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Abstract
I n t r o d u c t i o n : Demodex mites are associated with various symptoms pertaining to facial and eyelid skin in humans. Demodicosis is often reported in elderly
people, above 50 years of age. In young adults, the Demodex spp. infection is less
common and is asymptomatic or the symptoms are mild.
A i m : The aim was to evaluate the occurrence of Demodex spp. in healthy young
adults in Poland and analyze the associations between the presence of mites, participants gender and skin type, with regards to hygienic practices and symptoms.
M a t e r i a l a n d m e t h o d s : The content of facial sebaceous glands and eyelash
follicles was examined in a group of 94 people, aged 18–32 years. Metric data
and information about face and eyelid skin symptom occurrence, skin type and
hygienic practices were collected by diagnostic survey.
R e s u l t s a n d d i s c u s s i o n : Demodex spp. was identified in 21.3% of subjects.
In 45% and 30% of carriers Demodex folliculorum and Demodex brevis occurred,
respectively. A mixed infestation in 25% of subjects was detected. Demodex infestation was slightly higher in people with oily and mixed skin (23.5%), compared
to those with dry and normal skin (18.6%). No significant influence of shared
hygienic accessories on the level of Demodex spp. infection were observed. The
skin symptoms of the face and eyelids were reported at 75% for subjects positive
for Demodex.
C o n c l u s i o n s : Demodex mites are often prevalent in healthy young adults in
Poland in both the sebaceous glands of the face and hair follicles. While diagnosing face and eyelid skin diseases in young people, Demodex spp. infection should
be considered.
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1. INTRODUCTION
The hair follicle mites of the Demodecidae family are cosmopolitan, specialized and obligatory parasites of both
humans and animals.1 Among 140 species described so far,
only Demodex folliculorum and Demodex brevis are specific to
humans.2,3 Demodex folliculorum usually inhabits facial hair
follicles, but may also colonize the sebaceous glands (Zeiss’
glands) and hair follicles of eyelashes. Demodex brevis lives
deep in the sebaceous glands of facial skin (around the nose,
eyes, forehead, chin, and nasolabial fold) or the Meibomian
gland of the eyelids.4,5 Both species may also occur in the
hair follicles or skin sebaceous glands of other body parts.
The prevalence ratio of D. brevis and D. folliculorum in males
and females is 1 : 4 and 1 : 10, respectively.6 Any particular
human may be a carrier of a Demodex colony consisting from
1000 to 2000 specimens.
The life cycle of Demodex lasts from 14 to 18 days and
requires only one host.7,8 These parasites avoid the sunlight
in all of the developmental stages. Their copulation occurs
during the night, near the entry to the hair follicle and the
subsequently fertilized female migrates to the sebaceous
gland where she lays less than 20 eggs.7,9 After copulation,
the male dies.10 The larvae hatch after 60 h, molt twice and
transform into a deutonymph – the infective stage for humans.9 The deutonymphs evolve to the adult form after the
next molting.10,11 All of the developmental stages of Demodex
spp. feed on epithelial cells, the content of sebaceous glands
(sebum), lymph and plasma.7
Humans may contract the parasite by direct contact
with a carrier of Demodex spp. as well as indirectly by using common towels, sheets, cosmetics or toiletries.8,10 It has
also been documented that infants may become infected by
contact with colonized mothers skin.12,13 Therefore, Demodex mites have a cosmopolitan distribution and are found
in about 10% of biopsy specimens of healthy human skin,
where they are present in about 12% of all follicles. Various
studies have shown normal rates of colonization to be 20%
to 80%.12,13 The prevalence of both Demodex species increases
with the host age and in adults reaches even 100% with a
density of more than 5 mites per 1 cm2 of normal skin.14,15
Usually the Demodex infection in humans occurs asymptomatically. Primarily Demodex mites have been treated as
a commensal fauna on mammalian skin.14 The host’s immune status and changes in the skin microenvironment can
facilitate a rapid propagation and consequently change it
into a pathogen.5,16 An increasing number of Demodex mites
in human skin is associated with the pathogenesis of some
dermatoses including demodicosis, rosacea or blepharitis as
well as with immunosuppression caused by the natural aging processes and the occurrence of other diseases.5,16,17 The
skin symptoms caused by Demodex spp. show up because
mites are moving from hair follicles and sebaceous glands to
surrounding tissues. The Demodex antigens trigger the host
immune reaction, which is the direct cause of rosacea symptoms. Similar triggers have been reported from parasite fe-

ces. The reason for skin symptoms might also be caused by
blockage of follicles and sebaceous glands by Demodex mites
that leads to epithelial hyperplasia and hyperkeratosis.16
Demodex mites might also trigger the mechanisms leading
to skin inflammation which are not caused directly by tissue damage. Demodex mites contain lipase, supposed to be
able to aggravate skin conditions by transforming sebum
into certain components, which are clearly cytotoxic, and
irritants.18,19,20 It has been established that Demodex mites
can also be a vector of the pathogens Bacillus oleronius and
Staphylococcus epidermidis, which may play a prominent role
in the pathogenesis of demodicosis.9,21

2. AIM
The epidemiological study of Demodex spp. prevalence in
humans shown having a high dependence on the patient’s
age. Most often demodicosis in elderly people over 50 years
old is reported.22,23 It has been suggested that the percent
of infestation in young people, about 25 years old, is lower.24 The aim of this study is to determine the prevalence of
Demodex mites in the young adult population living in the
North–East of Poland and also the association of the species
occurrence with the facial area, gender, skin type, hygienic
habits and symptoms.

3. MATERIAL AND METHODS
3. 1. S tud y p op ulati on
A total of 94 young healthy volunteers (students of the University of Warmia and Mazury in Olsztyn) were examined.
The study group consist of 73% females (n = 69) and 27%
males (n = 25), aged 18–32 (average 20.2) years old. The
content of facial sebaceous glands (forehead, cheeks, nose,
chin) and lashes from both eyes were collected from 81 participants. From the 13 volunteers, only lashes with a root
of hair were collected to identify the Demodex occurrence.
Metric data (age and gender), information about skin symptoms of the face and eyelids, skin type and hygienic habits
from examined students were collected to determine the
risk factors of Demodex spp. infection and associated possible symptoms (skin symptoms as itching and irritation of
the skin, eczema, acne and ocular symptoms: inflammation
of the eyelids, itching, madarosis). Data were collected by
self-design diagnostic survey questionnaire.
3. 2. D etecti on of Dem odex m i tes
The Demodex mites were detected in the content of the forehead, cheeks, nose and chin sebaceous glands (black head) as
well as in the roots of the upper lashes of both eyes. Samples
were obtained from the volunteers by squeezing method and
by epilation, early in the morning. The sterile gauze swabs,
epilating forceps and microscopic slides were used for aseptic material collection. The material was set separately into
a Hoyer liquid drop25 and observed under light microscope
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Table 1. The infection by Demodex mites and species distribution in according to gender.
Gender

Demodex
positive/tested
n(%)

Female

17/69 (24.6)

Male

3/25 (12.0)

Total

20/94 (21.3)

P
value*

OR(95%CI)

0.186

0.42
(0.11–1.57)

Demodex species / Demodex positive (%)
D. brevis

D. folliculorum

D. brevis / D. folliculorum

4/17 (23.5)

8/17(47.1)

5/17 (29.4)

2/3 (66.7)

1/3 (33.3)

0/3 (0.0)

6/20 (30.0)

9/20 (45.0)

5/20 (25.0)

P
value*
0.277
0.522

Comments: *χ test; OR – odds ratio; CI – conficence interval.
2

by 100× and 400× magnification. Each sample containing
a mite, from any developmental stage (adult form, nymph,
egg), was considered as a positive result. The Demodex species
were identified according to its morphological features (specimen size, opisthosoma end, size and shape of the eggs).26,27
Participants were informed about not washing their face and
lack of makeup before taking samples.
3 . 3. St a t ist ic a l a n a l ys i s
The data were analyzed using Pearson χ2 test and a P value
less than 0.05 was considered as statistically significant. The
association between predictor variables was determined
by odds ratio (OR) and their 95% confidence interval (CI).
The tests were conducted using the software package SPSS
v. 22.0 for Windows (SPSS, Chicago, IL).

4. RESULTS
The total infestation rate of Demodex mites was 21.3% (20
of the 94 participants). In total, 24.6% (n = 17) of examined
females and 12.0% (n = 3) of males were infected. No significant differences in the prevalence of mites infection was
found between males and females (Table 1).

Based on the morphological features, D. folliculorum was
in 45.0% (n = 9) of infected volunteers (Figure 1). Demodex
brevis occurred in 30.0% (n = 6) of carriers. Mixed infestation was found in 25.0% (n = 5) of persons. Demodex folliculorum was detected in all of the positive samples of the
lashes and 54.2% (n = 13) of positive samples from the sebaceous glands of facial skin. Demodex brevis was identified
in 45.8% (n = 11) of positive samples from facial skin. No
statistically significant differences between the occurrence
of both species were observed according to gender (Table
1). From 17 colonized females, in 47.1% (n = 8) D. folliculorum was noted and in 23.5% (n = 5) D. brevis was identified. Infection with both species occurred in 29.4% (n = 5)
of females. Among the males, D. brevis occurred in 66.7%
of them (n = 2) and D. folliculorum in only 33.3% (n = 1).
There were no mixed infections in the male group for facial
skin or eyelash follicles.
Demodex spp. infection was slightly higher in young people with oily and mixed skin (23.5%) compared to those with
dry and neutral skin (18.6%) (OR = 1.35; 95%CI: 0.49–3.66;
P = 0.561). The statistical analysis did not show a significant influence of skin type on the occurrence of Demodex
spp. in this group (Table 2). Similarly, using and sharing of
the same hygienic accessories and cosmetics did not signifi-

Figure 1. Adult Demodex brevis (A) and Demodex folliculorum (B) in facial sebaceous secretions (100× magnification)
(foto Litwin D).
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Table 2. Hygienic practices, skin type and symptoms in tested group of young healthy adults.
Demodex spp.
positive
n(%)

negative
n(%)

No

13(20.3)

51(79.7)

Yes

7(23.3)

23(76.7)

Dry/neutral

8(18.6)

35(81.4)

Oily/mixed

12(23.5)

39(76.5)

No

5(14.7)

29(85.3)

Yes

15(27.8)

39(72.2)

P value*

OR(95%CI)

0.739

1.17(0.41–3.32)

0.561

1.35(0.49–3.66)

0.072

1.93(0.63–5.89)

Sanitary ware sharing

Skin type

Symptoms

Comments: *χ2 test; OR – odds ratio; CI – conficence interval.

cantly influence the Demodex spp. infection level in this age
group (OR = 1.17; 95%CI: 0.41–3.32; P = 0.739).
The questionnaire data show that skin symptoms on the
face and eyelids were reported by 75.0% (15/20) of Demodex
positive volunteers and by 60.8% (45/74) who were not colonized. The occurrence of Demodex spp. was twice as high
in the symptomatic group as compared to volunteers without any skin disorders on the face and eyelids (OR = 1.93;
95%CI: 0.63–5.89; P = 0.072); however, these differences
were not statistically significant. The most common symptoms were itchiness and skin irritation (n = 11) as well as
madarosis (n = 7).

5. DISCUSSION
Demodex mites occur in people worldwide regardless of race
or ethnic group1,28 and are quite often the reason for skin and
eye problems. The infection of Demodex mites in healthy
people depends on many factors, usually age and gender as
well as skin type or hygienic habits.
The main determinant of Demodex spp. prevalence is the
patient’s age. The occurrence frequency of mites in the age
group below 30 years old is lower than 40% in contrast to people in the 71–95 age group, where 95% or more are carriers of
Demodex spp.23,29–33 Our results show that the Demodex spp.
infection percentage of healthy people younger than 30 years
of age in North–East Poland is 21.1%. It is higher than in the
examined group of students from North–West Poland (14%)
and from Hungary (17.1%).34,35 The type of diagnostic method, the number of examined samples as well as the examination time may influence the difference of the Demodex spp.
prevalence in various young populations.15,36 Although there
are differences in the Demodex spp. prevalence of young
people (8–25 years old), our study has shown a lack of significant differences between males and females.15,30–33 Moreover, the prevalence of both species is similar in this age
group to various populations. Usually, the infestations are
dominated by D. folliculorum, which in our examined group
was detected in 45% of positive samples. The prevalence of

this species was lower when compared to China (51%) and
Turkey (77%).30,33 The higher percentage of infections by D.
folliculorum may be associated with the place of residence
– hair follicles of facial skin and eyelashes. Therefore, it
is easier to detect than D. brevis which lives deeper in the
sebaceous glands. It has been confirmed by our study that
D. folliculorum was detected in all of the positive samples of
eyelashes. In the sebaceous glands of facial skin samples, the
prevalence of both D. folliculorum and D. brevis was equal.
The Demodex spp. prevalence in humans also depends
on the skin type. In our study, the percentage of Demodex
spp. infection of the examined group with oily and mixed
skin was only a little higher compared to the group with
dry and normal skin. It was shown that the detection rate
of Demodex spp. in the group with oily and mixed skin was
almost 15% higher than that with dry and normal skin.15,31
A higher infestation rate in the population having mixed or
oily skin most probably is associated with a higher sebum
secretion by sebaceous glands which provides more nutrition and stimulates the reproduction of Demodex spp.
Theoretically, poor hygienic habits such as using common towels and toilet accessories should have an influence
on the Demodex distribution. The above mentioned activities
are conducive to the transmission of Demodex spp. nymphs
and eggs. However, the data does not confirm this theory. The
infection level of young people from North–East Poland who
use common toilet accessories was similar to those who did
not share towels and cosmetics with others. Similarly, that
risk factor did not have any influence on the infection level
of students from China, Hungary and Turkey.15,32,35
A Demodex spp. infection in most cases is asymptomatic.
However, in some conditions such as immune system disorders, chronic diseases, genetic predispositions, or an elderly
age, there may be various symptoms, which according to
Chen and Plewig36 are classified as primary and secondary
demodicosis. Primary demodicosis usually occurs in people
above 40 years old. Its etiological factor is a large colonization by D. folliculorum on the eyes, ears and oral skin.37 The
skin symptoms are usually localized around a hair follicle.
In most cases, primary demodicosis is asymptomatic or with
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mild itching, which persists after antiparasitic treatment
(ivermectin, metronidazole).4,20 Secondary demodicosis
shows skin symptoms associated with infection by numerous mites in patients of other recognized diseases with general or local immunosuppression (leukemia, HIV) as well as
in patients treated with immunosuppression drugs.36,38 The
reason for secondary demodicosis is mainly D. brevis infection.37 The symptoms are more dispersed and are characterized by intense inflammation, which is the cause of rosacea
or seborrheic dermatitis. The characteristic symptoms are
redness, erythema and telangiectasia. The secondary demodicosis may coexist with a skin cancer (melanoma, eyelid
cancer, mycosis fungiodes) or systemic diseases. The treatment of secondary demodicosis in view of a patient’s concurrent immunosuppression is more difficult.36 This study
shows that the Demodex spp. infection in young people may
be associated with characteristics of both clinical forms of
demodicosis. Zhao et al.15 demonstrated that 71.2% of Chinese people between the ages of 13–22 with diagnosed facial
dermatosis (rosacea, acne vulgaris, blepharitis) were colonized by Demodex spp., while the same age-group without
the above-mentioned diseases had a parasite infection level
that was lower by about 18%. Similar differences in people
aged 21–35 with diagnosed blepharitis were found.39 In this
age group, the mite infestation was about 20% higher compared to the control group.39 In our study population, diagnosed skin diseases were not reported. However, 75% of
Demodex spp. positive volunteers complained of facial skin
and eyelid symptoms such as skin itching and irritation,
and madarosis. These kinds of symptoms may suggest the
beginning of primary demodicosis, which can have a higher
intensity later at an elderly age and require treatment.

6. CONCLUSIONS
Demodex mites are often prevalent in healthy young Polish
individuals of both sexes in the sebaceous glands of facial
skin and the hair follicles of lashes. The infection of humans
is caused by two specific Demodex species with a higher prevalence of D. foliculorum. The coexistence of both species, D.
foliculorum and D. brevis, is also possible. The infestation of
mites occurs a little more often in persons with mixed and
oily skin than with person who have normal and dry skin.
The prevalence of Demodex spp. is not associated with the
sharing of common toilet accessories and cosmetics. The
colonized persons report facial skin and eyelid symptoms
slightly more often.
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