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Epidemiological profile of patients with
periorbital hyperpigmentation, at a derma­
tology specialist center in southern Brazil

Perfil epidemiológico dos pacientes com hipercromia periorbital
em um centro de referência de dermatologia do Sul do Brasil

ABS TRACT
Introduction: Periorbital hyperchromia or “dark circles” is a common complaint, due to the
fact that it interferes with patients’ self-esteem.
Objective: To evaluate the prevalence of periorbital hyperchromia and its possible etiopatho-
genetic factors in a population sample drawn from a state and university dermatology service
in Porto Alegre, Brazil. 
Methods: Cross-sectional, prospective study. Data collection questionnaire given to patients
who visited the Dermatology Department of UFCSPA, from November 2011 to April 2012. 
Results: From a total of 220 investigated patients, there was a predominance of women with
skin phototypes 2 and 3 and a mean age of 42.2 years. The use of sunscreen and corrective
makeup were seen in 59.8% and 40.4% of studied patients, respectively. Presence of septal devia-
tion was observed in 6.8% of patients, snoring at night in 48.4%, asthma in 15.1%, rhinitis in
44.7%, atopic dermatitis in 11.2%, mouth breathing in 20.1% and other types of allergy in
28.6%. Half of the sample mentioned sleeping 5 to 7 hours per night. Smoking, alcohol con-
sumption, and physical activity were reported by 19.2%, 32.9% and 42.9% of patients, respec-
tively. A family history of dark circles was described in 63.7% of cases.
Conclusions: periorbital hyperchromia predominated in women of low skin phototypes,
during their 4th decade of life and who reported daily use of sunscreen, physical inactivity,
alcohol consumption, smoking habit, allergies, sleep deprivation, and a family history of dark
circles.
Keywords: eyes; quality of life; dermatology.

RESU MO
Introdução: A hipercromia periorbital ou “olheira” é queixa comum por interferir na autoestima dos
pacientes. 
Objetivo: avaliar a prevalência de hipercromia periorbital e seus possíveis fatores etiopatogênicos, em
amostra populacional de um serviço de dermatologia público e universitário de Porto Alegre. 
Métodos: Estudo transversal, prospectivo. Questionário de coleta dos dados aplicado em pacientes que
se consultaram no Serviço de Dermatologia da UFCSPA entre novembro de 2011 a abril de 2012. 
Resultados:Total de 220 investigados, com predomínio de mulheres com fototipos 2 e 3, e média de
idade de 42,2 anos. O uso de fotoprotetor e de maquiagem corretiva foi visto em 59,8% e 40,4%,
respectivamente. Foram observados presença de desvio de septo em 6,8% dos pacientes; ronco à noite,
48,4%; asma, 15,1%; rinite, 44,7%; dermatite atópica, 11,2%; respiração bucal, 20,1%; e outro
tipo de alergia, 28,6%. Metade da amostra mencionou dormir de cinco a sete horas por noite.
Tabagismo, etilismo e atividade física foram referidos em 19,2%, 32,9% e 42,9%, respectivamente.
História familiar de olheiras foi descrita em 63,7%. 
Conclusões: A hipercromia periorbital predominou em mulheres na quarta década de vida, com foto-
tipos baixos, que referiam uso diário de fotoprotetor, sedentarismo, etilismo, tabagismo, alergias, privação
do sono e história familiar de olheira.
Palavras-chave: olhos; qualidade de vida; dermatologia.
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INTRODUCTION
Periorbital hyperchromia, peripalpebral hyperchromia,

dark eyelids, dark eye circles or simply “dark circles”, despite being
a mere difference in color between the palpebral skin and the rest
of the facial skin, can have a major impact on the quality of life
by causing an appearance of fatigue and premature aging.1-4 There
are two types of dark circles: vascular and melanic, nevertheless
it is believed that most have mixed components, with melanin
and hemosiderin being found in almost all types of dark circles,
to a greater or lesser degree.2

Vascular dark circles, the predominant type, have an
autosomal dominant inheritance pattern. They usually appear
earlier in life, during childhood or adolescence. They are more
common in  ethnic groups that include people of Arabic, Turkic,
Indian, or Iberian backgrounds. The diagnosis of this type of
dark circles is carried out by applying traction to the lower eye-
lid, making it more transparent and therefore easier to view the
vessels underneath the skin.2-4 In this type of periorbital
hyperchromia there is no change in the color of the skin, howe-
ver the eyelid has a darker hue due to the visible presence of
dilated vessels. It is believed that cutaneous hyperchromia occurs
due to the deposition of hemosiderin when there is dermal
blood extravasation.2 Smoking, consumption of alcohol, mouth
breathing, sleep deprivation, the use of vasodilator drugs, prosta-
glandin analogues based eye drops, contraceptives, chemothera-
py and antipsychotics are factors that can contribute to this pro-
cess through the stasis of blood vessels, leading to a change of
color in the area. Moreover, the presence of conditions that
involves the retention of water and eyelid edema (thyroid, kid-
ney, heart, and lung diseases) cause a worsening of the unaesthe-
tic appearance of dark circles. The ideal treatment should inclu-
de the discontinuation of possibly identified triggering factors,
the removal of preformed hemosiderin, and photoprotection.2-4

The predominantly melanic periorbital hyperchromia
typically affects older people with higher skin types, however it can
also occur in patients with lower skin types (also usually elderly) as
a result of excessive and cumulative exposure to the sun.3

In the literature, there is little dissemination of epidemio-
logical data and factors associated with periorbital hyperchro-
mia. The present study is aimed at evaluating those variables in
patients with dark circles.

OBJECTIVES
To assess the prevalence of periorbital hyperchromia and

possible pathogenetic factors in a population sample of a public
dermatology service of a university in southern Brazil.

METHODS
A prospective cross-sectional study was conducted at the

public dermatology service of the Universidade Federal de
Ciências da Saúde de Porto Alegre (RS), Brazil. The study was
approved by the research ethics committee of the institution
where the study was conducted.

Patients who attended medical appointments at the ser-
vice from November 2011 to April 2012 with complaints of

dark circles were invited to participate. All were clarified by the
interviewer as to the purpose of the study and about the protec-
tion of their privacy, ensuring their anonymity would be preser-
ved in the presentation of the study’s results. A term of free and
informed consent was signed by all participants, who were then
administered a questionnaire by the researchers in order to col-
lect data.

The inclusion criteria for the study were: patients who
attended the dermatology service, of both genders and all races,
over 18-years-old, and who had signed the free and informed
consent term, and agreed to participate in the study. Patients
who did not agree to participate, did not sign the term of con-
sent and were under 18-years-old were excluded.

Data collected included: age, gender, skin phototype, age
of onset of dark circles, use of sunscreen and corrective makeup,
previous treatments for dark circles, habit of snoring, presence of
deviated septum, atopic dermatitis, asthma, rhinitis, comorbidi-
ties, use of mouth breathing device and continuous medications,
in addition to the presence of dark circles in the family and
number of hours of sleep per day.

The data were tabulated in an Excel database and distri-
buted using the Kolmogorov-Smirnov test.

RESULTS
During the study, 220 patients were investigated. Of

these, 78.2% (n = 172) were women. The mean age was 42.2
years (SD = ± 16.6 years), with a minimum of 18 and a maxi-
mum 84 years.

Regarding the age of onset of dark circles, the mean
value was 23.2 years (SD ± 14.7 years). Regarding the phototy-
pe, the sample studied had greater participation of phototypes II
(35.6%, n = 78) and III (32.0%, n = 70).

The use of sunscreen was reported by 59.8% (n = 131)
of patients. Regarding the use of corrective makeup to camou-
flage dark circles, 40.4% (n = 88) of respondents reported its use,
with most reporting daily use (43.0%, n = 37).

When asked whether they had undergone previous
treatment, a small portion of the sample answered positively
(2.8%, n = 6), informing that only topical cosmeceuticals had
been used previously (Table 1).

Occurrence of deviated septum was observed in 6.8% (n
= 15), nocturnal snoring in 48.4% (n = 106), asthma in 15.1%
(n = 33), rhinitis in 44.7% (n = 98), and atopic dermatitis in
11.2% (n = 24).

Mouth breathing was reported by 20.1% (n = 44) of the
investigated patients. Regarding the presence of some other type
of allergy, 28.6% (n = 63) answered positively, with the most
cited being mosquito bites (42.9%, n = 33) (Table 2).

Regarding hours of sleep, half of the sample (n = 107)
reported sleeping 5 to 7 hours per day, with an average of
roughly 7 hours per day (SD = 1.7 hours/day), a minimum of
1 and maximum of 12 hours per day.

Smoking habits were reported by 19.2% (n = 42) of the
investigated patients, of which 54.8% (n = 23) reported smoking
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11 to 20 cigarettes daily (median = 20 cigarettes/day). It was also
verified that 13.2% (n = 29) of the patients being investigated
were ex-smokers.

As for drinking habits (ethylism), 32.9% (n = 72) of res-
pondents reported drinking alcohol once or twice a week
(84.3%, n = 59).

Practicing some physical activity was reported by 42.9%
(n = 94) of the respondents, with 43.3% (n = 39) carrying it out
three or four times a week (Table 3).

Regarding the presence of dark circles in the family,
63.7% (n = 137) of patients responded affirmatively. As for the
degree of kinship, the most frequently cited were parents
(52.5%, n = 72), children (29.2%, n = 40), and siblings (21.8%,

n = 30) (Table 4).
The presence of comorbidities was seen in 31.8% of the

sample, with the most frequent being arterial systemic hyperten-
sion (55%), diabetes mellitus (13.3%) and dyslipidemia (11.7%)
(Table 5). The continuous use of medications was reported by
25.9% of respondents, with the most frequently cited being
beta-blockers (29.8%) and the angiotensin converting enzyme
inhibitor (22.8%) (Table 6).

DISCUSSION
Periorbital hyperchromia, also called dark circles, is more

often observed in women—particularly in brunettes—being
caused by physiological and genetic factors.1

TABLE 1: Absolute and relative distribution regarding gender, use of sunscreen, use of corrective makeup, previous treatment and skin phototype;
mean values and standard deviation for age and the age of onset of “dark circles”.

Variables Total (n=220)

Gender*
Male 48 21,8
Female 172 78,2
Age
Mean ± standard deviation 42,2 ± 16,6
Median (range) 41,0 (17 – 84)
Age of onset of dark circles NR = 13 (5.9%)
Mean ± standard deviation 23,2±14,7
Median (range) 20,0 (0 – 69)
Use of sunscreen* NR = 1 (0.5%)
yes 131 59,8
no 88 40,2
Use of corrective makeup* NR = 2 (0.9%)
no 130 59,6
yes 88 40,4
Frequency of use* NR = 2 (2.3%)
daily 37 43,0
3x a week 12 13,9
on special occasions 34 39,5
Previous treatment* NR = 8 (3.6%)
no 206 97,2
yes 6 2,8
Which treatment NR = 1 (16.7%)
2 Topical creams 5 100,0
Phototype* NR = 1 (0.5%)
1 Very fair skin, always burns (always becomes red) and never tans 6 2,7
2 Fair skin, always burns (always becomes red) and sometimes tans 78 35,6
3 Lesser fair skin, sometimes burns (sometimes becomes red) and always tans 70 32,0
4 Pale brown skin, rarely burns (rarely becomes red) and always tans 41 18,7
5 Dark brown skin, never burns (never becomes red) and always tans 19 8,7
6 Dark skin, never burns (never becomes red) and always tans 5 2,3

* Results are presented in the format n(%),with percentages obtained based on the total number of valid cases
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In the present study—and in line with the literature—
the majority of patients were female. Regarding phototypes, the
study group had a concentration of types II and III, a fact that
differs from many studies. These results may be due to the popu-
lation studied, primarily Caucasian, as demonstrated by the pre-
valence of skin phototypes II and III.

Regarding the age, periorbital hyperchromia can start in
childhood or in adulthood. In the first case, it usually has a pat-
tern of family heritage, being mostly vascular. In the second

case, it is mostly melanic.2 Most dark circles, however, have
mixed components.2 In the present study, most patients were
adults who experienced the onset of periorbital hyperchromia
in late adolescence. In those cases, it was impossible to determi-
ne whether the onset was related to melanic or vascular predo-
minance, because the patients were not classified by their type
of dark circles. However, the majority had a family history,
which favors the vascular component. As for the use of suns-

* Results are presented in the format n(%), with percentages obtained based on the total number of valid cases

TABLE 2: Absolute and relative distribution for deviated septum, nocturnal snoring, use of breathing device, asthma, rhinitis, atopic dermatitis and
other allergies.

Variables* Total (n=220)

Deviated septum * NR = 1 (0.5%)
No 202 92,2
Yes 15 6,8
Not Specified 2 1
Snores at night* NR = 1 (0.5%)
No 106 48,4
Yes 121 51,1
Not Specified 1 0,5
Use of oral breathing device* NR = 1 (0.5%)
Yes 44 20,1
No 175 79,9
Asthma* NR = 1 (0.5%)
Yes 33 15,1
No 186 84,9
Rhinitis* NR = 1 (0.5%)
Yes 98 44,7
No 121 55,3
Atopic dermatitis* NR = 6 (2.7%)
Yes 24 11,2
No 190 88,8
Occurrence of allergy
No 157 71,4
Yes 63 28,6
Which allergy?
1 ­ Mosquito bite 33 42,9
2 ­  Metal 9 11,7
3 ­ Medications 7 9,1
4 ­ Food 6 7,8

 5 ­ Enamel 4 5,2
6 ­ Cleaning products 3 3,9
7 ­ Perfume 3 3,9
8 ­ Dust 3 3,9
9 ­ Makeup 2 2,6
10 ­ Animal hair 2  2,6
11 ­ Urticaria 1 1,3
12 ­ Hair dye 1 1,3
13 ­ Mercury 1 1,3
14­ Wool 1 1,3
15 ­ Building and construction materials 1 1,3
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TABLE 3: Absolute and relative distribution for hours of sleep, smoking, ethylism and physical activity; and central tendency and variability 
measures for hours of sleep

Variables Total (n=220)

Hours of sleep per day* NR = 6 (2.7%)
From 1 to 4 13 6,1
From 5 to 7 107 50,0
From 8 to 12 94 43,9
Hours of sleep
Mean ± standard deviation 7,1±1,7
Median (range) 7 (1­12)
Smoking* NR = 1 (0.5%)
Yes 42 19,2
Amount
From 1 to 10 10 23,8
From 1 to 20 23 54,8
More than 20 9 21,4
Ex­smoker 29 13,2
Amount
From 1 to 10 12 41,4
From 11 to 20 6 20,7
More than 20 11 37,9
No 148 67,3
Ethylism* NR = 1 (0.5%)
Yes 72 32,9
No 146 66,7
Quantity (days/week)
From 1 to 2 59 84,3
From 3 to 4 7 10,0
From 5 to 7 4 5,7
Physical activity* NR = 1 (0.5%)
No 125 57,1
Yes 94 42,9
Frequency (days/week) NR = 4 (4.2%)
From 1 to 2 21 23,3
From 3 to 4 39 43,3
From 5 to 7 30 33,3

TABLE 4: Absolute and relative distribution for dark circles in the family.

Variables Total (n=220)
n %

Dark circles in the family* NR = 5 (2.3%)
No 78 36,3
Yes 137 63,7
Degree of kinship
1 ­ Parents 72 52,5
2 – Children 40 29,2
3 – Siblings 30 21,8
4 – Nephews 7
5 – Uncles/aunts 7
6 – Cousins 3
7 – Grandchildren 1
8 ­ In­laws 8
9 – Grandparents
10 – unspecified 2 7

* Results are presented in the format n(%), with percentages obtained based on the total number of valid cases.

* Results are presented in the format n(%), with percentages obtained based on the total number of valid cases.
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creen, it is known that the product acts in preventing dark cir-
cles.5 In the present study, daily use of sunscreen was relatively
frequent, probably due to the intention of the patients to better
control the condition.

Conditions such as smoking, physical inactivity, ethylism,
deviated septum, asthma, rhinitis, atopic dermatitis and other
allergies, mouth breathing and sleep deprivation can contribute
to palpebral hyperchromia due to the stasis of blood vessels.2,6 In
the present study, those factors were found in a considerable part
of the sample, further strengthening their correlation with the
presence of dark circles. Regarding the presence of diseases most

frequently associated with periorbital hyperchromia (thyroid,
kidney, heart, and lung diseases), they were rarely reported by
the studied patients. In the present study, the most frequently
mentioned comorbidities were arterial systemic hypertension,
diabetes mellitus, and dyslipidemia—conditions that can deve-
lop into some of the already mentioned diseases. The use of
vasodilators, prostaglandin analogues eye drops, chemotherapeu-
tic agents, contraceptives and antipsychotics, all of which, accor-
ding to the literature, usually contribute to periorbital hyperch-
romia, have also been rarely reported in the studied sample.2,3

The medications more frequently informed were beta-blockers

TABLE 5: Absolute and relative distribution of health problems

Variables Total (n=220)

Health Problems
No 150 68,2
Yes 60 31,8
Health Problems
1 – Hypertension 33 55,0
2 ­ Diabetes Mellitus 8 13,3
3 –Dyslipidaemia 7 11,7
4 – Psoriasis 6 10,0
5 –Hypothyroidism 6 10,0
6 – Epilepsy 5 8,3
7 – Depression 4 6,7
8 ­ COPD (chronic obstructive pulmonary disease) 3 5,0
9 – Arthrosis9 ­ artrose 2 3,3
10 – Cardiopathy 2 3,3
11 – Osteoporosis 2 3,3
12 ­ Systemic Lupus Erythematosus 2 3,3
13 ­ Hiatal hernia 1 1,7
14 – Cholelithiasis 1 1,7
15 ­ Kidney transplant 1 1,7
16 ­ Hepatitis C virus 1 1,7
17 – Endometriosis 1 1,7
18 – Obesity 1 1,7
19 – Onychomycosis 1 1,7
20 – Neoplasia 1 1,7
21 ­ Benign Prostatic hyperplasia 1 1,7
22 – Anemia 1 1,7
23 ­ Herpes simplex 1 1,7
24 ­ Monoclonal gammopathy 1 1,7
25 ­ Irritable bowel syndrome 1 1,7
26 ­ Polycystic ovary syndrome 1 1,7
27 ­ HIV virus 1 1,7
28 ­Bronchial asthma 1 1,7
29 ­ Disc herniation 1 1,7
30 ­ Pulmonary hypertension 1 1,7
31 – Liver disease 1 1,7
32 – Rosacea 1 1,7
33 – Migraine 1 1,7

* Results are presented in the format n(%), with percentages obtained based on the total number of valid cases.
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TABLE 6: Absolute and relative distribution for the use of medication

Variables Total (n=220)

Use of medication
No 163 74,1
Yes 57 25,9
Which medicines?
1 ­ Betablocker 17 29,8
2 ­ Angiotensin converting enzyme inhibitor 13 22,8
3 ­ Glibenclamide 10 17,5
4 ­ Statin 9 15,8
5 ­ Diuretic 9 15,8
6 ­ Metformin 4 7,0
7 ­ Acetylsalicylic acid 5 8,8
8 ­ Oral contraceptive 7 12,3
9 ­ Levothyroxine 6 10,5
10 ­ Calcium channel antagonist 5 8,8
11 ­ Anticonvulsant 3 5,3
12 ­ Serotonin reuptake inhibitor 3 5,3
13 ­ Benzodiazepines 3 5,3
14 ­ Immunosuppressants (tacrolimus, mycophenolate, prednisone) 2 3,5
15 ­ Formoterol fumarate + budesonide (inhaler) 2 3,5
16 ­ Calcium carbonate 2 3,5
17 ­ Salbutamol 1 1,8
18 ­ Insulin 1 1,8
19 ­ Fluoxetine 1 1,8
20 ­ Beta agonist of short duration 1 1,8
21 ­ Omeprazole 1 1,8
22 ­ Budesonide nasal spray 1 1,8
23 ­ Hydroxychloroquine 1 1,8
24 ­ Fibrate 1 1,8
25 ­ Renin angiotensin II antagonist 1 1,8
26 ­ Amitriptyline1 1,8

and angiotensin converting enzyme inhibitors, probably due to
the predominance of cases of hypertension in the studied popu-
lation.

CONCLUSION
In the present study, periorbital hyperchromia was more

frequently observed in women in their 40’s, with low skin pho-
totypes, who reported daily use of sunscreen, sedentary habits,
sleep deprivation, and family history of dark circles. Despite this
epidemiological profile being similar to that described in the
literature, further studies are necessary in order to allow derma-
tologists to develop better management strategies for this con-
dition, thereby contributing to improvements in the patients’
self-esteem and quality of life. ●

* Results are presented in the format n(%), with percentages obtained based on the total number of valid cases.




