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A study of the near and far interpupillary distances 
among the Bura ethnic group of North‑Eastern Nigeria

Abstract

Introduction: The aims of this study were to establish standard for the interpupillary distance, 
document the anthropometric variation of this parameter with advancing age and determine 
the extent of sexual dimorphism of this parameter among the Bura ethnic group of North 
Eastern Nigeria. Materials and Methods: 300 subjects comprising of 150 males and 150 
females of Bura ethnic group with ages ranging from 7 to 40 were recruited for this study. 
Data were analyzed in statistical software (SPSS for Windows, Version 17.0, Chicago: Inc.) 
and comparative tests were conducted using the independent student’s ‑t‑test at significant 
level of 0.05. Results: The mean Near Interpupillary Distance was 63 ± 6.2 mm while the 
mean Far Interpupillary distance was 69 ± 6.4 mm. The mean values for the Near and Far 
Interpupillary Distances were 63.2 ± 6.5 mm and 69.6 ± 6.7 mm for males and 62.6 ± 5.9 
mm and 68.0 ± 5.9 mm for females respectively. Conclusion: In conclusion, these findings 
would be of benefit in the diagnosis of craniofacial syndromes associated with hyper/
hypotelorism, management of posttraumatic orbitofacial deformities, the manufacture of 
spectacle frames and lenses and as a guide for dentists in selecting denture teeth.
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as hypertelorism requires a knowledge of the normal 
variation of the trait in a population of a given ethnic 
background and at a certain age.[3]

The mean IPD depends on the characteristics of the 
population from which the data are drawn. It is statistically 
significantly different between the two genders, between 
certain racial/ethnic groups, between near and far viewing, 
and between certain age groups.[1,4] Mean and median IPD 
for the adult population appear to lie somewhere near 
63 mm.[1,4] With regard to far IPD (FIPD), the vast majority 
of adults lie within the range of 50–75 mm. There are several 
cases of people outside this range and there is at least one 
case of a 15-year-old female with an IPD of 43 mm.[1,4]

It has been reported that the near IPD (NIPD) and the FIPD 
for males are significantly larger than those of females in 

INTRODUCTION

Anthropology is the scientific and humanistic study of the 
human species. It is the exploration of the human diversity 
in time and space.[1] Anthropometry is the measurement 
of human body parts and dimensions.[1] It is divided into 
four parts: Osteometry, cephalometry, somatometry, and 
craniometry.[1] Anthropometry is done on living people as 
well as on skeletal remains from sites.[1]

Interpupillary distance (IPD) has been defined by various 
authors as the distance between the centers of the pupils.[2] 
It has been revealed that IPD is the best indicator of the 
distance between the centers of the two eye globes.[2] The 
clinical observation of the face, especially the orbital region, 
remains an essential part for the clinical evaluation of 
phenotypic anomalies, which can be either qualitative or 
quantitative anomalies. Diagnosis of quantitative anomalies 
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the Ijaw people (P < 0.001) and that the NIPD in the Ijaws 
at 8–12 years was 57.13 ± 3.23 mm and 56.01 ± 2.92 mm for 
males and females, respectively. The overall mean values 
for FIPD obtained for the same population were 59 ± 4.4 mm 
and 59 ± 5.2 mm for males and females, respectively.[5]

Reported studies have shown that FIPD for male and 
females was 7.18 cm and 7.10 cm, respectively, and that in 
the 7–15-year-old girls in the Igbo ethnic group, the values 
for FIPD and NIPD were 6.47 cm and 5.9 cm, respectively.[6]

The overall FIPD obtained in a Turkish population was 
60.75 ± 4.03 mm for men and boys and 59.45 ± 3.51 mm for 
girls and women. In the 7–11 year age group, the average 
IPD was greater in the Turkish population (54.5–59 mm)[7] 
than the reported averages for Chinese (52 mm), Negro 
(53.1–57.5 mm), and Caucasian children (52–56 mm).[7] The 
Turkish values are very similar to those reported for Hong 
Kong (54–59 mm) and British children (55–60 mm).[7] In the 
7–15-year-old girls, Turkish FIPD and NIPD values were 
58.03 ± 3.31 and 55.31 ± 3.29 mm, respectively, which are 
quite similar with the values of Arabian children, which are 
57.55 ± 3.29 and 55.32 ± 3.29 mm, respectively.[7]

The mean IPD of the subjects selected from the Department of 
Prosthodontics, Lahore Medical and Dental College, Lahore, 
was shown to be 65.26 ± 5.41 mm by Hussain et al. with a range 
of 81.29 mm to 44.41 mm.[8] However, other studies showed a 
mean value of 59.16 mm after measuring 100 subjects of the 
United States army, 63.51 mm for 109 edentulous patients 
with a range of 38.00–73.00 mm. Hussain et al.[8] also revealed 
an increased IPD values for males than females, and these 
gender-based variations similar to Hussain et al.’s study were 
also reported in other studies.[8]

The aims of this study were to establish a standard for the 
IPD, document the anthropometric variation of this parameter 
in different age groups, and determine the extent of sexual 
dimorphism of this parameter among the Bura ethnic group of 
North-Eastern Nigeria. These findings would be of benefit in 
the diagnosis of craniofacial syndromes associated with hyper/
hypotelorism, management of post-traumatic orbitofacial 
deformities, the manufacture of spectacle frames and lenses, 
and as a guide for dentists in selecting denture teeth.

MATERIALS AND METHODS

This was a cross-sectional study conducted among the Bura 
ethnic group of North-Eastern Nigeria, in which 300 subjects 

comprising 150 males and 150 females with ages ranging from 
7 to 40 were recruited. The lower limit of the age range was 
based on the fact that younger age group may not cooperate 
with the examiner whereas the upper limit of age was based on 
the assumption that any change in the measured parameters 
would have stopped by the age of 40 years. Ethical clearance 
and informed consents were obtained. Subjects were seated 
comfortably in a chair and the examiner also sat in front of 
them with the subject’s and examiner’s heads at the same level. 
Measurement of the IPD was performed with a nonstretchable 
plastic ruler [Figure 1]. The millimeter ruler was held tightly 
against the subject’s nasal bridge. The examiner closed his 
right eye first and asked the subject to look at the examiner’s 
opened left eye. The 0 mark on the ruler was placed at the 
outer (temporal) limbus margin of the subject’s right eye while 
the examiner sighted with his open left eye, the point on the 
ruler that corresponded to the inner (nasal) limbus of the 
subject’s left eye. This measurement is equivalent to the NIPD. 
The examiner then closed his left eye and asked the subject 
to look at the examiner’s open right eye. Still maintaining 
the 0 mark on the ruler at the outer (temporal) limbus of the 

Table 1: Overall mean values of near interpupillary distance and far interpupillary distance
N 

statistic
Minimum 

statistic (mm)
Maximum 

statistic (mm)
Mean (mm) SD 

statisticStatistic SE
NIPD 300 49.0 76.0 63.0 0.36 6.2
FIPD 300 54.0 82.0 69.0 0.37 6.4
NIPD=Near Interpupillary Distance; FIPD=Far Interpupillary Distance; SD=Standard deviation; SE=Standard error

Table 2: Mean values of near interpupillary 
distance and far interpupillary distance with 
respect to sex

Sex N Mean (mm) SD SE mean
NIPD Male 150 63.2 6.5 0.53

Female 150 62.6 5.9 0.48
FIPD Male 150 69.6 6.7 0.55

Female 150 68.0 5.9 0.49
NIPD=Near Interpupillary Distance; FIPD=Far Interpupillary Distance

Figure 1:	Measurement	of	interpupillary	distance	by	the	researcher
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Table 3: Mean values of near interpupillary distance and far interpupillary distance with respect to age
Age (years) N 

statistic
Minimum 

statistic (mm)
Maximum 

statistic (mm)
Mean (mm) SD 

statisticStatistic SE
NIPD

7 to 15 100 49.0 61.0 55.1 0.27 2.7
16 to 25 100 56.0 76.0 66.5 0.29 2.9
26 to 40 100 61.0 74.0 67.1 0.27 2.7

FIPD
7 to 15 100 54.0 67.0 60.7 0.29 2.9
16 to 25 100 68.0 82.0 72.7 0.26 2.6
26 to 40 100 60.0 80.0 73.1 0.28 2.8

NIPD=Near Interpupillary Distance; FIPD=Far Interpupillary Distance

Table 4: Anthropometric variation of near 
interpupillary distance and far interpupillary 
distance with age

Age NIPDM FIPDM NIPDF FIPDF
Age

Pearson 
correlation

1 0.746** 0.756** 0.838** 0.808**

Sig. 
(two‑tailed)

0.000 0.000 0.000 0.000

N 150 150 150 150 150
NIPDM=Near Interpupillary Distance in Males; FIPDM=Far Interpupillary Distance 
in Males; NIPDF=Near Interpupillary Distance in Females; FIPDF=Far Interpupillary 
Distance in Females

subject’s right eye, the examiner sighted the point on the ruler 
that corresponded to the inner (nasal) limbus of the subject’s 
left eye. This measurement is equivalent to FIPD. The same 
procedure was repeated from right to left for every subject 
and recorded.

The data were entered and analyzed in statistical 
software (SPSS for Windows, Version 17.0, Chicago: 
Inc). The comparative tests were conducted using the 
independent Student’s t-test at a significant level of 0.05 
to demonstrate any statistical significance between the 
measured parameters.[9]

RESULTS

The results of this study are presented in Tables 1-5. Subjects 
were divided into three age groups; 7–15 years, 16–25 years, 
and 26–40 years to determine the anthropometric variation 
of the measured parameters to determine the relationship 
of the measured parameters with various age groups. 
The mean values in the text are represented as mean 
value ± standard deviation.

The mean NIPD of the subjects in this study was 
63 ± 6.2 mm [Table 1]. The mean values for the NIPD and 
FIPD were 63.2 ± 6.5 mm and 69.6 ± 6.7 mm for males and 
62.6 ± 5.9 mm and 68.0 ± 5.9 mm for females respectively 
[Table 2].

For the age groups 7–15, 16–25, and 26–40 years, the mean 
values for NIPD were 55.1 ± 2.7 mm; 66.5 ± 2.9 mm; and 
67.1 ± 2.7 mm, respectively [Table 3]. There is a strong 
correlation between different age groups and the mean 
values of NIPD and FIPD in all age groups and among 
both sexes signifying anthropometric variation with 
age [Table 4]. There is a demonstration of significant sexual 
dimorphism among NIPD and FIPD [Table 5].

DISCUSSION

Ocular dimensions are important in the diagnosis and 
treatment of congenital orbital or craniofacial anomalies 
and post-traumatic deformities as well as in the proper 
mounting of spectacle lenses to eliminate unwanted 
prismatic effect.[10] Normal values of IPD and intercanthal 
distance are important for the successful reconstruction of 
the canthal area. Thus, it is important to have local data of 
these parameters since this standard reflect the potentially 
different pattern of craniofacial growth resulting from racial, 
ethnic, sexual, and age differences.[10]

This study has revealed that the overall mean NIPD and FIPD 
were 63 ± 3.6 mm and 69 ± 3.7 mm, respectively [Table 1], and 
were, respectively, 63.2 ± 5.3 mm and 69.6 ± 5.5 mm for males 
and 62.6 ± 4.8 mm and 68.0 ± 4.9 mm for females [Table 2]. 
These values are lower than those reported for the Igbos 
by Esomonu et al.[6] who had a mean FIPD of 71.8 mm and 
71.0 mm for males and females, respectively. The Buras 
in this study, however, show higher mean values than 
the Ijaws who were reported to have FIPD of 59 ± 4.4 mm 
and 59 ± 5.2 mm for males and females, respectively, by 
Osunwoke et al.[5] The mean values reported for the Tusks 
and those reported by Hussain et al. were similar to those 
of the Buras in this study, though slightly lower.[8]

This study shows a strong correlation between different age 
groups and the mean values of NIPD and FIPD in all age 
groups and among both sexes signifying anthropometric 
variation with age of all parameters [Tables 3 and 4]. This 
is in agreement with a study among the Igbo ethnic group, 
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which reported higher values of FIPD in the older age group 
of that study.[6]

It has been demonstrated in this study that there is a 
significant sexual dimorphism among the mean values of 
NIPD and FIPD [Table 5]. This is in agreement with the study 
done by Osunwoke et al.[5] among the Ijaw ethnic group 
which revealed higher mean values of NIPD and FIPD in 
males than in females. Esomonu et al. also reported higher 
mean values in males than in females of both NIPD and 
FIPD.[6] Indeed, several other studies have also demonstrated 
a significant sexual dimorphism in NIPD and FIPD.[7,8,10-13]

CONCLUSION

This study has established standards for the IPD in the Bura 
ethnic group of North-Eastern Nigeria, demonstrated the 
anthropometric variation of the studied parameters with age, 
and showed that there is a significant sexual dimorphism 
with higher mean values in males than in females. These 
findings would be of benefit in the diagnosis of craniofacial 
syndromes associated with hyper/hypotelorism and 
management of post-traumatic cranial and orbitofacial 
deformities in the manufacture of spectacle frames and 
lenses and as a guide for dentists in selecting denture teeth.
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Table 5: Sexual dimorphism of near interpupillary distance and far interpupillary distance
Levene’s test for 

equality of variances
t‑test for equality 

of means
95% CI of the 

difference
F Significance t df Sig. 

(two‑tailed)
Mean 

difference
SE 

difference
Lower Upper

NIPD
Equal variances assumed 0.241 0.624 0.745 298.0 0.457 0.053 0.072 ‑0.088 0.194
Equal variances not assumed 0.745 295.0 0.457 0.053 0.072 ‑0.088 0.194

FIPD
Equal variances assumed 1.121 0.291 2.189 298.0 0.029 0.160 0.073 0.016 0.304
Equal variances not assumed 2.189 293.8 0.029 0.160 0.073 0.016 0.304

NIPD=Near Interpupillary Distance; FIPD=Far Interpupillary Distance; SE=Standard error; SD=Standard deviation; CI=Confidence interval


