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Abstract

Objective: To determine the normal oculopalpebral anthro-
pometric measurements of a Nigerian adult population.
Subjects and Methods: A population-based prospective ob-
servational random survey was conducted in Enugu, South-
Eastern Nigeria between January and April 2010. The par-
ticipants were healthy adults comprising 248 males and 252
females aged 18-76 years. One thousand eyes were exam-
ined. Demographic data, and bilateral direct manual milli-
metre measurements of the horizontal palpebral fissure
(HPF), vertical palpebral fissure (VPF), upper lid crease (ULC),
brow height (BH), and margin reflex distance (MRD) were ob-
tained from all participants. Data were categorised by demo-
graphicvariables and analysed to yield frequencies, percent-
ages and proportions. Between-gender comparisons, using
the independent t test, were considered significant at p <
0.05. Results: The mean age of the participants was 36.5 +
14.6 years. There was no significant difference between the
genders in mean age (men: 37.3 * 15.7 vs. women: 35.8 *
13.3, p = 0.2302). The mean values of the parameters were

(male, female) HPF:32.8 = 2.0vs.32.6 = 3.0; VPF:10.6 * 1.2
vs.10.6 = 1.2; ULC:8.2 = 2.5vs.79 *+ 2.2;BH: 13.1 £ 2.4 vs.
13.6 * 2.7;and MRD: 4.1 + 0.5 vs. 4.2 + 0.8. Significant be-
tween-gender difference was observed only in BH measure-
ments (p = 0.029) and variable trends with age. Conclusion:
Oculopalpebral measurements of normal adult Nigerians in
Enugu showed variations by age and gender. This may have
implications for clinical evaluation and surgical manage-
ment of oculopalpebral disorders in adult South-Eastern Ni-
gerians. Future longitudinal studies are needed.

Copyright © 2012 S. Karger AG, Basel

Introduction

Normal periocular anthropometric measurements are
fundamental topographic anatomical parameters utilised
in clinical ophthalmology [1, 2], optometry [1] and the
ophthalmic industry [1, 3]. Further, normal anthropomet-
ric studies generate reference data for studies in craniofa-
cial dysmorphology [1, 4] and comparative physical an-
thropology [1, 5]. Specifically, normative data on the ocu-
lopalpebral anthropometric parameters are indispensable
in the accurate clinical interpretation of palpebral disease
and serve as reference points during cosmetic and recon-
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structive surgical interventions in the eyelids. Like other
periocular measurements, the normal values of palbebral
dimensions are age-, gender-, and race/ethnicity-depen-
dent [5-8]. Therefore, there is a need for clinicians to fac-
tor in these demographic variables while arriving at ana-
tomic endpoints during medical and or surgical interven-
tions aimed at reversing pathological derangements of
these parameters. Although various methods of periocu-
lar anthropometric measurement — manual anthropom-
etry using millimetre rule or callipers, two-dimensional
photography and three-dimensional photogrammetry
exist, none is superior to the other in terms of measure-
ment accuracy and repeatability [9-11]. Thus, the prefer-
ence for a particular measurement technique is dictated
by availability of requisite human and material resources,
and cost. There are many published reports on periocular
anthropometric surveys dominated by reports from out-
side Africa [1, 2, 4, 6]. The lack of large-scale population-
based anthropometric reference data on indigenous black
Africans [12] has necessitated the reliance on data from
other continents, in arriving at crucial clinical decisions
on treatment endpoints. Therefore, the investigators con-
ducted a population-based survey of healthy adult South-
Eastern Nigerians.

Subjects and Methods

The study was a population-based prospective observational
random survey conducted in Enugu State, South-Eastern Nigeria,
between January and April 2010. One thousand eyes of 500 ran-
domly selected healthy Ibo and non-Ibo adults aged 18-76 years
were examined.

Enugu town is the administrative capital of Enugu state, one
of the five constituent states of the south-east geopolitical zone of
Nigeria. Of Nigeria’s six geopolitical zones, the south-east zone is
populated predominantly by ethnic Ibos. Geographically, the
south-east geopolitical zone is located in the tropical rain forest
climatic belt with two seasons in the year - the rainy and dry sea-
sons. The zone’s inhabitants are predominantly civil servants,
traders, farmers, and artisans. Being cosmopolitan, the popula-
tion of Enugu town is drawn largely from her component rural
areas, other states in the zone, and beyond; consequently, the
town’s indigenes account for a small proportion of the population.

Prior to commencement of the study, ethical clearance, con-
sistent with the 1964 Helsinki Declaration was obtained from the
Ethics Committee (Institution Review Board) of the University of
Nigeria Teaching Hospital, Enugu.

Exclusion criteria were adults who had congenital and/or ac-
quired ocular or periocular craniofacial or systemic conditions
likely to affect the values of any of the anthropometric parameters
of interest, and potential participants who had mixed parentage.
Specifically, subjects with history of ocular/periocular surgery or
trauma and those who had eyelid positional abnormality, orbito-
ocular or eyelid tumour, phthisis bulbi, and those who had ciliary
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or superciliary madarosis were excluded. Also were excluded sub-
jects who had systemic conditions such as thyroid-related orbi-
topathy, diabetes mellitus, myasthenia gravis and those on ocular
or systemic medications that can affect the measured parameters.

Participants’ demographic data (sex and age) were recorded.
Bilateral direct manual millimetre measurements of their hori-
zontal palpebral fissure (HPF), vertical palpebral fissure (VPF),
upper eyelid crease (ULC), brow height (BH) and margin reflex
distance (MRD) were made. The measurement procedure was ac-
cording to the technique described by Oztiirk et al. [1].

Operational Definitions

HPEF: distance between the medial and lateral canthus; VPE:
distance between the upper and lower lid margins measured at the
pupillary midline; ULC: distance between the upper eyelid lash-
line and the ULC in downgaze; BH: distance from the upper eye-
lid lashline to the inferior border of the eyebrow at its highest
point; MRD: distance between the upper eyelid margin and the
corneal light reflex at the centre of the pupil.

Measurement Technique

Measurements were obtained by the four investigators (B.L.E.,
J.N.U., C.N.M. and J.O.S.) after satisfactory practice of the proce-
dures and attainment of excellent interobserver agreement in
measurement values. All measurements were taken with a trans-
parent plastic millimetre rule (China Arts Hangzhou Import and
Export Inc., Hangzhou, China). The measurements were ob-
tained with the subject and the observer comfortably seated in a
well-illuminated room, and their eyes at the same horizontal lev-
el. Except for ULC which was measured in downgaze position, all
other measurements were taken with the subjects’ eyes in the pri-
mary position of gaze. For measurement of MRD, the observer
illuminated the pupil with a bright pen torch (Keeler Instruments,
Windsor, United Kingdom) held in one hand while measurement
was taken with the other hand. Each measurement was taken 3
times in each eye and averaged; the mean of the three measure-
ments was entered for analysis. For all the parameters, because the
measured values did not differ between the two eyes, the data on
both eyes (n = 1,000) were entered for analysis. Data were collated
statistically, categorised by demographic variables, and analysed
using the Statistical Package for Social Sciences (SPSS) software,
version 18. Data were subjected to descriptive and analytical sta-
tistical analysis to yield frequencies, percentages, proportions,
and means. Statistical tests for significant differences were per-
formed using the independent t test. In all, a p < 0.05 was consid-
ered statistically significant.

Results

The mean age of the participants was 36.5 * 14.6
years. Although the males (age range: 18-76 years, mean
age: 37.3 = 15.7) had a wider age range compared with
the females (18-74 years, mean age: 35.8 * 13.3), there
was no significant statistical difference in mean age (p =
0.2302). The demographic characteristics of the study
participants are shown in table 1.
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Table 1. Demographic characteristics of the 500 study subjects

Table 2. Mean * standard deviation values of the measured pa-
rameters by sex

Age Sex n (%)

male female Parameter Sex t value P

male female
18-20 years 50 53 103 (20.6%)
21-40 years 62 65 127 (25.4%) HPF 32.8%£2.0 32.6£3.0 0.88 0.382
41-60 years 72 68 140 (28.0%) VPF 10612  10.6%x1.2 no difference
61-80 years 64 66 130 (26.0%) ULC 8.2%25 7.9%x22 1.43 0.155
BH 13.1£2.4 13.6£2.7 2.19 0.029

Total 248 (49.6%) 252 (50.4%) 500 (100.0%)  yirD 11105 42408 e 0,095
Table 3. Mean * standard deviation of the measured parameters by age and sex
Parameter 18-20 years 21-40 years 41-60 years 61-80 years

male female male female male female male female
HPF 31617 32.1%22 329%1.9 329%33 329x24 32.8%£23 322%2.1 314%20
VPF 10.9%£0.8 10.6 0.9 10.6 1.0 10.7x1.1 10.7x1.5 10.5*+1.5 103*x1.4 10.1x1.4
ULC 8.5%x2.0 7.9%+2.0 8.1+1.8 8.2+22 7.7%x24 7.5%23 8.4%+4.1 7.5*x1.8
BH 12.8£1.8 13.7£2.0 13.1£2.2 13.7£2.8 12.8£2.2 134£2.6 13.2+£3.2 13.5+£3.6
MRD 41%£0.2 4.0%0.5 42+04 427%0.6 4.1%0.7 42%1.2 3.8%0.6 3.7£0.5

Across all ages, the mean values of the VPF measure-
ments were the same for both sexes; however, the mean
values of HPF, although higher in males, did not differ
significantly from that of females (32.8 £ 2.0 vs. 32.6 *
3.0,t=0.88, p =0.382) (table 2). Although the mean value
of ULC was higher in males there was no significant be-
tween-gender difference in the mean measurements of
ULC (t = 1.43, p = 0.155). The mean values of BH mea-
surements were significantly higher in females (t = 2.19,
p = 0.029) (table 2). The overall mean measurement of
MRD was higher in females (4.2 * 0.8) compared with
males (4.1 = 0.5). The observed difference, however, did
not reach the level of statistical significance (t = 1.67, p =
0.095). In males and females, the values of HPF differed
by age, being lowest in the 18- to 20-year age group, in-
creasing to a plateau which spanned through 21- to 40-
and 41- to 60-year age groups, and dropping off again in
the 61- to 80-year age group (table 3). In females, the HPF
value was highest in the 41- to 60-year age group and low-
est in the 61- to 80-year group.

In both sexes, the mean value of the ULC was lowest
in the 41- to 60-year age group; however, the values
peaked in the 18- to 20-year age group in males and in the
21- to 40-year group for females. The mean values of BH

Oculopalpebral Anthropometric
Dimensions in Adult Nigerians

measurements for each age group were higher in females
than males. Intra-sex examination of the temporal trend
of this parameter showed that males had a peak value in
their 7th-8th decades of life and lowest in the 18- to 20-
and 41- to 60-year age groups. In females, the value was
highest in the 41- to 60-year-old, and lowest in the 18- to
20- and 21- to 40-year age groups (table 3). The peak val-
ue of this parameter was recorded in the 21- to 40-year
age group for males, and in the 21- to 40- and 41- to 60-
year age groups for females; in both sexes, the lowest
mean value (males: 3.8 = 0.6, females: 3.7 = 0.5) was ob-
served in the 61- to 80-year age group.

Discussion

The 18- to 76-year age range of the survey participants
was similar to that reported by Takahagi et al. [5] in Bra-
zil, but differed from the reports in Turkey [1, 13-15], the
Netherlands [6], Zaire [12] and Malaysia [16], Spain [17],
Korea [18], United States of America [19] and China [20].
However, the participants’ gender distribution was simi-
lar to that of other reports [1, 5, 6, 12, 14]. While previous
surveys [1, 6, 12, 13, 15, 19] included paediatric partici-
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pants, the present study like that of Takahagi et al. [5] was
on adults only. Although the participants in the Chinese
[20] and Turkish [14] studies were adults only, these sur-
veys were specific for young adults aged 18-25 years. The
age differences in these studies could have implications
for interpretation, utility and between-survey compari-
sons of results, which suggests the need to restrict future
surveys to specific age groups.

Overall, there was no significant gender-determined
difference in the mean values of HPF and VPF; however,
the age trend, in both males and females, of the two pa-
rameters showed higher values in the 21- to 40- and 41- to
60-year age groups compared with the 18- to 20- and 61-
to 80-year groups. The absence of gender differences in
the means of HPF and VPF is consistent with the findings
by Oztiirk et al. [1] but differed from the higher male val-
ues, of both parameters, reported by Van den Bosch et al.
(6], Koz et al. [21], and other reports in Turkey [14] and
Singapore [16]. The mean values of HPF and VPF in the
present study were higher than the values obtained from
the studies of Arabs [1], Orientals from Japan and Brazil
[5], African-Americans [2] and Caucasian [2, 6] popula-
tions. The observed discrepancies probably reflect ethnic
differences between the study populations, variable ages
of study participants or both. While the low mean values
observed in the 18- to 20-year-olds could be attributed to
possible selection bias arising from the comparatively
smaller number of participants in this age group and nar-
row bin width, the trend in other age groups is consistent
with other reports [1, 6, 22] and reflects normal age-relat-
ed changes in periocular anatomy. The present data pro-
vide guidance for clinical end point decisions on palpe-
bral fissure dimensions of adults in Enugu, Nigeria. Al-
though discretely higher in men than women, the mean
ULC measurement did not differ significantly by gender.
In both sexes, the mean ULC measurement demonstrat-
ed modest variability across all the age groups. While the
ULC values in the present report are comparable with
those reported by Kristina et al. [2] on African-Ameri-
cans, they are higher than the values obtained from sim-
ilar studies on Turkish [1], Japanese [5], and Brazilian [5]
subjects and lower than the measurements obtained in
American Caucasians [2]. Furthermore, the present data
partially agrees with a Turkish [15] report, which, al-
though it did not find any significant age-determined
variation in ULC values, had higher ULC in females. The
observed variability of ULC measurements between sur-
veys on different ethnic groups and the similarity of the
measured ULC values with those of black African Amer-
icans probably further underscore the dominant role of
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racial background in the determination of periocular an-
atomical parameters. These findings have significant
clinical import for clinicians attending adults from the
study area. Overall, the mean BH measurement was sig-
nificantly higher in females than males. Also, the means
of the discrete measurements of this parameter were
higher in females across all age groups. This confirmed
the results of Kristina et al. [2] and Van den Bosch et al.
[6], and partially agrees with the findings of Oztiirk et al.
(1], who had higher mean BH values for males in the 12-
to 20- and 41- to 60-year age groups. Whereas the wider
bin width of the under-20 age group in the series of Oz-
tiirk et al. [1] might partly explain the discrepancies, eth-
nically determined differences in the pace and pattern of
age-related changes in periocular topographic anatomy
probably explain the discordant observations in the 41- to
60-year age group. As pointed out by Van den Bosch et al.
(6], cosmetic brow alopecia and epilation of eye lashes, a
common practice in females, could influence brow mea-
surements. Fortunately, such cases were excluded in the
present study. Therefore, the present study provides gen-
der-specific anthropometric data in adults of Enugu, Ni-
geria, utilisable during aesthetic or reconstructive brow
repositioning procedures. The average MRD measure-
ment, which, overall did not differ significantly by gen-
der, tended to drop off from the age of 60 years in both
males and females. The observed age-related downward
shiftin MRD, which is attributable to laxity/stretching of
medial and lateral canthal tendons associated with aging
(6], is consistent with the reports in the Netherlands [5]
and Brazil [6]. The MRD values observed in the present
study tended to be higher, across all age groups, than the
values obtained on Orientals and Brazilian of Japanese
descent [5]. Again, differences in ethnic and environmen-
tal factorslikely explain the discrepancy. The result seems
to suggest that age, not gender, is the paramount demo-
graphic factor in the clinical assessment and determina-
tion of surgical treatment goals of vertical upper lid mal-
positions in adults in Enugu, Nigeria. The present study
did not observe any interocular asymmetry across all the
oculopalpebral anthropometric parameters investigated.
While this sharply contrasts the findings in Korean [18],
American [19], and Zairian [12] populations, the major-
ity of previous similar surveys [1-11, 13-17, 21, 22] did not
report on the symmetry of their findings, thus precluding
turther between-survey comparisons. Given this scenar-
io of limited availability of specific comparative data, the
present findings suggest that ethnic and environmental
influences probably account for this observation. This
highlights the need for future periocular anthropometric

Eze/Uche/Shiweobi/Mba



studies to capture and report data on the interocular
symmetry of the anthropometric parameter/s investigat-
ed. Additionally, these studies should consider angle
measurement techniques, especially for those parameters
that did not differ by gender, for interocular comparisons.

The limitations of this study include its cross-section-
al design, which precluded the determination of longitu-
dinal trend in individual study participants. This would
have been more informative than comparing different
participants in different age groups. Additionally, be-
tween-survey differences in measurement techniques
probably call to question the validity of comparing the
present results with those obtained elsewhere using non-
manual measurement techniques.

Conclusions

This study showed that age, and to a limited extent
gender, were important demographic determinants of the
normative oculopalpebral anthropometric dimensions of
adults in South-Eastern Nigeria. The findings may have
implications for provision of periocular clinical and sur-
gical care for the study population. Future longitudinal
studies of similar nature are warranted.
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