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The pathogenesis of rosacea remains unclear but has
been reported to correlate with skin barrier function.
The objective of this study was to elucidate the skin-
care habits of Chinese adolescents and determine the
relationship between skincare habits and rosacea. A
university-based cross-sectional investigation inclu-
ded 310 rosacea cases and 3,129 healthy controls
who underwent health examinations and completed
a questionnaire about daily skincare habits. Fitzpa-
trick skin phototype IV is a protective factor against
rosacea (adjusted adds ratio (aOR) 0.40; 95% con-
fidence interval (CI) 0.22-0.72). Long bath duration
(=11 min, aOR 2.60; 95% CI 1.01-6.72) and frequent
use of facial cleansers (=2 times/day, aOR 1.70; 95%
CI 1.17-2.36) were positively associated with rosa-
cea, but bath frequency (p=0.22), water temperature
(p=0.53), and sun protection (p=0.65) were not as-
sociated with rosacea. Inappropriate skincare habits,
including extended bath durations and frequent use of
facial cleansers, significantly increase the risk of rosa-
cea in Chinese adolescents.
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osacea is a chronic inflammatory disorder of the

facial skin, characterised by various signs and
symptoms on the convexities of the central face, and
consisting of cycles of remission and exacerbation (1).
According to previous investigations, the prevalence of
rosacea ranges from less than 1% to up to 22% (2, 3),
depending on the population and diagnostic criteria. This
disease can lead to significant problems for the patient,
including an altered appearance, itchiness, burning, em-
barrassment (4), social anxiety (5), depression (6), and
an overall decreased quality of life (7).

Unfortunately, the pathogenesis of rosacea remains
unclear but has been reported to correlate with damaged
skin barrier, uncontrolled skin inflammation, immune
system anomalies, and neurovascular dysregulation (8).
Disruption of the skin barrier function in rosacea patients
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SIGNIFICANCE

The association between skincare habits and rosacea in
adolescents who rarely use skincare is not clear. In this
university-based cross-sectional study, including 310 cases
of rosacea and 3,129 healthy controls, long bath durations
(=11 min) and frequent use of facial cleansers (=2 times/
day) are risk factors for rosacea. Bath frequency and water
temperature, as well as sun protection use do not affect
rosacea occurrence. Adolescents should try to avoid the
overuse of facial cleansers and limit the duration of bathing
to reduce the risk of rosacea.

causes alterations in skin parameters (9), such as dehy-
dration level and trans-epidermal water loss (TEWL)
(10, 11). Skin barrier damage, including lipid synthesis
disruption and stratum corneum impairment, occurs
concomitantly with the classic symptoms of rosacea (12).
Some skincare habits disturb the skin barrier; for ex-
ample, high temperature is reported to dilate facial blood
vessels, thereby resulting in an increase in inflammatory
factors and a disturbance of skin homeostasis (13, 14).
Those who bathe for long durations are prone to suffer
increased diuresis and natriuresis caused by increased
hydrostatic pressure, and this can lead to dehydration of
the skin (15, 16). Moreover, extended sun exposure can
lead to excessive penetration of ultraviolet light through
the skin barrier, consequently damaging the skin (17, 18).

A previous retrospective case-controlled study by our
group showed that skincare habits were significantly
associated with rosacea development in Chinese out-
patients and indicated that those who more frequently
use facial cleansers are more likely to develop rosacea.
However, among Chinese adolescents, a population that
tends to use fewer skincare products or cosmetics, the
link between skincare and rosacea development has not
been studied. Furthermore, our previous investigation
focused on the use of facial cleansers and sunscreens and
did not include bathing habits, such as bath frequency,
bath duration, and water temperature. Therefore, we also
included these factors in our present study to investigate
the association between skincare and rosacea develop-
ment in adolescents. Since the skin barrier plays such an
important role in rosacea, we hypothesised that skincare
habits, such as the temperature of water used to wash the
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face, the use of facial cleansers, and the use of sun pro-
tection, may influence the occurrence and development
of rosacea. The aims of our study were to summarise
the daily skincare habits of Chinese university-based
adolescents and to investigate whether these habits are
associated with rosacea development.

MATERIALS AND METHODS

Study design and participants

This was a cross-sectional study performed at two comprehensive
universities (Central South University, Changsha, and Xiamen
University, Xiamen) in China, with a geographically dispersed
enrolment policy. All newly enrolled students who consented to
participate underwent a health examination and responded to an
online questionnaire between September and October 2018.

Data collected included demographic information, history of
diseases, and living habits. The investigated living habits were
those that had been performed for recent two years. The ques-
tionnaire survey was organised by the student affairs department
of each university. Height and weight were measured by clinical
research nurses using standardised methods. Skin phototype was
determined, and skin diseases were face-to-face diagnosed by
two certificated dermatologists during the physical examination.
More details can be found in previous publications of the pilot
study in 2017 (19, 20).

Participants diagnosed with rosacea were included in the study.
Diagnostic criteria were mainly based on clinical manifestations
defined by the National Rosacea Society Expert Committee, which
were updated in 2017 (1). As acne is more prevalent in adolescents,
investigators gave particular focus to the differences between the
papules of rosacea and acne. Dome-shaped red papules with or
without accompanying pustules, often in crops and dominant in
the centrofacial area, are typical of rosacea. Comedones should
be considered a feature of acne. Healthy controls were defined
as participants who were free from apparent skin diseases and
self-reported systemic diseases. Participants with systemic di-
seases or skin diseases other than rosacea (such as acne, atopic
eczema, psoriasis) were excluded from the analysis. Participants
were also excluded if other skin conditions occurred concurrently
with rosacea.

Written informed consent was obtained from all participants.
The investigation was completed in accordance with the ethical
principles originating from the Declaration of Helsinki and was
approved by the Medical Ethics Committee of Xiangya Hospital,
Central South University.

Statistical analysis

Continuous data are presented as mean + standard deviation, and
between-group differences were tested using analysis of variance.
Categorical data are presented as an absolute number (with the
percentage (%)), and between-group differences were tested using
the chi-square test. Risk factors for rosacea were analysed using
two-level logistic models (student as level-1 unit and province as
level-2 unit). Odds ratios (ORs) and 95% confidence intervals (Cls)
were estimated from the model. Adjusted odds ratios (aORs) and
adjusted 95% confidence intervals (aCls) were further adjusted
for all variables. Statistical analysis was performed using SAS
9.4 (SAS Inc., Cary, USA). p<0.05 was considered statistically
significant.
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RESULTS

A total of 9,227 newly admitted college students con-
sented to participate and underwent the dermatological
examination. Among them, 5,788, who were diagnosed
with skin diseases other than rosacea or who reported
systematic diseases were excluded from the analysis,
leaving 310 cases of rosacea and 3,129 healthy controls.

Analysis of participant demographics and skincare habits

Age and sex were not significantly different between the
3,439 included and 5,788 excluded subjects. Of the 3,439
included participants, the mean age was 18.3 + 0.6 years,
and the male: female ratio was 1.32:1. In the rosacea
group, the mean age was 18.2+0.7 years and the male:

Table I. Analysis of participant demographics and skincare habits

Variables
Age, years, mean+SD 18.3+0.6
Gender, n (%)
Male 1,955 (56.8)
Female 1,484 (43.2)
Ethnicity, n (%)
Han 3,066 (89.2)
Other 373(10.8)
Annual family income, CNY, n (%)
<10,000 275 (8.0)
10,000-29,999 649 (18.9)
30,000-49,999 519 (15.1)
50,000-99,999 806 (23.4)
100,000-199,999 820 (23.8)
>200,000 370 (10.8)
Parental highest educational level, n (%)
Primary school and below 196 (5.7)
Middle school 832 (24.2)
High school 829 (24.1)
College and above 1,530 (44.5)
Unknown 52 (1.5)
Fitzpatrick skin phototype, n (%)
1I 888 (25.8)
11 2,056 (59.8)
v 495 (14.4)
Frequency of bath, times/week, n (%)
<1 105 (3.1)
2-4 1,012 (29.4)
5-7 2,057 (59.8)
>7 265 (7.7)
Duration of bath, n (%)
<5 min 230 (6.7)
5-10 min 1,576 (45.8)
11-20 min 1,289 (37.5)
>20 min 344 (10.0)
Bath water temperature, n (%)
<35°C 257 (7.5)
35-40°C 2,687 (78.1)
>40°C 495 (14.4)
Use of facial cleansers, times/day, n (%)
<1 1,282 (37.3)
1 1,331 (38.7)
>2 826 (24.0)
Sun protection use, n (%)
Never 1,045 (30.4)
Occasional 539 (15.7)
Often 1,855 (53.9)

SD: standard deviation; CNY: Chinese Yuan.
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Table I1. Characteristics of the rosacea cases and healthy controls

Variables Case Control p-values

Age, years, mean+SD 18.2+0.7 18.3+0.6 0.23

Gender, n (%) 0.85
Male 176 (57.4) 1,779 (56.9)
Female 132 (42.6) 1,350 (43.1)

Ethnicity, n (%) 0.38
Han 281 (90.7) 2,785 (89.0)

Other 29 (9.4) 344 (11.0)

Annual family income, CNY, n (%) 0.69
<10,000 23 (7.4) 252 (8.1)
10,000-29,999 66 (21.3) 583 (18.6)
30,000-49,999 41 (13.2) 478 (15.3)
50,000-99,999 79 (25.5) 727 (23.2)
100,000-199,999 71 (22.9) 749 (23.9)
>200,000 30 (9.7) 340 (10.9)

Parental highest educational level, n (%) 0.50
Primary school and below 15 (4.8) 181 (5.8)

Middle school 77 (24.8) 755 (24.1)
High school 69 (22.3) 760 (24.3)
College and above 147 (47.4) 1,383 (44.2)
Unknown 2 (0.7) 50 (1.6)

p-values of the chi-square test.
SD: standard deviation; CNY: Chinese Yuan.

female ratio was 1.35:1. The participants predominantly
belonged to the Han Chinese ethnic group (89.2%). The
distribution of skincare habits is listed in Table 1.

Associations between skincare habits and rosacea

Age, sex, ethnicity, family income, and parental edu-
cation level were not significantly different between
rosacea cases and healthy controls (Table II). Fitzpa-
trick skin phototype (Table III) was associated with
rosacea (p, ,=0.001), and phototype IV (Table IV) was
a protective factor against rosacea (aOR 0.40, 95% CI
0.22-0.72). The associations between skincare-related
habits were examined (Table I1I). Longer bath duration
(»=0.02) and frequent use of facial cleansers (p=0.03)
were associated with rosacea (p<0.05), and the associa-
tions showed linear trends (p,_ ,<0.05). The identified
risk factors were further analysed in two-level logistic
models (Table V).

In model I, after adjusting for demographic variables
(age, sex, and family income), longer bath duration
(>11 min) (aOR 2.60, 95% CI 1.01-6.72) and more
frequent use of facial cleansers (=2 times/day) (aOR
1.66, 95% CI 1.17-2.36) were risk factors for rosacea.
When including all significant variables in addition to
demographic factors (model II), the effect sizes increased
slightly compared to those in model 1. Bath frequency
(»=0.22), water temperature (p=0.53), and the use of
sun protection (p=0.65) were not associated with rosacea
prevalence.

DISCUSSION

To the best of our knowledge, this study is the first to
report on the skincare habits among Chinese adoles-
cents and to relate this to rosacea development. College
adolescents are a highly heterogeneous population, with
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Table III. Comparison of skincare habits and characteristics between
case and control group

Case Control
Variables n (%) n (%) P Pirend
Frequency of bath, times/week
<1 10 (3.2) 95 (3.0) 0.22 0.08
2-4 107 (34.5) 905 (28.9)
5-7 171 (55.2) 1,886 (60.3)
>7 22 (7.1) 243 (7.8)
Duration of bath
<5 min 12 (3.9) 218 (7.0) 0.02  0.003
5-10 min 129 (41.6) 1,447 (46.2)
11-20 min 130 (41.9) 1,159 (37.0)
>20 min 39 (12.6) 305 (9.8)
Bath water temperature
<35°C 24 (7.7) 233 (7.5) 0.53 0.48
35-40°C 235 (75.8) 2,452 (78.4)
>40°C 51 (16.5) 444 (14.2)
Use of facial cleansers, times/day
<1 100 (32.3) 1,182 (37.8) 0.03 0.01
1 118 (38.0) 1,213 (38.8)
22 92 (29.7) 734 (23.4)
Sun protection use
Never 94 (30.3) 951 (30.4) 0.65 0.70
Occasional 43 (13.9) 496 (15.9)
Often 173 (55.8) 1,682 (53.7)
Fitzpatrick skin phototype
11 99 (31.9) 789 (25.2) 0.006 0.001
II1 182 (58.7) 1,874 (59.9)
v 29 (9.4) 466 (14.9)

pand p,. 4 of the two-level logistic models.

many potential confounding variables, including age,
education level, and aesthetic standards. However, these
variables can be more easily controlled in the population
used in this study, since adolescents newly admitted to
university are more homogenous with respect to age and
education level and are less likely to have developed
specific skincare routines. It is, therefore, much easier to
exclude external variables. Nevertheless, from our review
of the literature, the association between skincare habits
and rosacea in adolescents has not been studied before.
Such research would help dermatologists not only gain
a general understanding of daily skincare habits among
adolescents, but also understand the relationship between
these habits and rosacea, which might better equip them
to treat the earlier stages of rosacea.

Table IV. Adjusted estimates of skincare habits and characteristics
as risk factors for rosacea

Model I1°
OR (95% CI)

Model I?

Variables OR (95%CI)

Duration of bath
<5 min Ref Ref

5-10 min 2.04 (0.79-5.26) 2.55 (0.88-7.43)
11-20 min 2.60 (1.01-6.72) 3.10 (1.07-9.02)
>20 min 2.95 (1.09-8.00) 3.63 (1.19-11.01)

Use of facial cleanser, times/day
<1
1
22
Fitzpatrick skin phototype
I
III
v

Ref
1.26 (0.90-1.76)
1.66 (1.17-2.36)

Ref
0.75 (0.55-1.05)
0.40 (0.22-0.72)

Ref
1.30 (0.93-1.83)
1.70 (1.18-2.44)

Ref
0.73 (0.53-1.02)
0.34 (0.18-0.63)

@Adjusted for demographic variables, including age, gender, and family income.
Further adjusted for all variables listed in this table.

Ref: reference; OR: odds ratio; CI: confidence interval.
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Our study primarily investigated the effect of bathing
on rosacea in Chinese adolescents and confirmed that ba-
thing for longer durations is a risk factor. Byun et al. (21)
reported that bathing for an extended period is likely to
wash away natural moisturising factors and intercellular
lipids of the stratum corneum, which can cause disruption
to the skin barrier. Skin barrier dysfunction may aggrava-
te skin inflammation and lead to abnormal function of the
skin’s immune system (22). Persistent skin inflammation
further attenuates skin barrier function, thereby driving
or aggravating rosacea (23). These findings are consistent
with our results regarding bath duration, which suggest
that bathing for >11 min increases the risk of developing
rosacea. Another study found that high temperature can
damage the skin barrier as well as increase the blood
flow in facial blood vessels, thus increasing the skin’s
susceptibility to rosacea development (24). However, we
identified no association between water temperature and
rosacea in our study; additionally, we speculate that this
is because the range of temperatures in our study was
narrow, and that the highest temperature in the study was
not high enough to increase neurovascular sensitivity and
trigger rosacea. The temperature threshold for inducing
rosacea remains unknown (22) and requires further in-
vestigation. Moreover, bathing frequency had no effect
on rosacea development in our study. Indeed, a clinical
evaluation has previously shown that even daily bathing
(7 times/week) did not increase skin eruptions or worsen
symptoms (25), which is consistent with our results.

Many previous studies have primarily focused on
evaluating the effect of facial washing products on acne,
but little research has been conducted on whether they
affect rosacea development. It has been reported that
frequent use of facial cleansers damages the skin barrier
by removing the lipids produced by sebaceous glands
(14). Our research suggests that adolescents overusing
facial cleansers (>2 times/day) have a higher risk of de-
veloping rosacea, which is consistent with results from
a previous study we conducted in a Chinese outpatient
population. Therefore, doctors should advise adolescents
not to overuse facial cleansers in order to decrease the
risk of rosacea.

Additionally, sun avoidance and the regular use of
sunscreen have been shown to reduce TEWL, minimise
stinging and erythema, and decrease the risk of rosacea
(26, 27). However, we observed that over 50% of the par-
ticipants in this study often used sunscreen, but this did
not act as a protective factor against rosacea. A possible
reason for this is that some ingredients of sunscreens,
for instance, para-aminobenzoic acid, could irritate the
skin and lead to stinging and erythema (28, 29), which
would likely aggravate skin inflammation, disturb the
skin barrier, and contribute to rosacea development (30,
31). We should, therefore, conduct further investigations
into the relationship between sunscreen ingredients and
rosacea development.

www.medicaljournals.se/acta

Although our study preliminarily establishes links
between skincare habits and rosacea in Chinese col-
lege adolescents, the pathophysiological connections
are complex and require further investigations. The
limitations of our study include the possible presence
of recall bias in self-reported questionnaires, as well as
potential bias among investigators. As such, the cause-
effect relationship and their directionality may become
obscured. Therefore, our results should be considered as
hypothesis-generating and require further prospective
studies to prove or disprove these hypotheses. Moreover,
more detailed evaluations of skincare products should be
conducted, by classifying types of facial cleansers and
skin status, and investigations may need to be stratified
accordingly.

In conclusion, our study presents, for the first time, the
basic features of skincare habits in Chinese adolescents
and provides evidence that supports the link between
skincare habits and rosacea. Dermatologists should be
aware of these associations and should provide adol-
escents with appropriate advice, such as avoiding the
overuse of facial cleansers and limiting the duration
of bathing, to reduce the prevalence of rosacea in this
population.
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