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1  |  INTRODUC TION

The skin is the largest organ of the body and acts as a defensive 
barrier against microorganismal, chemical, and physical attack while 
protecting homeostasis of the internal environment. Disruption of 
this barrier plays an important role in the pathogenesis of some 

dermatoses and sensitive skin. Sensitive skin (cosmetic intolerance 
syndrome) is a widespread dermatological problem and is used as a 
universal language in the field of cosmetology. The global prevalence 
of sensitive skin is around 60%–70% in females and 50%–60% in 
males.1-3 Sensitive skin is defined as the emergence of unpleasant 
sensations (stinging, burning, pain, itching, and tingling sensation) in 
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Abstract
Background: Sensitive skin is subjective cutaneous hyperreactivity to environmental 
factors. Demodicosis is a skin disorder caused by Demodex mites. There may be a link 
between demodicosis and sensitive skin.
Aim: This study aimed to examine facial Demodex mites density and other factors as-
sociated with sensitive skin in patients.
Methods and methods: A total of 349 randomly selected patients presented to the 
dermatology department. The research data were collected using a questionnaire 
form that included the participants’ sociodemographic and lifestyle characteristics, a 
sensitive skin questionnaire, the Dermatology Life Quality Index (DLQI), and European 
Health Interview Survey (EHIS). Patients underwent standardized superficial skin sur-
face biopsy of 4 areas of the face. D. folliculorum count greater than 5 mites/cm2 was 
considered positive.
Results: In relation to Demodex, there was an increase in skin sensitivity with higher 
Demodex density (p = 0.04). There was a statistically significant, weak positive correla-
tion between skin sensitivity and DLQI score (r = 0.33, p = 0.00), and there was also a 
significant but very weak negative correlation between skin sensitivity and EUROHIS 
(r = −0.164, p = 0.002). Skin sensitivity was more common in patients with a concomi-
tant dermatological disease (p = 0.01) and increased with more frequent cosmetic use 
(p = 0.00).
Conclusion: Alongside other risk factors, for the patients presenting with complaints 
of sensitive skin, investigating Demodex population density may help alleviate sensi-
tive skin symptoms with appropriate therapies and preventive measures.
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response to stimuli that should normally be present, and triggers of 
these unpleasant sensations include physical (cold, heat, wind, sun, 
air conditioning, dry air, season, and clothing changes), chemical 
(cosmetics, hair dye, and other consumer products, water, environ-
mental pollution, smoking), and psychological or hormonal (stress, 
menstrual cycle) factors.4

Demodex folliculorum and Demodex brevis are the species most 
frequently found on human skin. Demodex mites, which live in-
side or near the pilosebaceous unit, usually do not cause symp-
toms, and most people are not even aware that they harbor these 
mites. The population density is <5 mites/cm2 on normal skin, but 
when this number exceeds 5 mites/cm2, they can cause problems 
such as papulopustular and/or acneiform lesions without come-
dones, seborrheic dermatitis-like eruption, perioral dermatitis-
like lesions, telangiectasia, bacterial folliculitis, rosacea, and otitis 
externa.5

The pathogenicity of Demodex mites is increased by factors such as 
neglect of skin cleansing, intensive use and improper cleaning of cos-
metic products, and increased sebum production due to perspiration.2

Diagnosing sensitive skin requires evaluation of the patient's 
symptoms, daily habits, and cosmetic use, as well as their personal 
and family medical history. Questionnaires developed for this pur-
pose are reliable methods for diagnosis.6 Other than questionnaires, 
there are also methods involving chemicals such as lactic acid and 
capsaicin for the diagnosis of sensitive skin.1

According to our clinical experience, there may be a link between 
Demodex mites and sensitive skin. However, in our literature search 
we were unable to find any studies investigating this relationship. 
Therefore, in the present study we examined facial Demodex mites 
density and other factors associated with sensitive skin in patients 
presenting with relevant symptoms in order to determine the fre-
quency of sensitive skin and its association with Demodex mites in 
the population.

2  |  MATERIAL S AND METHODS

2.1  |  Sample and setting

A total of 349 randomly selected patients who presented to the der-
matology department with any dermatological complaint between 
2018 and 2019 were included in the study. Ethical committee ap-
proval for the study was granted by the Local Ethics Committee 
(2016-09/09). All participants gave their informed consent, and their 
data were anonymized.

2.2  |  Data collection

The data were collected by the researchers. All participants were 
contacted directly in the outpatient clinic. They were informed in 
detail about the study, and their informed consent was obtained. 

Skin examinations were performed by experienced dermatologists. 
The questionnaires were completed by the patients and collected in 
a box by the researchers.

2.3  |  Instruments

The research data were collected using a questionnaire form that 
included the participants’ sociodemographic and lifestyle character-
istics, a sensitive skin questionnaire, the Dermatology Life Quality 
Index (DLQI), and European Health Interview Survey (EHIS). The 
first part of the form included general questions about the patients’ 
sociodemographic characteristics, smoking and alcohol use, accom-
panying dermatological diseases, face-washing habits, soap use, and 
use of cortisone on the face. The second part of the form was a sen-
sitive skin questionnaire comprising 18 yes/no questions (Table 1). 
Each response indicating sensitive skin receives 1 point, for a total 
score ranging from 0 to 18. The questionnaire was adapted from a 
13-item questionnaire developed by Guerra-Tapia et al.6 and a 10-
item questionnaire for which Misery et al.7 conducted a validity and 
reliability study.

The patients included in the study were divided into three 
groups according to their clinical presentation: rosacea, facial 

TA B L E  1  18-item sensitive skin questionnaire of the present 
study

Is your facial skin easily irritated?

Have you had any irritation or allergic reactions to a cosmetic 
product?

Do some cosmetic products cause burning or irritation of your skin?

Do some cosmetic products cause itching on your skin within 
30 minutes?

Do some cosmetic products cause a burning sensation on your skin 
within 30 minutes?

Have you had a reaction on your face to any cosmetic product in the 
past year?

Does the sensitivity of your facial skin increase in the cold?

Does the sensitivity of your facial skin increase in the heat?

Does the sensitivity of your facial skin increase with sun exposure?

Does the sensitivity of your facial skin increase in the wind?

Does the sensitivity of your facial skin increase in dry weather?

Does the sensitivity of your facial skin increase when exposed to 
water?

Have you ever had complaints of eczema or dermatitis?

Does your face flush easily?

Do you have any problem with your facial skin other than those we 
asked about?

Have you ever had symptoms of allergic asthma or allergic rhinitis 
(spring fever)?

Is there allergic rhinitis or allergic asthma in your family (parents, 
first-degree relatives)?
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dermatosis other than rosacea, and dermatosis not affecting the 
face. Each patient's skin type was grouped as dry, normal, oily, or 
combination. The skin phototypes of the patients were grouped ac-
cording to the Fitzpatrick classification (types I to VI).

2.4  |  Detection of Demodex mites

All 349 patients underwent standardized superficial skin surface 
biopsy of four areas of the face (cheek, forehead, nose, and chin). 
The patients were asked to wash their faces with gentle cleanser 
and water before the test. After drying the skin, a drop (about 
0.05 ml) of cyanoacrylate glue was applied to a 1-cm area at one 
end of the slide and spread to a homogeneous thickness, and then, 
the slide was applied to the skin. The slide was left in place for 
about 5 minutes until the cyanoacrylate changed in consistency 
and then gently removed. Samples were acquired from each re-
gion, and the total number of parasites was determined by calcu-
lating the number of D. folliculorum detected in the samples taken 
from each region. D. folliculorum count greater than 5 mites/cm2 
was considered positive.

2.5  |  Statistical analysis

The data were evaluated using the SPSS version 15.0 package program. 
Data were analyzed by linear regression analysis (enter method) and cor-
relation analysis. P values <0.05 were considered statistically significant.

3  |  RESULTS

Of the 349 patients who participated in the study, 276 were 
women (mean age: 31.1±11.8 years) and 73 were men (mean age: 
35.7±16.5 years).

Seventy-eight (22.34%) of the patients had rosacea, 27 (7.73%) 
had other facial dermatoses, and 244 (69.91%) had other dermato-
logical diseases.

Skin type was evaluated as normal in 135 patients, dry in 77 pa-
tients, oily in 98 patients, and combination in 39 patients. Skin photo-
types I, II, III, and IV were observed in 6 patients (1.7%), 141 patients 
(40.4%), 189 patients (54.2%), and 13 patients (3.7%), respectively.

The results of the statistical analysis of factors associated 
with sensitive skin are shown in Table  2, and Figure  1  shows the 

Model β Signification p

95% confidence 
interval

Lower 
bound

Upper 
bound

Constant 0.00 4.51 12.12

Age (years) −0.14 0.01 −0.073 −0.007

Gendera  −0.18 0.00 −3.049 −0.617

Accompanying dermatologic diseaseb  0.14 0.01 0.163 1.191

Skin typec  −0.01 0.76 −0.518 0.379

Skin phototype 0.00 0.94 −0.684 0.734

Body mass index 0.03 0.49 −0.018 0.038

Topical steroid use on faced  −0.06 0.21 −1.274 0.293

Smokinge  −0.09 0.17 −1.224 0.224

Alcohol usef  0.07 0.23 −0.355 1.448

Frequency of face washingg  0.08 0.12 −0.078 0.653

Frequency of soap useh  0.01 0.80 −0.405 0.519

Frequency of cosmetic usei  0.16 0.00 0.216 1.298

Total Demodex spp. count 0.11 0.04 0.000 0.025

The p values are taken as less than .05. Bold values indicates that p < .05.
aFemale (1), male (2).
bDermatosis except facial region (1), facial dermatosis except rosacea (2), rosacea (3).
cDry (1), normal (2), combination (3), oily (4).
dNo (1), yes (2).
eNever-smoker (1), ex-smoker (2), active smoker (3).
fNever-drinker (1), former drinker (2), social drinker (3).
gTwice a day or more (1), once a day (2).
hTwice a day or more (1), once a day (2).
iNever (1), occasionally (2), often (3).

TA B L E  2  The results of the statistical 
analysis of factors associated with 
sensitive skin
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relationship between sensitive skin and predictive values according 
to linear regression analysis.

Skin sensitivity decreased with older age (p = 0.01). When evalu-
ated by gender, the prevalence of skin sensitivity was higher among 
women (p  =  0.00). Skin sensitivity was more common in patients 
with a facial dermatoses and rosacea (p = 0.01) and increased with 
more frequent cosmetic use (p = 0.00). In relation to Demodex, there 
was an increase in skin sensitivity with higher Demodex density 
(p = 0.04).

Sensitive skin was not associated with skin type, body mass 
index, topical steroid use on the face, smoking, alcohol use, fre-
quency of face washing, or frequency of soap use (p > 0.05).

There was a statistically significant, weak positive correlation 
between skin sensitivity and DLQI score (r = 0.33, p = 0.00). As skin 
sensitivity increased, DLQI scores also increased. There was also a 
significant but very weak negative correlation between skin sensi-
tivity and EUROHIS (r = −0.164, p = 0.002). A decrease in EUROHIS 
was detected as skin sensitivity increased.

4  |  DISCUSSION

Although the mechanism underlying sensitive skin is still unclear, it 
is described as vascular and neural hyperreactivity due to increased 
permeability of the stratum corneum resulting from skin barrier 
impairment.1

Sensitive skin is more common in women compared with men, 
with an average prevalence of 45% versus 33%, respectively, due 
to reasons such as thinner skin and more frequent use of cosmet-
ics in women and the effect of hormonal factors on skin hydration.3 
Although the recent increase in cosmetic use among men, sensitive 

skin may be detected at a higher rate in women than men such as 
those in our study.8

The use of cosmetic products is becoming more widespread 
among both men and women. Given the enormous sales volume and 
range of products available, cosmetic-related adverse events are 
inevitable, so these products can be regarded as triggering factors 
for sensitive skin. Lipid organization and lipid metabolism in the skin 
require an acidic environment (pH 5.5). Alterations in skin pH due to 
cosmetic products lead to impaired skin barrier function and mois-
ture imbalance.9 In the present study, the prevalence of sensitive 
skin increased with the frequency of cosmetic use.

Sensitive skin is expected in older adults due to age-related fac-
tors such as reduction in epidermal and dermal thickness; flatten-
ing and increased permeability of the epidermal-dermal junction; 
and reductions in skin hydration, elasticity, and dermis vascularity. 
However, the exact opposite is observed, with the rate of sensitive 
skin actually declining with age.10 A decrease in sensitive skin with 
older age was also detected in the present study.

Dermatological diseases characterized by skin barrier dysfunc-
tion (atopic dermatitis, rosacea, seborrheic dermatitis, eczema, 
psoriasis, acne, etc.) can also be accompanied by sensitive skin.11 
Consistent with the literature, sensitive skin was associated with 
other dermatological diseases in our study, particularly rosacea as 
expected.

Uninformed and inappropriate use of topical steroids can lead to 
sensitive skin by increasing skin fragility and intolerance to cosmetic 
products.12 However, we did not observe any change in sensitive 
skin based on the use of topical steroids. This finding may be related 
to the fact that the patients to whom we prescribed topical steroids 
for dermatological diseases were informed in detail about its use and 
duration.

F I G U R E  1  The relationship between 
sensitive skin and predictive values 
according to linear regression analysis
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Obesity can predispose individuals to a number of diseases, es-
pecially cardiovascular disease. High body mass index (BMI) is known 
to be related to dermatological diseases. Obesity-related changes in 
the epidermal barrier, increased transepidermal water loss (TEWL), 
and dry skin result in susceptibility to dermatological diseases.13,14 
There is no study in the literature investigating the relationship be-
tween BMI and sensitive skin. In our study, there was no connection 
between BMI and sensitive skin.

Studies have shown that smoking and alcohol have an adverse 
impact on dermatological diseases.15,16 Although there have been 
a few studies investigating the relationship between smoking and 
sensitive skin, there has been no research on the effect of alcohol 
use.17,18 In the present study, we were unable to establish a link be-
tween sensitive skin and smoking status (never-smoker, ex-smoker, 
and active smoker) or alcohol use.

Washing the face too frequently can irritate sensitive or dry skin. 
Despite the common view that frequent face washing with water 
and soap disrupts the epidermal barrier and leads to dry skin and 
sensitive skin.19 However, there is no significant relation between 
sensitive skin and the frequency of face washing and soap use in our 
study. This result may be due to the habits of the patients included in 
the study to use skin barrier creams after face washing.

Sensitive skin is often believed to be associated with dry skin and 
phototype, but such a relationship was not detected in the present 
study.17,20

Symptoms related to sensitive skin may adversely affect qual-
ity of life.21 We observed that DLQI values increased and EUROHIS 
score decreased as skin sensitivity increased.

Skin barrier impairment results in inadequate protection of 
cutaneous nerve endings, which leads to sensitive skin symptoms 
such as burning, stinging, and tingling. Transient receptor potential 
(TRP) channels (especially TRPV1) play a particularly central role 
in the pathophysiology of sensitive skin because they can be acti-
vated by chemical or thermal stimuli.22 Demodex spp. secrete lytic 
enzymes (proteases) before feeding to digest the epithelial cells of 
the host skin. They disrupt the skin barrier, penetrate the dermis, 
and stimulate Toll-like receptors (TLRs), causing proinflammatory 
cytokine release. While Demodex mites can stimulate TRP channels 
through this local skin irritation, they can also cause inflammation 
via TLR2.23

Sebum is important in the habitats of Demodex parasites. Free 
fatty acids and triglycerides contribute to skin acidity. Although 
this acidic environment is protective against microorganisms, it 
is believed to have no effect on parasites or even facilitate their 
presence.24

Vascular hyperactivity involved in the pathogenesis of sensi-
tive skin may lead to an increase in Demodex density. Furthermore, 
molecular studies have shown that Demodex collaborates with vas-
cular endothelial growth factor (VEGF) to support its own prolifer-
ation.25 Impaired skin barrier function together with the vascular 
effects contributed by Demodex may facilitate invasion and thus 
promote parasitic infestation. In our study, there was a positive 

correlation between Demodex count and sensitive skin. This in-
dicates that Demodex mites increase sensitivity by causing skin 
damage.

A limitation of this study is that patients with sensitive skin who 
were found to have excessive amounts of Demodex mites were not 
re-evaluated for sensitive skin symptoms after receiving Demodex 
treatment.

5  |  CONCLUSION

For patients presenting with complaints of sensitive skin, in addi-
tion to other risk factors, Demodex population density should also 
be taken into account.
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