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ABSTRACT

Introduction: Facial moisturizers are com-
monly used by healthy women and increasingly
men of all age groups. This study aimed to
investigate the effects of moisturizer discontin-
uation and the subsequent evolution of
symptoms.
Methods: Two prospective observational split-
face comparison pilot studies were performed in

Switzerland and enrolled (I) 20 healthy women
aged 17–25 years in winter and (II) 36 female
subjects 15–20 and 40–55 years of age in sum-
mer. Moisturizers were stopped on the investi-
gational half of the face. On the control side,
the usual skin care regimen was continued.
Daily subjective (I/II) and objective (I) skin
assessments for the occurrence of typical
symptoms of dry skin (dryness, itching, scales,
redness, wrinkles) were collected.
Results: In the winter study (cohort I) in both
the subjective and objective assessment, all skin
changes increased significantly within 1 day
after discontinuation. On day 7, dryness
(p\ 0.001), itching (p\ 0.025), redness
(p\ 0.001) and scales (p\0.049) were signifi-
cantly different in the subjective assessment
and redness (p\0.004) and scales (p\0.001) in
the objective assessment. Skin dryness reverted
to baseline levels after 6 days in the objective
assessment and 10 days in the subjective
assessment. The control side’s condition was
reached after 6 days. In the summer study (II),
only among the 15–20-year-olds was dryness
significantly higher on the intervention side
from day 1 (p\0.028) to day 14 (p\0.009).
Their recovery time was 11 days until dryness
intensity scores comparable to baseline were
reached, and 21 days until the control side’s
values were matched. Over a 7-day period, the
overall mean dryness score was significantly
different between the interventional and con-
trol sides for both young and old participants.
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Conclusions: Both healthy young and aging
female subjects react with typical symptoms of
temporary dryness to a sudden stop of a previ-
ous long-term moisturizer treatment but regain
normal levels quickly without continuation of
moisturizers. The skin recovery time for skin
dehydration is 1–3 weeks in young female sub-
jects with varying intensities depending on the
season.

Keywords: Discontinuation; Dryness; Facial
moisturizer; Long-term use; Skin

Key Summary Points

Facial moisturizers are commonly used by
healthy women and increasingly men of
all age groups.

The effects of moisturizer discontinuation
and the skin recovery time after
subsequent symptoms need to be
investigated.

The hypothesis was that the skin of female
subjects of any age will recover within
1 month.

Regardless of the season, both healthy
young and aging female subjects react
with typical symptoms of temporary
dryness to a sudden stop of previous long-
term moisturizer use.

The skin hydration of young female
subjects recovers after moisturizer
discontinuation in less than a month.

DIGITAL FEATURES

This article is published with digital features to
facilitate understanding of the article. You can
access the digital features on the article’s asso-
ciated Figshare page. To view digital features for
this article go to https://doi.org/10.6084/m9.
figshare.12967268.

INTRODUCTION

Dry skin commonly affects people of all skin
types and can occur on various areas of the
body. Xerosis is triggered by both endogenous
factors e.g. hormone fluctuations, diseases
(atopic disease, psoriasis, thyroiditis) and med-
ication (retinoids) and exogenous factors e.g.
environment, climate [1]. Dryness of the skin is
characterized by skin thickening or thinning, by
roughness, reddening, scales, irritation and
itching [2]. In addition, fine wrinkles are also a
typical sign of dehydrated skin.

The physiological mechanism of skin mois-
turization consists of a stratum corneum (SC)
containing 10–15% water in order to remain
flexible and elastic. The SC comprises predom-
inantly hydrophobic substances and is an
essential factor that slows down corneocyte
dehydration and ensures enzymatic activity [1].
Dry skin is characterized by a moisture content
of less than 10%, which is coherent with a loss
of continuity of the SC [1]. Transepidermal
water loss (TEWL) is the most widely used sur-
rogate marker for skin barrier function [3].

Moisturizers enhance the water-holding
capacity of the skin. They are commonly used
by all age groups and in both genders regardless
of the presence of a skin disease. Functional skin
benefits are sought with application of these
products on facial skin by making the skin soft
and smoother, increasing skin hydration and
skin rejuvenation. Indeed, the application of
moisturizers achieves an appearance benefit [4].
However, recent studies suggest that long-term
therapy with moisturizers not only strengthens
but also weakens the skin barrier function and
may influence its recovery subsequent to dam-
age [5–7].

The aim of this prospective observational
study was to determine the effect of moisturizer
discontinuation and the temporal evolution of
subsequent symptoms. Five variables were
determined to indicate the occurrence of dry
facial skin in this study: dryness, itching, scales,
redness and wrinkles. Furthermore, this study
investigates whether the skin recovers to the
original condition and, if so, how long this
recovery process takes.
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The null hypothesis of our study is that
sudden discontinuation of daily moisturizer
application in female subjects leads to long-
term skin discomfort.

METHODS

Participating Population and Data
Collection

Female participants (n = 56) between 15 and
55 years of age who used moisturizers on a
regular basis were prospectively included in this
pilot study consisting of a winter cohort I and
summer cohort II. The two prospective obser-
vational split-face comparison studies were
performed in Switzerland in winter 2016/2017
and summer 2017 to investigate the impact of a
sudden discontinuation of daily long-term
moisturizer use on facial skin. The inclusion
criteria consisted of female participants who
were long-term users of moisturizing cream for
at least 2 weeks in cohort I and for at least
4 weeks in cohort II and did not have any skin
diseases requiring medical therapy. Other topi-
cal treatments besides water, make-up and
make-up remover were not allowed.

The 2-week study (cohort I) included 20
women aged 17–25 years during December
2016 until February 2017 in Zürich, Switzer-
land. Performing a half-side test, the subjects
stopped using their usual moisturizer on the
right side of their face, which was considered
the intervention side. The usual skin care with
the participants’ own standardized moisturizer
was continued on the left side of the face, the
control side, without any change in frequency
or amount applied. Every participant received
written instructions and information about skin
care to prevent obvious misuse. On the basis of
a daily assessment sheet, the condition of the
skin on both halves of the face was recorded by
the participants themselves according to the
subjective perception at baseline and at
days 1–14. The assessment was based on five
symptoms: dryness, itching, scales, reddening
and wrinkles. The questionnaire was completed
every evening before water contact on a visual
analogue scale (VAS) of 1–10 for each symptom

whereby 1 represented an absence of the
symptom and 10 a severe occurrence of the
symptom [8]. Subjective dryness was perceived
by participants touching their own skin and
judging suppleness and flexibility. Objective
dryness was measured by visual identification of
reduced reflection due to lacking lipids. Scales
were visually identified owing to the presence of
whitish exfoliating elements of the SC. Addi-
tional information about the participants’ skin
care habits and their attitude towards the
examination were recorded.

In addition to the subjective VAS, an objec-
tive assessment was conducted with standard-
ized digital photographs. The photos were taken
by all 20 participants themselves using a mobile
phone camera with a resolution of at least
1.2 megapixels in the selfie mode with a prede-
fined distance of 30 cm from face to bathroom
mirror. Overall 20 pictures were taken every
evening by the participants, without wearing
make-up, in a well-lit room with a light source
symmetrically illuminating the face of the sub-
ject. The patients did not consent to the publi-
cation of their photos.

The summer study (II), a 3-week split-face
comparison, prospective observational study,
was performed in Aarau, Switzerland from May
to September 2017 with 36 female subjects aged
15–20 and 40–55 years. The aim was to deter-
mine whether age and/or seasons have an
impact on facial skin changes after sudden
removal of the usual moisturizing cream. A
younger age group (15–20 years) with 23 female
subjects was compared to an older age group
(40–55 years) with 13 women. The 36 self-se-
lected volunteer participants agreed to perform
the aforementioned study with daily clinical
subjective evaluations. No objective data anal-
ysis was accomplished because the quality of
the photos taken was insufficient. The left facial
side was the intervention side, while the right
facial side was the control side.

Two different study durations were chosen
because of the season-dependent moisture
behaviour of the skin.
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Statistical Analysis

Descriptive analyses were performed using
standard parameters [means, standard deviation
(SD)] for each symptom. Dryness score was cal-
culated by taking the average of dryness, itch-
ing, scales, redness and wrinkles. Data points
were plotted over time and smoothened with
LOESS regression. For statistical analysis, the
Student’s t test was used to compare means. A
p value less than 0.05 was deemed significant.
Missing data were not imputed.

The two studies were performed as college
theses with healthy persons and were exempt
from ethical review, which was ascertained by
consultation with the Swiss Ethics Committee
prior to the start of the study (Ethics Committee
Northwest Switzerland EKNZ 2020–00667). The
studies were performed in full accordance with
the Declaration of Helsinki (1964) and its sub-
sequent amendments. Good Clinical Practice
was maintained throughout the studies.
Informed consent was received from the
patients for inclusion in the study.

RESULTS

According to weather records from Meteo
Switzerland in winter 2016/2017, the average
temperature was 0.4 �C, the average precipita-
tion was 221 mm and the average sunshine
duration was 142 h in Zürich [9].

Winter Study (Cohort I)

In the first analysis, 20 women between 17 and
25 years performed a daily photo documenta-
tion over 2 weeks in addition to their self-
assessments (supplementary Table 1; Fig. 1).

Within the first 7 days of stopping facial
moisturizing cream, the mean skin dryness
score on the interventional facial side signifi-
cantly increased in both the subjective (4.37 vs
2.62, p\0.001) and objective (3.78 vs 2.75,
p\0.001) assessment compared to the control
facial side (Table 1; Fig. 1).

Whereas at days 8–14, no significant differ-
ences were observed in both the subjective

(p\ 0.084) and the objective assessment
(p\ 0.563) for skin dryness (data not shown).
The skin condition of the investigated facial
side was at the same state as the control side
after 6 days in the objective assessment and
after 10 days in the subjective assessment
(Fig. 2).

The skin recovery time is defined as time
until the skin reaches its condition at baseline.
This condition was achieved of the investigated
side after 6 days in the objective assessment and
after 10 days in the subjective assessment
(Fig. 2).

A significant increase in all analysed skin
changes was observed at day 1 in the subjective
assessments for dryness, scales, itching, redness
and wrinkles (p\0.001). On day 7, only dry-
ness (p\0.001), itching (p\0.025), redness
(p\ 0.001) and scales (p\0.049) were signifi-
cantly different. On day 14, however, the dif-
ferences had disappeared again except for
itching (p\ 0.047), which was higher in the
control side compared to the intervention side
(supplementary Fig. 2 right graphs, Table 2A).
In addition, in the objective analysis at day 1,
all observed skin changes increased signifi-
cantly: dryness and scales (p\ 0.001), itching
(p\ 0.010), redness (p\ 0.015) and wrinkles
(p\ 0.003). Interestingly, on day 7, dryness
(p\0.001) was significantly higher in the con-
trol side, whereas redness (p\0.004) and scales
(p\ 0.001) were rated significantly higher on
the intervention side. By day 14, differences had
disappeared (supplementary Fig. 2 left graphs,
Table 2B).

Besides an increased subjective perception of
skin dryness, the course of the skin changes was
similar in the objective and subjective analyses
with a high fluctuation of all mean symptom
values and an adjustment to the original con-
dition in both subgroups over the study obser-
vation period.

Summer Study (Cohort II)

According to weather records from Meteo
Switzerland in summer 2017, the average tem-
perature was 19.5 �C, the average precipitation
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was 360 mm and the average sunshine duration
was 679 h in Zürich [10].

In the second study, 36 female participants
completed the 3-week split-face comparison
study (supplementary Table 1, Fig. 1).

In the young age group, 15–20-year-old
subjects, an increased mean dryness score dur-
ing days 1–7 was detected on the intervention
side compared to the control facial side
(p\ 0.0001) (supplementary Table 3; Fig. 4).
The immediate significant increase of the per-
ception of skin dryness on the intervention side
of the face at day 1 (p\0.027) was reported
after discontinuing the moisturizing cream.
Over a 7-day period, the overall mean dryness
score was significantly higher between the
interventional and control sides for both young
and old participants, albeit the difference was
smaller in the older group (Table 2; Fig. 3). In
the old age group, the intervention side never
recovered to the original condition after
21 days, whereas in the young age group the
interventional side reached the same state as
the control side after 21 days. If we analyse the
time until the skin reaches its condition at

Fig. 1 Winter study: boxplots comparing the mean
dryness score (mean of dryness, itching, redness, scales
and wrinkles) from days 1 to 7 between the objective and

subjective evaluation of control and intervention face sides.
Student’s t test was performed to compare means:
****p\ 0.0001

Table 1 Winter study: mean dryness score (mean of
dryness, itching, redness, scales and wrinkles) from day 1 to
7 of objective and subjective evaluation of control and
intervention face sides

Control Intervention p valuea

Objective 2.75 (0.83) 3.78 (0.91) \ 0.0001

Subjective 2.62 (0.65) 4.37 (1.24) \ 0.0001

Data presented as mean (SD)
a From Student’s t test
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baseline, the young age group showed a recov-
ery time for dryness of 11 days (Fig. 4).

Among the 15–20-year-old subjects, there
was no significant difference in the develop-
ment of scales, itching, reddening and wrinkles
between interventional and control facial side.
Only dryness was significantly different
between the intervention and control side from
day 1 to 14 (supplementary Table 3A; Fig. 3
right side graphs).

In the older age group, 40–55-year-old sub-
jects, there were no significant differences
between the interventional and control side in
the subjects’ self-assessment in any of the skin
parameters throughout 21 days (supplementary
Fig. 3—left side graphs, Table 3B).

Fig. 2 Winter study: timeline of dryness score (mean of
dryness, itching, redness, scales and wrinkles) from day 1 to
14 comparing control (blue) and intervention (red) face

sides for objective and subjective evaluations. Line was
smoothened using LOESS regression and shaded area is the
95% confidence interval

Table 2 Summer study: mean dryness score (mean of
dryness, itching, redness, scales and wrinkles) from day 1 to
7 of old and young groups comparing control and inter-
vention face sides

Control Intervention p valuea

Old 1.79 (1.66) 1.97 (1.73) 0.0022

Young 1.69 (1.14) 2.02 (1.44) \ 0.0001

Data are presented as mean (SD)
a From Student’s t test
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Narrative Data Concerning Participants’
Doubts

Additional personal messages from the partici-
pants of the summer study (cohort II) showed
that stopping use of moisturizers is a big chal-
lenge for female subjects in general. Depending
on the age group, distinct worries were voiced.
At the beginning of the clinical study, the older
women showed worries concerning the possible
appearance of wrinkles. They did not seem to
worry about possible redness, scales or itching.
The concerns of the younger group of subjects,
however, were mainly about itching and scales.
None of the young participants mentioned any
fear of possible wrinkles. All older women star-
ted their moisturising treatment again after
completion of the study (supplementary
Table 4).

DISCUSSION

Our analysis of two independent cohorts
demonstrates that a sudden discontinuation of
daily moisturizing creams leads to significant
but temporary symptoms that suggest relevant
dehydration of the facial skin. In the cohort I of
17–25-year-old women during winter, typical
symptoms of dry skin already appeared on day 1
after treatment discontinuation. Both subjec-
tive and objective assessments confirmed the
observed significantly increased effects. Addi-
tionally, in summer (cohort II), dryness of facial
skin was significantly higher only in the 15–20-
year-old participants.

To the best of our knowledge, this is the first
clinical study analysing whether discontinua-
tion of facial moisturizing cream leads to skin
changes in the real-world setting. The aim was

Fig. 3 Summer study: boxplots comparing the mean
dryness score (mean of dryness, itching, redness, scales
and wrinkles) from day 1 to 7 between the old and young

group evaluation of control and intervention face sides.
Student’s t test was performed to compare means:
**p\ 0.01; ****p\ 0.0001
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to evaluate whether the skin recovers to its
original condition and, if so, how long this
recovery process takes.

Knowledge about benefits and disadvantages
of long-term therapy with moisturizers influ-
encing the skin barrier function and the skin’s
reaction to a sudden stop of this treatment is
still insufficient [1]. A standard facial moistur-
izer consists of approximately 80% water, 5%
humectants, 4% emollients/occlusives, 6%
emulsifiers, 2% silicate, 0.3% thickener, 0.4%
preservative, and 0.2% fragrance. Topical
moisturizers are able to deposit lipids and other
permeability barrier-enhancing ingredients
within the SC and provide occlusion causing a
more immediate reduction in TEWL [11].

Natural moisturizing factor, a collection of
humectant substances based on the catabolism
of filaggrin, serves as a successful component in
moisturizers [12]. By inducing changes in the
superficial and deep layers of the epidermis, the
use of over-the-counter (OTC) moisturizers may
have multiple beneficial, but also potentially
negative effects on the skin [5, 7, 13, 14].
Improvements in barrier function of the SC
with topical moisturizers measured by TEWL
and confocal Raman spectroscopy have fre-
quently been reported [7, 15, 16]. An increased
TEWL occurs under lipid-free gel, whereas add-
ing lipids results in an increased effectiveness
regarding skin dryness [17]. Long-term mois-
turizing treatment may lead to reduced baseline

Fig. 4 Summer study: timeline of dryness score (mean of
dryness, itching, redness, scales and wrinkles) from day 1 to
14 comparing control (blue) and intervention (yellow) face

sides for the old and young groups. Line was smoothened
using LOESS regression and shaded area is the 95%
confidence interval

1378 Dermatol Ther (Heidelb) (2020) 10:1371–1382



sebum levels in Caucasians, which makes the
skin more vulnerable including increased skin
susceptibility to irritants [18]. Consistent with
our results, regardless of the season, a previous
study has shown an immediate decreasing
hydration score after stopping moisturizer
application [19].

Various exogenous factors such as climate,
seasons and extreme bathing habits have been
proposed to be linked to dry skin [20, 21].
Despite external challenges, the renewal process
can mostly compensate to maintain the skin
barrier’s protective function [12]. In accordance
with our data, we noticed only minor seasonal
differences in skin recovery time. An essential
part of the homeostatic function of the SC in
every individual is the maintenance of skin
hydration regardless of the presence of skin
disease or normal skin [22]. In contrast, seasonal
variation of catalase activity in human SC, with
lower activities in summer and higher activities
in winter, suggest seasonal differences. Helle-
mans et al. detected that sun exposure results in
disturbed antioxidant enzyme activity leading
to increased vulnerability to oxidative damage
in the SC barrier components with low activities
in summer and higher activities in winter [22].
They indicate that the recovery of the catalase
activity shows seasonal variation with an age-
dependent recovery being less in younger adults
compared to older adults.

Former studies showed that TEWL and con-
sequently the visual dryness are significantly
higher in winter than in summer. The SC lipids
(total and individual ceramides, total fatty acids
and cholesterol) are higher in summer com-
pared to winter. Further seasonal functional
changes of the skin barrier include significant
higher indicators of skin inflammation, the
ratio of interleukin-1 receptor antagonist (IL-
1ra) to interleukin-1a (IL-1a), in the winter [23].
We assume that healthy skin’s greater need for
moisturizing in winter explains why the facial
dryness was more intense in our winter study.

Older persons’ skin reacts less intensely than
young persons’ skin regarding changes caused
by interruption of topical moisturizer. Except
for the significantly increased overall mean
dryness score in aging skin over a 7-day period,
there were no further significant differences

between the interventional and control sides in
older participants. We conclude that the
decreased lipid and intrinsic moisturization of
aged skin might be less quickly downregulated
during treatment with moisturizers than that of
the young skin. An age-dependent decrease in
ceramides content is well known and correlates
with skin dryness and loss of elasticity at an
advanced age [12, 24–26].

Our study demonstrates that young skin is
not persistently dependent on a moisturizer as
demonstrated by a skin recovery time of 6 days
in winter and 11 days until reaching the skin’s
condition at baseline and of 21 days until
matching the control side in summer. Surpris-
ingly, the control side for young patients
becomes better over the observed time period in
the summer study, which explains our two
definitions of recovery time above. We assume
that this is a bias from the participants as they
might see the moisturized side has less skin
symptoms over time or they might be less
stringent in their evaluation over time.

Age affects skin recovery time. Stopping
moisturizer use in aging persons did not result
in recovery after 3 weeks, in contrast to use in
younger women. We hypothesize that older
persons need longer time after stopping mois-
turizers to recover to their original skin condi-
tion. It is unclear if the small difference is
noticeable for the participant with aging skin
itself and therefore is rather a subjective finding,
which could be a result of the nocebo effect. As
far as all subjects from the older group were
concerned, some were even convinced that by
stopping the application of their moisturizer
would cause their skin to wrinkle more; it is
possible that their negative mindset resulted in
a biased perception.

Older female subjects’ greatest fear at base-
line was an increase in wrinkles, which is a
widespread dread of older women [27]. Various
studies support the rapid effectiveness of facial
creams to reduce the appearance of fine lines
and wrinkles [28, 29]. The majority of young
participants concluded to stop using moistur-
izers after participation in our study, as they did
not recognize any additional benefit for their
facial skin. In contrast, all aging women restar-
ted their moisturizer, which shows that its use is
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often influenced and shaped by subjective
perception.

However, on the basis of current data, effi-
cacy and disadvantages of moisturizing treat-
ment depend on the complexity of
formulations and the individual skin type
[12, 19, 30]. A limitation of our study is the low
number of participants with a short follow-up
time. A larger cohort, a facial recognition and
scanning technology, and a variety of labora-
tory and in vivo analyses would have provided
more statistical power for more reliable con-
clusions. Another limiting factor for more per-
sonalized results was our present study’s lack of
analysing different skin types. Furthermore, the
study design did not allow blinding of subjects
because of a conscious discontinuation of a
previous treatment, which could have affected
the subjects’ self-assessments. Therefore, the
results should be interpreted with caution. A
follow-up study with a skin analysis imaging
system based on artificial intelligence as an
objective assessment tool and tape stripping to
the evaluate skin barrier is planned.

CONCLUSION

This study demonstrates that both healthy
young and aging facial skin react with tempo-
rary dryness to a sudden stop of a previous long-
term moisturizer application, and can recover
fully without moisturizers to the initial state in
younger but not older women. Healthy skin
renews itself, regenerates and differentiates
keratinocytes continuously. The skin recovery
time for skin dehydration is 1–3 weeks in female
subjects under 25 years of age with varying
intensities depending on the season. In older
participants the recovery time was not achieved
in the 3-week observation period. It cannot be
concluded whether the effect was caused by the
nocebo effect or not. It is also possible that their
skin might need more than 21 days to recover
or a reapplication of moisturizer. Further studies
based on molecular mechanisms and individual
skin types are needed to investigate the effects
of long-term moisturizer interruption in heal-
thy individuals.
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