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Residual Washing Detergent in Cotton Clothes:
A Factor of Winter Deterioration of
Dry Skin in Atopic Dermatitis

Takashi Kiriyama, Hisashi Sugiura and Masami Uehara

Abstract

Although it is well known that the skin in patients with atopic dermatitis becomes drier
in winter, the mechanisms of winter deterioration of dry skin are not fully understood.
Our purpose was to determine whether residual washing detergent in cotton clothes plays
arole in the winter deterioration of atopic dry skin. We studied 148 Japanese patients with
atopic dermatitis who visited our dermatology clinic during winter months. They wore cot-
ton underwear, which they had washed in cold tap water. We examined the distribution of
dry skin on their trunks. We then asked them to stop washing their clothes with common
anionic, additive-enriched detergents, and to use a nonionic, additive-reduced detergent
for a period of two weeks. Photographs of 2 or 3 representative dry skin sites on the trunk
were taken before and after the trial. By comparing the before-after trial photographs, the
severity of dry skin at the end of the trial was assessed on a 5-point scale ranging from
markedly improved to worsened. Of the 148 patients examined, 115 (78%) had wide-
spread or localized dry skin on the trunk. The dryness of the skin was prominent around
the shoulders. Of these 115 patients, 87 (76%) showed marked or moderate improvement
of dry skin after the two-weeks of use of the nonionic, additive-reduced washing detergent.
No patient showed worsening of the dry skin. These results suggest that residues of com-
mon washing detergents in cotton underclothes play an important role in the winter dete-
rioration of dry skin in patients with atopic dermatitis who use cold tap water for washing

their clothes.

Key words:  atopic dermatitis; dry skin; cotton clothes; residual washing detergent

Introduction

Patients with atopic dermatitis often have
generalized or localized dry skin (1-3). Al-
though it is a well-known clinical fact that
the dry skin becomes worse in winter and at-
tenuates in summer (4, 5), the mechanisms
of this winter deterioration of dry skin are
not fully understood. Sebaceous gland se-
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cretion decreases in winter (6). Indoor and
outdoor humidity is lower in that season.
These two factors may contribute to the
worsening of the dry skin in winter.

In our experience, however, the dryness
of skin during wintertime in patients with
atopic dermatitis tends to be more promi-
nent on the trunk, which is covered with
clothes, than on exposed skin sites such as
the face and the backs of the hands. This
unique distribution suggests that long-term
contact of clothes with skin might be impli-
cated in the winter worsening of the dry
skin. Dermatologists have recommended
cotton clothes for patients with atopic der-
matitis (7-9), and almost all atopic patients
in Japan nowadays wear cotton underwear.
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Fig. 1. Residual washing detergent in cotton
underwear during winter. Cotton under-
clothes were washed and rinsed with cold tap
water (10°C), and then rinsed once more with
hot bath water (42°C). The hot bath water (a)
became turbid after the rinsing (b).

In the present study, we then tried to see
whether residual washing detergent in cot-
ton clothes plays a role in the winter deteri-
oration of dry skin in patients who are suf-
fering from the disease.

Patients and Methods

Patients: A total of 148 Japanese patients with
atopic dermatitis who visited our university hos-
pital dermatology clinic in the winter months
(December 1999 to February 2000 and Decem-
ber 2000 to February 2001) were included in the
present study. They had been receiving standard
treatment (topical corticosteroids, oral antihista-
mines, and avoidance of aggravating factors) for
at least two months at our outpatient clinic.
They all fulfilled the diagnostic criteria of Hani-
fin and Rajka (10). There were 67 males and 81
females. They ranged in age from 6 to 58 years
(mean: 23 years). The degree of dermatitis was
mild (involvement of less than 10% of body sur-
face) in 29 patients, moderate (involvement of
10% to 50% of body surface) in 77 patients, and
severe (involvement of more than 50% of body
surface) in 42 patients. During the course of the
study, patients were asked to maintain their der-
matological treatments. They were prohibited
from applying emollients to dry skin sites on the
trunk.

All the patients were wearing cotton under-
wear, and were changing them every day or
every other day. They were washing their clothes
in cold tap water, using common washing deter-
gents that contained anionic surfactants and ad-
ditives such as fluorescent whiteners and en-
zymes. It is to be noted that the temperature of
tap water during the wintertime in Japan is quite
low (e.g., 5°C to 10°C in mid Japan where our
university hospital is located) and that ordinary
Japanese homes do not have a hot water supply
system for washing machines. All the patients in
the present study were then washing and rinsing
their clothes in cold tap water.

The details of the present study were dis-
cussed with each patient or the patient’s parents,
and informed consent was obtained.

Distribution of dry skin: At the beginning of the
study, we observed the trunk of each patient,
and examined the distribution and intensity of
the dry skin on the trunk. A clinically dry and
rough skin with varying amount of branny scales
was regarded as dry skin (2).

Control washing detergent: In a preliminary
study, we washed cotton underwear in cold tap
water (10°C) and the anionic washing detergent
A (Kao Corp., Tokyo, Japan) that is most widely
used in Japan and then rinsed the clothes in
cold tap water. We once more rinsed the same
garments in hot bath water (42°C), which then
became whitely turbid (Fig. 1), indicating that,
when cotton clothes are rinsed in cold tap water,
a considerable amount of common washing de-
tergent remains in the clothes. Using high per-
formance liquid chromatography, Torii et al
(11) examined alcohol-extracted residual wash-
ing detergents in cotton underwear that had
been washed and rinsed in cold tap water and
showed that 125 mg of Kao’s anionic washing de-
tergent A remained in 100 g of the cotton fabric.
We therefore selected a nonionic washing deter-
gent (Sunstar Ltd., Osaka, Japan) as the control
washing detergent, because it is reported that
the nonionic washing detergent is more easily
rinsed out from cotton clothes than the com-
mon anionic washing detergents (i.e., the
residue in cotton clothes of the nonionic deter-
gent is approximately one-third of that of the an-
ionic detergent A) and that this detergent does
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not contain additives such as fluorescent whiten-
ers or enzymes (11).

Open trial of control washing detergent: Patients
were asked to stop the use of the common an-
ionic washing detergents that they had been
using for washing their clothes, and to use the
nonionic, additive-reduced washing detergent
for a period of two weeks. Photographs of 2 or 3
representative dry skin sites on the trunk were
taken before and after the trial. To examine the
clinical influence of the nonionic washing deter-
gent on atopic dry skin, the degree of the dry
skin was assessed by comparing the photographs
taken before and after the trial. The assessment
was graded as markedly improved (greater than
50% improvement), moderately improved (25%
to 50% improvement), slightly improved (less
than 25% improvement), unchanged, or wors-
ened. At the end of the trial, patients were asked
whether the severity of pruritus on the trunk was
attenuated, unchanged, or worsened.

Results
Fig. 2. Deterioration of dry skin during Distribution of dry skin on the trunk: Of the
winter around the shoulder in a 24-year- 148 patients with atopic dermatitis exam-

old male patient with atopic dermatitis.

Table 1.’ Dry skin in patients with atopic dermatitis after two-week use of nonionic,
additive-reduced washing detergent

Skin condition after two-week use of anionic, additive-reduced washing detergent

Number of -
patients Markedly Moderately Slightly Unchanged Worsened
improved improved improved
148 46 41 21 12 0

Fig. 3. Dry skinin a O-year-old girl with atopic dermatitis during winter. Before (left) and after
(right) the use of nonionic, additive-reduced washing detergent
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ined, 115 (78%) had widespread or local-
ized dry skin on the trunk, and 33 (22%)
did not have clinically recognizable dry skin
on the trunk.

In 95 (83%) of the 115 patients who had
dry skin on the trunk, the dryness of skin
was prominent around the shoulders (Fig.
2). The remaining 20 patients (17%) did
not show perishoulder accentuation of dry
skin.

Clinical influence of nonionic, additive-re-
duced washing detergent on dry skin: Of the
115 patients with atopic dermatitis who had
dry skin on the trunk, 87 (76%) showed
marked or moderate improvement of the
dry skin after the two week use of the non-
ionic, additive-reduced washing detergent
(Table 1 and Fig. 3). With the improvement
of dry skin, all these patients had a decrease
in pruritis on the trunk. No patient showed
worsening of the dry skin.

In the 33 patients who did not have clini-
cally recognizable dry skin on the trunk, the
two week use of the nonionic, additive-re-
duced washing detergent had no influence
upon the clinical appearance of the skin.

Discussion

In the present study, we observed that ap-
proximately 80% of patients with atopic der-
matitis had widespread or localized dry skin
on the trunk during winter months, while
about 20% of them had clinically normal
skin except for their lichenified lesions. The
results roughly coincide with those in previ-
ous studies (2, 3, 12, 13).

We also observed that, in the majority of
the examined patients with atopic dermati-
tis, the dryness of the skin was prominent
around the shoulders. As far as we reviewed
the literature, there are no studies that in-
vestigated the distribution of dry skin on the
trunk in patients suffering from the der-
matosis, although some dermatologists (4,
14) have made passing reference that the
dry skin affects most of the body indiscrimi-
nately. The mechanisms of the accentuation
of atopic dry skin around the shoulders are
not clear. However, friction between under-

wear and skin most actively occurs around
the shoulders. All the patients in the present
study were wearing cotton underwear. It was
thus possible that the mechanical stimulus
of cotton underwear was at least partly im-
plicated in the deterioration of dry skin
around the shoulders. Although it is widely
believed that cotton clothes are the best for
patients with atopic dermatitis (7-9), the be-
lief in cotton seems to be empirical. As far as
we know, no one has ever examined
whether or not cotton fibers have irritant ef-
fects on atopic dry skin.

An important finding in the present study
was that the severity of dry skin on the trunk
in patients with atopic dermatitis greatly de-
creased when the washing detergent was
changed from common anionic, additive-
enriched detergents to a nonionic, additive-
reduced detergent. With the improvement
of dry skin, the intensity of pruritus on the
trunk also diminished. These findings sug-
gest that residues of common anionic, addi-
tive-enriched washing detergents are impli-
cated in the winter deterioration of atopic
dry skin. It is reported that most washing de-
tergents in Western countries and Japan
contain anionic surfactants and various ad-
ditives such as fluorescent whiteners and
proteolytic enzymes (15). Surfactants pro-
duce cumulative irritant contact dermatitis
(mostly, xerotic dermatitis) when repetitive-
ly applied to the skin (16). Fluorescent
whiteners may induce allergic contact der-
matitis (17, 18). Proteolytic enzymes in
washing detergents provoke irritant der-
matitis and itching when patch tested on the
skin (19, 20). It is therefore likely that
residues of common anionic, additive-en-
riched washing detergents in cotton under-
clothes provoke a cumulative irritant or al-
lergic contant dermatitis in the dry skin of
patients with atopic dermatitis, which has a
diminished barrier function (14). The in-
flammatory processes may occur predomi-
nantly around the shoulders where the fric-
tion between underwear and skin most vig-
orously occurs, leading to the maximal dry-
ness of skin around the shoulders.
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Recently, Andersen et al. (21) reported
that a short-term use of enzyme-enriched
detergents was without significant influence
on disease activity in atopic dermatitis, but
they did not examine the influence of conti-
nous use of the detergents on the dry skin of
the disease. Belsito et al. (22) stated that
some patients with atopic dermatitis had a
problem with laundry detergents, although
patch tests with the detergents were nega-
tive.

We conclude that residues of common an-
ionic, additive-enriched washing detergents
in cotton underwear can play an important
role in the winter deterioration of dry skin
in some patients with atopic dermatitis who
use cold tap water for washing and rinsing
their clothes.
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