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ABSTRACT Introduction: Acne, a common inflammatory skin disorder, is influenced by factors like hormones, age,
and stress. Sleep also affects acne, as poor sleep quality can exacerbate skin issues.

Objective: This review aimed to explore the relationship between acne and sleep quality, examining the
mechanisms, extent, and implications of this connection.

Methods: A systematic review of 18 studies was conducted to assess the link. Studies were retrieved
from PubMed using predefined search criteria and evaluated for relevance.

Results: The findings indicate a bidirectional relationship between acne and sleep. Acne is associat-
ed with poor sleep quality, insomnia, and increased stress, while sleep deprivation exacerbates acne
through hormonal imbalances, inflammation, and immune dysregulation.

Conclusion: There is a complex, bidirectional link between acne and sleep, requiring further research.
Standardized metrics and behavioral interventions such as cognitive-behavioral therapy for insomnia
could improve acne and sleep outcomes.

Introduction comedones, inflammatory papules, and pustules. Factors that

may increase the risk of developing acne include hormonal
Acne vulgaris is a common inflammatory skin disorder that  alterations, age, medications, and family history, while diet,
occurs when hair follicles become clogged with sebum and stress, pressure, and environmental irritants can exacerbate

dead skin cells, leading to outbreaks of lesions, including  the condition [1].
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Given the role of factors like hormonal alterations, age,
medications, and family history in skin health, it is crucial to
recognize sleep as another critical component in maintaining
skin integrity. Sleep is a period during which the skin under-
goes a process of repair and regeneration, which preserves
its elasticity and firmness. The impact of poor sleep quality
on skin health is evident in increased signs of intrinsic aging,
compromised skin barrier function, and reduced satisfaction
with appearance [2]. This underscores the importance of un-
derstanding the connection between sleep disorders and skin
conditions, making it an emerging area of research with sig-

nificant implications for dermatological patient care.

Objectives

This review surveyed the existing evidence on the intricate
relationship between acne and sleep quality to better un-
derstand the mechanisms, extent, and implications of this

connection.

Materials and Methods

Data Sources and Eligibility Criteria

Following the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses Extension for Scoping Reviews
(PRISMA-ScR) guidelines [3] (Table S1), a systematic search
was conducted in August 2024 of the PubMed database
using the following search phrase: (sleep OR sleep qual-
ity) AND (acne OR acne vulgaris). Two researchers inde-
pendently screened titles and abstracts based on the selection

criteria. Full-text articles were then retrieved and assessed

Identification

Deduplicated records identified: =)
Databases (N = 149) |
Screening l
Records screened (N = 149) l =) |
Reports sought for retrieval ,
(N=25) I
Reports assessed for eligibility '
(N=23)
Included l

Studies included in review (N = 18)
Reports of included studies (N = 18)

Figure 1. Flow Diagram of Study Selection.

for inclusion, with reasons for exclusion documented. The
inclusion criteria for this review included both clinical stud-
ies and reviews, with no publication date restrictions. Studies
were excluded if they were not published in English, did not
directly address acne in relation to sleep, or lacked sufficient

data for analysis.

Data Extraction and Analysis

The information extracted from each of the included studies
consisted of the study characteristics (authors, year, study
design), population characteristics (sample size), measures
of acne (severity), measures of sleep quality (e.g., Pittsburgh
Sleep Quality Index [PSQI], self-reported sleep quality), and
key findings on the relationship between acne and sleep

quality.

Results

Characteristics of Included Studies

Figure 1 illustrates the study selection process. Of the 149
articles reviewed, 18 studies met the inclusion criteria: three
reviews, two cohort studies, two case-control studies, nine
cross-sectional studies, and two letters to the editor (Table 1).
Collectively, these studies reported on over 4,498 patients
with acne, excluding one study that did not specify the total

number of acne patients.

Impact of Acne on Sleep
Acne is strongly associated with poor sleep and mood
disturbances, including depression and anxiety [4,5]. A

case-control study involving 81 acne patients found that they

Records removed before screening N =10 I

Records excluded (N = 124) |

Reports not retrieved (N = 2) |

Reports excluded: N=5
Acne-sleep relationship not addressed (N = 5)
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Table 1. Study Characteristics.

Dermatologic
Authors [Year] Sample size Study design Sleep measures measures Key findings
Zhu J et al. 157 (81 acne, | Case-control PSQI; STAI; IGA Acne is highly associated
(2023) 76 control) MEQ); ESS with poor sleep and mood.
Piarna E, 80 (40 acne, | Cross-sectional EST-Q DLQI; RAND- | Insomnia is significant
Aluoja A, 40 control) 36 (for health- | among acne patients.
Kingo K. (2015) related QolL)
Arakaki FH NA Letter to editor NA NA Sleep loss may worsen acne;
et al. (2020) acne-related stress disrupts
sleep.
Misery L et al. 1,375 Case-control Self-reported CADI Acne was linked to sleep
(2015) questionnaire issues and morning fatigue.
Suh DH et al. 657 Cross-sectional Self-reported Self-reported Stress and limited sleep
(2011) questionnaire | questionnaire trigger and aggravate acne.
Wisuthsarewong 330 Cross-sectional Self-reported Dermatologist- | Inadequate sleep and stress
W et al. (2020) questionnaire | rated acne worsen acne.
severity
Schrom KP et al. 40 Cohort PSQI; sleep GAGS; DLQI Acne is correlated with
(2019) journal worse QoL and depression.
Dashti HS et al. 16,509 (979 | Cross-sectional Self-reported ICD-9 and Sleep debt is strongly
(2021) acne, 15,530 questionnaire | ICD-10 codes associated with acne.
control)

LuF et al. (2019) 384 Cross-sectional Global PSQI Self-reported Acne was more prevalent

scores questionnaire | among poor sleepers.
Giiler D, 151 Cross-sectional ISI; MEQ GAGS; VAS; Insomnia is correlated with
Soylu S, Guiler AQLS QoL in acne patients.
HA. (2023)
Khormi G et al. 1,427 Cross-sectional Self-reported Self-reported Stress and sleep contribute
(2024) sleep duration | acne severity to acne development.
Hua H et al. 83 Cohort PSQI ECCA scale Sleep quality affects CO,
(2024) laser efficacy for acne scars.
Albuquerque RG NA Review NA NA Sleep distress may worsen
et al. (2014) acne.
Passeron T et al. NA Review NA NA Sleep deprivation increases
(2021) stress-related hormones.
Jusuf NK, Putra 60 (30 acne, | Cross-sectional Holmes-Rahe | Serum Sleep habit changes cause
IB, Sutrisno AR. 30 control) stress scale substance P stress in acne patients,
(2021) questionnaire | level linked to increased

substance P.

Xerfan EMS NA Letter to editor NA NA Poor sleep may trigger acne
et al. (2021) development.
Bilgic O, Bilgic A, 85 Letter to editor PSQI Sebumeter® Sebum promotes acne but
Altinyazar HC. (SM815) also has protective effects.
(2016)
Yang ] et al. NA Review PSQI TEWL Poor sleep quality can
(2020) negatively impact acne.

Abbreviations: Pittsburgh Sleep Quality Index (PSQI); State-Trait Anxiety Inventory (STAI); Morningness and Eveningness Questionnaire
(MEQ); Epworth Sleepiness Scale (ESS); Investigator's Global Assessment (IGA); Emotional State Questionnaire (EST-Q); Dermatology
Life Quality Index (DLQI); Research and Development (RAND); Not Applicable (NA); Cardiff Acne Disability Index (CADI); Global
Acne Grading Scale (GAGS); Quality of life (QoL); International Classification of Diseases (ICD); Insomnia Severity Index (ISI); Visual
Analogue Scale (VAS); Acne Quality of Life Scale (AQLS); échelle d'évaluation clinique des cicatrices d'acné (ECCA); Carbon dioxide (CO,);
Transepidermal water loss (TEWL)
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scored higher on the Pittsburgh Sleep Quality Index (PSQI)
and State-Trait Anxiety Inventory than did control patients,
indicating poorer sleep quality and elevated anxiety levels
[4]. Acne severity, evaluated with the Investigator’s Global
Assessment, was associated with sleep quality ($=0.33), de-
pression (B=0.66), and anxiety (State: f=1.73; Trait: f=1.21)
[4]. Those with acne often exhibit elevated levels of stress
and emotional distress, mainly manifesting as insomnia and
general anxiety. The stress and anxiety triggered by acne
negatively impacts sleep quality [6]. Individuals with acne
are more likely to experience difficulties falling asleep. In a
survey of 1,375 individuals with acne, fatigue upon waking
was strongly associated with the presence of acne (65.4% vs.

58.4%) [7].

Impact of Sleep on Acne

Sleep quality has a significant impact on acne severity and
overall skin health. Poor sleep quality can exacerbate acne,
as highlighted by one cross-sectional study, which identified
psychological stress (82% of acne patients) and lack of sleep
(75.2% of acne patients) as primary triggers or aggravating
factors.® Furthermore, a cross-sectional study involving 330
acne patients revealed that 65% of respondents felt inade-
quate sleep worsened their acne and believed it significantly
impacted their quality of life [9]. When controlling for indi-
viduals’ perception of quality of life and depressive symp-
toms, it was found that subjective sleep quality worsened
as the objective acne severity score, measured by the Global
Acne Grading System (GAGS), increased, and vice versa [9].
This finding aligns with several studies that demonstrate a
strong positive correlation between acne severity and poor
sleep quality [7,10-12].

Specifically, associations have been found between acne
and various aspects of sleep quality, such as sleep debt [11]
and fatigue upon waking, even when adjusting for age
(P<0.0001) [7]. Additionally, stressed patients tend to ex-
perience more fatigue upon waking and are more prone to
developing acne [7]. One cross-sectional study also reported
a significantly positive correlation between the Insomnia
Severity Index (ISI) and Acne Quality of Life Scale (ALQS)
scores, indicating that insomnia symptoms are prevalent
among acne patients and constitute a significant source of
distress [13]. Similarly, sleep disorder symptoms were found
to be a significant form of distress for these patients [5].

Both stress and poor sleep quality contribute to acne
through disrupted hormonal balance and immune function
[14]. These factors increase inflammation and a higher like-
lihood of acne flare-ups. Additionally, insufficient sleep can
reduce the effectiveness of acne treatments, resulting in less
favorable outcomes. For example, one study found a negative
correlation between Pittsburgh Sleep Quality Index (PSQI)

scores and the postoperative effectiveness of fractional CO2

laser treatment for facial atrophic acne scars (r= -0.5130,
P<0.05) [15].

Physiological Mechanisms

Poor sleep significantly affects acne pathogenesis, disrupting
endocrine regulation and skin homeostasis and contributing
to acne development. Sleep deprivation is associated with
dysregulation of the hypothalamus-pituitary-adrenal (HPA)
and neuroendocrine axes (NNA). It may act as a stressor,
leading to elevated stress-related hormones such as cortisol
[16], increased production of proinflammatory cytokines
[16], and higher levels of substance P [17,18], a neuropep-
tide involved in transmitting pain signals and modulating in-
flammatory responses in the skin. One cross-sectional study
conducted on 30 acne patients demonstrated a significantly
positive correlation between stress and serum substance P
level in acne patients with moderate strength (r=0.446;
P=0.014) [19].

These physiological changes have been observed to exac-
erbate acne by promoting inflammation and sebum produc-
tion [16,17,19]. Insufficient sleep has been linked to facial
sebum dysregulation, which may lead to acne development
[19]. Excess sebum contributes to acne by clogging pores,
promoting bacterial growth, and triggering inflammation.
However, the results of one study of 85 females with acne
showed that good sleep quality was associated with elevated
sebum levels, measured using a Sebumeter® over the T-zone,
as sebum also has some protective and antimicrobial effects
over the body (P=0.007) [20]. Additionally, sleep disturbance
(PSQI >3, sleep duration <5 hours) increases transepidermal
water loss (TEWL) [21], impairs skin barrier recovery [16],
and weakens the skin’s defenses against external stimuli, fur-
ther exacerbating the effects of both stress and sleep depri-
vation [21].

Discussion

The general trend of the literature suggests a bidirectional
relationship between acne and sleep that involves a complex
interaction between physiological and psychological mech-
anisms. Poor sleep exacerbates acne through various phys-
iological mechanisms, such as hormonal imbalances and
increased inflammation, and impacts emotional well-being
and skin health.

Similarly, prior research found that dermatology pa-
tients are more subjectively sleep-disturbed, primarily due
to skin-related issues [22]. More specifically, one study re-
vealed that patients with inflammatory skin conditions re-
port significantly more fatigue and have an increased risk of
developing insomnia compared to patients with noninflam-
matory skin disorders [23]. Moreover, previous studies have

demonstrated a link between sleep and other dermatological
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conditions, including atopic dermatitis [24,25], chronic
spontaneous urticaria [26,27], psoriasis [24,28,29], and ro-
sacea [30].

Sleep and the immune system are interconnected in a
feedback loop. While sleep is believed to play a role in reg-
ulating immune memory formation, the activity of the im-
mune system influences sleep parameters such as latency,
efficiency, and architecture [31]. Previous research has
shown that inadequate sleep can stimulate inflammatory
responses, increasing secretion of pro-inflammatory cyto-
kines (such as TNF and IL-6) and excessive cortisol pro-
duction [30,32].

While the evidence suggests a reciprocal relationship
between acne and sleep quality, additional studies are nec-
essary to clarify the underlying mechanisms involved for
a more comprehensive understanding of the acne-sleep
connection. Further investigation is also required to deter-
mine the effectiveness of behavioral interventions such as
cognitive-behavioral therapy for insomnia (CBT-I) for pa-
tients with moderate-to-severe acne with sleep disturbances.
Previous research has found CBT effective for other skin
conditions such as atopic dermatitis [33] and psoriasis [34].
Therefore, these interventions should also be evaluated for
their efficacy in acne patients, as they may improve both
sleep quality and acne outcomes, offering new therapeutic

approaches.

Limitations

The limitations of this review include data heterogeneity
across studies, which may affect the consistency of the
results. This discrepancy may be due to several factors,
including variations in study design, differences in the
populations studied, and the various tools and scales used
to measure sleep quality and acne severity, making com-
parisons difficult. When comparing results across studies,
the lack of uniform outcome measures may lead to con-
flicting or inconclusive findings. Nonetheless, the review
offers valuable insights into the relationship between acne
and sleep, proposing potential physiological mechanisms

involved.

Conclusion

This review highlights the complex relationship between
acne and sleep, potentially exacerbating each condition.
Despite existing research, significant gaps still need to be
filled in our understanding, particularly regarding the causal
mechanisms and long-term impact of this interplay. Address-
ing these gaps through longitudinal studies, standardized
metrics, and targeted interventions like cognitive-behavioral
therapy could pave the way for more effective, personalized

treatment strategies. Research in these areas could improve

Review | Dermatol Pract Concept. 2025;15(4):5530

sleep quality and acne outcomes, thereby enhancing the

overall quality of life for affected individuals.
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