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Abstrak 

 
Akne vulgaris adalah gangguan inflamasi kronis pada unit pilosebasea yang sering terjadi pada remaja 

dan dipengaruhi oleh fluktuasi hormonal, terutama pada perempuan dengan siklus menstruasi aktif. 

Penelitian observasional analitik dengan desain repeated-measures ini bertujuan menganalisis perbedaan 

keparahan akne antara fase pramenstruasi dan pascamenstruasi pada remaja perempuan. Sebanyak 69 

siswi usia 15–18 tahun dipilih secara purposive dari salah satu sekolah menengah atas di Aceh Besar, 

Indonesia. Data diperoleh melalui wawancara terstruktur dan fotografi wajah standar pada dua fase 

menstruasi. Penilaian keparahan akne dilakukan oleh dokter spesialis kulit berdasarkan Pedoman 

Praktik Klinis PERDOSKI. Analisis statistik menggunakan uji Marginal Homogeneity menunjukkan 

perbedaan bermakna antara kedua fase menstruasi (p < 0,001). Perbaikan klinis setelah menstruasi 

ditemukan pada 24 partisipan (34,8%; CI 95%: 23,7–47,2%). Pada fase pramenstruasi, sebagian besar 

partisipan mengalami akne sedang (61%), sedangkan pada fase pascamenstruasi didominasi oleh akne 

ringan (55%). Kesimpulannya, keparahan akne lebih sering ditemukan pada fase pramenstruasi dan 

tampak berhubungan dengan fluktuasi hormonal terkait siklus menstruasi. Temuan ini mendukung 

pentingnya evaluasi klinis berbasis siklus menstruasi pada remaja perempuan dengan akne vulgaris. 
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Abstract 

 
Acne vulgaris is a chronic inflammatory disorder of the pilosebaceous unit, commonly affecting adoles

cents and influenced by hormonal fluctuations, particularly in females with active menstrual cycles. Th

is repeated-measures observational analytic study aimed to analyze differences in acne severity betwee

n premenstrual and postmenstrual phases among adolescent girls. A total of 69 female students aged 1

5–18 years were selected through purposive sampling from a senior high school in Aceh Besar, Indone

sia. Data were obtained through structured interviews and standardized facial photography during two 

menstrual phases. Acne severity was assessed by a board-certified dermatologist based on the Indonesi

an Dermatology and Venereology Clinical Practice Guidelines. Statistical analysis using the Marginal 

Homogeneity test demonstrated a significant difference in acne severity between menstrual phases (p <

 0.001). Clinical improvement after menstruation was observed in 24 participants (34.8%; 95% CI: 23.

7–47.2%). During the premenstrual phase, most participants had moderate acne (61%), whereas mild a

cne predominated in the postmenstrual phase (55%). In conclusion, acne severity was more frequently 

observed during the premenstrual phase and appeared to be associated with menstrual cycle related hor

monal fluctuation. These findings support the importance of menstrual cycle–based clinical evaluation 

in adolescent females with acne vulgaris. 
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Introduction 

Acne vulgaris is a chronic inflammatory disorder of the pilosebaceous unit and remains 

one of the most common dermatological conditions affecting adolescents and young adults 

worldwide. Its clinical burden extends beyond cutaneous manifestations, encompassing 

significant psychosocial consequences, impaired quality of life, and the potential for permanent 

scarring (1,2). Global epidemiological data from the Global Burden of Disease (GBD) study 

estimate a prevalence of approximately 9.4%, with up to 85% of individuals aged 12–25 years 

experiencing acne during their lifetime (1,3,4). The pathogenesis of acne is multifactorial, 

involving increased sebum production, follicular hyperkeratinization, colonization by 

Cutibacterium acnes, and activation of complex inflammatory pathways (5). In contemporary 

dermatology, hormonal factors (particularly androgens) are recognized as key determinants in 

modulating sebaceous gland activity and cutaneous inflammatory responses (6,7). 

In female patients, acne frequently demonstrates a hormonally influenced clinical 

pattern, characterized by persistence, recurrence, or cyclical fluctuations in accordance with 

physiological endocrine changes (7,8). Hormonal variations throughout the menstrual cycle 

have long been implicated in the modulation of acne severity, particularly during the late luteal 

phase and the premenstrual period, when fluctuations in the relative levels of estrogen, 

progesterone, and androgens occur(9). Recent studies have demonstrated a significant increase 

in acne lesion counts during the late luteal and early follicular phases, with an average rise of 

approximately 5–6 lesions compared to other phases of the menstrual cycle (9). Furthermore, 

the phenomenon known as premenstrual flare is observed in a substantial proportion of female 

patients with acne, reflecting the close interplay between cyclical hormonal dynamics and 

cutaneous inflammatory activity (5,10).  

From a pathophysiological perspective, relative increases in androgen levels during 

specific phases of the menstrual cycle stimulate sebaceous gland activity, leading to enhanced 

sebum production and the formation of microcomedones, which subsequently amplify 

inflammatory responses through the activation of proinflammatory cytokines (6). In addition to 

androgenic stimulation, fluctuations in estrogen and progesterone levels influence skin barrier 

function, hydration, and local immune responses, thereby contributing to cyclical variations in 

acne severity (11). Contemporary understanding of acne further emphasizes inflammation as a 

central process occurring from the earliest stages of lesion development, involving interactions 

among microbial factors, lipid mediators, neuropeptides, Toll-like receptors (TLRs), nuclear 

factor kappa B (NF-κB) signaling pathways, and the production of proinflammatory cytokines 
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and chemokines (12). This integrated perspective aligns with the concept of the hormonal–

inflammatory axis, which underscores the interplay between endocrine and immune 

mechanisms in shaping the clinical course of acne, particularly in female patients (7). 

Although menstrual-related acne exacerbation has been widely recognized, evidence 

regarding intra-individual fluctuations of acne severity among adolescents remains limited, 

particularly in untreated populations. Most previous studies have focused on adult women, 

hormonal therapy users, or retrospective assessments, resulting in insufficient evidence 

regarding the natural variation of acne severity throughout the menstrual cycle in adolescents 

(9). Previous studies have also predominantly employed cross-sectional or retrospective designs 

and have rarely utilized repeated-measures approaches to assess intra-individual variability. 

Consequently, the relationship between menstrual phases and changes in acne severity among 

adolescent females remains insufficiently characterized.  

Therefore, this study was conducted to evaluate differences in acne vulgaris severity 

between the premenstrual and postmenstrual phases among adolescent females using a 

repeated-measures approach. The findings are expected to provide additional evidence of 

menstrual cycle–associated fluctuations in acne in adolescents and contribute to more 

appropriate clinical evaluation strategies in female patients with acne vulgaris. 

 

Methods 

This study employed an observational analytic repeated-measures (within-subject) 

design to evaluate intra-individual differences in acne vulgaris severity across two phases of 

the menstrual cycle, namely the premenstrual and postmenstrual phases. The repeated-measures 

design was selected to assess intra-individual variations in acne severity while minimizing inter-

subject variability. Written informed consent was obtained from all participants and their 

parents or legal guardians before participation in the study. Participant confidentiality and 

anonymity were maintained throughout the research process. Written informed consent was 

obtained from all participants and their parents or legal guardians before data collection. 

Official permission to conduct the study was obtained from the Faculty of Medicine, Syiah 

Kuala University, and the local educational authority (No. 3582/UN11.1.17/DT/2013). All 

study procedures were conducted in accordance with the ethical principles outlined in the 

Declaration of Helsinki. The study was conducted at SMA Negeri 1 Suka Makmur Sibreh, Aceh 

Besar, Indonesia. The study population comprised all female students enrolled at the school (n 

= 221). A total of 69 participants who met the predefined inclusion and exclusion criteria were 
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selected as study subjects using a purposive sampling method. Inclusion criteria consisted of 

female adolescents aged 15–18 years who were clinically diagnosed with acne vulgaris by a 

board-certified dermatologist and had a regular menstrual cycle. Exclusion criteria included 

participants who were undergoing acne treatment, had other facial dermatological conditions 

such as folliculitis, rosacea, or acneiform eruptions, or had potential confounding factors that 

could influence acne severity, including the use of specific cosmetic products, dietary factors, 

psychological stress, or certain medications.  

Primary data were collected through structured interviews to obtain detailed menstrual 

history and through standardized clinical documentation using facial photography. Each 

participant was evaluated at two time points: during the premenstrual phase (1–7 days before 

menstruation) and the postmenstrual phase (1–7 days after menstruation). Facial photographs 

were obtained using a digital camera under consistent conditions to ensure uniformity and allow 

objective clinical assessment. The severity of acne vulgaris was assessed by a dermatologist 

using the standardized clinical grading system based on the Indonesian Dermatology and 

Venereology Association (PERDOSKI) Clinical Practice Guidelines. Acne severity was 

classified as mild, moderate, or severe based on lesion type, lesion count, and the extent of 

inflammatory involvement, using the PERDOSKI clinical grading criteria. Mild acne was 

defined as predominantly comedonal lesions with minimal inflammatory papules and limited 

facial involvement. Moderate acne was defined by the presence of numerous inflammatory 

papules and pustules involving a wider area of the face. Severe acne was defined as extensive 

inflammatory lesions, including nodules or cysts, with diffuse facial involvement according to 

the PERDOSKI clinical grading system. To ensure consistency and reduce inter-observer 

variability, all assessments were performed by the same examiner at both observation points. 

To minimize the influence of potential confounding variables, participants with recent cosmetic 

changes, ongoing acne treatment, excessive psychological stress, specific dietary patterns 

associated with acne exacerbation, or medication use affecting hormonal balance were excluded 

from the study.  

Data analysis was performed using both univariate and bivariate approaches. Univariate 

analysis was used to describe the distribution of participant characteristics and study variables. 

Bivariate analysis was conducted to evaluate differences in acne severity between the 

premenstrual and postmenstrual phases using the Marginal Homogeneity test, which was 

selected because acne severity was analyzed as paired ordinal categorical data (mild, moderate, 
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and severe) obtained from the same participants at two different menstrual phases. Statistical 

significance was defined as a p-value < 0.05 with a 95% confidence interval.  

 

Research Results 

A total of 221 female students from SMA Negeri 1 Suka Makmur Sibreh were screened 

during the study period. Among them, 117 students (53%) were clinically diagnosed with acne 

vulgaris by a board-certified dermatologist, while 104 students (47%) did not present with acne. 

Of those diagnosed, 69 participants met the inclusion criteria and were enrolled in the study, 

whereas 48 individuals were excluded due to ongoing acne treatment, presence of other 

dermatological conditions, or potential confounding factors such as cosmetic use, dietary 

influences, and psychological stress. 

 

Table 1. The Characteristics of the Acne Vulgaris Respondent 

 
Characteristics Frequency(n) Percentage (%) 

Age    

15 10 14 

16 27 39 

17 27 39 

18 5 7 

Body Mass Index (kg/m2)   

< 18,5 23 33 

18,5 – 23 37 54 

> 23 9 13 

Age Onset of Acne   

11 

12 

13 

14 

15 

16 

2 

12 

26 

16 

12 

1 

3 

17 

38 

23 

17 

1 

Family History of Acne Vulgaris  

Yes 38 55 

No 31 45 

 

Table 2. Respondent Characteristics Based on Menstrual Cycle 

 
Characteristics Frequency(n) Percentage (%) 

Age Onset of Menarche   

11 2 3 

12 11 16 

13 26 38 
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14 22 32 

15 8 12 

Menstrual Duration (days) 

3-7 64 93 

> 7 5 7 

Menstrual Cycle Length (days) 

< 21 0 0 

21 – 35 65 94 

> 35 4 6 

 

Table 3. Distribution of Acne Vulgaris Severity in the Premenstrual Phase 

 
Severity of Acne Vulgaris  Frequency(n) Percentage (%) 

Mild 18 26 

Moderate 42 61 

Severe 9 13 

Total 69 100 

 

Table 4. Distribution of Acne Vulgaris Severity in the Postmenstrual Phase 

 
Severity of Acne Vulgaris  Frequency(n) Percentage (%) 

Mild 38 55 

Moderate 23 33 

Severe 8 12 

Total 69 100 

 

Table 5. Comparison of Acne Vulgaris Severity between Premenstrual and Postmenstrual 

Phases 

 
 Postmenstrual Total p value 

Mild Moderate Severe   

Premenstrual 

Mild 14 4 0 18 

<0,001 Moderate 24 14 4 42 

Severe 0 5 4 9 

Total 38 23 8 69  

 

Bivariate analysis using the Marginal Homogeneity test demonstrated a statistically 

significant difference in acne severity between the premenstrual and postmenstrual phases (p < 

0.001). A total of 24 participants (34.8%; 95% confidence interval [CI]: 23.7–47.2%) showed 

clinical improvement in acne severity after menstruation. A substantial proportion of 

participants who presented with moderate acne during the premenstrual phase showed 

improvement to mild acne in the postmenstrual phase. 
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Discussion 

The findings of this study demonstrated a statistically significant difference in the 

severity of acne vulgaris between the premenstrual and postmenstrual periods, with acne 

tending to worsen during the premenstrual phase. These findings are consistent with previous 

studies reporting that menstrual cycle fluctuations are associated with changes in acne severity 

among adolescent females (9,13). Premenstrual flare has been widely recognized as a common 

clinical phenomenon in female patients with acne vulgaris and reflects the influence of 

hormonal fluctuations on skin condition (5,14). Therefore, the present study supports the 

association between menstrual cycle phases and variations in acne severity. 

Several mechanisms may contribute to this association. Hormonal fluctuations during 

the late luteal phase, particularly changes in estrogen, progesterone, and androgen balance, have 

been suggested to influence sebaceous gland activity and follicular keratinization (7,15). 

Relative androgen predominance before menstruation may increase sebum production and 

contribute to follicular obstruction, thereby facilitating the formation of acne lesions (16). In 

addition, previous studies have suggested that hormonal changes may alter the skin 

microenvironment and promote inflammatory responses associated with acne exacerbation 

(16,17). However, because hormonal and inflammatory biomarkers were not directly measured 

in this study, these mechanisms should be interpreted as potential explanatory pathways rather 

than definitive causal processes. 

The reduction in acne severity observed during the postmenstrual phase may be 

associated with hormonal stabilization during the early follicular phase (7). Earlier studies have 

reported that improved hormonal balance after menstruation may contribute to decreased 

sebaceous activity and gradual resolution of inflammatory lesions (9). This finding is in line 

with the current study, in which lower acne severity scores were observed after menstruation. 

The present findings are also comparable with previous studies conducted in adolescent 

populations, which reported that acne severity frequently fluctuates according to menstrual 

cycle phases (13,14). Adolescence is characterized by active endocrine maturation and 

increased sebaceous gland sensitivity, which may contribute to more noticeable cyclical 

changes in acne severity(7,18). Nevertheless, the degree of acne fluctuation may vary among 

individuals. In the present study, some participants did not experience substantial improvement 

after menstruation, while several cases demonstrated persistent or worsening acne severity. 

These variations may be influenced by multiple factors not evaluated in this study, such as stress 
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levels, sleep quality, dietary habits, cosmetic use, genetic predisposition, treatment adherence, 

and individual skin sensitivity (19,20). 

Compared with previous studies, the current study specifically highlights differences in 

acne severity between premenstrual and postmenstrual periods in adolescent females within the 

studied population. While earlier studies mainly focused on hormonal theories or adult female 

populations, this study provides additional evidence regarding cyclical acne variation in 

adolescents. However, the findings should be interpreted cautiously because the study design 

does not establish causality between changes in menstrual hormones and acne severity. 

This study has several limitations. First, hormonal profiles and inflammatory 

biomarkers were not measured directly; therefore, the biological mechanisms underlying acne 

fluctuation could not be confirmed objectively. Second, several confounding factors, including 

stress, dietary patterns, skincare use, and sleep quality, were not comprehensively assessed. 

Third, the sample size was relatively limited and derived from a single population, which may 

reduce the generalizability of the findings. In addition, acne severity assessment was conducted 

within a relatively short observational period. 

Future studies are recommended to include hormonal and inflammatory biomarker 

measurements to better clarify the biological pathways associated with menstrual-related acne 

fluctuation. Larger multicenter studies with longer follow-up periods are also needed to 

evaluate other contributing factors, including psychological stress, lifestyle, and environmental 

influences. Furthermore, longitudinal studies may provide stronger evidence regarding 

temporal relationships between menstrual cycle changes and acne severity. 

Overall, the findings of this study suggest that menstrual cycle phases are associated 

with changes in the severity of acne vulgaris in adolescent females. Premenstrual periods tended 

to be associated with higher acne severity scores compared with postmenstrual periods. These 

findings may contribute to a better understanding of cyclical acne patterns in adolescents and 

may help clinicians consider menstrual history during acne evaluation and management. 

 

Conclusions and Suggestions 

This study demonstrated a significant difference in the severity of acne vulgaris between 

the premenstrual and postmenstrual phases in adolescent females, with greater severity 

observed during the premenstrual phase. These findings suggest that menstrual cycle phases 

may be associated with cyclical variations in acne severity and highlight the importance of 

considering menstrual history during clinical evaluation of adolescent females with acne 
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vulgaris. Increased awareness of menstrual-related acne fluctuations may assist clinicians in 

improving patient counseling and individualized acne management strategies. Future studies 

involving broader populations, longer observation periods, and more comprehensive clinical 

assessments are recommended to strengthen the understanding of menstrual-related acne 

fluctuations in adolescents. 

 

Limitation 

This study has several limitations. First, hormonal profiles and inflammatory 

biomarkers were not measured directly; therefore, the biological mechanisms underlying acne 

fluctuation could not be confirmed objectively. Second, several confounding factors, including 

stress, dietary patterns, skincare use, and sleep quality, were not comprehensively assessed. 

Furthermore, adherence to skincare restrictions and control of external factors during the 

observation period were not objectively monitored, which may have influenced acne severity 

outcomes. Third, the sample size was relatively limited and derived from a single population, 

which may reduce the generalizability of the findings. In addition, acne severity assessment 

was conducted within a relatively short observational period. 
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