
COSMETIC

Eyebrow and Eyelid Dimensions: An
Anthropometric Analysis of African Americans
and Caucasians

Kristina M. Price, M.D.
Preeya K. Gupta, M.D.

Julie A. Woodward, M.D.
Sandra S. Stinnett, Ph.D.
Ann P. Murchison, M.D.

Durham, N.C.; and Philadelphia, Pa.

Background: Knowledge of the average dimensions of periocular features based
on age, gender, and race is critical for surgeons so that complications can be
avoided and ideal outcomes can be achieved. In this study, the authors sought
to determine whether significant differences exist for certain eyelid and eyebrow
dimensions between African American and white adults.
Methods: Both eyes of 89 African American and 75 white subjects, aged 20 to 80
years, were evaluated. Subjects were divided by gender into three, 20-year age
cohorts. Measurements of palpebral fissure height, palpebral fissure width, palpe-
bral fissure inclination, pretarsal skin height, crease height, eyebrow height, eyebrow
apex angle, and distance of the brow apex from the lateral corneal limbus were taken
from standardized photographs. Mean values by race, age, and gender were compared
using linear mixed modeling. Double-lid crease prevalence was also evaluated.
Results: A significant difference was found between races for palpebral fissure
width, pretarsal skin height, and crease height in men, and for eyebrow height
in both men and women. A significant difference between genders was found
for palpebral fissure height, palpebral fissure width, pretarsal skin height, and crease
height in whites; for palpebral fissure inclination, eyebrow height, and distance of
the brow apex from the lateral corneal limbus in both whites and blacks; and for
eyebrow apex angle in blacks. Significant differences were also found between age
cohorts for palpebral fissure height in black women and for eyebrow height in black
men. Thirty-seven percent of African Americans had a double-lid crease versus 15
percent of whites.
Conclusions: Race, gender, and age differences exist for certain eyelid and eyebrow
positions. These factors can impact surgical decision-making and thus highlight the
need for an individualized approach to patients. (Plast. Reconstr. Surg. 124: 615,
2009.)

Facial proportions have been described and
detailed since the Renaissance by artists and
scholars.1–5 Despite the diminishing influ-

ence of these neoclassical canons in the late nine-
teenth century, only in the past several decades has
the science of anthropometry been introduced
into clinical practice.1–4 Knowledge of the average
values of facial proportions and the quality of rela-
tionships between individual segments of the face is
critical for surgeons so that complications can be
avoided and ideal outcomes can be achieved.

The face varies tremendously from population
to population, particularly within the upper one-
third of the face.4 The eyebrows and eyelids serve
as distinct landmarks within the face and are
thought to play a large role in ethnic identifica-
tion. Many groups have looked at the differences
of facial and periorbital structures between various
ethnic groups1–10; however, Kunjur et al. were
among the first to specifically quantify and com-
pare eyebrow and eyelid positions among differ-
ent ethnicities in adults.4 At present, there are
published studies of orbital and eye fissure dimen-
sions in African Americans,3,6,7 but there are noFrom the Departments of Orbital, Oculoplastic, and Recon-

structive Surgery and Statistics, Duke Eye Center, and the
Oculoplastic and Orbital Surgery Service, Wills Eye Institute.
Received for publication January 15, 2009; accepted Febru-
ary 23, 2009.
Copyright ©2009 by the American Society of Plastic Surgeons

DOI: 10.1097/PRS.0b013e3181addc98

Disclosure: None of the authors has any financial
conflicts of interest to disclose.

www.PRSJournal.com 615



data in the literature to date regarding eyebrow
and eyelid dimensions in this population. In this
study, we examined these two periocular features
in whites and African Americans to determine
whether there are any significant differences be-
tween the two groups. We secondarily evaluated
the associations of age and gender on these mea-
surements.

PATIENTS AND METHODS
One hundred sixty-four male and female sub-

jects (89 African Americans and 75 whites) were
recruited from the staff and outpatient settings at
two tertiary medical centers (Duke University and
Emory University) in compliance with both insti-
tutional review boards. They were divided into
three age cohorts (20 to 39 years, 40 to 59 years,
and 60 to 79 years) and by gender. We excluded
subjects who had any condition that could affect
the measurements, such as history of periocular or
ocular surgery and/or trauma, congenital cranio-
facial abnormalities, anophthalmos, contact lens
wear, or any orbital or eyelid tumors or diseases
(e.g., thyroid ophthalmopathy). We also excluded
subjects of mixed ethnic origin as defined by the
subjects themselves.

Informed written consent was obtained from
all subjects. The subjects were then photographed
in the frontal view with brow fixation, first with
eyes open in primary gaze, and then with eyes
gently closed. These photographs were standard-
ized by using a set camera distance, aligning the
camera with the axial plane of the eyes, and align-
ing the subject’s brows with the grid feature of the
camera. The standardized digital images were
then imported into a Java-based image processing
program (Image J 1.40; National Institutes of
Health, Bethesda, Md.). The subject’s horizontal
corneal white-to-white distance was used for cali-
bration. Using the measuring software, two exam-
iners (K.M.P. and P.K.G.) independently mea-
sured certain lid and brow positions, and the
primary examiner (K.M.P.) measured the posi-
tions twice. The parameters measured are shown
in Figure 1. If a prominent skin fold was present,
the fold was gently lifted to expose the crease
without disturbing the contour of the lid. In sub-
jects with a double lid crease, the crease height
measurements were taken from the more inferior
lid crease. If the lateral canthus was found to be
superior to the medial canthus, the axis of fissure
inclination was assigned a positive value; if inferior
to the medial canthus, a negative value was as-
signed. Similarly, if the apex distance was found to
be lateral to the lateral limbus, it was given a pos-

itive value; if medial to the lateral limbus, it was
given a negative value. Any significant outliers
were omitted from the analysis.

For the primary analysis, patients were clas-
sified by gender and age categories. For each
sex-age category, the significance of the differ-
ence between races in the outcome variables was
assessed using a random effects model with lin-
ear mixed modeling to account for the corre-
lation inherent in using both eyes from each
patient. Outcome variables were presented as
mean � SD. Using the same method in the
secondary analysis, differences in outcome vari-
ables between genders and between age catego-
ries were assessed. Values of p � 0.05 were con-
sidered significant. No correction was made for
multiple testing. The prevalence of a double lid
crease was also evaluated. Lastly, the intraclass
correlation coefficient was used to investigate
the relationship between eyes for each outcome
variable and the relationship between direct cal-
iper measurements and calibrated image mea-
surements of the corneal white-to-white distance
in randomly chosen subjects. The intraclass cor-
relation coefficient was also used to evaluate
intrarater and interrater reliabilities.

RESULTS
The distribution of subjects by race, gender,

and age is shown in Table 1. Tables 2 through 4
show the mean values and standard deviations of
the measurements between the races. The corre-
lation between eyes was high for all outcome vari-
ables (range, 0.86 to 0.97). Intrarater and inter-
rater reliabilities were also high (intraclass
correlation coefficient range, 0.86 to 0.99 and 0.89
to 0.98, respectively), as was the agreement be-
tween direct measurement and indirect measure-
ment with digital photogrammetry (intraclass cor-
relation coefficient, 0.94).

Primary Analysis: Race

Fissure and Eyelid Measurements
Black men were found to have a significantly

greater palpebral fissure width than white men
in the oldest cohort (p � 0.039) (Tables 2 and
3). Black men also had a higher pretarsal skin
height and crease height compared with white
men in the oldest cohort (p � 0.025 and p �
0.037, respectively). Of all study subjects, 37 per-
cent of African Americans had at least one lid
with a double lid crease, compared with 15 per-
cent of whites.
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Brow Measurements
The mean eyebrow height was greater in Af-

rican American men compared with white men in
all age cohorts (Table 4). The difference was sta-
tistically significant in the youngest male cohort
(p � 0.001) and oldest male cohort (p � 0.001).
African American women had greater mean eye-
brow height than white women in all age cohorts,

but this was only statistically significant in the age
40 to 59 cohort (p � 0.021).

Secondary Analysis: Gender
Fissure and Eyelid Measurements
Young white women had a significantly greater

palpebral fissure height and eye fissure inclination
compared with their white male counterparts (p �

Fig. 1. Illustrations showing the parameters measured. (Above) Eyes open in primary gaze with brow
relaxed. PFH, palpebral fissure height (from the inferior lid margin to the superior lid margin over the pupil);
PFW, palpebral fissure width (from the medial canthus to the lateral canthus); AX, axis of fissure inclination
(angle between intersecting lines, from the horizontal reference line, drawn through the medial canthi, to
the lateral canthus); PTSH, pretarsal skin height (from the superior lid margin to the visible upper lid crease
or skin fold over the pupil); AA, brow apex angle (angle between intersecting lines, from the horizontal
reference line, drawn through the inferomedial portion of the eyebrow, to the brow apex); AD, apex
distance (from the vertical reference line, drawn through the brow apex, to the lateral corneal limbus at the
level of the pupil. (Below) Eyes gently closed. CH, crease height (from the middle of the superior lid margin
to the upper lid crease); EH, eyebrow height (from the middle of the upper lid margin to the inferiormost
brow cilia).

Table 1. Distribution of Race by Gender and Age

Gender Age*

Race Male Female Total 20–39 40–59 60–79 Total

African American 33 56 89 28 34 27 89
White 39 36 75 28 26 21 75
Total 72 92 164 56 60 48 164
*Average age in years for each cohort: youngest, 30.3 years for white women, 29.5 years for black women, 32.0 years for white men, and 29.6
years for black men; middle, 50.7 years for white women, 49.8 years for black women, 50.6 years for white men, and 50.7 years for black men;
oldest, 64.7 years for white women, 66.2 years for black women, 65.6 years for white men, and 67.5 years for black men.
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0.045 and p � 0.008, respectively). Similarly, black
women had greater fissure slants than their black
male counterparts, which was significant in the
youngest and middle age cohorts (p � 0.019 and
p � 0.028, respectively). Lastly, white women had
a significantly greater palpebral fissure width than
white men in the oldest cohort (p � 0.016).

White women had a greater pretarsal skin
height and crease height compared with white
men. These measurements were statistically sig-
nificant in the youngest cohorts (p � 0.029 and
p � 0.027, respectively). The prevalence of a dou-
ble lid crease was similar between men and women
(26 percent and 27 percent, respectively).

Brow Measurements
White women in all age cohorts had a signif-

icantly greater eyebrow height than their white
male counterparts (youngest, p � 0.001; middle

and oldest, p � 0.001). Black women had signif-
icantly greater eyebrow height than black men in
the youngest (p � 0.009) and middle cohorts (p �
0.001).

Distance of the brow apex from the lateral
corneal limbus was greater in men than in women
in almost all cohorts, but the results were only
statistically significant in whites (youngest, p �
0.041; middle, p � 0.005; and oldest, p � 0.002).
The brow apex angle was greater in women than
in men in almost all cohorts but only reached
statistical significance in the middle cohort of Af-
rican Americans (p � 0.015).

Age
African American women in the middle age

cohort had a significantly greater palpebral fissure
height than African American women in the
youngest cohort (p � 0.039). No statistically sig-

Table 2. Comparison of Eye Fissure Measurements between African Americans and Whites

Men Women

Parameter
African American

Mean (SD)
White Mean

(SD)
African American

Mean (SD)
White Mean

(SD)

20–39 yr
No. 26 32 30 24
PFH (mm) 9.8 (1.7) 9.4 (1.3) 9.5 (1.4) 10.3 (1.0)
PFW (mm) 27.5 (1.4) 26.7 (1.7) 27.0 (1.4) 27.2 (1.8)
AX (degrees) 3.9 (2.1) 3.6 (1.9) 6.0 (2.3) 5.8 (2.3)

40–59 yr
No. 22 24 46 28
PFH (mm) 10.3 (1.4) 9.7 (2.2) 10.1 (1.3) 10.1 (1.2)
PFW (mm) 27.2 (1.8) 27.3 (2) 27.1 (1.4) 26.9 (1.5)
AX (degrees) 3.9 (2.1) 4.6 (2.2) 5.9 (2.4) 5.2 (2.6)

60–79 yr 18 22 36 20
PFH (mm) 9.5 (1.7) 9.1 (0.8) 8.7 (2.1) 9.6 (1.5)
PFW (mm) 27.1 (1.5)* 25.7 (1.3)* 26.7 (1.9) 27.3 (1.5)
AX (degrees) 3.9 (2.1) 2.9 (1.8) 5 (3.3) 4.2 (1.7)

PFH, palpebral fissure height; PFW, palpebral fissure width; AX, inclination of palpebral fissure.
*p � 0.05.

Table 3. Comparison of Eyelid Measurements between African Americans and Whites

Men Women

Parameter
African American

Mean (SD)
White Mean

(SD)
African American

Mean (SD)
White Mean

(SD)

20–39 yr
No. 26 32 30 24
PTSH (mm) 3.1 (1.5) 2.0 (1.4) 3.6 (1.6) 3.3 (1.6)
CH (mm) 7.2 (1.8) 6.2 (1.5) 7.7 (2.3) 7.5 (1.4)

40–59 yr
No. 22 24 46 28
PTSH (mm) 3.1 (1.7) 2.2 (2.2) 3.1 (1.6) 3.5 (2.0)
CH (mm) 7.3 (1.5) 6.6 (2.7) 7.3 (2) 7.6 (1.4)

60–79 yr
No. 18 22 36 20
PTSH (mm) 4.2 (2.5)* 2.0 (1.5)* 3.9 (2.1) 3.5 (2.6)
CH (mm) 7.9 (1.7)* 6.6 (1.0)* 8.3 (1.8) 8.1 (2.5)

PTSH, pretarsal skin height; CH, crease height.
*p � 0.05.
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nificant differences were found for any of the lid
measurements between age groups after adjusting
for race and gender. Double lid crease prevalence
was also similar among groups (20 to 39 years, 40
percent; 40 to 59 years, 36 percent; and 60 to 79
years, 33 percent) Lastly, African American men
had a significantly higher eyebrow height in the
oldest cohort compared with the black men in the
middle age cohort (p � 0.029).

DISCUSSION
The eyes often define how we are perceived.

The appearance of the eyes is greatly influenced
not only by gender and age but also by
ethnicity.4,11,12 To achieve improved surgical out-
comes, we must consider racial background and
individualize our approach to periocular recon-
structive and cosmetic surgery. Various periorbital
features are intimately related. The eyelids cannot
be evaluated without addressing the eyebrows and
vice versa. Similarly, the palpebral fissure cannot
be assessed without addressing the influence of
the eyelids and eyebrows. The fissure measure-
ments in African Americans have been studied in
the past.3,6,7 This study not only evaluated fissure
dimensions but is the first study to investigate and
compare eyelid and eyebrow positions between
the African American and white populations.

In the present study, very few differences were
found for palpebral fissure measurements be-
tween races. Our results for these parameters dif-
fered slightly from those obtained in the literature
but are still within the range of variation.3,4,6–8,12,13

The differences noted are likely a reflection of the

variable ages of the populations examined and the
differences in the measuring techniques used as
described later.

The relationship between palpebral fissure
width and age has been examined in the past. Our
findings in both races were consistent with two
prior studies showing little change of this param-
eter with age.14,15 In contrast, Van den Bosch et
al.13 found that the palpebral fissure length
(width) shortened by approximately 10 percent
after age 45, and Erbagci et al.16 found a gradual
decrease in palpebral fissure width with age. Pal-
pebral fissure height has also been studied in re-
lation to age.13,16 We found palpebral fissure
height to remain constant in the majority of
groups, likely because ptosis and lower lid laxity
occur simultaneously with age. Palpebral fissure
width and height are pertinent to the shape and
structure of the periocular region; however, it is
the obliquity of the fissure that is typically manip-
ulated surgically to address changes in fissure di-
mension. We found palpebral fissure inclination
to decrease between the youngest and oldest co-
horts in women and in white men, but the results
were not statistically significant. This is in contrast
to Odunze et al.,12 who found significant differ-
ences between female subjects aged 45 years or
younger and those aged older than 45 years in
both African Americans and whites. They sug-
gested that the lateral canthus descends with age
in women and perhaps more rapidly in African
American women. As in our study, however,
Odunze et al.12 did not follow subjects linearly
through time, and thus conclusions based on age

Table 4. Comparison of Eyebrow Measurements between African Americans and Whites

Men Women

Parameter
African American

Mean (SD)
White Mean

(SD)
African American

Mean (SD)
White Mean

(SD)

20–39 yr
No. 26 32 30 24
EH (mm) 18.9 (2.4)* 14.1 (2.3)* 21.7 (2.8) 20.7 (3.3)
AA (degrees) 6.2 (6.3) 6.6 (3.8) 9.2 (3.5) 8.1 (5.5)
AD (mm) 4.6 (6.4) (n � 24)† 6.4 (1.6) (n � 32) 4.6 (1.9) (n � 30) 3.1 (5.9) (n � 22)†

40–59 yr
No. 22 24 46 28
EH (mm) 17.6 (3.4) 15 (3.5) 21.9 (3.1)* 19.5 (2.8)*
AA (degrees) 4.2 (5.5) 7.6 (4.4) 8.7 (4.3) 6.5 (5.8)
AD (mm) 5.0 (2.5) 6.0 (1.7) 3.5 (1.8) 3.2 (2.6)

60–79 yr
No. 18 22 36 20
EH (mm) 21.2 (3.2)* 15.8 (2.4)* 21.3 (4.5) 20.3 (3)
AA (degrees) 5.9 (5) 6.4 (4.9) 9.4 (6) 7.9 (2.7)
AD (mm) 3.9 (2.7) 6.1 (2) 3.1 (2.7) 3 (1.9)

EH, eyebrow height; AD, distance of brow apex from the lateral limbus; AA, inclination of the apex of the eyebrow.
*p � 0.001.
†Outliers excluded.
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must be extrapolated. In addition, as suggested by
Van den Bosch et al.,13 aging may not necessarily
cause downward displacement of the lateral can-
thus, but rather a stretching of the canthal ten-
dons and rounding of the canthus. We believe that
there are a number of age-related factors contrib-
uting to the appearance of the lateral canthus and
the palpebral fissure and that there is no single
surgical correction that is appropriate for all pa-
tients. We recommend rejuvenating the canthal
area based on patient preference and previous
youthful photographs of the individual.

In contrast to fissure measurements, there
were a few significant differences between races
for the eyelid parameters. Most interesting, how-
ever, were the differences found between genders.
As expected, women had slightly greater pretarsal
skin height and crease height than men in the
majority of cohorts. In black men, however, lid
creases were almost as high as in black and white
women in all age cohorts (Fig. 2). This finding

could affect decisions regarding placement of the
crease in black men undergoing lid surgery, de-
spite the generally held belief that higher lid
creases in men can feminize facial appearance.17

Lastly, this study confirmed our clinical per-
ception that more African Americans than whites
have a double lid crease. Surgically, we must
choose which crease to use. We recommend aim-
ing for symmetry and avoiding the creation of
further lid creases.

As found for the fissure measurements, values
obtained in whites for pretarsal skin height in the
present study were similar to those in the
literature.11,13,18 However, values for crease height
in whites were lower than expected when com-
pared with several previous reports and with the
surgical numbers commonly used (these param-
eters have not been studied in African
Americans).19–22 During surgery, the lid is mea-
sured on stretch with calipers, as the temporary
distortion of the lid margin contour is not of con-

Fig. 2. (Above, left) A young African American man appears to have a lid crease as high as the young African American
woman (above, right) and the white woman (below, left), whereas the young white man (below, right) has a lower lid crease
than the others. All subjects are between 30 and 32 years old in this example.
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cern. However, when using photogrammetry, care
is taken to avoid distorting the contour and shape
of the lid, as this could affect all other measure-
ments. Thus, we did not place significant tension
on the lid when measuring crease height, which
likely led to this discrepancy. Although the num-
bers obtained in this study are useful for compar-
ison between race, age, and gender, we should
maintain using the caliper-established numbers
for lid surgery.

Although shaping of the brow is a centuries-
old concept, brow-lifting procedures have gained
tremendous popularity in the last two decades pri-
marily because of significant improvements in in-
strumentation and surgical techniques.23 How-
ever, because the aesthetics of the eyebrow are
influenced by age, sex, and ethnicity, the perfect
brow is difficult to define.4,23,24 We can, nonethe-
less, define normal ranges of brow height and
shape with regard to race, age, and gender to help
make reconstructive or cosmetic surgery of the
brow successful.

In the primary analysis, eyebrow height was
greater in African Americans than in whites in all
cohorts, but this was only statistically significant in
some groups. Although these differences are im-
portant, they are not as clinically relevant as are
the results from the secondary analysis, evaluating
gender and age. Eyebrow height is known to be
greater in women than in men.11,13,17,23 Our data
reproduced this finding in all groups except for
the oldest cohort of African American men. The
exception is likely a reflection of the fact that we
found greater mean brow height in older African
American men, almost reaching the height of the
female brow in the oldest cohort. In all of the male

cohorts, we saw this trend of increasing eyebrow
height with age, as has been previously
reported.11,13 This phenomenon has been attrib-
uted to a habitually contracting frontalis muscle,
preventing lowering of the brow, even in relax-
ation (Fig. 3).13,17 To minimize the influence of
frontalis muscle contraction and lid ptosis, we
measured this variable with the subject’s eyes
closed. Nevertheless, we still found that the older
male cohorts had increased eyebrow height, sig-
nificantly in African American men. Although
tonic frontalis contraction may play the most com-
pelling role, other anatomical factors may con-
tribute to these findings. For example, Pessa et al.
and Lambros reported that differential growth of
the bony craniofacial complex results in progres-
sive distortion of the orbital aperture, and sug-
gested that remodeling of the framework affects
the overlying soft tissues.25–28 Facial muscles may
then reset their tension in response to orbital dis-
tortion, perhaps resulting in elevation of the brow.

Although the eyebrow results are statistically
significant, they are also clinically significant. Most
would agree that overelevation of the brows cre-
ates a surprised look,23 but we believe it can also
create an aged appearance (Fig. 4). The results of
this study imply that the brow elevates with age in
men and does not drop in women. Clinicians,
therefore, should be judicious when deciding how
much to elevate the brow for facial rejuvenation.
Furthermore, shaping and placement of the apex
of the brow also contributes to the overall aesthetic
appeal of the face.23,24,29–31 With rare exception, we
found that the apex of the brow was located lateral
to the lateral limbus. Although we did not find
significant differences between races, we did find

Fig. 3. Note the increased frontalis muscle action, even in relaxation, in the older subject on the right compared with the
younger subject on the left.
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general trends between genders, with women hav-
ing steeper and more medially positioned brow
apices than men. For surgical reconstruction or
rejuvenation, we recommend attempting to main-
tain the general shape of the brow as appropriate
for a patient’s gender.

The measurement technique used in the
present study could account for variations in re-
sults from prior studies. Measuring three-dimen-
sional structures with two-dimensional tools
(photographs plus measuring software) may
yield different results than when measuring
these structures directly (ruler or sliding cali-
per). Direct measuring techniques have been
considered by some to be more accurate than
two-dimensional photogrammetry.32,33 Recently,
however, Coombes et al.34 found that digital pho-
tography with computer analysis is comparable to
and offers distinct advantages over traditional di-
rect methods of measurement. Our study showed
that photogrammetry was indeed reliable (intra-
class correlation coefficient, 0.94). However, we
used the cornea as a reference point for compar-
ison among patients; as such, the white-to-white
distance in primary gaze is likely very similar
whether measured two-dimensionally or three-di-
mensionally. This technique may be problematic
for nonplanar measurements such as palpebral
fissure width. In contrast, the differences in the
standard deviations of the measurements were
small, reinforcing the accuracy of our results.

CONCLUSIONS
In conclusion, certain eyelid and eyebrow di-

mensions differ significantly between whites and
African Americans. Because these differences may
affect surgical planning, it is imperative that we

individualize our approach to patients, taking into
account not only age and gender, but also racial
background.
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