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Abstract 

Seborrheic dermatitis (SD) is linked with Malassezia colonization, which increases in hijab-wearing 

women. The growing number of hijab wearers in Indonesia makes this issue relevant. Interleukin 

(IL)-17 plays a role in inflammation and antifungal immunity, including against Malassezia. 

However, studies on the role of IL-17 in SD, particularly in hijab-wearing women, are currently 

lacking. Our study purpose was to evaluate differences in IL-17 levels between hijab-wearing women 

with SD and without SD, and their correlation with SD severity. This cross-sectional study included 

66 hijab-wearing participants aged 18-59 years, with 34 in the SD group and 32 in the non-SD group. 

IL-17 expression was assessed using Enzyme-Linked Immunosorbent Assay (ELISA) on scalp skin 

samples obtained through tape stripping (Sebutape®). The SD group had significantly lower IL-17 

levels (0.064 [0.006-0.354] pg/µg protein) compared to the non-SD group (0.105 [0.030-0.531] pg/µg 

protein) (p=0.002), with a strong negative correlation between IL-17 levels and SD severity scores 

(r= –0.728, p=0.000). The result suggests a potential protective role of IL-17 against SD.  

 

Introduction 

Seborrheic dermatitis (SD) is a chronic and recalcitrant inflammatory skin disorder that primarily 

affects the sebaceous gland-bearing areas. Globally, the prevalence of SD has been reported to be 

approximately 5%.1 In Indonesia, outpatient visits at Cipto Mangunkusumo Hospital accounted for 

about 11% in 2023,2 and the prevalence of adolescent SD significantly increased (26.54%) compared 

to subtropical countries.3 Female gender, scalp predilection, and younger age were shown as negative 

factors for quality of life in SD patients.4,5 The incidence of SD is also linked with the prominent 

Malassezia restricta6 and disruption of the skin barrier7 in hijab-wearing women. In Indonesia, where 

Muslims are the majority, wearing the hijab is a common practice (72% in 2018), making this issue 

significant.  

Seborrheic dermatitis is caused by the hydrolysis of free fatty acids by Malassezia, which then 

activates the dendritic cells through pattern recognition receptors (PRRs). Dendritic cells stimulate 

both T helper (Th)2 and Th17, which then results in the production of the cytokines interleukin (IL)-

2, IL-6, IL-10, IL-12, and IL-17.8,9  

Currently, the role of IL-17 in SD remains poorly understood; however, IL-17 is strongly associated 

with other autoinflammatory diseases.8 Experimental studies of Mpzl3 mice with the SD phenotype 

found increased IL-17 levels accompanied by an increase in γδ T cells as the primary IL-17-producing 

cells.9 In the epicutaneous infection model, the colonization of Malassezia pachydermatis increased 

IL-17-mediated inflammation, and the knockout IL-17 model showed uncontrollable Malassezia 

growth, suggesting a relationship between Malassezia and the degree of inflammatory response.10 



  

 

The persistence of the Malassezia colony is shown to induce chronic inflammation.11 It was also 

reported that Malassezia infection12 and SD13 occurred in IL-17 inhibitor treatment.  

There are no studies on IL-17 levels in SD, especially among hijab-wearing women, or their 

connection to the extent of inflammation caused. This study explored differences in IL-17 levels 

between hijab-wearing women with SD and non-SD, and the correlation with SD scalp severity. 

 

Materials and Methods 

Design overview 

This study was an analytical cross-sectional investigation aimed at measuring the mean difference of 

IL-17 levels in the scalps of hijab-wearing women with SD compared to hijab-wearing women 

without SD. This study also analysed the correlation between IL-17 value and the severity score of 

SD. 

 

Setting and participants 

The study was conducted at the Dermatology and Venereology Outpatient Clinic, Cipto 

Mangunkusumo Hospital (Indonesia), from May to June 2025. The ethical approval for this study 

was granted by the Health Research Ethics Committee, Faculty of Medicine, Universitas Indonesia, 

and Cipto Mangunkusumo Hospital. Participants were divided into two groups: hijab-wearing women 

with SD (SD group) and hijab-wearing women without SD (non-SD group). Inclusion criteria for 

both groups consisted of women with scalp SD lesions aged between 18 and 59 years, who have worn 

hijab for at least 5 years for a minimum of 8 hours daily, and who willingly agreed to participate in 

the study. Exclusion criteria for both groups included having any scalp disorder (such as alopecia, 

trichotillomania, malignancy, inflammation other than SD, or infection), use of any topical or 

therapeutic product (including ingredients like antifungal, anti-inflammatory, or corticosteroids) 

within the past 2 weeks, use of systemic medication (including antibiotics, immunosuppressants, or 

nonsteroidal anti-inflammatory drugs) within the past 4 weeks, and pregnancy or lactation.   

From the time of enrolment, there were 34 participants in the SD group and 32 participants in the 

non-SD group. The minimum required sample size was calculated using the formula for detecting a 

mean difference in IL-17 levels and for assessing the correlation between IL-17 levels and the SD 

severity score. 

 

SD severity score 

The severity of SD scalp was measured with the 16-point scale described by Zhang et al.14 The SD 

severity was divided into three categories: mild, moderate, and severe. The points measured included 



  

 

adherent scalp flaking (0-10), area of erythema (0-3), and pruritus (0-3). A total accumulation of 0-5 

points showed mild, 6-9 points showed moderate, 10-16 points showed severe SD.14  

 

Skin stripping 

IL-17 was measured from the stratum corneum and sebum collected using the tape absorption method 

with Sebutape®. We adopted the sample collection method described by Perkins et al.15 Sebutape® 

was divided horizontally into three linear strips and applied to the scalp for one minute each. In 

contrast to the previous study, which used two strips, we used three strips (nine linear sections). 

Collected samples were processed into skin homogenates and analyzed for IL-17 using an Enzyme-

Linked Immunosorbent Assay (ELISA) kit from Cloud-Clone Corp (Houston, TX, USA). 

 

Statistical analysis 

Data were stored in a database and analyzed using SPSS version 21 (IBM Corp., Armonk, NY, USA). 

The chi-square test was applied to categorical variables, with Fisher’s exact test used when chi-square 

assumptions were not met. Due to non-normal distribution, the Mann-Whitney test was employed to 

compare IL-17 levels between groups. Spearman’s correlation test was performed to evaluate the 

relationship between IL-17 levels and disease severity scores. A p-value of <0.05 was considered 

statistically significant. 

 

Results  

Sociodemographic characteristics 

The sociodemographic characteristics of the study participants are presented in Table 1. A total of 66 

individuals were enrolled, comprising 34 in the SD group and 32 in the non-SD group. The mean age 

in the SD group was 37.94±9.19 years, while in the non-SD group it was 35.78±10.18 years 

(p=0.368). Most participants in the SD group had a medium level of education (61.8%), whereas in 

the non-SD group, the majority had higher education (65.6%), suggesting that both groups generally 

had moderate-to-high education levels. In terms of occupation, the majority of participants in both 

groups worked as civil servants or private employees: 82.4% in the SD group and 68.8% in the non-

SD group. The average duration of hijab use was significantly longer in the SD group than in the non-

SD group (17.4±6.3 vs. 14.8±7.3 years; p=0.043). 

No participants reported a history of HIV/AIDS or cardiovascular disease; meanwhile, the prevalence 

of hypertension and diabetes mellitus was relatively low in both. The prevalence of dyslipidaemia 

was higher in the SD group compared to the non-SD group (26.5% vs. 3.1%). However, comorbidity 



  

 

assessment in this study was based solely on medical history interviews and did not use standardized 

diagnostic procedures. 

More than half of the SD group (52.6%) reported a family history of SD, compared to the non-SD 

group (40.6%), though this difference was not statistically significant (p=0.45). No participants in 

either group reported being active smokers. Most participants in both groups were categorized as 

overweight or obese, classified as high risk for metabolic syndrome. This proportion was higher in 

the SD group (82.4%) than in the non-SD group (68.8%), although the difference was not statistically 

significant (p=0.317).  

 

Clinical characteristics 

The clinical characteristics of participants are shown in Table 2. Among SD participants, 11 (32.4%) 

had mild SD, 15 (44.1%) had moderate SD, and 8 (23.5%) had severe SD. There was a trend toward 

increased topical treatment use with increasing severity of SD: mild SD (18.2%), moderate SD (20%), 

and severe SD (50%), although the difference was not statistically significant (p=0.251). The mean 

duration of SD (in weeks) was longer in the severe group (19.75±7.44 weeks) than in the mild SD 

(18.18±6.27 weeks) and moderate SD (15.53±5.55 weeks); however, the difference was not 

statistically significant (p=0.256). Itch intensity, measured with the Visual Analog Scale (VAS), was 

higher in the severe SD group (median 8, range 3-9), compared with the mild (median 6, range 3-8) 

and moderate groups (median 5, range 1-8). These differences were not statistically significant 

(p=0.067). According to the Dermatology Life Quality Index (DLQI), 50% of participants in the 

severe SD group reported a severe impact on quality of life, compared with 27.3% in the mild SD 

and 11.8% in the moderate SD groups. Although there was a trend toward greater impact in the severe 

group, the difference was not statistically significant (p=0.76). 

 

Comparison of IL-17 in the SD and non-SD groups 

The measurement of IL-17 in the 66 participants was 0.086 (0.006-0.531) pg/µg protein. The median 

level in the SD group was 0.064 pg/µg protein (range: 0.006-0.354 pg/µg), whereas in the non-SD 

group it was 0.105 pg/µg protein (range: 0.030-0.531 pg/µg). This difference yielded a statistically 

significant p-value of 0.002. These results indicate that scalp IL-17 levels in hijab-wearing women 

with SD are lower compared to those without SD. 

 
Correlation between scalp IL-17 levels in hijab-wearing women with SD and severity scores 

Based on the correlation analysis between IL-17 levels and SD severity scores on the 16-point scale 

described by Zhang et al.,14 strong negative correlation was observed (r= –0.728; p<0.001), indicating 

that lower IL-17 levels were associated with higher severity scores. This statistically significant 



  

 

correlation reinforces the observed trend of lower IL-17 levels in the SD group compared to the non-

SD group. 

 

Discussion 

There was no significant difference in age, occupancy, family history of SD, and nutritional status 

between the SD and non-SD groups. The proportion of participants with higher education was higher 

in the non-SD group; however, both groups generally had educational backgrounds ranging from 

senior high school to the undergraduate level, indicating a well-educated population.16 Dyslipidaemia 

was higher in the SD group based on history taking; however, this study did not conduct laboratory 

studies necessary for the diagnosis of dyslipidaemia.17 The duration of hijab usage was longer in the 

SD group (17.38±6.31 years) compared to the non-SD group (14.75±7.25 years), which was 

statistically significant (p=0.043). Long-term use of hijab may create a humid, poorly ventilated scalp 

environment, thereby impairing barrier function.7 Scalp microbiome studies in hijab-wearing women 

also show a predominance of M. restricta and Staphylococcus capitis, species associated with SD 

severity and recurrence.6  

This study shows a trend in which increasing SD severity is associated with greater itch intensity and 

a greater impact on quality of life. Severe cases were more likely to have used treatment, reported 

higher VAS scores, and showed greater DLQI impact, although differences were not statistically 

significant. Since all participants were women, who generally experience greater disruption in daily 

functioning, this may help explain the predominantly moderate-to-severe impairment in quality of 

life observed.3,18 

The study found that scalp IL-17 levels in hijab-wearing women with SD were significantly lower 

than in those without SD (median 0.064 [0.006-0.354] vs. 0.105 [0.030-0.531] pg/µg protein; 

p=0.002). Reduced IL-17 levels may be associated not only with inflammatory processes but also 

with the broader physiological and pathological functions of this cytokine. Physiologically, IL-17 

contributes to host defence and tissue repair, and several studies have demonstrated its role in immune 

responses against bacteria, fungi, and viruses.19 Regarding antifungal defence, IL-17 has been 

implicated in superficial fungal infections, including Candida and Malassezia.10,19  

The reduction in IL-17 may also be linked to Malassezia’s role in SD.8,9 Although Malassezia has 

long been associated with inflammation in SD, the precise host response and inflammatory 

mechanisms remain unclear.20,21 Nevertheless, several experimental models using epicutaneous 

inflammation support the role of IL-17 in epithelial defence and response to Malassezia. Recent 

studies have revealed that Malassezia, although a normal skin commensal, can elicit complex and 



  

 

ambivalent IL-17-mediated immune responses: protective against over-colonization yet potentially 

exacerbating inflammation under acute conditions.20-22  

The homeostatic response to Malassezia is dominated by IL-17, which is produced by T cells in 

normal conditions. Sparber et al.10 showed that Malassezia triggers neutrophil infiltration and the 

expression of IL-17A/F, IL-22, and IL-23 in murine skin, regardless of barrier disruption. In this 

model, IL-17 or IL-23 deficiency resulted in failure to control Malassezia colonization. Jia et al.11 

also showed that Malassezia globosa induces pathogenic Th17 differentiation via keratinocyte-

derived IL-23 through the TLR2/MyD88/NF-κB pathway, indicating that keratinocytes serve as a 

primary source of inflammatory signals in controlling Malassezia. 

Ruchti et al.22 found that Vγ4+ γδ T cells were the leading producers of IL-17A in mouse skin 

colonized by Malassezia pachydermatis. These cells exhibit memory-like behaviour, capable of 

recognizing Malassezia specifically without requiring antigen presentation by other cells, and persist 

long after colonization. Activation of IL-17 in these γδT17 cells depends on IL-23 and IL-1 but is 

independent of PRR signalling via toll-like receptors (TLRs) or C-type lectin receptors (CLRs). 

Miyachi et al.23 found that Malassezia furfur induces IL-17-mediated skin inflammation through IL-

36 receptor activation and MyD88 signalling in keratinocytes, even without barrier disruption. This 

suggests that Malassezia can directly stimulate inflammation in intact skin via the IL-36R/MyD88 

axis, involving innate lymphoid cells type 3 (ILC3).  

Ungar et al.,20 using tape-stripping transcriptomic profiling, identified upregulation of the IL-17 

pathway in facial SD lesions compared to normal skin. This activation included IL-17C, IL-36G, and 

antimicrobial peptides such as DEFB4, suggesting IL-17-driven inflammation in SD is largely Th1-

mediated with minimal Th2 involvement. 

Perkins et al.,15 using a similar tape-stripping method as this study, reported reduced IL-1α and 

increased IL-2 in SD. IL-1α, an early epithelial signal for IL-17 activation, when reduced, indicates 

a weakened pathogen alarm system. Conversely, elevated IL-2 may reflect a shift toward regulatory 

immune activation or proliferation of other T cell subsets not directly involved in Malassezia 

clearance.  

Malassezia is a commensal organism, evidenced by its ability to stimulate various PRRs, not only 

pro-inflammatory (e.g., via TLR2) but also regulatory and tolerogenic pathways (e.g., via Mincle, 

Dectin-1, Dectin-2, and Langerin), which are associated with transforming growth factor (TGF)-β 

and IL-10. The thick lipid layer of the Malassezia cell wall has been shown to increase intracellular 

IL-10 expression in keratinocyte cultures.24 

Malassezia requires saturated fatty acids for survival; thus, human sebum serves as a source of 

saturated fatty acids, which are metabolized by Malassezia lipase (Mlip). The metabolism yields free 



  

 

fatty acids, including oleic acid, which has irritant effects in SD by disrupting ceramides and 

increasing skin permeability. However, oleic acid also exhibits anti-inflammatory properties. These 

anti-inflammatory effects act via major histocompatibility complex (MHC) expression modulation, 

suppressing neutrophil proliferation25 and enhancing regulatory T cell responses.26  

El Mahi et al.27 found that skin areas with high oleic acid in resolved psoriatic lesions showed lower 

expression of IL-17 transcription factors (SPRR2A, SPRR2D, DEFB4A) upon T cell activation in 

skin explants. A comparable IL-17-suppressing mechanism mediated by fungal lipase products was 

identified in Candida albicans, wherein Basso et al.28 demonstrated that C. albicans-derived palmitic 

acid inhibits IL-17 production through dendritic cell pathways modulation. 

Several studies on IL-17 inhibitors report an increased risk of superficial fungal infections, including 

Malassezia. The safety profile of secukinumab in pustular psoriasis showed a 1.05% incidence of 

superficial fungal infections.29 Alam et al.12 described a case of generalized tinea versicolor one 

month after ixekizumab treatment. SD itself has also been reported as a potential side effect of IL-17 

inhibitors, though the incidence is low, as reported by Saeki et al. (8/91; 8.8%).13 

This study supports the understanding that SD is a complex chronic inflammatory skin condition. IL-

17 plays a crucial role in limiting Malassezia colonization through acute inflammatory responses via 

TLR2 and direct activation, while also being modulated by regulatory and tolerogenic responses via 

Mincle, Dectin-1/2, and Langerin. The scalp milieu in hijab-wearing women, characterized by 

increased transepidermal water loss (TEWL) and higher prevalence of M. restricta, may necessitate 

IL-17-driven homeostatic mechanisms. The observed reduction in IL-17 among hijab-wearing 

women may reflect a disrupted homeostatic response, contributing to the development of SD. This 

IL-17 reduction may be mediated by oleic acid, a Malassezia-derived metabolic product that functions 

as an IL-17 inhibitor. The proposed model of scalp immune homeostasis in hijab-wearing women, 

based on this study, is illustrated in Figure 1. 

Correlation analysis demonstrated a strong negative correlation between IL-17 levels (pg/µg protein) 

and SD severity scores based on the 16-point scale (r= –0.728; p=0.000). This indicates that IL-17 

levels decrease as SD severity increases, and vice versa. 

The severity score on the 16-point scale reflects increasing levels of scaling, erythema, and pruritus 

in SD, which are clinical signs of inflammation.14 An increase in M. restricta and M. globosa has 

been associated with higher SD severity.8 Malassezia secretes enzymes that hydrolyse triglycerides 

and phospholipids in sebum (lipases and phospholipases). This process generates large amounts of 

free fatty acids (e.g., oleic acid), which directly disrupt cutaneous lipid homeostasis. These free fatty 

acids also exacerbate skin barrier dysfunction through mechanisms such as pH dysregulation, 

imbalance in the ceramide/cholesterol ratio, induction of parakeratosis, impaired stratum corneum 



  

 

integrity, and activation of immune responses.30 The immune response triggered by Malassezia and 

its lipid byproducts may involve dendritic cell activation. High-virulence Malassezia species such as 

M. restricta and M. globosa have been shown to upregulate caspase-1 and IL-1β expression in human 

keratinocytes.8  

Studies have also shown that the absence of IL-17A/F or MyD88 signalling in keratinocytes leads to 

delayed Malassezia clearance due to a prolonged neutrophil-mediated inflammatory phase. This 

compensatory mechanism is less effective than IL-17-mediated clearance, resulting in persistent 

Malassezia colonization and chronic inflammation.11,22  

Figure 2 illustrates the proposed model linking IL-17 levels to SD severity. IL-17 plays a crucial 

antifungal role in regulating Malassezia colonization. However, increased Malassezia growth and 

oleic acid production can suppress IL-17 responses. In parallel, Malassezia overgrowth disrupts the 

skin barrier through oleic acid-induced keratinocyte responses. These responses, including dendritic 

cell activation, increased IL-1β, and inflammasome signalling, lead to localized inflammation. 

Reduced IL-17 may shift the host’s antifungal defence from IL-17-driven pathways to less effective 

neutrophil-dominant mechanisms, thereby promoting persistent colonization and chronic 

inflammation. This chain of events may explain the observed increase in SD severity. 

 

Conclusions 

This study showed IL-17 levels in women wearing hijab with SD were significantly lower compared 

to those without SD, with a significant negative correlation with SD clinical severity. This study was 

the first to explore IL-17 levels in the SD of hijab-wearing women using a non-invasive tape-stripping 

method. However, it had several limitations: it did not assess the dynamic changes of IL-17 due to its 

cross-sectional design; it did not measure other relevant cytokines, including the pro-inflammatory 

IL-1, IL-23, and IL-36, as well as the anti-inflammatory IL-10; it did not include a microbiome 

analysis; and it limited the correlation analysis to the SD severity score without ensuring a minimum 

number of participants in each severity category, as the study was designed as a preliminary 

investigation. Further research, based on this study’s limitations, is advised to investigate the role of 

IL-17 in SD. 
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Table 1. Sociodemographic characteristics of subjects comparing scalp IL-17 levels in hijab wearing 
women with SD and without SD (n=66). 
 
Characteristic Non-SD (n=32) SD (n=34) p-value 
Age (years), median 35.78±10.18 37.94±9.19 0.368a 
Education, n (%) 
Lower level education 0 (0) 0 (0) 

0.048b Middle level education 11 (34.4) 21 (61.8) 
Higher level education 21 (65.6) 13 (38.5) 
Occupancy, n (%) 
Resident 4 (12.5) 1 (2.6) 

0.317b Civil servant/private employee 22 (68.8) 28 (82.4) 
Other 6 (18.8) 5 (14.7) 
Duration of hijab use (years) 13 (5-35)* 17.38±6.32** 0.043c 
History of diseases other than SD, n (%) 
HIV/AIDS 0 (0) 0 (0) NA 
Dyslipidemia 1 (3.1) 9 (26.5) 0.013d 
Hypertension 2 (6.3) 2 (5.9) 1.000d 
Diabetes mellitus 1 (2.9) 1 (3.1) 1.000d 
Heart disease 0 (0) 0 (0) NA 
Family history of SD, n (%) 13 (40.6) 18 (52.6) 0.45b 
History of active smoking habits, n (%) 0 (0) 0 (0) NA 
Nutritional status, n (%) 
Low risk of metabolic syndrome 
(underweight and normal) 10 (31.3) 6 (17.6) 0.317b 

High risk of metabolic syndrome 
(overweight and obese) 22 (68.8) 28 (82.4)  

 
SD, seborrheic dermatitis; NA, not applicable; *median (minimum-maximum); **mean ± standard 
deviation; aunpaired t-test; bcontinuity correction; cMann-Whitney test; dFisher’s Exact Test.  
  



  

 

Table 2. Clinical characteristics between mild, moderate, and severe SD (n=34). 
 

Characteristics Mild SD 
n=11 (32.4%) 

Moderate SD 
n=15 (44.1%) 

Severe SD 
n=8 (23.5%) p-value 

Treatment history, n (%) 
None 9 (81.8) 12 (80) 4 (50) 

0.251
a
 Topical medication 2 (18.2) 3 (20) 4 (50) 

Systemic medication 0 (0) 0 (0) 0 (0) 
Duration of SD (months)* 18.18±6.27 15.53±5.55 19.75±7.44 0.256

b
 

Itching complaints (VAS) 5.64±1.43* 4.93±1.75* 8 (3-9)** 0.067
c
 

DLQI, n (%) 
No effect 0 (0) 0 (0) 1 (12.5) 

0.76
a
 

Small effect 4 (36.4) 2 (13.3) 1 (12.5) 
Moderate effect 4 (36.4) 5 (44.4) 2 (25) 
Very large effect 3 (27.3) 3 (11.8) 4 (50) 
Extremely large effect 0 (0) 0 (0) 0 (0) 

 
SD, seborrheic dermatitis; DLQI, Dermatology Life Quality Index; VAS, Visual Analog Scale; 
*mean±standard deviation, **median (minimum-maximum); alikelihood ratio; bAnalysis of Variance; 
cKruskal-Wallis test.  
 
 
 
 
Figure 1. Model of IL-17 role in scalp SD among hijab-wearing women compared to non-SD 

controls. 
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Figure 2. Model of IL-17 correlation with SD severity. 
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