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Abstract

Acne vulgaris is a chronic inflammatory skin disease associated with a substantial psy-
chological burden that may extend beyond visible lesions and objective disease severity. 
Psychological factors such as stress, coping strategies, quality-of-life impairment, self-esteem, 
psychiatric symptoms, and treatment adherence are associated with disease perception, 
self-reported exacerbation, and treatment-related outcomes. This narrative review examines 
psychological stress and proposed biological mechanisms, coping strategies, treatment ad-
herence, quality of life, self-esteem, sleep disturbance, and psychiatric comorbidity in people 
with acne. Relevant literature was identified through MEDLINE/PubMed, Scopus, Web of 
Science, and PsycINFO; the final literature search was conducted on 29 May 2026. Acne-
specific studies were prioritized, with broader psychodermatology evidence used where 
acne-specific data were limited. The psychosocial burden of acne is individualized and only 
partly aligned with clinician-rated severity, supporting person-centered assessment. For 
each domain, the review outlines brief, commonly used screening instruments that may 
be feasible in routine dermatology. Incorporating psychological assessment and targeted 
supportive strategies into acne care may contribute to quality of life, adherence to therapy, 
and patient-centered care. The evidence is predominantly cross-sectional and derives from 
heterogeneous populations, instruments, and study designs, limiting causal inference.

Keywords: acne vulgaris; psychodermatology; psychological stress; quality of life; treat-
ment adherence

1. Introduction
Acne vulgaris is a chronic inflammatory disease affecting the pilosebaceous unit and 

is among the most commonly treated skin conditions worldwide [1]. While it primarily 
occurs in adolescents, it can also impact adults, particularly women [2–4]. Acne prevalence 
is highest among teenagers, particularly in the 15–19 age group [5].

Although acne is not typically life-threatening, its clinical significance extends far 
beyond the presence of skin lesions. The burden of acne is multidimensional, encompassing 
not only physical symptoms but also emotional and social consequences that affect an 
individual’s quality of life [1,6]. The condition often arises during significant psychosocial 
changes, body-image development, and the formation of interpersonal relationships [4,7].
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In recent years, there has been a growing focus on the psychological aspects of acne. 
Individuals with acne experience symptoms of anxiety, depression, and psychological 
stress significantly more frequently than the general population [8,9]. Despite this, the 
psychological impact of acne is often underestimated in everyday practice, even though 
it can drastically influence a person’s perception of the condition, social functioning, and 
expectations regarding treatment [2,4].

A crucial clinical issue is the disproportionate relationship between the psychologi-
cal burden and the objective severity of skin lesions. Research on health-related quality 
of life indicates that acne can affect emotional and psychosocial domains, with patients 
reporting considerable distress even with mild skin changes [6,7]. Additionally, long-term 
consequences of acne, such as post-acne scars, can perpetuate psychological discomfort and 
diminish self-esteem, even after active inflammation has subsided [10].

The relationship between acne and mental health is likely bidirectional, but most 
evidence is cross-sectional or based on self-reported exacerbation and therefore supports 
association rather than causal direction. Stress, anxiety, and low mood may coincide with 
acne worsening, while visible lesions may contribute to poorer psychological well-being 
and quality of life [2,8,9]. This supports a broader, more individualized approach that 
extends beyond lesion counts [4,6]. In practice, psychosocial factors may be associated with 
adherence, satisfaction, and treatment experience, but they are not routinely assessed.

This paper aims to present the psychological factors associated with acne vulgaris, 
including stress, coping strategies, quality of life, self-esteem, co-existing mental disorders, 
and treatment adherence. The review is organized around three questions: (1) Which 
psychological factors are most consistently associated with acne-related burden? (2) Which 
brief instruments are feasible in routine dermatological practice? (3) When should derma-
tologists consider mental-health referral? It also describes brief, commonly used screening 
instruments that may support a holistic, patient-centered approach. The review covers 
adolescents and adults with acne and integrates several psychological domains with a 
practical clinical pathway rather than focusing on quality of life alone.

2. Materials and Methods
This article is a narrative review. It does not follow a systematic-review protocol. The 

aim was to synthesize, in a clinically oriented manner, the psychological domains most 
relevant to acne vulgaris and the brief instruments applicable to their assessment.

Relevant literature was identified by searching MEDLINE/PubMed, Scopus, Web of 
Science, and PsycINFO for records published up to 2026; the final literature search was 
conducted on 29 May 2026. Search terms combined disease concepts with psychological 
concepts, for example: (“acne” OR “acne vulgaris”) AND (“stress” OR “coping” OR “adher-
ence” OR “compliance” OR “quality of life” OR “self-esteem” OR “sleep” OR “depression” 
OR “anxiety” OR “body dysmorphic disorder” OR “eating disorder” OR “suicide” OR 
“screening” OR “psychodermatology”). The complete search strategy is provided in Supple-
mentary Material File S1. Reference lists of relevant articles were hand-searched to identify 
additional sources.

Eligible sources included observational studies (cross-sectional, cohort, case–control), 
clinical trials, validation studies of assessment instruments, qualitative studies, and prior 
reviews and meta-analyses. Publications in English were considered. Priority was given to 
studies conducted specifically in acne vulgaris; where acne-specific evidence was limited, 
evidence from other dermatological conditions (for example, psoriasis and atopic dermati-
tis) or from general psychiatric populations was included and is explicitly labeled in the 
text as indirect evidence.
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Article screening and selection were performed by the authors, with disagreements re-
solved by discussion and consensus. The psychological domains were selected because they 
recur across the acne psychodermatology literature and map onto routine dermatological 
decisions; instruments were selected according to brevity, availability of validation data, and 
clinical feasibility. The final synthesis comprised 153 cited sources. Because identification, 
deduplication, and screening counts were not prospectively recorded for this narrative 
review, a PRISMA-style flow diagram and stage-specific counts could not be reconstructed 
reliably; no retrospective estimates are reported.

3. Stress in Acne Vulgaris
3.1. Psychological Stress in Acne Vulgaris

Depression, anxiety, and psychological stress are frequently reported among indi-
viduals with dermatological diseases, including acne vulgaris, and significantly impact 
psychosocial well-being and quality of life [11]. A recent meta-analysis by Salari et al., which 
included 113 studies, found pooled prevalence rates of 39% for stress, 27% for depression, 
and 29% for anxiety, respectively, across dermatological conditions [11]. When analyzed 
by diagnosis, acne vulgaris showed the highest prevalence of perceived stress, affecting 
75.7% of patients. Although this figure should be interpreted as a pooled estimate from the 
included samples rather than as a universal prevalence, it underscores acne’s significant 
psychological impact among skin diseases [11].

Multiple observational studies indicate a temporal association between psychological 
stress and acne activity. Research in academic settings consistently shows that acne sever-
ity worsens during examination periods, supporting a connection between acute stress 
and disease exacerbation [12–14]. Among students, greater acne severity is associated 
with increased emotional and social burden and higher perceived stress [14–16]. Similar 
associations have been observed during large-scale societal stressors. Psychoemotional 
stress related to the war in Ukraine has been associated with self-reported acne worsening 
in over half of affected individuals, suggesting that extreme stress may influence disease 
activity [17].

Sebum secretion is generally elevated in acne [18], but available evidence does not 
clearly show that acute psychological stress directly increases sebum production. Survey-
based studies have reported that approximately 50–80% of respondents perceived acne 
flares during periods of heightened stress, sometimes within days of stress exposure [19]. 
These estimates are study-specific and largely based on self-report rather than clinician-
rated change; they therefore indicate a perceived temporal association, not proof that stress 
caused the flare. The same caution applies to examination-related and war-related studies 
that rely on self-reported worsening.

The relationship between acne and psychological distress is likely bidirectional. In-
dividuals with acne more often report negative life events and higher levels of depressive 
and anxiety symptoms than healthy controls, suggesting that acne may function not only 
as a stress-responsive condition but also as a persistent psychosocial stressor [20,21]. This 
reciprocal interaction may contribute to a self-perpetuating cycle of psychological distress 
and disease exacerbation over time [19]. Acne-related stigma has been shown to indepen-
dently predict impaired health-related quality of life, increased psychological distress, and 
somatic symptom burden, exceeding the effects of acne severity, lesion distribution, and 
treatment status [19,22].

Despite its high prevalence and clinical relevance, psychological support for acne 
remains markedly underutilized in routine care. Even as perceived stress increases with 
disease severity, only a minority of patients report being offered psychological screening or 
referral [23].
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3.2. Biochemical Mechanisms Linking Stress and Acne Vulgaris
From a biochemical perspective, psychological stress affects acne through intercon-

nected hormonal and immune pathways that link the body’s stress response to skin home-
ostasis [24]. Stress activates both central and skin-specific stress-response systems, including 
hypothalamic–pituitary–adrenal (HPA) axis signaling, which leads to the release of cor-
tisol as part of the systemic stress response [25]. Stress also activates the sympathetic 
nervous system, increasing catecholamines such as adrenaline and noradrenaline, which 
may promote inflammation and worsen acne lesions [26]. Concurrently, stress-induced 
activation of HPA pathways involves proopiomelanocortin (POMC), a precursor protein 
mainly expressed in the pituitary and hypothalamus, and to a lesser extent in the skin. 
POMC is processed into biologically active peptides that participate in the regulation of 
sebaceous gland function and cutaneous immune responses [27]. Psychological stress may 
also alter tryptophan metabolism [28]. Cortisol and pro-inflammatory cytokines stimu-
late tryptophan 2,3-dioxygenase and indoleamine 2,3-dioxygenase, shifting tryptophan 
from serotonin synthesis toward the kynurenine pathway [29]. This increases the kynure-
nine/tryptophan ratio and generates metabolites linked to neuroinflammation, oxidative 
stress, and depressive symptoms [30]. Given the link between acne, anxiety, and depression, 
this pathway may represent a biochemical connection between psychological stress and 
acne exacerbation, although further research is needed to clarify its role.

Psychological stress is also associated with increased activity of neuropeptides in-
volved in neurogenic inflammation. Substance P, a stress-related neuropeptide, is elevated 
in acne and is associated with inflammatory signaling and changes in sebaceous glands, 
potentially contributing to disease exacerbation [31,32]. In parallel, reduced serum levels 
of brain-derived neurotrophic factor (BDNF) are observed in acne patients and are associ-
ated with chronic stress, anxiety, and depressive symptoms, suggesting that BDNF may 
reflect sustained neurobiological stress responses in this population [33]. Higher levels 
of neurotensin, another stress-related neuropeptide, have been reported in acne, further 
supporting the connection between stress-related neuropeptide signaling and cutaneous 
inflammation [34].

Stress-induced skin responses also involve secretion of pro-inflammatory cytokines, 
particularly interleukin-1 (IL-1), IL-6, and IFN-γ [26,35]. Among these, IL-1α appears 
to play an important role in acne pathogenesis by keratinocyte activation, immune-cell 
recruitment, and cytokine signaling, thereby contributing to follicular inflammation and 
lesion development [36]. IL-1 may also increase keratinocyte 11β-hydroxysteroid dehy-
drogenase type 1, raising local cortisol levels in the skin [26]. This may contribute to 
comedogenesis [37,38].

Collectively, these biochemical changes influence inflammatory mediator release, se-
baceous gland activity, and cutaneous nerve signaling within the pilosebaceous unit [39]. 
Stress-related neuroendocrine mediators act on multiple cellular targets—including sebo-
cytes, keratinocytes, immune cells, and cutaneous nerves—supporting the concept that 
psychological stress amplifies cutaneous inflammation through coordinated neuroimmune–
sebaceous interactions rather than isolated molecular events [40].

Beyond neuroendocrine and inflammatory pathways, psychological stress may influ-
ence acne by altering host–microbiome interactions [41]. Research indicates that individuals 
experiencing both acne and negative emotions have a unique skin microbiome profile, which 
may contribute to increased acne severity in this group [41]. Cutibacterium, Acinetobacter, 
and Roseomonas have been identified as key microbial taxa that may play a role in the 
pathogenesis of acne linked to emotional stress [41].

Studies indicate that stress-related catecholamines, such as epinephrine and nore-
pinephrine, can alter C. acnes behavior without increasing its growth. Catecholamine 
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exposure enhances biofilm formation in acne-associated strains and affects sebocyte func-
tion, indicating that C. acnes may serve as a biological interface between psychological 
stress and acne exacerbation [42]. Additionally, psychological stress alters host–microbiome 
interactions and triggers rapid biochemical responses in adult skin, reinforcing the concept 
of skin as an active, stress-responsive organ [43,44]. The principal stress-related mediators 
discussed above are summarized in Table 1, which distinguishes the type of supporting 
evidence (human, animal, in vitro, or mechanistic) and its certainty. Several of these—
particularly the kynurenine pathway, BDNF, neurotensin, and microbiome findings—
remain preliminary and should not yet be regarded as established acne mechanisms, nor 
do these biomarker associations currently have direct clinical utility.

Table 1. Proposed biological factors linking psychological stress and acne vulgaris. Several cited 
sources are not acne-specific: references [25–27,35,43] are general psychodermatology, skin-stress or 
skin-microbiome reviews, and references [28,30] derive from psychiatric and general tryptophan-
metabolism research rather than acne studies. The acne relevance of these mediators is therefore 
inferential and should be interpreted as preliminary.

Mediator/Pathway Change Reported in Acne or Under Stress Proposed Role

HPA axis/cortisol [25,26]
Increased cortisol with stress; local 
cutaneous cortisol via 11β-HSD1

Systemic and local stress 
signaling affecting sebaceous 
and immune activity

Sympathetic catecholamines 
(adrenaline, noradrenaline) [26,42]

Elevated with stress
Pro-inflammatory; enhance 
C. acnes biofilm formation

POMC-derived peptides [27] Stress-induced processing in pituitary/skin
Regulation of sebaceous 
function and 
cutaneous immunity

Substance P [31,32] Elevated in acne
Neurogenic inflammation; 
sebaceous changes

Tryptophan–kynurenine 
pathway [28,30]

Shift from serotonin toward kynurenine 
under stress

Links neuroinflammation and 
depressive symptoms to acne

BDNF [33] Reduced serum levels in acne
Marker of sustained 
neurobiological stress response

Neurotensin [34] Higher levels reported in acne
Stress-related neuropeptide 
signaling in inflammation

Pro-inflammatory cytokines (IL-1α, 
IL-6, IFN-γ) [35,36]

Elevated
Follicular inflammation, 
comedogenesis (IL-1α)

Skin microbiome (Cutibacterium/ 
C. acnes, Acinetobacter, 
Roseomonas) [41–43]

Altered taxa in acne with negative emotions; 
catecholamine-driven biofilm

Candidate stress–skin interface

3.3. Coping Strategies in Acne Vulgaris
Coping strategies are the cognitive and behavioral efforts individuals use to manage 

psychological stress and its emotional effects. As patients adjust to a chronic skin con-
dition, they may gradually develop more effective coping mechanisms, which may also 
suggest greater psychological vulnerability in younger individuals [45]. Acne patients 
often experience psychosocial stressors such as facial visibility, perceived stigma, and fear 
of negative social evaluation. These factors can lead to maladaptive coping responses, in-
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cluding avoidance, emotional suppression, and social withdrawal [32,46]. Evidence shows 
a significantly higher prevalence of avoidance-oriented coping among individuals with 
acne [32,47]. Maladaptive coping may also encompass addictive behaviors, which have 
recently been reported at notable rates in patients with other chronic skin diseases, where a 
higher Dermatology Life Quality Index score was associated with several addictions [48]. 
Comparable data for acne vulgaris are currently lacking, and whether similar associations 
apply to this population remains to be established. In contrast, adaptive coping strategies 
such as problem-focused coping, active stress management, cognitive reappraisal, and 
seeking social support are linked to better emotional adjustment and greater psychological 
resilience [49]. Given the psychological burden of acne, assessing coping strategies and 
emotional functioning is clinically relevant. Providing psychological support and referrals 
as part of dermatological care, especially when significant distress is present, can help tailor 
stress-management approaches to individual needs and lifestyles [19,45,49].

Overall, these findings show that coping with stress is a key aspect of psychological 
well-being in acne vulgaris and support integrating stress-coping assessment and targeted 
psychological support into holistic acne management.

3.4. Clinical Tips and Tools
Addressing psychological stress in patients with acne vulgaris is clinically important, 

as stress not only contributes to disease exacerbation but also affects quality of life, treatment 
adherence, and long-term outcomes [50,51]. Coping responses influence how individuals 
adapt to stress; therefore, assessment of coping strategies may provide additional clinical 
insight. Early identification of patients experiencing significant psychological burden allows 
for timely supportive interventions, which have been shown to improve both psychological 
well-being and, in selected cases, acne severity [52,53].

In routine practice, stress and coping can be assessed using brief, commonly used 
self-report instruments. These tools allow clinicians to obtain a multidimensional overview 
of patients’ psychosocial functioning.

Direct stress assessment

• Perceived Stress Scale (PSS)—an instrument for assessing the degree to which situa-
tions in one’s life are perceived as stressful [54].

• Depression Anxiety Stress Scale–21 (DASS-21)—includes a dedicated stress subscale 
and allows simultaneous assessment of depression, anxiety, and stress symptoms [55].

Coping assessment

• Coping Inventory for Stressful Situations (CISS)—evaluates three major coping styles: 
task-oriented, emotion-oriented, and avoidance-oriented coping [56].

• Brief COPE (mini-COPE)—a brief multidimensional instrument assessing coping 
strategies such as active coping, acceptance, and avoidance [57]. It should be noted 
that most coping instruments (for example, the Brief COPE and CISS) were validated 
in general or mixed populations rather than specifically in acne, so their acne-specific 
performance is not established and results represent indirect evidence. Screening 
for coping has limited value unless it is linked to a response. When avoidance, so-
cial withdrawal, or appearance-related safety behaviors are identified, practical steps 
include brief validation and psychoeducation, encouragement of problem-focused 
strategies and social support, optimization of effective acne treatment to reduce the 
stressor itself, and referral for psychological support when distress is significant or 
when safety/checking behaviors suggest possible body dysmorphic disorder.
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4. Adherence
Adherence and compliance are terms used to describe a patient’s behavior in relation 

to healthcare professionals’ recommendations [58]. Traditionally, the concept was centered 
on compliance, which reflects an asymmetrical relationship in which the physician provides 
instructions regarding diagnosis and treatment and the patient is expected to follow them 
as instructed [59]. In this model, the physician assumes a sole, authoritative role based 
on the belief that the healthcare professional knows best, both about the disease and its 
management [59,60]. In contrast, adherence represents a more collaborative and patient-
centered approach. It describes a relationship in which the patient has greater autonomy in 
following medical recommendations [61]. The patient is actively involved in the decision-
making process and retains the right to accept or refuse proposed tests or treatments [59]. 
In this model, the doctor–patient relationship is grounded in open communication, mutual 
respect, and shared responsibility. Better adherence is generally associated with improved 
acne outcomes, although the magnitude of benefit varies across regimens and studies [62].

Some reports describe very low adherence and others substantially higher levels [63,64]; 
these estimates are study-specific and are not directly comparable because populations, 
definitions, and measurement methods differ. More broadly, medication non-adherence has 
been associated with hospital admission and poorer control of chronic conditions [60,65], 
but estimates from general healthcare populations should not be assumed to apply directly 
to acne.

Associations between sociodemographic characteristics and adherence have been re-
ported in dermatological populations, but findings are inconsistent and are not always acne-
specific [58]. In one study regarding patients with psoriasis, women, employed participants, 
and married participants had higher reported adherence than their comparison groups [66]. 
Age-related findings are mixed: two reports described low adherence among children and 
adolescents with acne [67,68], another reported better adherence in younger patients [69], 
and reduced adherence in older adults may reflect cognitive impairment, polypharmacy, or 
sensory limitations [70]. Other studies found no significant age association [66,71]. Lifestyle 
associations have also been reported [58,66]; in one study, non-smokers and participants 
not reporting alcohol use had higher adherence than comparison groups [66]. Some of the 
studies cited concern various chronic dermatological conditions; however, the available 
data specifically addressing acne remain relatively limited. Therefore, further research is 
warranted to better explore this issue. Several of these sociodemographic findings derive 
from broader skin-disease or mixed dermatological populations rather than acne specifically 
and should be regarded as indirect evidence when applied to acne.

4.1. Determinants of Treatment Adherence
Adherence may be influenced by the prescribed treatment and its formulation [59]. 

Some studies suggest that adherence may differ between topical and oral therapies, although 
findings depend on the population and measurement method [66,71,72]. In an adolescent 
acne sample, adherence categories differed between oral and topical treatments, but the 
study-specific estimates should not be generalized beyond that setting [73]. Evidence 
from atopic dermatitis also suggests that formulation acceptability and ease of use may 
influence adherence; this is indirect evidence for acne [74]. A study comparing benzoyl 
peroxide formats found differences in reported convenience and comfort, suggesting that 
product acceptability may affect consistent use; however, the findings were specific to the 
formulations studied [75]. Treatment-related factors that may influence adherence include 
concerns and expectations, perceived need for treatment, dosing frequency, treatment du-
ration, tolerability, time demands, previous experience, schedule, and cost [58,71]. Side 
effects, concerns about potent medications, and low perceived seriousness of acne have 
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been reported as reasons for non-adherence [59]. Adherence may also differ between acute 
and chronic conditions, but estimates from broader dermatological populations should be 
applied cautiously to acne [59]. More complex regimens, more frequent dosing, longer 
treatment duration, and adverse events have been associated with lower adherence in some 
studies, although the magnitude and consistency of these associations vary [66]. Disease 
characteristics, including visibility and symptoms such as itching, may also influence ad-
herence [59]. Financial barriers, including treatment cost and lack of insurance coverage, 
have also been reported as reasons for unfilled prescriptions [76]. Overall, reported ad-
herence varies widely because studies use different definitions, formulations, treatment 
durations, populations, and measurement methods. The atopic dermatitis formulation data 
are indirect evidence and were not obtained in acne populations.

Mental health conditions are common in dermatological populations and may ad-
versely affect treatment adherence [58,77,78]. Reduced adherence has been reported in 
individuals with symptoms of attention-deficit/hyperactivity disorder (ADHD) [72,79]. 
Symptoms such as forgetfulness and impulsivity may contribute to poorer adherence, while 
coexisting anxiety or depression may further complicate treatment routines [79]. Emotional-
regulation difficulties among young people with acne may be associated with lower confi-
dence in treatment and poorer adherence [73]. Depressive symptoms may also be associated 
with lower treatment satisfaction and less consistent adherence [80]. Adherence is an im-
portant contributor to treatment effectiveness. Further research is needed to clarify the 
factors that influence adherence and to identify effective, acne-specific support strategies.

4.2. Adherence Assessment
Below are several scales that may be helpful in a dermatology clinic when assessing 

the degree of adherence with medical recommendations. These are self-report instruments 
and therefore tend to overestimate adherence and are subject to recall and social-desirability 
bias; where feasible, they are best interpreted alongside objective measures (for example, 
pharmacy refill data or electronic monitoring).

• Morisky medication adherence scale-8 (MMAS-8)—a scale for assessing compliance 
with medical recommendations [73].

• Élaboration d’un outil d’évaluation de l’observance des traitements médicamenteux 
(ECOB)—a scale for assessing compliance with medical recommendations [63].

• Isotretinoin Hesitancy Scale (IHS)—a scale to assess beliefs and concerns related to 
the use of isotretinoin, potentially affecting adherence [81].

4.3. Clinical Strategies to Support Adherence
Patient education may support adherence [64,65,82] and can be delivered through 

short educational videos, accessible online materials, and informational leaflets [83]. Psy-
chological support may also be considered to address emotional and behavioral barriers 
to treatment [65,73]. A collaborative patient–physician relationship may further support 
adherence [82], particularly when patients are empowered [59] and family members are 
involved when appropriate [59,84]. Written appointment schedules and clear medication 
instructions may also support adherence [59,85]. Reminder tools, such as mobile appli-
cations [84] and text or telephone reminders for medication use and follow-up, may be 
helpful [64,86]. Other potentially useful strategies include using combination medications 
and aligning dosing schedules with the patient’s routine [87], as well as simplifying regi-
mens, considering once-daily treatment when appropriate, and developing individualized 
care plans [65,88]. One study suggested that adding an SPF 30 moisturizer and cleanser to 
benzoyl peroxide therapy may improve tolerability and satisfaction, but its effect on adher-
ence should be interpreted cautiously [89]. Limited studies have explored desloratadine 
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as an adjunct to isotretinoin, but the evidence is insufficient to support a general recom-
mendation for improving adherence [90,91]. Discussing treatment costs and developing 
an alternative plan when a prescription cannot be filled may help reduce financial barriers. 
These strategies can be organized by barrier type: for practical barriers (forgetting, complex 
regimens), simplify the regimen and use reminders; for motivational barriers (low outcome 
expectancy), set realistic timelines and review progress; for emotional barriers (anxiety, low 
mood, frustration with slow response), address affect and consider psychological support; 
and for belief-related barriers (treatment concerns, isotretinoin hesitancy), provide balanced 
information and shared decision-making.

5. Quality of Life
Acne vulgaris is consistently reported in the literature as a dermatological condition 

with a substantial negative impact on quality of life, similarly to chronic conditions like 
epilepsy, asthma, diabetes, and some rheumatic diseases [92,93]. In acne vulgaris, quality 
of life is significantly impaired, reflecting the substantial psychosocial burden associated 
with the disease [94].

Studies demonstrate that acne affects multiple domains of daily functioning, including 
emotional well-being, social interactions, self-esteem, and interpersonal relationships [95–97]. 
Importantly, the burden on quality of life is not limited to active inflammatory lesions; 
acne scarring has been shown to exert a long-lasting psychosocial impact, contributing to 
persistent dissatisfaction with appearance, social avoidance, and emotional distress even 
after clinical resolution of acne [98].

Across diverse populations and age groups, impaired quality of life in acne patients 
has been associated with increased levels of anxiety, depressive symptoms, stress, and 
reduced self-confidence, with adolescents and young adults being particularly vulnerable 
due to heightened social sensitivity and body image concerns [99,100]. Several studies 
further indicate that perceived quality-of-life impairment does not always correlate with 
clinician-rated acne severity, underscoring the subjective and individualized nature of 
disease burden [101,102].

The consequences of impaired quality of life in acne extend beyond emotional dis-
tress. Reduced quality of life has been linked to social withdrawal, impaired academic 
or occupational performance, and reduced treatment adherence, potentially influencing 
long-term disease outcomes [103–105]. Recent studies continue to confirm that acne-related 
quality-of-life impairment remains highly prevalent despite advances in therapeutic options, 
highlighting an unmet need in comprehensive acne care [106–108].

Routine assessment of quality of life is increasingly recognized as an essential element 
of acne management, helping clinicians identify patients who may benefit from intensified 
dermatological or psychological interventions [109,110]. Failure to evaluate QoL may lead 
to underrecognition of patient burden and less patient-centered care. Appropriate treatment 
is therefore crucial, as untreated acne has been associated with long-term psychosocial 
consequences, including lower mental HRQoL and more frequent depressive symptoms in 
adulthood [111].

Clinical Tools for Quality-of-Life Assessment in Acne
Incorporating quality-of-life assessment into routine acne care supports a holistic 

approach that addresses both physical manifestations and psychosocial consequences of 
the disease, ultimately improving patient satisfaction, adherence, and overall outcomes. 
Several instruments are recommended for use in clinical practice and research:

Quality-of-life assessment

https://doi.org/10.3390/jcm15166347

https://doi.org/10.3390/jcm15166347


J. Clin. Med. 2026, 15, 6347 10 of 22

• Dermatology Life Quality Index (DLQI)—the most widely used dermatology-specific 
instrument for assessing quality of life, including in patients with acne [112].

• Cardiff Acne Disability Index (CADI)—a brief acne-specific questionnaire focused on 
the emotional and social impact of acne [113].

• Acne-Specific Quality of Life Questionnaire (Acne-QoL)—assesses domains such as 
self-perception, social role, emotional role, and acne symptoms [114].

• Skindex—a comprehensive dermatology-specific quality-of-life instrument applicable 
to patients with acne and acne scarring [115].

• Quality of Life Relevance-Acne (QOLRA)—an acne-specific quality-of-life question-
naire developed to assess the psychosocial burden of acne [116].

• WHOQOL—a World Health Organization instrument for assessing general quality of 
life across multiple domains [117].

6. Self-Esteem
Acne vulgaris is associated with reduced self-esteem, highlighting the psychological 

burden of this visible and often stigmatizing condition [118]. Studies show that patients 
with acne, especially adolescents and young adults, have significantly lower self-esteem 
than healthy controls [119]. The psychosocial impact also tends to increase with acne 
severity [120].

A large population-based study of 3775 late adolescents from Norway, Germany, and 
the United States found that many individuals with acne reported negative self-evaluation. 
Feelings of worthlessness were reported by about 25% of females and 13% of males [120].

Adolescents with acne have lower self-esteem than controls, with the effect especially 
pronounced among females. Studies indicate that female sex, facial involvement, longer 
disease duration, and consequences such as post-inflammatory hyperpigmentation or 
scarring are linked to greater reductions in self-esteem [118,121,122].

Since self-esteem and personal identity develop during adolescence and young adult-
hood, a visible and potentially disfiguring skin disease can contribute to interpersonal 
difficulties and challenges in social, vocational, and sexual functioning, ultimately affecting 
psychosocial maturation [118,123].

Among adolescents, low self-esteem in those with acne is closely linked to symptoms of 
anxiety and depression, highlighting self-esteem as a key psychological mediator between 
acne and broader emotional distress [124]. Individuals with higher self-esteem generally 
experience better mental health, greater resilience, and improved quality of life compared 
to those with lower self-esteem [106].

These findings underscore reduced self-esteem as a key psychosocial burden of acne 
vulgaris. Because self-esteem is closely linked to emotional health, social interactions, and 
quality of life, it should be considered an essential component of holistic acne evaluation. 
Patients who perceive their treatment as beneficial typically report higher self-esteem, better 
quality of life, and lower anxiety than those who do not feel they have improved [118]. 
The association between acne severity and self-esteem is inconsistent across studies, with 
some finding little relationship between clinician-rated severity and self-esteem; findings 
should therefore be presented as variable rather than uniform. Sex-related differences 
(typically lower self-esteem in females) may reflect sociocultural and appearance-related 
pressures rather than an intrinsic biological difference. Self-esteem should not be treated as 
interchangeable with body image, depressive symptoms, or quality of life, even though these 
constructs overlap. Self-esteem may partly mediate the relationship between acne, perceived 
stigma, and depression, although this remains to be confirmed in longitudinal work.
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Clinical Tools Applicable in the Dermatology Clinic
In routine clinical practice, self-esteem in patients with acne vulgaris can be assessed us-

ing brief self-report instruments: Rosenberg Self-Esteem Scale scores should be interpreted 
as dimensional indicators of self-esteem, not as diagnostic thresholds.

Self-esteem assessment

• Rosenberg Self-Esteem Scale (RSES)—the most widely used instrument for assess-
ing global self-esteem in adolescent and adult populations, including patients with 
acne [125].

• Coopersmith Self-Esteem Inventory (CSEI)—used mainly in adolescent populations 
to assess multidimensional self-esteem and self-concept [126].

7. Sleep Disturbances
Acne and sleep disturbances show a bidirectional relationship. Observational stud-

ies report associations between acne and poorer sleep quality, insomnia symptoms, anx-
iety, and depression; some also report correlations between acne severity and sleep 
impairment [127,128]. Because most studies are cross-sectional, these findings cannot deter-
mine whether acne contributes to sleep disturbance, sleep disturbance contributes to acne, 
or both reflect shared factors. Potential confounders include age, evening screen exposure, 
shift work, substance use, psychiatric symptoms, pruritus or pain, and medication effects.

Conversely, inadequate sleep is associated with higher acne prevalence or severity, 
possibly due to stress, hormonal changes, and inflammation, though causality remains 
unconfirmed [128,129]. Longer sleep duration has also been associated with lower acne 
risk in observational data [127].

Circadian factors may also play a role. Sleep–wake rhythms influence endocrine and 
immune regulation. Preliminary genetic studies suggested possible links between CLOCK 
gene variants and acne susceptibility [130]. Though evidence remains early, circadian 
rhythm gene polymorphisms may be associated with acne susceptibility, particularly in the 
context of night shift work [130].

The relationship between isotretinoin and sleep remains uncertain. Limited studies 
suggest sleep quality may change during treatment in some patients, but findings are 
inconsistent [131–133].

A recent study reported that depressive and anxiety symptoms partially mediated 
associations between sedentary behavior, later sleep timing, and acne [134]. This find-
ing suggests that sleep health may be relevant to acne care, but it does not establish a 
causal pathway.

Self-Report Instruments for Sleep Assessment
• Pittsburgh Sleep Quality Index (PSQI)—the most widely used instrument for assessing 

subjective sleep quality and sleep disturbances over the previous month [135]. The 
PSQI is a screening and symptom-quantification instrument, not a diagnostic tool for 
sleep disorders.

• Epworth Sleepiness Scale (ESS)—measures daytime sleepiness [136].
• Morningness–Eveningness Questionnaire (MEQ)—to determine circadian preference 

(chronotype), classifying individuals according to morning or evening tendencies in 
sleep–wake patterns [137]. Referral to a sleep specialist should be considered when a 
patient reports persistent insomnia despite sleep–hygiene measures, loud habitual snor-
ing or witnessed apneas, excessive daytime sleepiness that impairs functioning or safety, 
or when a primary sleep disorder is otherwise suspected. Sleep complaints emerging 
with, or worsening during, systemic acne treatment also warrant closer evaluation.
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8. Psychological Disorders
People living with acne frequently experience shame, embarrassment, self-stigma, 

reduced self-confidence, and avoidance of public exposure. This highlights the profound 
psychosocial impact of a visible skin disease [138]. These emotional responses are not 
limited to active lesions but may also persist in individuals with acne scars [139]. Evidence 
suggests that women with acne may feel more stigmatized and report higher anxiety than 
men [140]. Social perception studies demonstrate that individuals with acne are often 
viewed as less attractive and as having more negative social traits. In contrast, clear skin 
is linked to favorable impressions and social acceptance [141]. The instruments described 
in this section are screening and case-finding tools, not diagnostic tests. A positive or 
elevated score indicates the need for further clinical evaluation; it does not establish a 
psychiatric diagnosis, which requires assessment by an appropriately qualified professional. 
Dermatologists using these tools should interpret them as prompts for discussion and, 
where indicated, referral—not as a substitute for diagnostic assessment.

8.1. Depression, Anxiety, and Broader Mental Health Outcomes
A substantial body of research indicates that individuals with acne are more vul-

nerable to anxiety and depressive symptoms and may face a higher risk of suicidal 
ideation [109,142]. Acne is also associated with lower self-esteem and reduced psychologi-
cal well-being [109,143]. Studies involving clinical and control populations have reported 
significantly higher anxiety levels among acne patients, particularly among women [144]. 
Mental health burden may also be influenced by symptoms accompanying acne, such as pru-
ritus, which has been shown to correlate positively with anxiety and depression scores [145]. 
Moreover, disease severity and the need for systemic treatment have been linked to greater 
loneliness, discrimination, stress, and poorer mental health outcomes [146,147]. The rela-
tionship between isotretinoin and mood merits particular caution: although case reports 
and some studies have raised concern about depression and suicidal ideation, large phar-
macoepidemiological studies and meta-analyses have not established a consistent causal 
link, and successful acne clearance may itself improve mood. Because acne severity is 
itself associated with depression and suicidality, isotretinoin-treated patients should be 
monitored for mood symptoms as a prudent clinical practice, without implying that the 
drug causes them.

8.2. Anhedonia, Alexithymia, and Sexual Well-Being
Beyond anxiety and depression, patients with acne may experience anhedonia and alex-

ithymia. Anhedonia has been reported in a subset of patients, with some studies suggesting 
a higher prevalence among men and greater impairment in intimate social interactions [148]. 
Acne may also affect sexual functioning; in one study, more than half of female participants 
reported that acne negatively influenced sexual desire [149]. Additionally, alexithymia has 
been identified in a proportion of individuals with acne, suggesting difficulties in emotional 
processing [150].

8.3. Body Image, Eating Disorders, and Body Dysmorphic Disorder
Acne can significantly alter body perception and has been associated with disordered 

eating behaviors and body dysmorphic disorder (BDD) [147,151]. Patients with acne may 
exhibit greater dietary restriction and heightened concerns about weight and appearance 
than controls [147]. Studies using the Body Dysmorphic Disorder Questionnaire have 
reported BDD symptoms in a notable proportion of acne patients, particularly women, 
often accompanied by compulsive behaviors such as mirror checking and camouflage strate-
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gies [151]. BDD may further contribute to panic attacks, social anxiety, and maladaptive 
coping strategies [152].

8.4. Clinical Assessment and Practical Considerations
Given the wide range of psychological consequences associated with acne, several 

standardized tools may be useful in dermatology practice. These include FSFI (Female 
Sexual Function Index) for sexual dysfunction [149], EDE-Q (Eating Disorder Examination 
Questionnaire) for eating disorders [147], SHAPS (Snaith–Hamilton Pleasure Scale) and 
ACIPS (Anticipatory and Consummatory Interpersonal Pleasure Scale) for anhedonia [148], 
BDDQ (Body Dysmorphic Disorder Questionnaire) for body dysmorphic symptoms [152], 
Reynolds Adolescent Depression Scale (RADS) and Beck Adolescent Anxiety Scale (BAAS) 
for depressive and anxiety symptoms, respectively [109].

Studies emphasize that patients with acne and acne scars often report frustration, 
helplessness, and emotional distress. Building a trusting therapeutic relationship and ad-
dressing both dermatological and psychological needs are essential elements of effective 
care [143]. Importantly, the instruments needed (Table 2) are screening and symptom-
monitoring tools. A positive or elevated score indicates that further evaluation is warranted; 
it does not establish a psychiatric diagnosis. Diagnosis of depression, anxiety, body dysmor-
phic disorder, an eating disorder, a sleep disorder, or any other mental disorder requires 
clinical assessment by an appropriately trained professional. Questionnaire scores should 
never be used in isolation to diagnose, and cut-offs are dimensional indicators rather than 
diagnostic thresholds. 

Table 2. Brief screening and assessment instruments relevant to psychodermatological care in acne. 
Item counts, administration times, and cut-offs are approximate and depend on the version and 
validated translation used; users must confirm current licensing terms before clinical or research use. 
None of these instruments provides a psychiatric diagnosis.

Instrument (Abbrev.) Construct/Domain Approx. Time Age Range Suggested Clinical Use

Perceived Stress Scale 
(PSS-10/-14/-4) [53]

Perceived stress 2–5 min Adolescent–adult
Gauge stress burden when 

stress-related 
flares suspected

DASS-21 [54]
Depression, anxiety, 
stress (subscales)

3–5 min Adolescent–adult
Broad initial screen across 

three domains

Brief COPE 
(mini-COPE) [56]

Coping styles 5–10 min Adolescent–adult
Identify maladaptive coping 

(avoidance, denial)

Dermatology Life Quality 
Index (DLQI) [111]

Dermatology-specific 
QoL

1–2 min
≥16 y (CDLQI 
for children)

General dermatology QoL; 
not acne-specific

Cardiff Acne Disability 
Index (CADI) [112]

Acne-specific 
disability

1–2 min Adolescent–young adult
Preferred brief 

acne-specific measure

Acne-QoL [113]
Acne-specific QoL 

(4 domains)
3–5 min Adolescent–adult

Acne-specific QoL when 
more detail needed

Skindex (-29/-16) [114]
Dermatology-specific 

QoL
3–5 min Adult

Detailed dermatology QoL 
incl. scarring

Rosenberg Self-Esteem 
Scale (RSES) [124]

Global self-esteem 2–3 min Adolescent–adult
Flag low self-esteem for 

support/monitoring
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Table 2. Cont.

Instrument (Abbrev.) Construct/Domain Approx. Time Age Range Suggested Clinical Use

Pittsburgh Sleep Quality 
Index (PSQI) [134]

Subjective sleep 
quality (past month)

5–10 min Adolescent–adult
Screen sleep quality; refer if 

disorder suspected

Body Dysmorphic 
Disorder Questionnaire 

(BDDQ) [151]

BDD symptoms 
(screen)

2–3 min Adolescent–adult
Screen when concern is 

disproportionate to findings

EDE-Q [146]
Eating-disorder 

symptoms
10–15 min Adolescent–adult

Screen disordered eating 
when suspected

Note: instrument specifications and cut-offs derive largely from general validation sources rather than 
acne populations. References [53,54,56,124,134] (PSS, DASS-21, Brief COPE, RSES, PSQI) were vali-
dated in general or mixed clinical samples, and references [111,114] (DLQI, Skindex) are dermatology-
wide rather than acne-specific; only the CADI, Acne-QoL, BDDQ and EDE-Q entries are cited to 
acne-focused studies.

8.5. A Stepped Screening-And-Referral Pathway
The following pragmatic, stepped pathway integrates the elements above. It is in-

tended to support, not replace, clinical judgment, and at no step does a questionnaire score 
substitute for clinical assessment:
1. Assess dermatological severity and its distribution, including scarring, as part of 

routine acne care.
2. Ask briefly about psychosocial impact and administer one short acne-specific quality-

of-life measure (for example, CADI or Acne-QoL) to gauge burden.
3. When distress, disproportionate appearance concern, low mood, marked anxiety, 

disordered eating, or poor sleep is evident, add the relevant brief screen, recognizing 
that these screens are intended to monitor symptoms rather than diagnose conditions.

4. Interpret positive screens clinically: confirm findings through discussion, consider 
confounders, and decide on management rather than acting on a score alone.

5. Escalate according to urgency: immediate assessment or emergency referral for suicidal 
intent, plan, or recent self-harm; urgent psychiatric referral for severe depression or 
anxiety, suspected BDD, or a suspected eating disorder; and routine referral or shared 
care for persistent distress, low self-esteem, or sleep disorder not responding to first-line 
measures.

9. Discussion
9.1. Principal Findings

This review consolidates evidence that acne vulgaris is consistently associated with 
psychological burden across several domains—stress, coping, adherence, quality of life, 
self-esteem, sleep, and psychiatric symptoms—and that this burden is often only partially 
aligned with clinician-rated severity. The strongest and most consistent associations concern 
impaired quality of life and elevated depressive and anxiety symptoms; other domains, 
particularly candidate biomarkers, microbiome changes, anhedonia, alexithymia, and sleep, 
rest on more limited or preliminary evidence.

9.2. Interpretation and Strength of Evidence
The relationship between acne and mental health is best interpreted as bidirectional 

and multifactorial, but the underlying evidence is dominated by cross-sectional designs, 
heterogeneous populations, and varied measures, so causal direction generally cannot 
be established. Associations for quality of life and for depressive and anxiety symptoms 
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are relatively robust and replicated; proposed biological mechanisms are based on largely 
mechanistic, animal, or small-sample human studies and currently lack clinical utility as 
biomarkers. A recurring methodological issue is the conflation of symptom scores with 
diagnosed disorders: most dermatological studies measure the former, which supports 
screening but not diagnosis.

9.3. Clinical Implications
For practice, the implication is that dermatologists can feasibly identify psychosocial 

burden using brief instruments (Table 2) and act on it through education, shared decision-
making, adherence support, and timely referral, without themselves conducting formal 
psychiatric assessment. Because reported adherence varies widely and is shaped by modi-
fiable barriers, matching support to the specific barrier is likely to be more effective than 
generic advice. Screening should be coupled in advance with a clear referral pathway, 
especially for suicidality, severe mood or anxiety symptoms, suspected BDD, and suspected 
eating disorders. A recurring interpretive point across these domains is that improvement 
in psychological symptoms (for example, distress, anxiety, or quality of life) should be 
distinguished from improvement in acne severity: an intervention may benefit one without 
necessarily changing the other, and the two outcomes should be reported and evaluated 
separately rather than conflated.

9.4. Limitations
This is a narrative rather than a systematic review: study selection was not governed 

by a pre-registered protocol, no formal risk-of-bias appraisal or meta-analysis was per-
formed, and the restriction to English-language sources introduces potential selection and 
language bias. Some conclusions rely on indirect evidence extrapolated from psoriasis, 
atopic dermatitis, or mixed dermatological and psychiatric populations, which may not 
generalize to acne. Publication bias and heterogeneity in instruments and cut-offs further 
limit comparability across studies.

9.5. Research Priorities
Priorities for future work include prospective and longitudinal studies to clarify the 

direction of the acne–distress relationship; interventional trials testing whether systematic 
psychological screening and support improve adherence, quality of life, and dermatological 
outcomes; validation of brief instruments and cut-offs specifically in acne populations 
across ages and cultures; adequately powered studies of candidate biomarkers and the skin 
microbiome; and rigorous, confounder-adjusted evaluation of isotretinoin in relation to 
mood and sleep.

10. Conclusions
Acne vulgaris is a chronic inflammatory skin disease associated with a significant psy-

chological burden beyond visible symptoms. Stress, maladaptive coping, impaired quality 
of life, low self-esteem, psychiatric comorbidities, and poor treatment adherence can all 
affect disease perception, exacerbation, and long-term outcomes. Psychological assessment 
is clinically important for identifying patients at risk of distress and psychosocial challenges 
that may hinder treatment outcomes [50,51]. Evidence suggests that psychological interven-
tions, such as cognitive–behavioral therapy and structured stress-management programs, 
may reduce stress and negative affect; their effect on acne severity itself is less certain and 
should be distinguished from their effect on psychological symptoms [50,53]. Therefore, 
optimal acne care should integrate standard dermatological treatment with a psychosomatic 
approach, including stress management, relaxation, education, and therapy for psychiatric 
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comorbidities [52,97,153]. Incorporating psychological assessment and targeted supportive 
strategies into routine practice may contribute to improvements in quality of life, adherence 
to therapy, and patient-centered care. Finally, it should be emphasized that the instruments 
discussed here are screening and monitoring tools that support case identification; they do 
not establish a psychiatric diagnosis, which remains a clinical determination.

Supplementary Materials: The following supporting information can be downloaded at https://www.
mdpi.com/article/10.3390/jcm15166347/s1: Supplementary Material File S1: Full electronic search.

Author Contributions: Conceptualization J.W., R.Ż. and E.M.; methodology J.W., P.P., N.W., A.P. and 
K.K.; investigation J.W., P.P., N.W., A.P. and K.K.; writing—original draft preparation J.W., P.P., N.W., 
A.P. and K.K.; writing—review and editing, J.W., P.P., N.W., A.P., K.K., R.Ż., E.M. and A.G.; supervision, 
R.Ż., E.M. and A.G. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is 
not applicable to this article.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Layton, A.; Thiboutot, D.; Tan, J. Reviewing the global burden of acne: How could we improve care to reduce the burden? Br. J. 

Dermatol. 2020, 184, 219–225. [CrossRef] [PubMed]
2. Dreno, B.; Bagatin, E.; Blume-Peytavi, U.; Rocha, M.; Gollnick, H. Female type of adult acne: Physiological and psychological 

considerations and management. JDDG J. Dtsch. Dermatol. Ges. 2018, 16, 1185–1194. [CrossRef] [PubMed]
3. Branisteanu, D.E.; Toader, M.P.; Porumb, E.A.; Serban, I.L.; Pinzariu, A.C.; Branisteanu, C.I.; Vicovan, A.; Dimitriu, A.; Fartusnic, 

I.-A.; Boda, D.; et al. Adult female acne: Clinical and therapeutic particularities (Review). Exp. Ther. Med. 2021, 23, 151. 
[CrossRef] [PubMed]

4. Stamu-O’Brien, C.; Jafferany, M.; Carniciu, S.; Abdelmaksoud, A. Psychodermatology of acne: Psychological aspects and effects of 
acne vulgaris. J. Cosmet. Dermatol. 2020, 20, 1080–1083. [CrossRef] [PubMed]

5. Zhu, Z.; Zhong, X.; Luo, Z.; Liu, M.; Zhang, H.; Zheng, H.; Li, J. Global, regional and national burdens of acne vulgaris in 
adolescents and young adults aged 10–24 years from 1990 to 2021: A trend analysis. Br. J. Dermatol. 2024, 192, 228–237. [CrossRef] 
[PubMed]

6. Layton, A.M.; Bettoli, V.; Delore, V.; Puentes, E.; Tan, J.K.L. The Burden of Acne Vulgaris on Health-Related Quality of Life and 
Psychosocial Well-Being Domains: A Systematic Review. Am. J. Clin. Dermatol. 2025, 27, 17–47. [CrossRef] [PubMed]

7. Smith, H.; Layton, A.M.; Thiboutot, D.; Smith, A.; Whitehouse, H.; Ghumra, W.; Verma, M.; Tan, J.; Jones, G.; Gilliland, K.; et al. 
Identifying the Impacts of Acne and the Use of Questionnaires to Detect These Impacts: A Systematic Literature Review. Am. J. 
Clin. Dermatol. 2020, 22, 159–171. [CrossRef] [PubMed]

8. Almutawa, Y.M.; Bhattarai, E.; AlGhareeb, M.; Zhao, J. Evaluation of Psychiatric Comorbidities and Quality of Life as Well as 
Brain-Derived Neurotrophic Factor (BDNF) Concentrations among Patients Suffering from Acne Vulgaris: A Systematic Review 
and Meta-Analysis. Cureus 2023, 15, e33357. [CrossRef] [PubMed]

9. Samuels, D.V.; Rosenthal, R.; Lin, R.; Chaudhari, S.; Natsuaki, M.N. Acne vulgaris and risk of depression and anxiety: A 
meta-analytic review. J. Am. Acad. Dermatol. 2020, 83, 532–541. [CrossRef] [PubMed]

10. Zhou, C.; Vempati, A.; Tam, C.; Khong, J.; Vasilev, R.; Tam, K.; Hazany, S.; Hazany, S. Beyond the Surface: A Deeper Look at the 
Psychosocial Impacts of Acne Scarring. Clin. Cosmet. Investig. Dermatol. 2023, 16, 731–738. [CrossRef] [PubMed]

11. Salari, N.; Heidarian, P.; Hosseinian-Far, A.; Babajani, F.; Mohammadi, M. Global Prevalence of Anxiety, Depression, and Stress 
Among Patients with Skin Diseases: A Systematic Review and Meta-analysis. J. Prev. 2024, 45, 611–649. [CrossRef] [PubMed]

12. Chiu, A.; Chon, S.Y.; Kimball, A.B. The Response of Skin Disease to Stress. Arch. Dermatol. 2003, 139, 897–900. [CrossRef] 
[PubMed]

13. Bouraqqadi, O.; Soughi, M.; Maiouak, M.; Douhi, Z.; Elloudi, S.; BayBay, H.; Mernissi, F.Z. The impact of academic stress on acne: 
An observational cohort study among medical students in Morocco. JAAD Int. 2024, 18, 154–155. [CrossRef] [PubMed]

https://doi.org/10.3390/jcm15166347

https://www.mdpi.com/article/10.3390/jcm15166347/s1
https://www.mdpi.com/article/10.3390/jcm15166347/s1
https://doi.org/10.1111/bjd.19477
https://www.ncbi.nlm.nih.gov/pubmed/32770673
https://doi.org/10.1111/ddg.13664
https://www.ncbi.nlm.nih.gov/pubmed/30248242
https://doi.org/10.3892/etm.2021.11074
https://www.ncbi.nlm.nih.gov/pubmed/35069832
https://doi.org/10.1111/jocd.13765
https://www.ncbi.nlm.nih.gov/pubmed/33031607
https://doi.org/10.1093/bjd/ljae352
https://www.ncbi.nlm.nih.gov/pubmed/39271178
https://doi.org/10.1007/s40257-025-00983-3
https://www.ncbi.nlm.nih.gov/pubmed/41134527
https://doi.org/10.1007/s40257-020-00564-6
https://www.ncbi.nlm.nih.gov/pubmed/33175359
https://doi.org/10.7759/cureus.33357
https://www.ncbi.nlm.nih.gov/pubmed/36751189
https://doi.org/10.1016/j.jaad.2020.02.040
https://www.ncbi.nlm.nih.gov/pubmed/32088269
https://doi.org/10.2147/ccid.s406235
https://www.ncbi.nlm.nih.gov/pubmed/37008189
https://doi.org/10.1007/s10935-024-00784-0
https://www.ncbi.nlm.nih.gov/pubmed/38822990
https://doi.org/10.1001/archderm.139.7.897
https://www.ncbi.nlm.nih.gov/pubmed/12873885
https://doi.org/10.1016/j.jdin.2024.09.019
https://www.ncbi.nlm.nih.gov/pubmed/39801831
https://doi.org/10.3390/jcm15166347


J. Clin. Med. 2026, 15, 6347 17 of 22

14. Yosipovitch, G.; Tang, M.; Dawn, A.; Chen, M.; Goh, C.; Huak, Y.; Seng, L. Study of Psychological Stress, Sebum Production and 
Acne Vulgaris in Adolescents. Acta Derm.-Venereol. 2007, 87, 135–139. [CrossRef] [PubMed]

15. Basfar, A.S.; Jawhari, A.M.; Alotaibi, M.N.; Alzahrani, E.S.; Aseeri, I.A.; Atalla, A.A. Severity of acne, stress, and food habits of 
medical students at Taif University, Saudi Arabia. J. Fam. Community Med. 2023, 30, 131–136. [CrossRef] [PubMed]

16. Do, J.E.; Cho, S.-M.; In, S.-I.; Lim, K.-Y.; Lee, S.; Lee, E.-S. Psychosocial Aspects of Acne Vulgaris: A Community-based Study with 
Korean Adolescents. Ann. Dermatol. 2009, 21, 125–129. [CrossRef] [PubMed]

17. Szepietowski, J.; Svyatenko, T.; Statkevich, O.; Krajewski, P. Is acne vulgaris exacerbated during the military conflict in Ukraine? 
A self-reported cross-sectional prospective study. Adv. Dermatol. Allergol. 2023, 40, 679–683. [CrossRef] [PubMed]

18. Youn, S.-W.; Park, E.-S.; Lee, D.-H.; Huh, C.-H.; Park, K.-C. Does facial sebum excretion really affect the development of acne? Br. 
J. Dermatol. 2005, 153, 919–924. [CrossRef] [PubMed]

19. Kayiran, M.A.; Karadag, A.S.; Jafferany, M. Psychodermatology of acne: Dermatologist’s guide to inner side of acne and 
management approach. Dermatol. Ther. 2020, 33, e14150. [CrossRef] [PubMed]

20. Wei, B.; Pang, Y.; Zhu, H.; Qu, L.; Xiao, T.; Wei, H.; Chen, H.; He, C. The epidemiology of adolescent acne in North East China. J. 
Eur. Acad. Dermatol. Venereol. 2010, 24, 953–957. [CrossRef] [PubMed]

21. Bondade, S.; Hosthota, A.; Basavaraju, V. Stressful life events and psychiatric comorbidity in acne–a case control study. Asia-Pac. 
Psychiatry 2018, 11, e12340. [CrossRef] [PubMed]

22. Davern, J.; O’Donnell, A.T. Stigma predicts health-related quality of life impairment, psychological distress, and somatic symptoms 
in acne sufferers. PLoS ONE 2018, 13, e0205009. [CrossRef] [PubMed]

23. Misery, L.; Chesnais, M.; Merhand, S.; Aubert, R.; Bru, M.F.; Legrand, C.; Raynal, H.; Taieb, C.; Richard, M.-A. Perceived stress in 
four inflammatory skin diseases: An analysis of data taken from 7273 adult subjects with acne, atopic dermatitis, psoriasis or 
hidradenitis suppurativa. J. Eur. Acad. Dermatol. Venereol. 2022, 36, E623–E626. [CrossRef] [PubMed]

24. Jović, A.; Marinović, B.; Kostović, K.; Čeović, R.; Basta-Juzbašić, A.; Bukvić Mokos, Z. The Impact of Pyschological Stress on Acne. 
Acta Dermatovenerol. Croat. 2017, 25, 1133–1141. [PubMed]

25. Zhang, H.; Wang, M.; Zhao, X.; Wang, Y.; Chen, X.; Su, J. Role of stress in skin diseases: A neuroendocrine-immune interaction 
view. Brain Behav. Immun. 2023, 116, 286–302. [CrossRef] [PubMed]

26. Pondeljak, N.; Lugović-Mihić, L. Stress-induced Interaction of Skin Immune Cells, Hormones, and Neurotransmitters. Clin. Ther. 
2020, 42, 757–770. [CrossRef] [PubMed]

27. Millington, G.W.M.; Palmer, H.E. Proopiomelanocortin (POMC) and Psychodermatology. Ski. Health Dis. 2023, 3, ski2.201. 
[CrossRef] [PubMed]

28. Miura, H.; Ozaki, N.; Sawada, M.; Isobe, K.; Ohta, T.; Nagatsu, T. A link between stress and depression: Shifts in the balance 
between the kynurenine and serotonin pathways of tryptophan metabolism and the etiology and pathophysiology of depression. 
Stress 2008, 11, 198–209. [CrossRef] [PubMed]

29. Russell, G.; Lightman, S. The human stress response. Nat. Rev. Endocrinol. 2019, 15, 525–534. [CrossRef] [PubMed]
30. Holeček, M. Serotonin, Kynurenine, and Indole Pathways of Tryptophan Metabolism in Humans in Health and Disease. Nutrients 

2026, 18, 507. [CrossRef] [PubMed]
31. Jusuf, N.K.; Putra, I.B.; Sutrisno, A.R. Correlation Between Stress Scale and Serum Substance P Level in Acne Vulgaris. Int. J. Gen. 

Med. 2021, 14, 681–686. [CrossRef] [PubMed]
32. Rokowska-Waluch, A.; Pawlaczyk, M.; Cybulski, M.; Żurawski, J.; Kaczmarek, M.; Michalak, M.; Mojs, E. Stressful Events and 

Serum Concentration of Substance P in Acne Patients. Ann. Dermatol. 2016, 28, 464–469. [CrossRef] [PubMed]
33. Mikhael, N.W.; Hamed, A.M.; Mansour, A.I.; Abdelrahman, E.S. Serum levels of brain-derived neurotrophic factor in patients 

with acne vulgaris. J. Cosmet. Dermatol. 2019, 18, 1998–2003. [CrossRef] [PubMed]
34. Mikhael, N.W.; Mansour, A.I.; El Din, E.M.S.; El Azab, M.H.; Salem, R.M. Serum Neurotensin: An Objective Mirror to Acne-induced 

Quality of Life and Psychological Impairment. J. Clin. Aesthet. Dermatol. 2021, 14, E69–E73. [PubMed]
35. Tiwari, S.; Mohammed, Z.; Atta, S.R.; Tiwari, A.; Yadav, E.; Kaushik, S.; Chopra, A.; Singh, I.; Ghosh, S. A Trim21-GSDMD Axis 

Links Psychosocial Stress to IL-1β-Driven Neuroinflammation and Blood-Brain Barrier Dysfunction in a Rat Model of Repeated 
Social Defeat. ACS Chem. Neurosci. 2026, 17, 1345–1361. [CrossRef] [PubMed]

36. Mawu, F.O.; Anwar, A.I.; Djawad, K.; Bukhari, A.; Kapantow, M.G.; Christopher, P.M. Effectiveness of oral glutathione in reducing 
nitric oxide and IL-1α concentrations for clinical improvement in mild to moderate acne vulgaris: A randomized controlled trial. 
Acta Dermatovenerol. Alp. Pannonica Adriat. 2025, 34, 95–99. [CrossRef]

37. Capitanio, B.; Lora, V.; Ludovici, M.; Sinagra, J.; Ottaviani, M.; Mastrofrancesco, A.; Ardigò, M.; Camera, E. Modulation of sebum 
oxidation and interleukin-1α levels associates with clinical improvement of mild comedonal acne. J. Eur. Acad. Dermatol. Venereol. 
2014, 28, 1792–1797. [CrossRef] [PubMed]

38. Zhang, H.; Zhang, Z. Genetic Variants Associated with Acne Vulgaris. Int. J. Gen. Med. 2023, 16, 3843–3856. [CrossRef] [PubMed]
39. Alexopoulos, A.; Chrousos, G.P. Stress-related skin disorders. Rev. Endocr. Metab. Disord. 2016, 17, 295–304. [CrossRef] [PubMed]

https://doi.org/10.3390/jcm15166347

https://doi.org/10.2340/00015555-0231
https://www.ncbi.nlm.nih.gov/pubmed/17340019
https://doi.org/10.4103/jfcm.jfcm_396_22
https://www.ncbi.nlm.nih.gov/pubmed/37303837
https://doi.org/10.5021/ad.2009.21.2.125
https://www.ncbi.nlm.nih.gov/pubmed/20523769
https://doi.org/10.5114/ada.2023.132230
https://www.ncbi.nlm.nih.gov/pubmed/38028408
https://doi.org/10.1111/j.1365-2133.2005.06794.x
https://www.ncbi.nlm.nih.gov/pubmed/16225600
https://doi.org/10.1111/dth.14150
https://www.ncbi.nlm.nih.gov/pubmed/32770727
https://doi.org/10.1111/j.1468-3083.2010.03590.x
https://www.ncbi.nlm.nih.gov/pubmed/20337811
https://doi.org/10.1111/appy.12340
https://www.ncbi.nlm.nih.gov/pubmed/30406964
https://doi.org/10.1371/journal.pone.0205009
https://www.ncbi.nlm.nih.gov/pubmed/30265724
https://doi.org/10.1111/jdv.18016
https://www.ncbi.nlm.nih.gov/pubmed/35181931
https://www.ncbi.nlm.nih.gov/pubmed/28871928
https://doi.org/10.1016/j.bbi.2023.12.005
https://www.ncbi.nlm.nih.gov/pubmed/38128623
https://doi.org/10.1016/j.clinthera.2020.03.008
https://www.ncbi.nlm.nih.gov/pubmed/32276734
https://doi.org/10.1002/ski2.201
https://www.ncbi.nlm.nih.gov/pubmed/37275429
https://doi.org/10.1080/10253890701754068
https://www.ncbi.nlm.nih.gov/pubmed/18465467
https://doi.org/10.1038/s41574-019-0228-0
https://www.ncbi.nlm.nih.gov/pubmed/31249398
https://doi.org/10.3390/nu18030507
https://www.ncbi.nlm.nih.gov/pubmed/41683329
https://doi.org/10.2147/ijgm.s294509
https://www.ncbi.nlm.nih.gov/pubmed/33688239
https://doi.org/10.5021/ad.2016.28.4.464
https://www.ncbi.nlm.nih.gov/pubmed/27489429
https://doi.org/10.1111/jocd.12940
https://www.ncbi.nlm.nih.gov/pubmed/30980616
https://www.ncbi.nlm.nih.gov/pubmed/35096258
https://doi.org/10.1021/acschemneuro.5c00993
https://www.ncbi.nlm.nih.gov/pubmed/41871969
https://doi.org/10.15570/actaapa.2025.23
https://doi.org/10.1111/jdv.12431
https://www.ncbi.nlm.nih.gov/pubmed/24628899
https://doi.org/10.2147/ijgm.s421835
https://www.ncbi.nlm.nih.gov/pubmed/37662507
https://doi.org/10.1007/s11154-016-9367-y
https://www.ncbi.nlm.nih.gov/pubmed/27368716
https://doi.org/10.3390/jcm15166347


J. Clin. Med. 2026, 15, 6347 18 of 22

40. Mar, K.; Rivers, J.K. The Mind Body Connection in Dermatologic Conditions: A Literature Review. J. Cutan. Med. Surg. 2023, 
27, 628–640. [CrossRef] [PubMed]

41. Chen, Y.; Peng, L.; Li, Y.; Peng, Y.; Dai, S.; Han, K.; Xin, J. Amplicon-based analysis reveals link between adolescent acne and 
altered facial skin microbiome induced by negative emotional states. Front. Cell. Infect. Microbiol. 2025, 15, 1543616. [CrossRef] 
[PubMed]

42. Borrel, V.; Thomas, P.; Catovic, C.; Racine, P.-J.; Konto-Ghiorghi, Y.; Lefeuvre, L.; Duclairoir-Poc, C.; Zouboulis, C.C.; Feuilloley, 
M.G.J. Acne and Stress: Impact of Catecholamines on Cutibacterium acnes. Front. Med. 2019, 6, 155. [CrossRef] [PubMed]

43. Borrego-Ruiz, A.; Borrego, J.J. Microbial Dysbiosis in the Skin Microbiome and Its Psychological Consequences. Microorganisms 
2024, 12, 1908. [CrossRef] [PubMed]

44. Passeron, T.; Zouboulis, C.; Tan, J.; Andersen, M.; Katta, R.; Lyu, X.; Aguilar, L.; Kerob, D.; Morita, A.; Krutmann, J.; et al. Adult 
skin acute stress responses to short-term environmental and internal aggression from exposome factors. J. Eur. Acad. Dermatol. 
Venereol. 2021, 35, 1963–1975. [CrossRef] [PubMed]

45. Hughes, O.; Hutchings, P.B.; Phelps, C. Stigma, Social Appearance Anxiety and Coping in Men and Women Living with Skin 
Conditions: A Mixed Methods Analysis. Ski. Health Dis. 2021, 2, e73. [CrossRef] [PubMed]

46. Xu, F.; Yahaya, N.A.; Zhou, Y.; Chen, J.; Ruan, J.Y.; Sun, Y.; Chong, M.-C. Exploring Social Avoidance and Psychosocial Factors in 
Young Adults with Acne in East China. Clin. Cosmet. Investig. Dermatol. 2025, 18, 2617–2627. [CrossRef] [PubMed]

47. Rokowska-Waluch, A.; Cybulski, M.; Żurawski, J.; Mojs, E.; Pawlaczyk, M. The contribution of stress in pathogenesis of acne. 
Dermatol. Rev./Przegl. Dermatol. 2013, 100, 154–159.

48. Ziehfreund, S.; Saak, M.; Schaal, A.; Mazilu, R.; Mahé, E.; Hajj, C.; Johansson, E.K.; Lysell, J.; Sigurdardottir, G.; Legat, F.J.; et al. 
Addiction and chronic skin diseases: A Pan-European study on prevalence, associations and patient impact. J. Eur. Acad. Dermatol. 
Venereol. 2025, 40, 1392–1405. [CrossRef] [PubMed]

49. Attia, M.; Ibrahim, F.A.; Elsady, M.A.-E.; Khorkhash, M.K.; Rizk, M.A.; Shah, J.; Amer, S.A. Cognitive, emotional, physical, 
and behavioral stress-related symptoms and coping strategies among university students during the third wave of COVID-19 
pandemic. Front. Psychiatry 2022, 13, 933981. [CrossRef] [PubMed]

50. Revankar, R.R.B.; Revankar, N.R.B.; Balogh, E.A.; Patel, H.A.B.; Kaplan, S.G.; Feldman, S.R. Cognitive behavior therapy as 
dermatological treatment: A narrative review. Int. J. Women’s Dermatol. 2022, 8, e068. [CrossRef] [PubMed]

51. Altalhi, E.R.; Felimban, S.A.; Alharbi, W.S.; Albogami, W.M.; Malibari, W.M.; Alharbi, S.S.; Alhindi, Y.Z.; Felimban, S.A.; Al-Harbi, 
S. Association of Psychological Stress with Skin Symptoms Among the Population in Saudi Arabia: A Cross-Sectional Study. 
Cureus 2023, 15, e48657. [CrossRef] [PubMed]

52. Mooney, T. Preventing psychological distress in patients with acne. Nurs. Stand. 2014, 28, 42–48. [CrossRef] [PubMed]
53. Chatzikonstantinou, F.; Miskedaki, A.; Antoniou, C.; Chatzikonstantinou, M.; Chrousos, G.; Darviri, C. A novel cognitive stress 

management technique for acne vulgaris: A short report of a pilot experimental study. Int. J. Dermatol. 2018, 58, 218–220. 
[CrossRef] [PubMed]

54. Yılmaz Koğar, E.; Koğar, H. A systematic review and meta-analytic confirmatory factor analysis of the perceived stress scale 
(PSS-10 and PSS-14). Stress Health 2023, 40, e3285. [CrossRef] [PubMed]

55. Lovibond, P.F.; Lovibond, S.H. The structure of negative emotional states: Comparison of the Depression Anxiety Stress Scales 
(DASS) with the Beck Depression and Anxiety Inventories. Behav. Res. Ther. 1995, 33, 335–343. [CrossRef] [PubMed]

56. McWilliams, L.A.; Cox, B.J.; Enns, M.W. Use of the Coping Inventory for Stressful Situations in a clinically depressed sample: 
Factor structure, personality correlates, and prediction of distress. J. Clin. Psychol. 2003, 59, 423–437. [CrossRef] [PubMed]

57. Carver, C.S. You want to measure coping but your protocol’s too long: Consider the Brief COPE. Int. J. Behav. Med. 1997, 4, 92–100. 
[CrossRef] [PubMed]

58. Eicher, L.; Knop, M.; Aszodi, N.; Senner, S.; French, L.; Wollenberg, A. A systematic review of factors influencing treatment 
adherence in chronic inflammatory skin disease—Strategies for optimizing treatment outcome. J. Eur. Acad. Dermatol. Venereol. 
2019, 33, 2253–2263. [CrossRef] [PubMed]

59. Taube, K.-M. Patient–Doctor Relationship in Dermatology: From Compliance to Concordance. Acta Derm.-Venereol. 2016, 96, 25–29. 
[CrossRef] [PubMed]

60. Witkowski, J.A. Compliance: The Dermatologic Patient. Int. J. Dermatol. 1988, 27, 608–611. [CrossRef] [PubMed]
61. Lutfey, K.E.; Wishner, W.J. Beyond “compliance” is “adherence”. Improving the prospect of diabetes care. Diabetes Care 1999, 

22, 635–639. [CrossRef] [PubMed]
62. de Lucas, R.; Moreno-Arias, G.; Perez-López, M.; Vera-Casaño, Á.; Aladren, S.; Milani, M.; on behalf of ACTUO Investigators 

study group. Adherence to drug treatments and adjuvant barrier repair therapies are key factors for clinical improvement in mild 
to moderate acne: The ACTUO observational prospective multicenter cohort trial in 643 patients. BMC Dermatol. 2015, 15, 17. 
[CrossRef] [PubMed]

https://doi.org/10.3390/jcm15166347

https://doi.org/10.1177/12034754231204295
https://www.ncbi.nlm.nih.gov/pubmed/37898903
https://doi.org/10.3389/fcimb.2025.1543616
https://www.ncbi.nlm.nih.gov/pubmed/40176988
https://doi.org/10.3389/fmed.2019.00155
https://www.ncbi.nlm.nih.gov/pubmed/31355200
https://doi.org/10.3390/microorganisms12091908
https://www.ncbi.nlm.nih.gov/pubmed/39338582
https://doi.org/10.1111/jdv.17432
https://www.ncbi.nlm.nih.gov/pubmed/34077579
https://doi.org/10.1002/ski2.73
https://www.ncbi.nlm.nih.gov/pubmed/36479270
https://doi.org/10.2147/ccid.s549119
https://www.ncbi.nlm.nih.gov/pubmed/41104266
https://doi.org/10.1111/jdv.70245
https://www.ncbi.nlm.nih.gov/pubmed/41392516
https://doi.org/10.3389/fpsyt.2022.933981
https://www.ncbi.nlm.nih.gov/pubmed/36186888
https://doi.org/10.1097/jw9.0000000000000068
https://www.ncbi.nlm.nih.gov/pubmed/36601597
https://doi.org/10.7759/cureus.48657
https://www.ncbi.nlm.nih.gov/pubmed/38090468
https://doi.org/10.7748/ns2014.01.28.22.42.e8166
https://www.ncbi.nlm.nih.gov/pubmed/24471637
https://doi.org/10.1111/ijd.14227
https://www.ncbi.nlm.nih.gov/pubmed/30229883
https://doi.org/10.1002/smi.3285
https://www.ncbi.nlm.nih.gov/pubmed/37341705
https://doi.org/10.1016/0005-7967(94)00075-u
https://www.ncbi.nlm.nih.gov/pubmed/7726811
https://doi.org/10.1002/jclp.10080
https://www.ncbi.nlm.nih.gov/pubmed/12652635
https://doi.org/10.1207/s15327558ijbm0401_6
https://www.ncbi.nlm.nih.gov/pubmed/16250744
https://doi.org/10.1111/jdv.15913
https://www.ncbi.nlm.nih.gov/pubmed/31454113
https://doi.org/10.2340/00015555-2452
https://www.ncbi.nlm.nih.gov/pubmed/27282196
https://doi.org/10.1111/j.1365-4362.1988.tb02416.x
https://www.ncbi.nlm.nih.gov/pubmed/3068168
https://doi.org/10.2337/diacare.22.4.635
https://www.ncbi.nlm.nih.gov/pubmed/10189544
https://doi.org/10.1186/s12895-015-0036-8
https://www.ncbi.nlm.nih.gov/pubmed/26361978
https://doi.org/10.3390/jcm15166347


J. Clin. Med. 2026, 15, 6347 19 of 22

63. Salamzadeh, J.; Torabi Kachousangi, S.; Hamzelou, S.; Naderi, S.; Daneshvar, E. Medication adherence and its possible associated 
factors in patients with acne vulgaris: A cross-sectional study of 200 patients in Iran. Dermatol. Ther. 2020, 33, e14408. [CrossRef] 
[PubMed]

64. Kazemi, T.; Sachsman, S.M.; Wilhalme, H.M.; Goh, C. Isotretinoin therapy: A retrospective cohort analysis of completion rates 
and factors associated with nonadherence. J. Am. Acad. Dermatol. 2018, 79, 571–573. [CrossRef] [PubMed]

65. Gupta, G.; Mallefet, P.; Kress, D.; Sergeant, A. Adherence to topical dermatological therapy: Lessons from oral drug treatment. 
Br. J. Dermatol. 2009, 161, 221–227. [CrossRef] [PubMed]

66. Zaghloul, S.S.; Goodfield, M.J.D. Objective Assessment of Compliance with Psoriasis Treatment. Arch. Dermatol. 2004, 140, 408–414. 
[CrossRef] [PubMed]

67. Hester, C.; Park, C.; Chung, J.; Balkrishnan, R.; Feldman, S.; Chang, J. Medication Adherence in Children and Adolescents with 
Acne Vulgaris in Medicaid: A Retrospective Study Analysis. Pediatr. Dermatol. 2015, 33, 49–55. [CrossRef] [PubMed]

68. Richards, H.L.; Fortune, D.G.; O’SUllivan, T.M.; Main, C.J.; Griffiths, C.E. Patients with psoriasis and their compliance with 
medication. J. Am. Acad. Dermatol. 1999, 41, 581–583. [CrossRef]

69. Brzeziński, P.; Feszak, I.J.; Śmigielski, J.; Kawczak, P.; Bączek, T. Compliance with the European Pregnancy Prevention Programme 
in Isotretinoin Treatment: Safety Outcomes and Dose-Related Correlations. J. Clin. Med. 2025, 14, 3497. [CrossRef] [PubMed]

70. Stewart, R.B.; Caranasos, G.J. Medication Compliance in the Elderly. Med. Clin. N. Am. 1989, 73, 1551–1563. [CrossRef] [PubMed]
71. Anderson, K.L.; Dothard, E.H.; Huang, K.E.; Feldman, S.R. Frequency of Primary Nonadherence to Acne Treatment. JAMA 

Dermatol. 2015, 151, 623–626. [CrossRef] [PubMed]
72. Koç, H.A.; Altınöz Güney, C.; Önal, B.S. Attention Deficit Hyperactivity Disorder and Treatment Adherence in Adolescent Acne 

Patients: Investigating the Relationship for Better Care Strategies. Dermatol. Pract. Concept. 2025, 15, 4854. [CrossRef] [PubMed]
73. Turan, S.; Turan, I.K.; Özbağcıvan, Ö. Emotion regulation in adolescents with acne vulgaris: Correlates of medication adherence, 

clinical dimensions and psychopathology symptoms: A cross-sectional study. Turk. J. Pediatr. 2020, 62, 1012–1020. [CrossRef] 
[PubMed]

74. Yentzer, A.B.; Camacho, F.T.; Young, T.; Fountain, J.M.; Clark, A.R.; Feldman, S.R. Good adherence and early efficacy using 
desonide hydrogel for atopic dermatitis: Results from a program addressing patient compliance. J. Drugs Dermatol. 2010, 
9, 324–329. [PubMed]

75. Del Rosso, J.Q. A 6% benzoyl peroxide foaming cloth cleanser used in the treatment of acne vulgaris: Aesthetic characteristics, 
patient preference considerations, and impact on compliance with treatment. J. Clin. Aesthet. Dermatol. 2009, 2, 26–29. [PubMed]

76. Ryskina, K.L.; Goldberg, E.; Lott, B.; Hermann, D.; Barbieri, J.S.; Lipoff, J.B. The Role of the Physician in Patient Perceptions of 
Barriers to Primary Adherence with Acne Medications. JAMA Dermatol. 2018, 154, 456–459. [CrossRef] [PubMed]

77. Picardi, A.; Abeni, D.; Melchi, C.; Puddu, P.; Pasquini, P. Psychiatric morbidity in dermatological outpatients: An issue to be 
recognized. Br. J. Dermatol. 2000, 143, 983–991. [CrossRef] [PubMed]

78. Moradi Tuchayi, S.; Alexander, T.M.; Nadkarni, A.; Feldman, S.R. Interventions to increase adherence to acne treatment. Patient 
Prefer. Adherence 2016, 10, 2091–2096. [CrossRef] [PubMed]

79. Yilin, J.; Heng, Z.; Fei, Z.; Jiayang, L. Exploring the Effects of Repetitive Transcranial Magnetic Stimulation on CoMorbid Sleep 
Disorders in Preschool Children with Attention-Deficit Hyperactivity Disorder. Psychiatry Clin. Psychopharmacol. 2024, 34, 1–8. 
[CrossRef] [PubMed]

80. Alghofaili, A.; Alolayan, S.; Alhowail, A.; Mobark, M.A.; Alderaibi, S.; Almogbel, Y. The Effect of Depression on Treatment 
Adherence Among a Sample of Saudi Patients Diagnosed with Acne Vulgaris. Clin. Cosmet. Investig. Dermatol. 2021, 14, 1497–1506. 
[CrossRef] [PubMed]

81. Agaoglu, E.; Yılmaz Karaman, I.G.; Kacar, C.Y.; Erdogan, H.K.; Mutlu, T.; Karadag, A.S. Development and Validation of the Isotretinoin 
Hesitancy Scale for Acne Vulgaris: A Preliminary Study. J. Cosmet. Dermatol. 2024, 23, 4094–4101. [CrossRef] [PubMed]

82. Hodari, K.T.; Nanton, J.R.; Carroll, C.L.; Feldman, S.R.; Balkrishnan, R. Adherence in dermatology: A review of the last 20 years. J. 
Dermatol. Treat. 2006, 17, 136–142. [CrossRef] [PubMed]

83. Myhill, T.; Coulson, W.; Nixon, P.; Royal, S.; McCormack, T.; Kerrouche, N. Use of Supplementary Patient Education Material 
Increases Treatment Adherence and Satisfaction Among Acne Patients Receiving Adapalene 0.1%/Benzoyl Peroxide 2.5% Gel 
in Primary Care Clinics: A Multicenter, Randomized, Controlled Clinical Study. Dermatol. Ther. 2017, 7, 515–524. [CrossRef] 
[PubMed]

84. Liu, J.; Zhang, H. The Interconnection Between Dermatology and Mental Health: Exploring ADHD and Acne Treatment 
Adherence. Dermatol. Pract. Concept. 2025, 15, 5785. [CrossRef] [PubMed]

85. Navarrete-Dechent, C.P.; Curi-Tuma, M.; Nicklas, C.; Cárdenas, C.; Pérez-Cotapos, M.L.; Salomone, C. Oral and written counseling 
is a useful instrument to improve short-term adherence to treatment in acne patients: A randomized controlled trial. Dermatol. 
Pract. Concept. 2015, 5, 13–16. [CrossRef] [PubMed]

86. Okhovat, J.-P.; Tenconi, F.; Kim, J.; Kim, C.N. The Utility of Text Message Reminders for Acne Patients: A Pilot Study. Am. J. Clin. 
Dermatol. 2016, 18, 133–137. [CrossRef] [PubMed]

https://doi.org/10.3390/jcm15166347

https://doi.org/10.1111/dth.14408
https://www.ncbi.nlm.nih.gov/pubmed/33084227
https://doi.org/10.1016/j.jaad.2018.02.032
https://www.ncbi.nlm.nih.gov/pubmed/29477732
https://doi.org/10.1111/j.1365-2133.2009.09253.x
https://www.ncbi.nlm.nih.gov/pubmed/19548959
https://doi.org/10.1001/archderm.140.4.408
https://www.ncbi.nlm.nih.gov/pubmed/15096368
https://doi.org/10.1111/pde.12713
https://www.ncbi.nlm.nih.gov/pubmed/26608072
https://doi.org/10.1016/s0190-9622(99)80057-7
https://doi.org/10.3390/jcm14103497
https://www.ncbi.nlm.nih.gov/pubmed/40429495
https://doi.org/10.1016/s0025-7125(16)30616-2
https://www.ncbi.nlm.nih.gov/pubmed/2682077
https://doi.org/10.1001/jamadermatol.2014.5254
https://www.ncbi.nlm.nih.gov/pubmed/25793290
https://doi.org/10.5826/dpc.1501a4854
https://www.ncbi.nlm.nih.gov/pubmed/40117596
https://doi.org/10.24953/turkjped.2020.06.013
https://www.ncbi.nlm.nih.gov/pubmed/33372440
https://www.ncbi.nlm.nih.gov/pubmed/20514788
https://www.ncbi.nlm.nih.gov/pubmed/20729967
https://doi.org/10.1001/jamadermatol.2017.6144
https://www.ncbi.nlm.nih.gov/pubmed/29490358
https://doi.org/10.1046/j.1365-2133.2000.03831.x
https://www.ncbi.nlm.nih.gov/pubmed/11069507
https://doi.org/10.2147/ppa.s117437
https://www.ncbi.nlm.nih.gov/pubmed/27784999
https://doi.org/10.5152/pcp.2024.23702
https://www.ncbi.nlm.nih.gov/pubmed/38883889
https://doi.org/10.2147/ccid.s335007
https://www.ncbi.nlm.nih.gov/pubmed/34675585
https://doi.org/10.1111/jocd.16589
https://www.ncbi.nlm.nih.gov/pubmed/39291853
https://doi.org/10.1080/09546630600688515
https://www.ncbi.nlm.nih.gov/pubmed/16854752
https://doi.org/10.1007/s13555-017-0203-4
https://www.ncbi.nlm.nih.gov/pubmed/29027127
https://doi.org/10.5826/dpc.1503a5785
https://www.ncbi.nlm.nih.gov/pubmed/40790406
https://doi.org/10.5826/dpc.0504a04
https://www.ncbi.nlm.nih.gov/pubmed/26693083
https://doi.org/10.1007/s40257-016-0236-y
https://www.ncbi.nlm.nih.gov/pubmed/27854065
https://doi.org/10.3390/jcm15166347


J. Clin. Med. 2026, 15, 6347 20 of 22

87. Tanghetti, E.A. The noncompliant patient with acne. Ski. Ther. Lett. 2011, 16, 4–5.
88. Bjerring, P.; Anckar, O.; Andriessen, A.; Kyrklund, C.; Layton, A.; Nordal, A.B.; Oprica, C. NECASA II: A Practical Algorithm 

Integrating Skincare in the Management of Adult Female Acne in the Nordic European Countries. J. Drugs Dermatol. 2025, 
24, 1094–1101. [CrossRef] [PubMed]

89. Kim, M.-R.; Kerrouche, N. Combination of benzoyl peroxide 5% gel with liquid cleanser and moisturizer SPF 30 in acne treatment 
results in high levels of subject satisfaction, good adherence and favorable tolerability. J. Dermatol. Treat. 2017, 29, 49–54. [CrossRef] 
[PubMed]

90. Qazi, K.; Rizvi, M.A.; Nasir, R.; Afridi, H.; Mahato, R.K. Desloratadine as an adjunct to isotretinoin: Enhancing tolerability and 
adherence in acne management. Ann. Med. Surg. 2025, 87, 7814–7815. [CrossRef] [PubMed]

91. Woźna, J.; Bałoniak, A.; Stępka, J.; Polańska, A.; Mojs, E.; Żaba, R. Efficacy of Combined Oral Isotretinoin and Desloratadine or 
Levocetirizine vs. Isotretinoin Monotherapy in Treating Acne Vulgaris: A Systematic Review and Meta-Analysis of Randomized 
Controlled Trials. Biomedicines 2025, 13, 1847. [CrossRef] [PubMed]

92. Misery, L.; Thomas, L.; Jullien, D.; Cambazard, F.; Humbert, P.; Dubertret, L.; Dehen, L.; Macy, G.; Boussetta, S.; Taieb, C. 
Comparative study of stress and quality of life in outpatients consulting for different dermatoses in 5 academic departments of 
dermatology. Eur. J. Dermatol. 2008, 18, 412–415. [CrossRef] [PubMed]

93. Cyrulnik, A.A.; Viola, K.V.; Gewirtzman, A.J.; Cohen, S.R. High-dose isotretinoin in acne vulgaris: Improved treatment outcomes 
and quality of life. Int. J. Dermatol. 2012, 51, 1123–1130. [CrossRef] [PubMed]

94. Chernyshov, P.; Zouboulis, C.; Tomas-Aragones, L.; Jemec, G.; Manolache, L.; Tzellos, T.; Sampogna, F.; Evers, A.; Dessinioti, C.; 
Marron, S.; et al. Quality of life measurement in acne. Position Paper of the European Academy of Dermatology and Venereology 
Task Forces on Quality of Life and Patient Oriented Outcomes and Acne, Rosacea and Hidradenitis Suppurativa. J. Eur. Acad. 
Dermatol. Venereol. 2017, 32, 194–208. [CrossRef] [PubMed]

95. Szepietowska, M.; Dąbrowska, A.; Nowak, B.; Skinderowicz, K.; Wilczyński, B.; Krajewski, P.K.; Jankowska-Konsur, A. Facial acne 
causes stigmatization among adolescents: A cross-sectional study. J. Cosmet. Dermatol. 2022, 21, 6815–6821. [CrossRef] [PubMed]

96. Desai, K.P.; Martyn-Simmons, C.; Viner, R.; Segal, T. Help-seeking behaviours, opportunistic treatment and psychological 
implications of adolescent acne: Cross-sectional studies in schools and hospital outpatient departments in the UK. BMJ Open 
2017, 7, e016964. [CrossRef] [PubMed]

97. Altunay, I.; Özkur, E.; Dalgard, F.; Gieler, U.; Aragones, L.; Lien, L.; Poot, F.; Jemec, G.; Misery, L.; Szabó, C.; et al. Psychosocial 
Aspects of Adult Acne: Data from 13 European Countries. Acta Derm.-Venereol. 2020, 100, adv00051. [CrossRef] [PubMed]

98. Tan, J.; Beissert, S.; Cook-Bolden, F.; Chavda, R.; Harper, J.; Hebert, A.; Lain, E.; Layton, A.; Rocha, M.; Weiss, J.; et al. Impact of 
Facial Atrophic Acne Scars on Quality of Life: A Multi-country Population-Based Survey. Am. J. Clin. Dermatol. 2021, 23, 115–123. 
[CrossRef] [PubMed]

99. Vilar, G.N.; dos Santos, L.A.; Filho, J.F.S. Quality of life, self-esteem and psychosocial factors in adolescents with acne vulgaris. 
An. Bras. Dermatol. 2015, 90, 622–629. [CrossRef] [PubMed]

100. Szepietowska, M.; Dąbrowska, A.; Nowak, B.; Skinderowicz, K.; Wilczyński, B.; Krajewski, P.; Jankowska-Konsur, A. Prevalence 
and quality of life of facial acne: A cross-sectional study in high school students in Poland. Adv. Dermatol. Allergol. 2022, 
39, 1035–1039. [CrossRef] [PubMed]

101. Hosthota, A.; Bondade, S.; Basavaraja, V. Impact of acne vulgaris on quality of life and self-esteem. Cutis 2016, 98, 121–124. [PubMed]
102. Unal, D.; Emiroğlu, N.; Cengiz, F.P. Evaluation of social anxiety, self-esteem, life quality in adolescents with acne vulgaris. Int. J. 

Adolesc. Med. Health 2016, 30, 20160035. [CrossRef] [PubMed]
103. Kelly, K.A.; Balogh, E.A.; Kaplan, S.G.; Feldman, S.R. Skin Disease in Children: Effects on Quality of Life, Stigmatization, Bullying, 

and Suicide Risk in Pediatric Acne, Atopic Dermatitis, and Psoriasis Patients. Children 2021, 8, 1057. [CrossRef] [PubMed]
104. Đurović, M.R.; Đurović, M.; Janković, J.; Janković, S. Quality of life in Montenegrin pupils with acne. PLoS ONE 2021, 16, e0250155. 

[CrossRef] [PubMed]
105. Tan, J.K.; Balagurusamy, M.; Fung, K.; Gupta, A.K.; Thomas, D.R.; Sapra, S.; Lynde, C.; Poulin, Y.; Gulliver, W.; Sebaldt, R.J. Effect 

of Quality of Life Impact and Clinical Severity on Adherence to Topical Acne Treatment. J. Cutan. Med. Surg. 2009, 13, 204–208. 
[CrossRef] [PubMed]

106. Morshed, A.S.M.; Noor, T.; Uddin Ahmed, M.A.; Mili, F.S.; Ikram, S.; Rahman, M.; Ahmed, S.; Uddin, M.B. Understanding the 
impact of acne vulgaris and associated psychological distress on self-esteem and quality of life via regression modeling with 
CADI, DLQI, and WHOQoL. Sci. Rep. 2023, 13, 21084. [CrossRef] [PubMed]

107. Guler, H.A.; Yildirim, S.K.; Guler, D. The Relationship Between Adolescents’ Perception of Family Emotional Atmosphere and 
Acne Severity, Self-Esteem, and Quality of Life in Adolescents Diagnosed with Acne Vulgaris. Turk. Arch. Pediatr. 2023, 58, 646–652. 
[CrossRef] [PubMed]

108. Gudiya; Cecilia, M.S.; Satapathy, S.; Ramam, M. Assessment of Body Image Disturbance, Self-Esteem and Quality of Life among 
Adolescents and Young Adults with Acne in a Tertiary Care Facility of India. Indian J. Dermatol. 2022, 67, 93. [CrossRef] [PubMed]

https://doi.org/10.3390/jcm15166347

https://doi.org/10.36849/jdd.9196
https://www.ncbi.nlm.nih.gov/pubmed/41187246
https://doi.org/10.1080/09546634.2017.1342758
https://www.ncbi.nlm.nih.gov/pubmed/28678647
https://doi.org/10.1097/ms9.0000000000003932
https://www.ncbi.nlm.nih.gov/pubmed/41180756
https://doi.org/10.3390/biomedicines13081847
https://www.ncbi.nlm.nih.gov/pubmed/40868102
https://doi.org/10.1684/ejd.2008.0466
https://www.ncbi.nlm.nih.gov/pubmed/18573714
https://doi.org/10.1111/j.1365-4632.2011.05409.x
https://www.ncbi.nlm.nih.gov/pubmed/22909370
https://doi.org/10.1111/jdv.14585
https://www.ncbi.nlm.nih.gov/pubmed/28898474
https://doi.org/10.1111/jocd.15268
https://www.ncbi.nlm.nih.gov/pubmed/35869826
https://doi.org/10.1136/bmjopen-2017-016964
https://www.ncbi.nlm.nih.gov/pubmed/28939579
https://doi.org/10.2340/00015555-3409
https://www.ncbi.nlm.nih.gov/pubmed/31993670
https://doi.org/10.1007/s40257-021-00628-1
https://www.ncbi.nlm.nih.gov/pubmed/34705166
https://doi.org/10.1590/abd1806-4841.201533726
https://www.ncbi.nlm.nih.gov/pubmed/26560206
https://doi.org/10.5114/ada.2021.112765
https://www.ncbi.nlm.nih.gov/pubmed/36686019
https://www.ncbi.nlm.nih.gov/pubmed/27622255
https://doi.org/10.1515/ijamh-2016-0035
https://www.ncbi.nlm.nih.gov/pubmed/27508953
https://doi.org/10.3390/children8111057
https://www.ncbi.nlm.nih.gov/pubmed/34828770
https://doi.org/10.1371/journal.pone.0250155
https://www.ncbi.nlm.nih.gov/pubmed/33857237
https://doi.org/10.2310/7750.2009.08055
https://www.ncbi.nlm.nih.gov/pubmed/19706228
https://doi.org/10.1038/s41598-023-48182-6
https://www.ncbi.nlm.nih.gov/pubmed/38030667
https://doi.org/10.5152/turkarchpediatr.2023.23111
https://www.ncbi.nlm.nih.gov/pubmed/37915273
https://doi.org/10.4103/ijd.ijd_342_21
https://www.ncbi.nlm.nih.gov/pubmed/35656260
https://doi.org/10.3390/jcm15166347


J. Clin. Med. 2026, 15, 6347 21 of 22

109. Kazan, D.; Inci, B.B.; Ilchan, S.; Ozkoca, D. Evaluation of Depression, Self-esteem, Anxiety, and Dermatological Quality of Life 
Index in Adolescent Acne Patients: A Case-Control Study. SiSli Etfal Häst. Tip. Bul. Med. Bull. Sisli Hosp. 2024, 58, 210–215. 
[CrossRef] [PubMed]

110. Alfahl, O.S.; Almehmadi, L.A.; Alamri, R.S.; Almalki, D.S.; Alnakhli, F. Impact of Acne Vulgaris and Vitiligo on Quality of Life 
and Self-Esteem in the Patient Population of Madinah, Saudi Arabia. Cureus 2024, 16, e52586. [CrossRef] [PubMed]

111. Andersen, R.K.; Bouazzi, D.; Erikstrup, C.; Nielsen, K.R.; Burgdorf, K.S.; Bruun, M.T.; Hjalgrim, H.; Mikkelsen, S.; Ullum, H.; 
Pedersen, O.B.; et al. The Social and Psychological Impact of Acne Treatment: A Cross-Sectional Study of Blood Donors. J. Cutan. 
Med. Surg. 2022, 26, 485–493. [CrossRef] [PubMed]

112. Finlay, A.; Khan, G. Dermatology Life Quality Index (DLQI)-a simple practical measure for routine clinical use. Clin. Exp. 
Dermatol. 1994, 19, 210–216. [CrossRef] [PubMed]

113. Abdelrazik, Y.; Ali, F.; Salek, M.; Finlay, A. Clinical experience and psychometric properties of the Cardiff Acne Disability Index 
(CADI). Br. J. Dermatol. 2021, 185, 711–724. [CrossRef] [PubMed]

114. Dumont, S.; Lorthe, E.; Loizeau, A.; Richard, V.; Nehme, M.; Posfay-Barbe, K.M.; Barbe, R.P.; Trellu, L.T.; Stringhini, S.; Guessous, 
I.; et al. Acne-related quality of life and mental health among adolescents: A cross-sectional analysis. Clin. Exp. Dermatol. 2024, 
50, 795–803. [CrossRef] [PubMed]

115. Chren, M.-M. The Skindex Instruments to Measure the Effects of Skin Disease on Quality of Life. Dermatol. Clin. 2012, 30, 231–236. 
[CrossRef] [PubMed]

116. Chernyshov, P.V.; Sampogna, F.; Raimondi, G.; Zouboulis, C.C.; Boffa, M.J.; Marron, S.E.; Manolache, L.; Pustišek, N.; Bettoli, V.; 
Koumaki, D.; et al. Development of the acne-specific quality of life questionnaire Quality of Life Relevance-Acne. JAAD Int. 2024, 
16, 9–17. [CrossRef] [PubMed]

117. Skevington, S.M.; Lotfy, M.; O’Connell, K.A.; WHOQOL Group. The World Health Organization’s WHOQOL-BREF quality of 
life assessment: Psychometric properties and results of the international field trial. A Report from the WHOQOL Group. Qual. 
Life Res. 2004, 13, 299–310. [CrossRef] [PubMed]

118. Gallitano, S.; Berson, D. How Acne Bumps Cause the Blues: The Influence of Acne Vulgaris on Self-Esteem. Int. J. Women’s 
Dermatol. 2018, 4, 12–17. [CrossRef] [PubMed]

119. Özyay Eroğlu, F.; Aktepe, E.; Erturan, I. The evaluation of psychiatric comorbidity, self-injurious behavior, suicide probability, 
and other associated psychiatric factors (lonileness, self-esteem, life satisfaction) in adolescents with acne: A clinical pilot study. 
J. Cosmet. Dermatol. 2018, 18, 916–921. [CrossRef] [PubMed]

120. Nguyen, C.M.; Koo, J.; Cordoro, K.M. Psychodermatologic Effects of Atopic Dermatitis and Acne: A Review on Self-Esteem and 
Identity. Pediatr. Dermatol. 2016, 33, 129–135. [CrossRef] [PubMed]

121. Kostecka, M.; Kostecka, J.; Szwed-Gułaga, O.; Jackowska, I.; Kostecka-Jarecka, J. The Impact of Common Acne on the Well-Being 
of Young People Aged 15–35 Years and the Influence of Nutrition Knowledge and Diet on Acne Development. Nutrients 2022, 
14, 5293. [CrossRef] [PubMed]

122. Akinboro, A.O.; Ezejiofor, O.I.; Olanrewaju, F.O.; Oripelaye, M.M.; Olabode, O.P.; Ayodele, O.E.; Onayemi, E.O. The impact of acne 
and facial post-inflammatory hyperpigmentation on quality of life and self-esteem of newly admitted Nigerian undergraduates. 
Clin. Cosmet. Investig. Dermatol. 2018, 11, 245–252. [CrossRef] [PubMed]

123. Magin, P.; Adams, J.; Heading, G.; Pond, D.; Smith, W. Experiences of appearance-related teasing and bullying in skin diseases 
and their psychological sequelae: Results of a qualitative study. Scand. J. Caring Sci. 2008, 22, 430–436. [CrossRef] [PubMed]

124. Faro, B.; Silva-Ferraz, B.; Faro, A. Acne, self-esteem, and mental health: A scoping review. Psychol. Health Med. 2025, 31, 50–68. 
[CrossRef] [PubMed]

125. Bagley, C.; Mallick, K. Normative Data and Mental Health Construct Validity for the Rosenberg Self-Esteem Scale in British 
Adolescents. Int. J. Adolesc. Youth 2001, 9, 117–126. [CrossRef]

126. Myhill, J.; Lorr, M. The coopersmith self-esteem inventory: Analysis and partial validation of a modified adult form. J. Clin. 
Psychol. 1978, 34, 72–76. [CrossRef]

127. Schrom, K.P.; Ahsanuddin, S.; Baechtold, M.; Tripathi, R.; Ramser, A.; Baron, E. Acne Severity and Sleep Quality in Adults. Clocks 
Sleep 2019, 1, 510–516. [CrossRef] [PubMed]

128. Samaniego, M.; Alonso, M.; Sohail, N.; Mostaghimi, L. Sleep Disturbances and Acne: A Comprehensive Review. Dermatol. Pract. 
Concept. 2025, 15, 5530. [CrossRef] [PubMed]

129. Zhu, J.; Peng, K.; Zhang, Y.; Bai, X.; Zhong, C.; Ye, J.; Lu, M. Sleep quality, circadian preferences, and mood among patients with 
acne vulgaris: A case–control study. Sleep Breath 2023, 27, 1997–2003. [CrossRef] [PubMed]

130. Chi, Y.; Yang, X.; Deng, D.; Li, P.; Zhang, Y. Polymorphisms in MTNR1A (rs2119882) and CLOCK (rs1801260) genes are associated 
with facial acne susceptibility in gas station workers. PLoS ONE 2025, 20, e0329150. [CrossRef] [PubMed]

131. Celik, M.S.; Celik, C.; Cepik, N. Effect of isotretinoin treatment on sleep quality in acne vulgaris patients. Arch. Dermatol. Res. 
2025, 317, 416. [CrossRef] [PubMed]

https://doi.org/10.3390/jcm15166347

https://doi.org/10.14744/semb.2024.38268
https://www.ncbi.nlm.nih.gov/pubmed/39021686
https://doi.org/10.7759/cureus.52586
https://www.ncbi.nlm.nih.gov/pubmed/38371097
https://doi.org/10.1177/12034754221119496
https://www.ncbi.nlm.nih.gov/pubmed/35993435
https://doi.org/10.1111/j.1365-2230.1994.tb01167.x
https://www.ncbi.nlm.nih.gov/pubmed/8033378
https://doi.org/10.1111/bjd.20391
https://www.ncbi.nlm.nih.gov/pubmed/33864247
https://doi.org/10.1093/ced/llae453
https://www.ncbi.nlm.nih.gov/pubmed/39425672
https://doi.org/10.1016/j.det.2011.11.003
https://www.ncbi.nlm.nih.gov/pubmed/22284137
https://doi.org/10.1016/j.jdin.2024.03.007
https://www.ncbi.nlm.nih.gov/pubmed/38764481
https://doi.org/10.1023/b:qure.0000018486.91360.00
https://www.ncbi.nlm.nih.gov/pubmed/15085902
https://doi.org/10.1016/j.ijwd.2017.10.004
https://www.ncbi.nlm.nih.gov/pubmed/30023422
https://doi.org/10.1111/jocd.12708
https://www.ncbi.nlm.nih.gov/pubmed/29992785
https://doi.org/10.1111/pde.12802
https://www.ncbi.nlm.nih.gov/pubmed/27001316
https://doi.org/10.3390/nu14245293
https://www.ncbi.nlm.nih.gov/pubmed/36558452
https://doi.org/10.2147/ccid.s158129
https://www.ncbi.nlm.nih.gov/pubmed/29785134
https://doi.org/10.1111/j.1471-6712.2007.00547.x
https://www.ncbi.nlm.nih.gov/pubmed/18840226
https://doi.org/10.1080/13548506.2025.2465655
https://www.ncbi.nlm.nih.gov/pubmed/39954285
https://doi.org/10.1080/02673843.2001.9747871
https://doi.org/10.1002/1097-4679(197801)34:1%3C72::aid-jclp2270340115%3E3.0.co;2-t
https://doi.org/10.3390/clockssleep1040039
https://www.ncbi.nlm.nih.gov/pubmed/33089183
https://doi.org/10.5826/dpc.1504a5530
https://www.ncbi.nlm.nih.gov/pubmed/41236274
https://doi.org/10.1007/s11325-023-02777-5
https://www.ncbi.nlm.nih.gov/pubmed/36650359
https://doi.org/10.1371/journal.pone.0329150
https://www.ncbi.nlm.nih.gov/pubmed/40705802
https://doi.org/10.1007/s00403-025-03994-6
https://www.ncbi.nlm.nih.gov/pubmed/39951126
https://doi.org/10.3390/jcm15166347


J. Clin. Med. 2026, 15, 6347 22 of 22

132. Shawky, A.; Elsheikh, M.; Elrewiny, E.M.; Adwi, M.M.; Rageh, M.A. Isotretinoin-Induced Hypersomnia: A Cross-sectional Study 
and Literature Review. Adv. Ski. Wound Care 2024, 37, 1–3. [CrossRef] [PubMed]

133. Choe, J.; Mathis, J.G.; Heinze, A.; Barbieri, J.S. Isotretinoin-associated vivid dreams during acne therapy. Int. J. Dermatol. 2024, 63, 
e133–e134. [CrossRef] [PubMed]

134. He, J.; Ning, N.; He, S.; Chen, L.; He, M.; Zhu, Y.; Yang, S.; Huang, S.; Zhou, Z.; Guan, Y.; et al. Association of lifestyles and 
mental health with adult acne: A population-based cross-sectional study. J. Eur. Acad. Dermatol. Venereol. 2026, 40, 1258–1269. 
[CrossRef] [PubMed]

135. Mollayeva, T.; Thurairajah, P.; Burton, K.; Mollayeva, S.; Shapiro, C.M.; Colantonio, A. The Pittsburgh sleep quality index as a 
screening tool for sleep dysfunction in clinical and non-clinical samples: A systematic review and meta-analysis. Sleep Med. Rev. 
2016, 25, 52–73. [CrossRef] [PubMed]

136. Gonçalves, M.T.; Malafaia, S.; Moutinho dos Santos, J.; Roth, T.; Marques, D.R. Epworth sleepiness scale: A meta-analytic study 
on the internal consistency. Sleep Med. 2023, 109, 261–269. [CrossRef] [PubMed]

137. Adan, A.; Almirall, H. Horne & Östberg morningness-eveningness questionnaire: A reduced scale. Pers. Individ. Differ. 1991, 
12, 241–253. [CrossRef]

138. Jafferany, M.; Pastolero, P. Psychiatric and Psychological Impact of Chronic Skin Disease. Prim. Care Companion J. Clin. Psychiatry 
2018, 20, 17nr02247. [CrossRef] [PubMed]

139. Li, M.; Li, M.; Wei, J.; Zhou, L.; Zhu, Y.; Yang, K.; Li, S.; Li, Q.; Li, H. The Psychological Journey of Patients with Atrophic Acne 
Scarring: A Qualitative Study Based on Uncertainty in Illness Theory. Clin. Cosmet. Investig. Dermatol. 2025, 18, 3223–3238. 
[CrossRef] [PubMed]

140. Szepietowska, M.; Stefaniak, A.A.; Krajewski, P.K.; Matusiak, L. Females May Have Less Severe Acne, but They Suffer More: A 
Prospective Cross-Sectional Study on Psychosocial Consequences in 104 Consecutive Polish Acne Patients. J. Clin. Med. 2023, 
13, 4. [CrossRef] [PubMed]

141. Loh, K.C.; Chan, L.C.; Phang, L.F. Perceptions and psychosocial judgement of patients with acne vulgaris. Med. J. Malays. 2020, 
75, 18–23.

142. Krowchuk, D.P.; Stancin, T.; Keskinen, R.; Walker, R.; Bass, J.; Anglin, T.M. The Psychosocial Effects of Acne on Adolescents. 
Pediatr. Dermatol. 1991, 8, 332–338. [CrossRef] [PubMed]

143. Tan, J.; Chavda, R.; Leclerc, M.; Dréno, B. Projective Personification Approach to the Experience of People with Acne and Acne 
Scarring—Expressing the Unspoken. JAMA Dermatol. 2022, 158, 1005–1012. [CrossRef] [PubMed]

144. Jamil, A.; Sheikh, M.; Rana, M.; Aftab, S.; Qureshi, M.A.; Habib, O.; Butt, N.I. Prevalence of Anxiety and Depression in Pakistani 
Patients with Acne Vulgaris. Cureus 2025, 17, e78734. [CrossRef] [PubMed]

145. Szepietowska, M.; Bień, B.; Krajewski, P.K.; Stefaniak, A.A.; Matusiak, Ł. Prevalence, Intensity and Psychosocial Burden of Acne 
Itch: Two Different Cohorts Study. J. Clin. Med. 2023, 12, 3997. [CrossRef] [PubMed]

146. Woodie, B.R.; Holt, I.N.; Freking, J.A.; Harrison, H.C.W.; Rivin, G.M.; Fleischer, A.B., Jr. Severity of acne vulgaris predicts 
maladaptive psychosocial perceptions and neuropsychiatric disorders: A case-control study. Arch. Dermatol. Res. 2025, 317, 597. 
[CrossRef] [PubMed]

147. Kaya, H.E.; Kıvanç Altunay, İ.; Aksu, A. Assessment of Eating Attitude and Psychiatric Parameters in Patients with Acne Vulgaris. 
Dermatol. Pract. Concept. 2025, 15, 5053. [CrossRef] [PubMed]

148. Szepietowska, M.; Stefaniak, A.; Krajewski, P.; Matusiak, Ł. Anhedonia in Acne Vulgaris: A Cross-Sectional Study of 104 
Consecutive Acne Patients. Clin. Cosmet. Investig. Dermatol. 2024, 17, 349–357. [CrossRef] [PubMed]

149. Karny, A.; Nesterowicz, M.; Nowowiejska, J.; Purpurowicz, P.; Baran, A.; Kaminski, T.W.; Purpurowicz, Z.; Flisiak, I. Sexual 
dysfunction in female patients with acne vulgaris—A questionnaire-based survey. Indian J. Dermatol. Venereol. Leprol. 2025, 
91, 783–787. [CrossRef] [PubMed]

150. Alfahaad, H. Alexithymia prevalence among patients with chronic dermatological diseases in a tertiary hospital, Saudi Arabia. 
Adv. Dermatol. Allergol. 2023, 40, 684–687. [CrossRef] [PubMed]

151. Marron, S.; Miranda-Sivelo, A.; Tomas-Aragones, L.; Rodriguez-Cerdeira, C.; Tribo-Boixaro, M.; Garcia-Bustinduy, M.; Gracia-
Cazaña, T.; Ros-Abarca, S.; Roe-Crespo, E.; Diaz-Díaz, R.; et al. Body dysmorphic disorder in patients with acne: A multicentre 
study. J. Eur. Acad. Dermatol. Venereol. 2019, 34, 370–376. [CrossRef] [PubMed]

152. Kobusiewicz, A.; Tomas-Aragones, L.; Marron, S.; Zalewska-Janowska, A. Body dysmorphic disorder in patients with acne: 
Treatment challenges. Adv. Dermatol. Allergol. 2022, 39, 221–222. [CrossRef] [PubMed]

153. Revol, O.; Milliez, N.; Gerard, D. Psychological impact of acne on 21st-century adolescents: Decoding for better care. Br. J. 
Dermatol. 2015, 172, 52–58. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury 
to people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/jcm15166347

https://doi.org/10.1097/asw.0000000000000187
https://www.ncbi.nlm.nih.gov/pubmed/39037104
https://doi.org/10.1111/ijd.17232
https://www.ncbi.nlm.nih.gov/pubmed/38825758
https://doi.org/10.1111/jdv.70345
https://www.ncbi.nlm.nih.gov/pubmed/41657271
https://doi.org/10.1016/j.smrv.2015.01.009
https://www.ncbi.nlm.nih.gov/pubmed/26163057
https://doi.org/10.1016/j.sleep.2023.07.008
https://www.ncbi.nlm.nih.gov/pubmed/37487279
https://doi.org/10.1016/0191-8869(91)90110-w
https://doi.org/10.4088/pcc.17nr02247
https://www.ncbi.nlm.nih.gov/pubmed/29701929
https://doi.org/10.2147/ccid.s545766
https://www.ncbi.nlm.nih.gov/pubmed/41340884
https://doi.org/10.3390/jcm13010004
https://www.ncbi.nlm.nih.gov/pubmed/38202011
https://doi.org/10.1111/j.1525-1470.1991.tb00945.x
https://www.ncbi.nlm.nih.gov/pubmed/1838809
https://doi.org/10.1001/jamadermatol.2022.2742
https://www.ncbi.nlm.nih.gov/pubmed/35857307
https://doi.org/10.7759/cureus.78734
https://www.ncbi.nlm.nih.gov/pubmed/40065851
https://doi.org/10.3390/jcm12123997
https://www.ncbi.nlm.nih.gov/pubmed/37373690
https://doi.org/10.1007/s00403-025-04123-z
https://www.ncbi.nlm.nih.gov/pubmed/40105976
https://doi.org/10.5826/dpc.1502a5053
https://www.ncbi.nlm.nih.gov/pubmed/40401883
https://doi.org/10.2147/ccid.s451927
https://www.ncbi.nlm.nih.gov/pubmed/38348090
https://doi.org/10.25259/ijdvl_1385_2024
https://www.ncbi.nlm.nih.gov/pubmed/40826859
https://doi.org/10.5114/ada.2023.129944
https://www.ncbi.nlm.nih.gov/pubmed/38028416
https://doi.org/10.1111/jdv.15954
https://www.ncbi.nlm.nih.gov/pubmed/31515838
https://doi.org/10.5114/ada.2022.113616
https://www.ncbi.nlm.nih.gov/pubmed/35369625
https://doi.org/10.1111/bjd.13749
https://www.ncbi.nlm.nih.gov/pubmed/25702715
https://doi.org/10.3390/jcm15166347

	Introduction 
	Materials and Methods 
	Stress in Acne Vulgaris 
	Psychological Stress in Acne Vulgaris 
	Biochemical Mechanisms Linking Stress and Acne Vulgaris 
	Coping Strategies in Acne Vulgaris 
	Clinical Tips and Tools 

	Adherence 
	Determinants of Treatment Adherence 
	Adherence Assessment 
	Clinical Strategies to Support Adherence 

	Quality of Life 
	Self-Esteem 
	Sleep Disturbances 
	Psychological Disorders 
	Depression, Anxiety, and Broader Mental Health Outcomes 
	Anhedonia, Alexithymia, and Sexual Well-Being 
	Body Image, Eating Disorders, and Body Dysmorphic Disorder 
	Clinical Assessment and Practical Considerations 
	A Stepped Screening-And-Referral Pathway 

	Discussion 
	Principal Findings 
	Interpretation and Strength of Evidence 
	Clinical Implications 
	Limitations 
	Research Priorities 

	Conclusions 
	References



