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Atopic dermatitis (AD) is an inflammatory chronic skin
disease characterized by dry skin, itchy rash, heighte-
ned sensitivity, and disseminated eczematous lesions
(1). About 80% of AD occurs in children, with a point
prevalence ranging from 2.7% to 20.1% across countries
(2, 3). AD is a highly burdensome disease for individuals,
families, and society. AD accounted for the highest global
disease burden among all skin diseases in disability-
adjusted life-years (DALY s) between 1990 and 2017 (4).

Based on whether skin symptoms worsen in the sum-
mer or winter, AD is classified into 2 types: the summer
type and the winter type (5). Previous studies demonstra-
ted seasonal changes in AD, yet with inconsistent evi-
dence. A systematic review in the Northern Hemisphere
revealed a higher prevalence of AD in children born in the
autumn and winter (6). A study in Japan showed a higher
risk of AD in infants born in autumn (7). A study in Korea
found that the prevalence of AD was positively correlated
with temperature (8), while a study in China showed a
negative association between AD and temperature (9).

However, it is unclear which group of AD patients
becomes worse in which season, and there is a lack of
research to explore the association dynamically. Given
these limitations, we conducted a pilot study in a sample
of children and adults to explore seasonal changes in AD
severity in people born in different seasons. This pilot
study provides preliminary evidence on the seasonal
changes in the severity of atopic dermatitis by birth
season, which may guide further large-scale studies and
inform future intervention efforts.

MATERIALS AND METHODS

The pilot prospective cohort study was conducted at the outpatient
unit of the Department of Dermatology at the Jiangsu Hospital
of Traditional Chinese Medicine, China. A total of 50 children
and adults aged between 3 and 51 with a confirmed diagnosis of
AD by 2 senior dermatologists were recruited for this study. The
study was approved by the ethical review committee of Nanjing
University of Chinese Medicine (No. 2017NL-056-02). Individu-
als were recruited between 10 March 2020 (the first observation)
and 3 March 2021 (the last follow-up) and followed up every 3
months for 1 year. Written informed consent was obtained from
participants or their legal guardians (for children under 18 years
old), who then completed a structured paper-based questionnaire
at each visit to collect demographic (e.g., age and gender) and
clinical (e.g., delivery mode and family history) information.

The severity of AD and itch were evaluated by a trained investi-
gator at baseline and each follow-up using the Scoring Atopic
Dermatitis (SCORAD) index (10) and visual analogue scale (VAS)
(11), respectively.

The VAS is a combination index of (A) extent, (B) inten-
sity, and (C) subjective symptoms using the following formula:
A/5+7B/2+C. The SCORAD index score ranges from 0 to 83, with
a higher score indicating more severity of AD. The VAS uses a
straight line with continuous numbers to estimate the magnitude
of the itch, with the ends representing extreme itch experiences.
Group comparisons were conducted using y? tests, Fisher’s exact
tests, multivariate analyses of variance (MANOVA) with repeated
measures, and the Kruskal-Wallis H test. Moreover, post hoc pair-
wise comparisons were performed using #-tests when significant
seasonal differences were detected.

RESULTS

At baseline, participants’ average age was 14.09 + 10.36
years, and their AD symptoms started at a mean age of
11.21+9.91 years, with a mean duration of43.70 + 58.76
months (Table SI). Ten (20%) participants were born
in the spring, 12 (24%) in the summer, 17 (34%) in the
autumn, and 11 (22%) in the winter. All 50 participants
completed the second visit, while 8% and 34% were lost
to follow-up at the third and fourth visit, respectively.
No significant differences were found in the loss-to-
follow-up rates between those born in summer and in
winter, or in the baseline characteristics between those
who completed the 4 visits and those who were lost to
follow-up.

There were 31 visits in spring, 46 visits in summer,
76 visits in autumn, and 51 visits in winter during the
baseline and follow-up periods. Patients born in spring
have higher SCORAD scores in spring, patients born in
summer have higher SCORAD scores in summer, and
patients born in winter have higher SCORAD scores in
winter, but those born in autumn show no obvious pat-
terns (Fig. 1). The SCORAD score showed no significant
seasonal difference in the total group (£#=0.23, p=0.88).
However, subgroup analysis by sociodemographic and
clinical characteristics showed significant seasonal
differences in those with an AD duration <12 months
(F=3.00, p<0.01) and those who were born in sum-
mer (F=4.90, p<0.01) (Table SII). Table I shows the
multiple comparisons of the SCORAD score between
4 seasons among those born in summer. The SCORAD
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Fig. 1. Season of birth and seasonal variations in the severity of atopic dermatitis (AD). (A-D): Violin plot of SCORing Atopic Dermatitis
(SCORAD) distribution for patients born in spring, summer, autumn, and winter when they seek medical treatment in different seasons. The thick dotted
line represents the median SCORAD, and the thin dotted line represents the quartiles (25% and 75%). The width of the violin plot represents the density
of the data distribution. The larger the width, the more data in the range and the greater the density. (E-H): Line chart of changing trends in SCORAD
for patients born in spring, summer, autumn, and winter when they seek medical treatment in different seasons.

score was significantly higher in summer than in autumn
(63.54+9.13 vs 43.72+13.44, p<0.001) and in winter
(63.54+9.13 vs 47.04 +16.44, p<0.01).

Similarly, the VAS score showed significant seasonal
differences in those born in summer (F=3.99, p=0.01)
(Table SIII). Table II indicates the multiple comparisons
of'the VAS score between 4 seasons among those born in
summer. Statistically significant differences were obser-
ved in the spring vs summer (5.33+2.06 vs 7.09 + 1.38,
p=0.04), summer vs autumn (7.09+1.38 vs 4.85+1.60,
p=0.001), and summer vs winter groups (7.09+1.38 vs
5.09+2.21, p=0.02).

Table I. Multiple comparisons of seasonal severity of atopic
dermatitis (AD) in patients born in the summer

DISCUSSION

In this study, we examined the seasonal changes in AD
exacerbation among patients born in different seasons.
We found that AD patients born in the summer expe-
rienced the most severe symptoms and itch in the sum-
mer, but AD patients born in other seasons showed no
seasonality. Previous studies showed that birth seasons
may affect the progression of AD, with a higher preva-
lence of AD observed in children born in the autumn
or winter (6, 7, 12). Our study added further evidence
by clarifying the impact of birth season on the seasonal
changes in AD severity.

Table II. Multiple comparisons of the seasonal itch of atopic
dermatitis (AD) in patients born in the summer

Comparison Severity by  Severity by Comparison

(season A vs SCORAD SCORAD (season A vs Severity by itch Severity by itch

season B) Season A Season B t p-value season B) Season A Season B t p-value
Spring vs summer  51.30+17.19 63.54+9.13 -2.04 0.06 Spring vs summer  5.33+2.06 7.09+1.38 -2.28 0.04*
Spring vs autumn 51.30+17.19 43.72+13.44 1.29 0.21 Spring vs autumn 5.33£2.06 4.85+1.60 0.69 0.50
Spring vs winter 51.30+17.19 47.04+16.44 0.57 0.58 Spring vs winter 5.33+2.06 5.09+2.21 0.25 0.80
Summer vs autumn 63.54+9.13 43.72£13.44 4.35 <0.001* Summer vs autumn 7.09+1.38 4.85+1.60 3.91 0.001*
Summer vs winter  63.54+9.13 47.04+16.44 2.91 <0.01* Summer vs winter  7.09+1.38 5.09+2.21 2.55 0.02*
Autumn vs winter 43.72+13.44 47.04+16.44 -0.61 0.55 Autumn vs winter 4.85+1.60 5.09+2.21 -0.35 0.73

SCORAD: scoring atopic dermatitis; *difference is statistically significant.
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The exacerbation of AD in summer can be attributed
to high temperatures, low humidity, sweating, grass-
pollen exposure, and ultraviolet radiation (13—15). In
this study, patients born in the summer had the most
severe symptoms and itch in the summer, which may be
related to high temperature and sweat stimulation. The
exacerbation of AD in the winter might be related to low
temperatures and the deterioration of the skin barrier due
to decreased epidermal lipids, skin hydration, and skin
natural moisturizing factor (NMF) components (13).

The study has several limitations. First, this was a
pilot study with a small sample recruited from a single
location, and the findings can serve only as preliminary
evidence suggesting the potential seasonal changes in
AD severity. Second, 34% of individuals were lost to
follow-up, though their baseline characteristics were
comparable to those who completed the study. Third, we
evaluated AD severity only once every 3 months, which
may not capture any changes during those 3 months.
Finally, we followed up with the participants for only a
short 1-year period.

In conclusion, this pilot study suggests that AD patients
born in the summer have the most severe AD and itch in
the summer. This provides preliminary evidence of the
patterns of seasonal changes in AD symptoms in specific
populations. Our next step is to conduct a formal large-
scale study to validate the findings further and design
preventive intervention programmes accordingly.
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