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Introduction: The vermillion lip has unique physical properties and environmental exposures make them prone to dryness and 
chapping. While lips contribute to facial beauty, perioral aging is highly individual and dependent on ethnicity. Specifically with regard 
to South Asian population, there is no other literature identified on the biophysical characteristics of the vermillion lip.
Methods: In this work, characteristics of the vermillion skin in South Asians were examined through various clinical and biophysical 
characteristics of the lips such as dryness and roughness, fine lip lines, lip texture, hydration, and barrier function. Healthy South Asian 
females, from age 20–45 were recruited for this study and transepidermal water loss (TEWL), hydration, visual lip tolerance, and 
visual dryness were measured and graded by the dermatologist-investigator.
Results: Lip texture and fine lines significantly increased from the 20s to the 40s. Overall lip health significantly decreased with age. 
TEWL and dryness increased with age while hydration decreased with age, although not significantly so.
Discussion: This first-of-its kind study on South Asian females establishes that with age there is a decrease in overall lip health and an 
increase in signs of aging of the lips (fine lines, texture) from the 20s to 40s.
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Introduction
The skin in the vermillion lip (colloquially known as lips) has unique properties from the skin on other parts of the body. 
It is oral mucosa that is continuously exposed to the outside environment. The barrier consists of a non-keratinized and 
thin epithelium,1,2 which allows the capillary loops to be easily seen under the skin and gives the lips a reddish color.3 As 
such, it more likely to have higher trans-epidermal water loss (TEWL) than skin on the cheeks.1

Due to the characteristics of the lips and its environmental exposure, lip skin is prone to dryness. The stratum corneum in 
lip skin is very thin, making lips less able to contain and retain hydration resulting in texture changes such as roughness.4 

A study done by Tamura et al suggests that both the amount of ceramide and ceramide profiles in the stratum corneum of the 
lip skin contribute to lip roughness.4 Additionally, lip chapping may also be due to a decrease in cathepsin D activity and 
delayed movement of corneocytes through the stratum corneum.5

The lips are also critical in aesthetics and there are concerns that can arise with age. Problems due to shape and color 
become more apparent with age.6 Kim et al found that lips shorten in length and widen with age and this can make the 
lips appear thinner.6 Lip aesthetics can also vary by geography, ethnicity, and profession.7 These biophysical and 
aesthetic characteristics suggest that the skin of the vermillion lip requires special care to maintain the appearance, 
function, and overall health of the lips.

There are no studies to our knowledge on the biophysical characteristics of South Asian lips. Asia is a large and 
diverse continent, and most of the readily available literature on lips focuses on Caucasian populations.6,8 It is important 
to establish the basic foundational biophysical properties of South Asian lips and how these characteristics change with 
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age. The objective of this study is to investigate and correlate characteristics of the vermillion skin in South Asian 
individuals by measuring dryness and roughness, fine lip lines, lip texture, hydration of lips, and barrier function.

Materials and Methods
This prospective, observational study was conducted according to the Declaration of Helsinki Principles. The protocol 
was approved by the ACEAS Independent Ethics Committee, and all study visits were conducted at a clinical site located 
in New Delhi, India. Written informed consent was obtained from each subject. 114 healthy female subjects from ages 
20–45, Fitzpatrick skin types of IV–VI, with medium to full lips were enrolled in the study. As this was a pilot study, no 
power analysis was performed. Subjects who had changes to hormonal therapies or birth control in the past 3 months 
were excluded from the study. Patients who had undergone facial treatments in the past 4 months, including botulinum 
toxin and injectable fillers, were excluded from the study, however none of the enrolled subjects had undergone such 
treatment in the their lifetime. Subjects were asked to not apply any cosmetic products to the lips at least 48 hours before 
the visit. They were also asked to refrain from hot beverages, caffeine containing products, hot, spicy food, and smoking 
for at least 30 minutes before the evaluation.

The location for biophysical measurements was the center of the lower lip. A single measurement for transepidermal 
water loss (TEWL) was taken using the Tewameter TM300/MPA6 (Courage + Khazaka, Köln, Germany). Hydration was 
measured through a Corneometer CM 825/ MPA 6 (Courage + Khazaka, Köln, Germany) in triplicate. A visual 
assessment of lip tolerance was done by a dermatologist-investigator and measured on both objective (irritation, 
erythema, edema) and subjective (burning, stinging, itching, tightness, tingling, and others) scales. Visual grading for 
appearance of lip dryness, fine lines, texture, and overall health of lips was performed on a validated, photo numeric scale 
by the investigator as described below.

Lip dryness: Scale 0–8, 0 = No dryness or chapping evident, 1–2 = slight (definite roughness; fine scaling), 3–4 = Moderately 
roughness (coarse scaling; slight cracking), 5–6 = Marked roughness (coarse scaling; obvious cracking), 7–8 = Very marked 
roughness (coarse scaling; cracked progressing to fissuring).9

Lip fine lines: Scale 0–9, 0=absence of fine lip lines, 1-2- slight appearance of fine lip lines, 3-5- moderate 
prominence of fine lip lines, 6-7- marked prominence of fine lip lines, 8-9- extremely prominent lip lines.10

Lip texture: Scale 0–9, 0 =absence of lip roughness with a complete smooth texture, 1-2- slight roughness of lip 
texture, 3-5- moderate roughness of lip texture, 6-7- marked roughness of lip texture, 8-9- extremely rough lip texture.11

Overall lip health: Scale 0–9, 0 - extremely unhealthy lip condition with dryness, cracks, fissures, peeling or 
chapping, 1-2- marked unhealthy lip condition, 3-5- moderately unhealthy lip condition, 6-7- slightly unhealthy lip 
condition, 8-9- overall healthy lip condition with moist, smooth, pink, glistening and plump lips.11

Photographs of the face were also obtained using the Visia CR® (Canfield, Parsippany, NJ, USA) in front view, 
standard lighting mode.

Age subgroups were divided into 20s (20–29 years), 30s (30–39 years), and 40s (40–45 years). Spearman’s 
nonparametric correlation was used to analyze the relationships between the biophysical measurements and age 
subgroups. Kruskal–Wallis ANOVA was used to analyze differences in biophysical measurements and investigator 
assessments between age subgroups.

Results
The objective of this study was to assess and correlate the clinical features and biophysical measurements of South Asian 
lips. The TEWL and hydration were measured using medical-grade devices, while dryness, fine lines, lip texture, and 
overall health of the lips were graded by the dermatologist-investigator. In total, 114 women with mean age 30.84 
(SD=7.40) participated in this study. There were 48 women in their 20s, 44 women in their 30s, and 22 women in 
their 40s.

Lip texture was significantly different between the 3 age subgroups (H (3) = 6.668, p=0.03056) as seen in Figure 1A. 
A post-hoc comparison revealed that lip texture significantly increased by 16.3% (p=0.0300) from the 20s to 40s. 
Similarly, fine lines were significantly different between the 3 age subgroups as shown in Figure 1B. A post hoc 
comparison revealed that fine lines increased by 23.2% (p=0.0122) from 20s to 40s.
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Overall lip health was also significantly different between the 3 age subgroups (H (3) =7.838, p= 0.0199) in Figure 2. 
Post hoc comparison revealed that overall lip health decreased by 8.9% (p=0.0274) from 20s to 40s.

The mean lip hydration measured by corneometry slightly decreased between the 20s, 30s, and the 40s subgroups 
(Figure 3A). Visual lip dryness and TEWL generally increased with age (Figure 3B and C). None of these changes were 
statistically significant.

There was a significant negative association with overall lip health and age (rs(114) =−0.02132, p <0.0227) (Table 1, 
Figure 4A). There was a significant positive association between age and lip texture (rs(114) =0.2405, p =0.0099) 
(Table 1, Figure 4B) and a significant positive association between age and fine lines (rs(114) =0.3359, p = 0.003) 
(Table 1, Figure 4C).

Discussion
The investigator-based assessments suggest that the overall health of the lips decrease with age. It also suggests that the 
signs of aging of the lips (fine lines, texture) increase with age. The lack of significant changes to the skin with 

Figure 1 (A) Lip texture by age group. Lip texture increases significantly (*p<0.05) from 20s to 40s. (B) Fine lines by age groups. Fine lines increased significantly (*p<0.05) 
between subjects in their 20s and 40s.

Figure 2 Overall lip health by age subgroup. Overall lip health reduced significantly (*p<0.05) for subjects in their 20s to 40s.
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biophysical measurements, however, suggest that there may be other factors apart from hydration and TEWL that 
contribute to the perceived physical changes to the lip skin. Other parameters that were not measured in this study, such 
as UV damage of the lip skin or loss of collagen, may contribute to the decrease in overall health of the lip skin. 
Photoprotection of the lip skin is important, as solar exposure is a major risk factor for lip aging and in developing lip 
cancer.12,13 Our findings are consistent with another similar study done in France that the lip surface pattern (texture), 
fine lines increase with age.14

A limitation in this study was a smaller sample size in the older subgroup (40s) in comparison to the younger 
subgroups (20s and 30s). Additionally, this study was geographically limited to India. However, the restriction to one 
geographic area in this study allows for better control against potential confounders. There are differences in the skin 
between Asian populations. For example, South Asians tend to have darker pigmented and more uneven skin compared 
to East Asian populations.15 In regard to lips, South Asians process fuller lips compared to their East Asian 
counterparts.15 Therefore, future studies should be conducted at multiple sites across the continent of Asia to evaluate 
whether the results found here are more generalizable.

Future studies should measure the impact that UV radiation may have on Asian lips outside of South Asia as there is 
great variability in pigmentation amongst the various populations in Asia. Additional research must also be done to 

Figure 3 (A) Hydration by 20s, 30s, and 40s. (B) TEWL by 20s, 30s, and 40s. (C) Lip dryness by 20s, 30s, and 40s.
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compare how South Asian lips change with age compared to lips of Caucasian individuals. Asian skin tends to wrinkle 
later than Caucasian skin, although it does tend to show pigmentary changes sooner.16 The relationship of melanin in the 
lips and its potential protective factor in the lip skin of Asians remains unclear. It is also unclear how biophysical 
characteristics of lips in South Asians differ by sex with age, as one study suggests that women are less likely to develop 
lip cancer because women are more likely to use lip protection than men.12 Furthermore, future studies should explore 
the changes in fullness, volume, and projection of the lips in South Asian women with age.

Figure 4 (A) Correlation of overall lip health by age. (B) Correlation of age versus lip texture. (C) Correlation of age and fine lines.

Table 1 Correlation Between Age and Transepidermal Water Loss 
(TEWL), Hydration, Lip Dryness, Fine Lines, Lip Texture, and Overall 
Lip Health

Age (Years)

Spearman Rho P-value

TEWL 0.1007 0.2866

Hydration 0.01012 0.9149

Lip Dryness 0.1007 0.2864

Fine Lines 0.3359 0.0003*

Lip Texture 0.2405 0.0099*

Overall Lip Health −0.2132 0.0227*

Note: *p< 0.05.
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Conclusion
This study investigated the biophysical measurements of lips of South Asian women and their clinical characteristics. It 
also elucidated the relationship with how these biophysical measurements and the overall appearance and health of the 
lips change with age.

Overall, this study shows that there are objective shifts in the lip characteristics with age. In particular, fine lines and 
texture are more pronounced with increased age.
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