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INTRODUCTION

Lipstick use has recently increased, resulting in mass production all over the world, and this 
industry is estimated to be worth billions of dollars, with the global lipstick market expected to 
reach $13.4 billion by 2024.[1] They have gone through an evolution in their composition and 
presentation throughout their rich history: from pigmented brick in ancient Mesopotamia, then 
to be made from animal fat and beeswax in 1869 France, all the way to synthetic and natural 
lipsticks being made into a plethora of shades in different formulas, composed with castor oil, 
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lipstick usage, and adverse reactions. Using Excel sheets, Chi-square test, and percentage calculation, we analyzed 
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reported by male participants or those identifying as “other.” The age group most prone to skin reactions was 
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experience adverse reactions to lipstick.
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paraffin, wax, beetroot juice, and lanolin.[2] Lipstick is being 
produced in hundreds of different color tones to satisfy the 
growing demand.[1,3] However, its popularity comes with a 
downside: its adverse skin reactions.[4]

In recent years, there has been growing concern over 
the potential harm that lipsticks can cause.[4] With the 
composition of lipstick with synthetic chemicals such 
as lead and phthalates, its regular usage has been linked 
with dry, chapped lips, reaching cancer.[4] Allergic contact 
dermatitis in response to lipstick ingredients and their 
use has been reported.[5,6] If used frequently, synthetic 
lipstick colors can have adverse outcomes ranging from 
skin discoloration to cancer.[7] Therefore, it is crucial for 
cosmetic dermatologists to educate their patients about the 
potential adverse effects of lipsticks and to recommend safe 
and effective alternatives.

This cross-sectional study proceeds to explore a pivotal 
factor that would provide more clarification to all cosmetic 
dermatologists regarding the skin reactions occurring due to 
lipstick use.

MATERIAL AND METHODS

Google Forms were used to survey individuals who 
applied lipstick between April 02 and April 11, 2023. 
The survey was available to complete for individuals for 
everyone who used lipstick. Participation was voluntary 
and anonymous. Social media networks were used to 
share the survey for the participants to take part in it. 
Informed consent was provided by each participant before 
completing the survey. The nonconsensual responses and 
responses of individuals who did not use lipsticks were 
eliminated before analysis.

Participants completed a 32-question survey that included 
consensual participation, demographic information, lipstick 
use, and additional questions about the presence, duration, 
and management of adverse reactions associated with 
lipstick. Survey questions involved skin type, skin care, 
and types of lipstick bought and used, whereas lipstick 
information also included the frequency and duration 
of their use, type of reactions occurring from using 
lipsticks, duration of the reactions as well as demographic 
information, including gender, age, and geographic location 
of residence, was also collected. The survey explored 
participants checking the expiry date and cleansing regimen 
that they used.

During this process, we consulted a dermatologist 
to review the survey questions and to provide their 
perspective on awareness about rising issues due to 

lipstick usage. We collected the data from this survey to 
calculate the percentage and also used Chi-square test to 
provide results regarding reactions in correlation with 
lipstick application.

Statistical analysis

Correlations between the lipstick application duration, pre-
existing allergies, prone skin type, and more with respect 
to skin reactions were assessed by filtering, analyzing, and 
producing statistical percentages of the data from the Excel 
sheets of our survey. We also used Chi-square test to get 
correlation aspect of results.

RESULTS

General information

A total of 226 responses were obtained from 21 countries, 
and few among them was discarded as one response was 
non-consensual and (n = 18) some did not use lipstick. 
The sample size of this study is small as this is a pilot study 
and we did not find any similar studies on this subject 
[Figure 1]. Maximum responses were obtained from India 
42.22% (n = 95). In total, 94.22% (n = 212) of female 
participants, 5.33% (n = 12) of male participants, and 
0.44% (n = 1) of persons with the label “other” voluntarily 
completed the survey. It was observed that 92% (n = 207 
[studied population]) of participants used lipstick were 
female participants, among them about 43.48% (n = 90) 
had skin reactions in response to lipstick. The age group 
that was seen to have the highest skin reactions in response 
to lipstick usage was 15–25  years old with 77.78% (n = 
70). Concerning pre-existing allergies, 32.22% (n = 29) 

Figure 1: Participants using lipstick.
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had them out of the total people who had reactions. Since 
this is an observational study, we based the results on 
the information we received from the survey and did not 
consider any exclusion criteria.

Clinical manifestations

Out of all reaction group participants, about 54.44% (n = 49) 
experienced hyperpigmentation, 38.89% (n = 35) experienced 
lip cracks, 30% (n = 27) experienced dryness, 8.89% (n = 8) 
experienced burning sensation, 8.89% (n = 8) experienced 
pustule, 6.67% (n = 6) experienced itching, 3.33% (n = 3) 
experienced rash only in combination skin type, and 2.22% 
(n = 2) experienced swelling only in normal and combination 
skin types following lipstick use [Figure 2]. These reactions 
were seen in all types of lipsticks and were not limited to one 
brand.

The maximum response we received for each 
symptom based on duration is, 16.67% (n = 15) had 
hyperpigmentation lasting more than a week, 11.11% 
(n = 10) had lip crack lasting more than a day, 12.22% 
(n = 11) had dryness lasting a day, 3.33% (n = 3) had 
burning sensation lasting a day or more than a day, 
5.56% (n = 5) had pustule lasting more than a day, 3.33% 
(n = 3) had rash for more than a day, and 2.22% (n = 2) 
had swelling for a few hours to more than a day. 38.89% 
(n = 35) felt that weather affected the adverse reaction they 
faced among which around 18.89% (n = 17) combination 
skin selected this option.

When asked about previous reactions to other makeup 
products, it was found that 56.67% (n = 51) had reactions to 

blush, eyeliner, foundation, compact powder, and other skin 
products, out of which foundation had the highest 26.67% 
(n = 24).

Lipstick information

In this survey study, we analyzed the data about lipstick 
texture, quality, color, and price about the skin reactions 
that were caused due to this product. In context to these 
skin reactions, 48.89% (n = 44) were seen to commonly use 
drug store brands, whereas 42.22% (n = 38) used high-end 
brands, 3.33% (n = 3) used organic brands, 1.11% (n = 1) 
used cruelty-free brands, and 2.22% (n = 2) were seen to use 
both high-end and drugstore brands. When asked about the 
type of lipstick that was often used by the participants who 
were affected, it was seen that 24.44% (n = 22) used only 
matte, 8.89% (n = 8) used only liquid, 7.78% (n = 7) used 
only creamy, 7.78% (n = 7) used only glossy, and different 
combinations of these were used by 51.11% (n = 46). About 
18.89% (n = 17) used red shade, 14.44% (n = 13) used pink 
shade, and 11.11% (n = 10) used nude shade causing a 
reaction in the participants, whereas 55.56% (n = 50) used 
none of the mentioned shades. With respect to clinical 
manifestation seen above, since hyperpigmentation was 
the most common, we correlated it with the type of lipstick 
used and found the following results: 26.25% used liquid, 
25.78% used matte, 22.89% used creamy, 19.35% used glossy, 
and 16.67% used metallic composition which resulted in 
hyperpigmentation.

Regarding lipstick application with respect to reaction 
in participants, 80% (n = 72) applied lipstick 1–2  times 
a day, whereas 6.67% (n = 6) applied it 2–4  times a day, 
2.22% (n = 2) applied it more than 4  times a day, 4.44% 
(n = 4) applied it 1–2 times a week, 2.22% (n = 2) applied it 
occasionally, and timings other than these were marked by 
about 4.44%(n = 4) [Table 1].

Figure 2: Skin reactions caused due to lipstick wear.

Table 1: Lipstick Application Data

Duration of Lipstick 
Application

Total Incidence 
Reaction No Reaction
n % n %

1 – 2 times a day 158 72 45.5 86 54.4
2 – 4 times a day 12 6 50 6 50
More than 4 times a day 3 2 66.6 1 33.3
1 – 2 times a week 5 4 80 1 20
Occasionally 15 2 13.3 13 86.6
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Skin type

The participants were asked to choose their skin type based 
on their personal experience as well as prior dermatologist 
consultation. Among the total participants who use lipstick, 
50.24% (n = 104) have combination skin, 19.81% (n = 41) 
have dry skin, 11.11% (n = 23) have oily skin, 8.21% (n = 17) 
have normal skin, and 10.63% (n = 22) have sensitive skin 
type. The comparison between the occurrence of skin 
reactions to each skin type was assessed which provided us 
with the following information – 51.11% (n = 46) reactions 
in combination skin which was the highest, whereas 15.56% 
(n = 14) reactions were seen in dry skin, 6.67% (n = 6) in 
normal skin, 15.56% (n = 14) in oily skin, and 11.11% (n = 10) 
in sensitive skin [Figure 3]. Hyperpigmentation was the most 
common reaction seen in combination, dry, normal, and 
oily skin. Lip crack, pustules, and dryness were the common 
manifestations that were noticed in sensitive skin. Although 
the majority had no existing medical condition, 20% (n = 8) 
had polycystic ovarian syndrome, skin diseases, diabetes, and 
anemia.

Figure 3: Number of participants using lipsticks.

Skin management

Although dermatologic consultation is important, it was 
seen that only 12.22% (n = 11) of participants consulted with 
a dermatologist, whereas 87.78% (n = 79) did not consult a 
dermatologist for their skin manifestations [Figure  4]. The 
most common recommendation that was given was applying 
direct topical agents to ease the irritation of the patients 
(n = 6) and few mentioned using steroid creams (n = 2). 
18.18% (n = 2) of participants were suggested patch tests 
by the dermatologist. However, there were 5.06% (n = 4) of 
participants who did a self-patch test on their skin before 
applying the product on their face.

Home remedies are the most preferred choice even before 
going to a dermatologist for most participants. Hence, 

about 20.25% (n = 16) of participants who did not consult 
a dermatologist used home remedies which were applying 
beetroot juice, butter, coconut oil, curd, carrot mix, 
homemade lip scrub, honey, ice cubes, and Vaseline to soothe 
cracks and reduce irritation.

Cleansing regimen

Skin care routines were also evaluated in individuals who had 
skin manifestations. The majority of the participants reported 
that they removed makeup every day which was about 76.67% 
(n = 69). 18.89% (n = 17) individuals removed their makeup 
sometimes and 4.44% (n = 4) did not take off their makeup 
daily. Although predominantly participants religiously do 
remove their makeup, we still see an occurrence of adverse 
reactions in them.

We compared cleansing regimens in two groups – those 
who had reactions (reaction group) and those who did not 
have any reactions (non-reaction group). Commonly used 
cleansing agents in both groups were facial cleansers with 
34.19% (n = 40) in the non-reaction group and 32.22% 
(n = 29) in the reaction group. The composition of skin 
care agents used by the participants might have caused 
an irritation due to potential allergens present in them. 
However, the other agents used in the reaction group were 
27.78% (n = 25) micellar water, 17.78% (n = 16) only water, 
7.78% (n = 7) oil, 6.67% (n = 6) cleansing toner, 6.67% 
(n = 6) makeup removal wipes, and 1.11% (n = 1) lip scrub. 
We investigated the correlation between skin care chemical 
agents and occurrence of reaction using Chi-square test 
which resulted in P-value to be 0.543 which shows that there 
is no significant correlation [Table  2]. Conclusions about 
whether using a face cleanser has led to a decrease in skin 
reactions are uncertain.

Figure 4: Skin management methods.
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DISCUSSION

Cosmetics provide a global service by maintaining hygiene 
and enhancing the appearance of people across the world.[2] 
A frequently used cosmetic, lipstick may have positive social, 
psychological, and therapeutic effects.[8] They possess 
multiple disadvantages that are often overlooked but are 
usually embraced by women to highlight their femininity 
and allure. Conventional lipstick formulations may contain 
dangerous ingredients, resulting in allergic reactions and 
health issues. In addition, it has been identified that the 
chemicals in lipsticks cannot be eliminated or disposed 
of by wastewater treatment systems, which could cause 
environmental damage.[9,10]

A significant number of lipsticks contain ingredients in 
their base, pigmentation, and fragrance formulation could 
be extremely toxic to the body. In particular, Bisphenol A, 
which is found in lipstick packaging, has been related to 
cancer and infertility.[10] Many lipsticks contain harmful 
heavy metals including nickel, copper, cobalt, cadmium, 
and lead[2,6,11] [Table  3]. According to reports, those who 
frequently use cosmetics have a higher level of heavy metal 
exposure and higher level of heavy metal in their blood. 
As per Regulation (EU) No  358/2014, the use of certain 
parabens in cosmetic products is prohibited.[10,11] Although 
we could not assess the amount of lipstick ingested, we tried 
to analyze the dermatological manifestations associated 
with lipstick use through our study. About 8.89% (n = 8) of 
participants had pustules and burning sensations each, which 
were reactions that were not observed in other literature but 
were investigated through our cross-sectional study. Out of 
the individuals who had hyperpigmentation, 85.71% (n = 42) 
used lipstick 1–2  times daily. Sarode and Vishal stated that 
regular application of synthetic lipstick pigments can have 
undesirable side effects.[7]

It is crucial to ensure that cosmetic products and their 
raw materials are manufactured in accordance with 
Good Manufacturing Practices and the Food and 
Drug Administration guidelines to prevent microbial 
contamination from harming consumers’ skin.[8] Yazici and 
Eryilmaz examined consumer-used lipstick for microbial 
contamination in thirty cases and indicating the presence 
of microbes. This contamination may have resulted 
from improper customer usage, such as using the same 

product by more than one person, saliva contamination, 
and carelessness with regard to hand cleanliness.[12] In 
our study too, 30% (n = 27) participants shared lipstick 
sometimes, whereas 21.11% (n = 19) often shared them in 
the reaction group. The possibility of microbial infection 
may have contributed to the clinical signs these subjects 
experienced.

According to Korbag et al., 88% of women reported using 
cosmetics past their expiration dates.[13] In addition, 
consumers hardly ever read the packaging’s information, so 
they are unaware of any details on the product’s composition, 
use, or expiration date.[14] This study provides data of 42.22% 
(n = 38) who did not check the expiry date and 23.33% 
(n = 21) who checked it only sometimes in the reaction 
group. Therefore, it is important to raise awareness about the 
need to verify a product’s expiration to reduce any potential 
negative impacts.

CONCLUSION

Lipstick is an essential component of every cosmetic look 
which serves as a form of expression. However, there 
have been great concerns to the wearer which indicated 
unfavorable side effects such as hyperpigmentation and 
lip swelling. Hyperpigmentation being the most common 
cause takes the longest to resolve. Our analysis revealed 
pustules and a burning feeling that prior studies had not 

Table 3: Lipstick Ingredients & their Toxicities

Ingredients Side effects

BASE Solid wax Allergic Reaction
Emollient Agent Rash
Oil Allergic Reaction
FRAGRANCES Allergic responses, skin sensitivity, 

respiratory stress & reproductive 
system consequences.

HEAVY METALS 
Cobalt

Allergic contact dermatitis

Cadmium Kidney disorders, brain damage, 
reproductive failure, and poisoning

Nickel and copper Allergic reactions.
Lead Lip irritations, dry, chapped lips, 

hormonal imbalances, allergic 
reactions, breathing difficulties and 
skin irritation

STAINING DYES
Eosin

Nausea and vomiting

MISCELLANEOUS 
AGENTS
(Preservatives, 
antioxidants, flavors)

Allergic reactions - eczema and even 
anaphylaxis (Parabens)

PACKAGING AGENT
Bisphenol A

Infertility and cancer

Table 2: Skincare Routine of Survey Participants

Skincare Agents Reaction Group Non Reaction Group

Facial Cleanser 29 40
Cleansing Toner 6 4
Micellar Water 25 23
Make-up Wipes 6 9
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revealed. We suggest more research in this area is crucial 
to identify the precise causes and the scope of reactions 
that could be produced owing to the substances included 
in lipstick since it is widely used and helps to build self-
esteem.
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