mean)                                         46.8           
Height (cm, mean)                                       151.3          
Ages, n                                                                                 
      Under 10 y                                                   10             
      10-20 y                                                           11             
      21-30 y                                                            7              
      31-40 y                                                            2              
Duration of AD symptoms (y, mean)
      Under 10 y                                                   2.8            
      10-20 y                                                          3.6            
      21-30 y                                                          4.8            
      31-40 y                                                          5.3            
y: year; AD: Atopic Dermatitis
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Dermatology life quality index 
We evaluated the dermatology life qual-

ity of patients by using the DLQI question-
naire during the trial period of 0, 2, 4, and 8
weeks. The DLQI is calculated by summing
the score of each question resulting in a
maximum of 30. Notably, the highest score
denotes that the quality of life of an affected
person is most impaired. The scores of
questionnaires observed at 0th, 2nd, 4th, and
8th weeks were 8.65±1.09, 6.25±0.86,
4.70±0.85, and 4.35±0.77, respectively,
with P<0.001 significance observed at 0th to
4th weeks and 0th to 8th weeks and P<0.01
significance observed at 0th to 2nd weeks, 2nd
to 4th weeks, and 2nd to 8th weeks (Figure 4).
In addition, there is no statistical difference
at the 4th to 8th weeks. Based on this investi-
gation, the dermatology life quality of
patients is observed to pointedly improve
after 2 weeks of therapy and afterward.

Assessment of the effect of skin der-
matitis on patient’s sleeping habit

Severe dermatitis is known to common-
ly affect the patient’s sleeping habit. The
higher score in this questionnaire indicates
a better sleeping habit of patients through-
out their disease. The scores of the ques-
tionnaire observed at 0th, 2nd, 4th, and 8th
weeks were 80.53±2.04, 84.29±1.89,
85.71±1.52, and 85.29±2.03, respectively
(Figure 5). Significant differences were
found at the 0th to 2nd weeks and 0th to 4th
with P<0.01 and at 0th to 8th weeks with
P<0.05. Based on this investigation, the
sleeping habit quality of patients was
observed to remarkably improve after 2
weeks of therapy.

Discussion
The influence of several factors such as

sweating, skin infections, allergens, climat-
ic conditions, and chemical and physical
irritants may aggravate Atopic Dermatitis
(AD). Besides the use of standard topical
medications for AD, alternative treatment
applications such as specialized clothing
might play an effective role in the protec-
tion against stubborn itching and burn
inducing factors. Additionally, it might
induce skin stabilization and simultaneous-
ly heal the AD symptoms; hence, this
method can be used as a long-term therapy
with no side effects. The clinical trial
reported herein was designed to primarily
evaluate the efficacy of pure silk clothing as
a potential therapy for AD patients through
the questionnaires’ investigation. 

As expected, the survey results of the
dermatitis symptoms in patients with AD

                                                                                                                             Article

Figure 3. The regular health check-up of patients (including cardiovascular, respiratory,
sleep, and emotional aspects) during the observation period. 

Figure 2. The representations of atopic dermatitis on the back of the knee (A, B, C) and
the elbow (D, E, F) treated by pure silk clothing. (A, D, pre-test; B, E, 2-week trial; C, F,
4-week trial).
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demonstrated that its severity level was sig-
nificantly decreased after one month of
therapy and consistently continued within
the therapy period, particularly presented by
the lowest score at 8 weeks (P<0.001)
which also denotes a significant reduction
of AD indications (Figure 1). Notably, the
appearance of dandruff, redness, swelling,
and itching was also observed to abate after
one month of therapy (Figure 2: A-F). This
positive output demonstrated that the pure
silk clothing was able to improve the resist-
ance of the skin against AD symptoms, in
line with several previous studies.12,13,14 The
smoothness of silk, especially pure silk, is
considerably friendly with the irritated skin
by not causing harmful physical contact and
enhances collagen synthesis and reduces
inflammatory processes during wound heal-
ing which is estimated to cure the eczema-
tous lesion rapidly.15 In addition, the
hygienic property of silk is speculated to act
as a skin barrier protector from bacteria,
viruses, and other skin contaminants, that
help to prevent the aggravation and persist-
ence of the inflammation.16,17

Reduction in the quality of life is the
other major issue faced by patients affected
with AD and their families during the peri-
od of the disease. The patients experience
disturbances during sleep caused by night-
time itching and scratching which lead to
frustration, along with the psychological
pressures such as feelings of guilt, anxiety,
resentment, and helplessness.18 Upon using
the CHQ-12 questionnaire to evaluate the
health condition of patients in facing the
disease, the results showed that the health
quality of AD patients treated by pure silk
clothing exhibited a satisfactory improve-
ment after 4 weeks of therapy and consis-
tently continued within the therapy period,
particularly presented by the significant
highest score at 8 weeks with P<0.01
(Figure 3). This phenomenon indicated that
the therapeutic effect of silk clothing treat-
ment for reducing AD symptoms is a type of
physical effect and is not influenced by
emotional responses only. In line, the
results of the DLQI questionnaire, which
evaluated the dermatology life quality, also
demonstrated a similar tendency (Figure 4);
the significant low impact of skin disease in
patients is obtained after 2 weeks of therapy
and afterward, with P<0.01 and P<0.001,
respectively. Further, the assessment of
sleeping habit results revealed a matching
finding, in which an improved sleeping
habit was confirmed by patients at each
week of trial period and consistently contin-
ued until the 8 weeks of the therapy period
(Figure 5, P<0.05). Based on these assess-
ments, it can be concluded that the pure silk
clothing not only provided the therapeutic

                             Article

Figure 4. The dermatology life quality index of patients during the observation period. 

Figure 5. The evaluation of the sleeping habit affected by skin dermatitis during the
observation period. 
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effect to the patients with AD but also com-
forted their physical and emotional condi-
tion which is thought to aid the healing
process.

As noted from the results in this clinical
trial, the use of pure silk as a clothing-based
therapy provides clinical benefit for the
patients with AD. It is confirmed generally
in 2 weeks of treatment and found to contin-
uously improve the quality of life afterward.
Given the beneficial profile and valuable
proof-of-concept data of silk clothing for
AD treatment in this preliminary study, the
further larger clinical trial is currently ongo-
ing. If confirmed, this outcome can be
devoted as a potential non-pharmacological
treatment choice for the AD patients. 

Conclusions 
The use of pure silk as a clothing-based

therapy generated an appearance of good
skin, increased the level of comfort, and
improved the quality of life of patients sig-
nificantly during the management of AD
symptoms. Taken together, our investiga-
tion demonstrated that this clothing can be
used as an advisable non-pharmacological
therapy for controlling the severity of AD.
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