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ABSTRACT 

    

Sebaceousness as a factor contributing to  
the size of facial pores  

    
Mi Ryung Roh  

 
Department of Medicine 

 The Graduate School, Yonsei University 

 
(Directed by Professor Kee Yang Chung) 

 

 

Many endogenous and exogenous factors are known to cause enlarged 

pilosebaceous pores. Such factors include sex, genetic predisposition, aging, 

chronic ultraviolet light exposure, comedogenic xenobiotics, acne and 

seborrhea. This study was attempted to determine the factors related to 

enlarged pores. We assessed the relationship of sebaceousness, age, sex, 

hormonal factors, and severity of acne with the pore size. A prospective, 

randomized, controlled study was designed. A Total of 60 volunteers, 30 

males and 30 females, were recruited for this study. Magnified images of 

pores were taken using a dermoscopic video camera and measured using an 

image analysis program. The skin surface sebum level was measured with a 

Sebumeter®. Using multiple linear regression analysis, increased pore size 

was significantly associated with increased sebum level, sex and age. Among 

the variables, sebum level correlated most with the pore size followed by male 

sex. In comparing male and female participants, male had higher correlation 



  iv 

between the sebum level and the pore size (male; r=0.474, female; r=0.377). 

Thus additional factors seem to influence pore size in females. Menstrual 

cycle showed significant correlation (p=0.007), but severity of acne was not 

significantly associated with the pore size. In conclusion, enlarged pore sizes 

are associated with increased sebum level, age and male sex. In female 

patients, an additional hormonal factor such as menstrual cycle affects the 

pore size. 

                                                               

Key words: Key words: Key words: Key words: Sebaceousness,Sebaceousness,Sebaceousness,Sebaceousness,    enlarged enlarged enlarged enlarged poreporeporepore
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Sebaceousness as a factor 

contributing to 

the size of facial pores 

    

Mi Ryung Roh 
 

Department of Medicine 
 The Graduate School, Yonsei University 

 
(Directed by Professor Kee Yang Chung) 

  

I. INTRODUCTION 

 

‘Skin pore’ usually applies to the visible topographic features at the skin 

surface corresponding to enlarged openings of pilosebaceous follicles.1,2 They 

appear as empty funnel-shaped structures or as cornified cylindrical plugs 

corresponding to comedones. Visible empty funnel-shaped pores are 

physiologically present in all individuals. Horny impacted pores are normally 

seen in the facial skin, especially the nose and cheeks but the appearance of 
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pores differs among individuals. Many exogenous and endogenous factors 

such as sex, genetic predisposition, aging, chronic ultraviolet light exposure, 

comedogenic xenobiotics, acne and seborrehea are known to be responsible 

for enlarged pores.3 Oily skin results from large quantities of sebum being 

produced by the sebaceous glands, filling the follicular reservoir and leaking 

onto the body surface. On the face, greasy skin is shiny and may be 

accompanied by large pores, follicular plugs and comedones. Various factors 

are known to influence sebum secretion and there is a consensus that sebum 

secretion rate declines with age.4 It has been determined that after reaching 

maximum rates at around 20 years of age, sebum secretion steadily declines, 

in both men and women, over the entire succeeding life span. Generally there 

is no clear evidence that male produce larger amount of sebum although male 

tends to have higher values.5 Hormonal factors also contribute to the 

difference in sebum secretion. Androgen exerts a major effect on sebocyte 

proliferation and sebum secretion6,7 and the level of receptors for 5α-reductase 
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type 1 is significantly higher in sebaceous glands than in other skin 

structures.8,9 Estrogen counteracts the effect of androgen but with a much 

weaker potency. Environmental factors such as season, relative humidity and 

temperature are also known to influence sebum secretion.10  

The attributes of oily skin are of significant cosmetic concern because some 

women complain of having trouble of applying make-ups, since the skin 

surface is greasy and often is roughened due to enlarged pores and keratotic 

plugs. Various treatment modalities to reduce the size of the pores, such as 

intense pulsed light, retinoic acid cream, oral isotretinoin, isotretinoin 

iontophoresis, and glycolic acid peeling have been used without much success.  

The purpose of this study was to determine the factors related to enlarged 

pores and we assessed the relationship of sebaceousness, age, sex, hormonal 

factors, and severity of acne with the pore size.  
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II. PATIENTS AND METHODS 

 

1. Patients 

 

A total of 60 healthy volunteers, 30 males and 30 females, were recruited 

for this study in the Department of Dermatology, Severance Hospital in Seoul. 

The patient selection was randomized and all patients consented to 

participation in the study and they were provided with a copy of the consent 

form. The volunteers did not have any dermatologic disease and were not 

taking any medications during the study. The mean age of male participants 

was 29 years old, ranging from 23 to 41. The mean age of female participants 

was 32 years old, ranging from 23 to 43. The study was initiated during the 

winter and spring seasons when the outdoor and indoor temperatures were 

lower than 23°C. Participants were asked about prior severity of acne 

(evaluated on a 0 to 4 scale; 0- no history of previous acne, 1- 
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noninflammatory acne lesions, 2- inflammatory papulopustular acne lesions, 

3- inflammatory nodulocystic acne lesions, 4-severe acne lesions with scar 

and sinus tract formation) and the female participants were asked about the 

phase of menstruation at the time of measurement.   

 

2. Assessment of skin surface sebum level  

 

Biometrological assessments were made each time early in the afternoon. 

To fulfill the EEMCO recommendations2, the subjects were sitting in a room 

with temperature set at 21 ± 1°C and relative humidity controlled at 48 ± 2%. 

The participants were told to wash their faces with only water around 7 

o’clock in the morning. Afterwards, they were not allowed to wash their face 

nor apply cosmetics or any other topical products until the measurement. They 

were asked not to drink hot beverages and to refrain from touching the area 

under investigation. The skin surface sebum level was measured using a 
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Sebumeter®(SM 815, Courage-Khazaka, Köln, Germany).11,12 This device 

works on the principle of photometry of a special plastic strip that becomes 

transparent with fat absorption. Lipids are collected from the skin on the 

plastic strip with a constant pressure of 6N for 30 s. The Sebumeter® measures 

the variation of light transmission through the strip. This variation is 

proportional to the quantity of lipids absorbed and the value of the casual 

level is calculated by the Sebumeter®. We measured 3 spots on each cheek 

with the central spot being 2 cm below the pupil and the two others being 1 

cm medial and lateral. The values recorded were the means of three 

measurements.  

 

3. Assessment of pore size 

 

Pore sizes were measured with a dermoscopic video camera (Coscam CCL-

205, Sometech Cosmetic, Korea) which magnifies the skin surface 100 times. 
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Using the magnified images, the areas of randomly selected enlarged pores 

from each side of the cheeks were measured using an image analysis program 

(Simple PCIp®, Compix Inc., C-Imaging Systems, PA, USA) (Figure 1). 

 

Figure 1. Measurement of randomly selected enlarged pores (A: before measurement, B: after 

measurement) using an image analysis program (Simple PCIp®, Compix Inc., C-Imaging 

Systems, PA, USA).  

 

4. Statistical analysis 

 

Statistical analysis using t tests, multiple linear regression analysis and 

ANOVA were completed using Statistical Product and Service Solutions 
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software (SPSS Inc, Chicago, Ill) for windows (version 12).  A P value of 

less than 0.05 was considered significant. 
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III. RESULTS 

 

1. Mean skin surface sebum level and pore size 

 

The mean skin surface sebum levels were 151.97 µg/cm2 in male and 

102.93 µg/cm2 in female (Figure 2A). The skin surface sebum level was 

significantly higher in male than in female (P<0.05). The pore sizes were 

measured in the exact location where the sebum levels were measured. The 

mean pore sizes were 0.067606 mm2 in male and 0.0903407 mm2 in female 

(Figure 2B). The mean pore size was significantly larger in female than in 

male (p<0.05).  
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Figure 2A. The mean skin surface sebum level (µg/cm2) was significantly higher in male 

(p<0.05, 95% Confidence Interval). 

 

 

 

 

 

 

Figure 2B. The mean pore size (mm2) was significantly higher in female (p<0.05, 95% 

Confidence Interval). 
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2. Changes in skin surface sebum level and pore size with increased age 

 

While sebum levels seemed to increase in proportion to the age (Fig. 3A), 

pore sizes showed tendency to be reversely proportionate to the age (Fig. 3B). 

However, both results were not statistically significant. 

 

Figure 3A. Although not statistically significant, sebum level seems to increase with age. 
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Figure 3B. Although not statistically significant, pore size seems to decrease with age. 

 

3. Factors affecting pore size: sebum level, sex, age and menstrual 

cycle 

 

When multiple linear regression analysis was used to analyze the data, the 

increase in pore size correlated with an increase in sebum level, sex and age 

(r=0.449, p<0.01) (Table 1, Figure 4). Among the independent variables, 

sebum level correlated most significantly with the pore size. In comparing 

male and female participants, male had higher correlation between sebum 
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level and pore size (male; r=0.474, female; r=0.377) (Figure 5A and B). Thus, 

we analyzed additional factors such as menstrual cycle and prior acne severity 

that may affect pore size in female participants. Among the additional factors, 

menstrual cycle showed significant correlation (p=0.007). Multiple linear 

regression analysis demonstrated higher correlation when menstrual cycle was 

added as an independent variable (r= 0.377 to r=0.427). However, severity of 

acne was not significantly associated with pore size in both male and female. 

We further analyzed the difference of pore size and sebum levels according to 

the menstrual cycle. Menstrual cycle was divided into follicular, ovulation and 

luteal phases. By using ANOVA (multiple comparison method; LSD), sebum 

levels were found to be significantly higher during ovulation phase than 

follicular or luteal phase (p=0.000) (Figure 6A). In addition, pore sizes were 

also significantly increased in ovulation phase compared to follicular phase 

(p=0.008) (Figure 6B). 
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Table 1. Results of multiple linear regression tests regarding pore size. 

 

Variables Beta (β) Std. error t-value p-value 

Sebum level 3.264 0.4 8.167 0 

Sex 326.444 74.776 4.366 0 

Age -13.547 6.126 -2.211 0.028 

 

 

 

Figure 4. Increase in pore size correlated with increase in sebum level and also with sex and 

age (r=0.449, p<0.01). 

 



  15 

 

Figure 5A. Relationship between sebum level and pore size in male (r=0.474). 

 

 

Figure 5B. Relationship between sebum level and pore size in female (r=0.377). 
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Figure 6A. Sebum level was significantly higher during ovulation phase than in follicular or 

luteal phase (p=0.000). 

 

 

 

 

 

 

 

 

Figure 6B. Pore sizes were significantly increased in ovulation phase compared to follicular 

phase (p=0.008).  
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IV. DISCUSSION 

 

Enlarged facial pores are one of the most common cosmetic problems in 

Asian female adults and they frequently ask for a treatment to reduce the size 

of the pores. Although various factors are known to cause enlarged pores such 

as sex, genetic predisposition, aging, chronic ultraviolet light exposure, 

comedogenic xenobiotics, acne and seborrhea, no study results are available 

that show significant relationship of these factors with the enlarged pores. 

Previous reports regarded enlarged pores as a phenomenon of photoaging13-17 

and treated enlarged pores using methods such as intense pulsed light, retinoic 

acid cream, oral isotretinoin, isotretinoin iontophoresis, and glycolic acid 

peeling. Some reports briefly mentioned the pore size reduction effect while 

focusing on the acne scar treatment.18,19 While it is true that enlarged pores are 

one manifestation of photoaging, many patients with enlarged pores do not 

always show other photoaging phenotypes such as sallow skin tone, dilated 
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pore structure, crepe-paper like inelasticity of the eyelids and rhytids.20 

Instead, many patient with enlarged pores seem to complain of greasy or oily 

skin compared to other patients with normal pore size. The appearance of skin 

oiliness results from the presence of an excess of sebum secreted by the 

sebaceous gland onto the skin surface. On the face, oily skin is shiny and may 

be accompanied by large pores, follicular plugs, keratotic plugs and 

comedones. 

This study was intended to determine the factors that contribute to the 

formation of enlarged pores and the significance of sebaceousness, age, sex, 

hormonal factors, and severity of acne were evaluated. The mean skin surface 

sebum level was significantly higher in male than in female and the sebum 

level slightly increased with age in our study. However, sebaceous gland 

activity is known to decrease with advancing age4 and it falls by 

approximately 40% in the 6th decade in female and in the 7th decade in male.5 

Since our study group consisted of men and women aged from 20 to 40 years 
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old, it may be possible that our participants were not old enough to show the 

aging change. The pore size was significantly larger in female than in male, 

and the pore size decreased slightly with age in our group, although the 

decrease was not statistically significant. Using multiple linear regression 

analysis, we found a significant correlation among the pore size and sebum 

level, sex and age (r=0.449, P<0.05). Among the independent variables, 

sebum level (P=0.000, t=8.167) was the most significant factor correlated to 

the pore size compared to sex (p=0.000, t=4.366) and age (p=0.028, t=-2.211). 

Although age also affects pore size, it has the least influence. In addition, 

from our data, it is difficult to conclude whether it has a positive or negative 

correlation with the pore size. In comparing male and female, male showed 

higher correlation between the sebum level and the pore size (male; r=0.474, 

female; r=0.377) and that necessitated us to analyze additional factors that 

may influence the pore size in female. The major difference between the two 

sexes is that female has monthly menstrual cycle and hormonal factors are 
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known to influence sebum production.8,9 In our study, during the menstrual 

cycle, sebum level was significantly higher in ovulation phase and the pore 

size was larger in ovulation phase also. This suggests a relationship between 

the two parameters but the exact mechanism of the hormonal regulatory effect 

on these parameters is not known. The menstrual cycle is regulated by several 

hormones: luteinizing hormone and follicle-stimulating hormone, which are 

produced by the pituitary gland, and estrogen and progesterone. However, 

very little is known about the role of female hormones in modulating sebum 

production. Estrogen given systemically in sufficient amount will decrease 

sebum production but the dose required to suppress sebum production is 

greater than the dose required to suppress ovulation.21 The ovulatory phase 

begins with a surge in luteinizing hormone and follicle-stimulating hormone 

levels. Luteinizing hormone stimulates ovulation and the estrogen level peaks 

during the surge, and the progesterone level also starts to increase. Since 

estrogen in physiologic dose have minimal effect in regulating sebaceous 
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gland, surge of luteinizing hormone and follicle-stimulating hormone along 

with the increase of progesterone may have an effect in activating sebaceous 

gland activity during the ovulatory phase.  Multiple linear regression 

analysis demonstrated higher correlation when menstrual cycle was added as 

an independent variable (r= 0.377 to r=0.427). We also analyzed prior 

severity of acne in all participants but the severity of acne did not correlate to 

the pore size in both sexes.  
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V. CONCLUSION 

In conclusion, increased pore size was significantly associated with 

increased sebum level and also with sex and age. Among the variables, sebum 

level correlated most significantly with the pore size and male showed higher 

correlation than in female. In female, pore sizes were significantly larger in 

ovulatory phase but the severity of acne did not correlate to the pore size in 

both sexes. Our study clearly shows the effect of sebaceousness on the size of 

the facial pores and a treatment focused on reducing sebum production may 

be beneficial in decreasing enlarged pore sizes. 
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Abstract (In Korean)Abstract (In Korean)Abstract (In Korean)Abstract (In Korean)    

 

피지 분비가 안면 모공 크기에 미치는 영향 

  

<지도교수 정기양> 

 

연세대학교 대학원 의학과 

 

노미령 

 

모공의 확장을 초래하는 원인으로 성별, 유전적인 인자, 노화, 

만성적인 자외선의 노출, 여드름의 발생 및 피지의 분비 등이 

알려져 있으나 실험적으로 증명된 바가 없다. 본 실험은 확장된 

모공의 원인을 찾아보고자 하였으며, 특히 피지 분비량, 나이, 

성별, 호르몬의 영향 및 여드름의 중증도와 모공 크기간의 

상관성을 알아보고자 한다.  

세브란스 병원 피부과에 내원한 60 명의 환자(남자 30 명, 여자 

30 명)를 대상으로 하였다. 피부 표면을 dermoscopic camera 로 

100 배 확대 사진을 촬영한 후 이미지 분석 프로그램으로 모공의 

면적을 측정하였고, Sebumeter®를 이용하여 피지의 분비량을 

측정하였다.  

연구 결과, 모공의 크기는 피지 분비량, 성별 및 나이와 

통계학적으로 유의하게 연관성을 보였다. 이 중에서 모공의 크기와 

가장 상관성이 높은 인자로는 피지의 분비량과 남성이었다. 여성과 

남성을 비교하였을 때, 남성에서 피지 분비량과 모공의 크기간의 

상관성이 더 높았다(남성; r=0.474, 여성; r=0.377). 여성에서는 

다른 영향 인자들이 있을 것으로 추정하였으며, 연구결과 생리 
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주기가 모공의 크기와 통계학적으로 유의하게 연관성을 

보였으나(p=0.007), 여드름의 중증도와는 연관성이 없었다.  

이상의 결과로 모공의 크기는 피지 분비량의 증가, 나이 및 

남성과 연관성을 보였다. 여성에서는 추가적으로 생리 주기가 

모공의 크기에 영향을 미침을 알 수 있었다. 

                                                                

핵심되는 말: 피지의 분비, 모공의 크기 
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