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ABSTRACT 

Several studies have demonstrated that the face that contains a combination of highly feminine and masculine 

characteristics may obtain a score that recommends average masculinity in the other racial division, but whether 

this is true for the African population is not yet known. Therefore, the aim of the present study is to determine 

frequency distribution of masculinity and femininity levels of each facial parameter and to find out the best facial 

parameter that discriminate facial masculinity and femininity of the study population. Four hundred and two (402) 
subjects were selected from two associations in Kano State, Nigeria [Tsaya da Kafarka Taxi Drivers Association 

and Tricycle Operators Association Kano (TOAKAN)], using random sampling methods. The age range of the 

participants was between 18-50 years. Photographic methods were used to capture the face to measure the facial 

distance. Facial masculinity and femininity were derived from facial distances (captured image face). The present 

study established the base line data of frequency distribution of masculinity and femininity levels of facial 

parameters of the study population of Hausa ethnic origin. It was observed that facial parameter that best 

differentiated the level of masculinity and femininity was nose width per interpupillary distance (al1_al2: ipd: %). 

Keywords: facial masculinity, facial femininity, frequency distribution 

INTRODUCTION 

Faces of human encompass a number of signs, for 

instance identity, emotional expression, age, gender, 

ethnicity, attractiveness, personality traits and others1. 

The face form, the most flexible part of the human 

body, is affected by age, sex, race and ethnicity1. 

Surgical modification of craniofacial anatomic 
structures depends on knowledge of the craniofacial 

norms of the patient's ethnic groups2. The study of 

specific facial constructions of patients is requisite for 

surgeons when planning maxillofacial and 

reconstructive surgery3.  Number of facial features 

have been affected by testosterone. High level of 

testosterone-to-oestrogen (T/E) ratio in juvenile males 

is expected to facilitate the lateral growth of the 

cheekbones, the forward growth of the bones of the 

eyebrow ridges, mandibles, chin, and the lengthening 

of the lower face result to a more robust face shape, 

on the other hand the influence of oestrogen (E) results 
to a more gracile facial shape with high eyebrows, less 

robust jaws and fuller lips4. Brow ridges and lower jaw 

is motivated by androgens5 and fullness of lip parallels 

E-dependent fat deposits elsewhere on the female 

body6. Masculinity is anticipated to be related to 

males’ exposure to testosterone (T) during puberty 

period. Contact to T during development produces 

numerous changes in the male body, such as the rise 

of secondary sexual characteristics and greater 

development in musculoskeletal system. Males’ 

nervous system is also involved7. Acquaintance with 

T induces both their physical appearance8 and human 

male behaviour9. Facial width-to-height ratio, is one 

of sexual dimorphism of the face that was independent 

of body size, from a morphometric analysis of skulls. 

Males and females were established to have different 

growth trajectories that diverge at puberty for bi-
zygomatic width and not for upper facial height, 

resulting in a width-to-height facial dimorphism (a 

larger ratio in men than in women) that is independent 

of sex difference and increased body size10. 

Certain measure of facial masculinity based on a 

single trait is the eye-mouth-eye (EME) angle. Some 

researcher discuss that EME is a sexually dimorphic 

trait, significantly smaller in males11, even though this 

sexual dimorphism has also been questioned12. Facial 

characteristics can indicate the different effects of 

hormone exposure during the pre-natal period and of 
real chromosomal gender, and can be used to 

understand characteristic differences and classify a 

person as “masculine” or “feminine” and the 

consequences of perceptions and choice of partner13. 

Feminine features are connected with greater 

oestrogen in females. Similarly, in women, femininity 
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may also be linked to fertility through an association 

with oestrogen14. A face with a combination of 

extremely masculine and feminine characteristics may 

obtain a mark that suggests average masculinity. This 

was based on the fact that men and women differ in 
localized face shape at several regions, nevertheless 

particularly at the lower jaw15, 16. A study proposed a 

combination of highly masculine and feminine traits 

are found attractive17. The aim of present research is 

to determine frequency distribution of masculinity and 

femininity levels of each facial parameter and to 

determine the best facial parameter that discriminate 

facial masculinity and femininity of the study 

population. 

MATERIALS AND METHODS 

Study area 

The study was conducted among one of the largest 

ethnicity in the West African population, the Hausa 

ethnicity in Kano State, Nigeria, which is the most 

populated state in Nigeria, with a population of 

9,383,682 million people. The city area of the State 

covers 137 km2 and comprises six local government 

areas (LGAs), Kano Municipal, Fagge, Dala, Gwale, 

Tarauni and Nassarawa with population of 2,163,225 

at the 2006 Nigerian census. The main people of the 

city are Hausa people18. 

Study design 

The study employed a prospective cross sectional 

approach. 

Sample size determination 

Sample size was determined using the formula 

developed by Cochran19 as shown below; 

 n =
Z2pq

d2
 

where: 

n = desired sample size 

 Z = confidence level (How confident the actual mean 

falls within your confidence interval) 1.96 at 95% 

 p = How much variance expected in the responses 

50% 

q = 1 – p,  

d = degree of precision/ margin of error which is 5%. 

𝐧 =
Z2pq

d2
=

(1.96)2 ×  0.5 ×  (1 − 0.5)

(0.05)2
= 384 

The minimum sample size needed for the study was 

384 

Study Subjects 

The population was made up of commercial drivers 

within the urban area of the State. Four hundred and 

two (402) subjects were selected from the two 

association in Kano state [Tsaya da Kafarka Taxi 

Drivers Association and Tricycle Operators 

Association Kano (TOAKAN)], using random 

sampling methods. The participants’ age range was 

between 18-50 years. Participants who reported 

injuries to the face (including face anomalies, 

deformities, scars, or inflammation), or non - Hausa 

ethnic groups and non-commercial drivers were 
excluded from the study. Before the commencement 

of the research, ethical approval was provided by the 

Ethical Committee of the College of Health Science 

Bayero University Kano at Aminu Kano Teaching 

Hospital, Kano. Informed consents were obtained 

from the participants. 

Facial photographing 

The photographic set up consists of a tripod 

supporting a digital camera. To obtain the 

photographs (frontal), individuals were asked to sit 

and look directly at the camera in front of them20 

keeping an upright and normal posture, with both arms 

free along the body. This position corresponds to the 

Broca’s Natural Head Position21, 22, 23, 24.  Each 

participant was asked to relax with both hands 

hanging beside the trunk. The participants were 

positioned on a line marked on the floor. The 

participants were photographed at 1.00 m and in front 

of a standard white background with a Nikon D40 
digital camera, while posing in a neutral facial 

expression23, 24. The subjects had to look into the lens 

of the camera with their lips relaxed so that the front 

view profile was taken in the natural head position 

before every recording. The operator ensured that the 

subjects’ forehead, neck and ear were clearly visible 

and their lip in repose. Before capturing the face, the 

operator ensured that the participant’s forehead, neck, 

and ears were clearly visible during the process25. 

After the images were captured, they were 

downloaded to a computer for processing and 
analyses.  

Facial Analyses  

The facial images captured were imported into a 

software, bio-analyser. Each image contained explicit 
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identification code. The arrangement of images were 

in a serial number of the frontal image. The facial 

image was showed in the picture space. The facial 

landmarks were placed in the corresponding points. 

The present facial distances were measured 
automatically in a fraction of a minute by the bio-

analyser.  

 Facial Measures of Masculinity and Femininity 

The facial measures of masculinity and femininity 

used in the present study: 

1. Facial width to upper face height ratio (fWHR): 

This was measured as a ratio of the distance between 

left and right zygions (bizygomatic width) and upper 

facial height (a distance between nasion and 

prosthion) (Figure 1) 26, 28.  

 

Figure 1: Upper Facial Height and Width with their Associated Landmarks26  

Key: A= Facial Width B= Special Face Height C= Facial Width Height Ratio 

2. Eye-Mouth-Eye (EME) Angle: This was measured 

with the apex in the middle of the mouth and the arms 

crossing the centres of pupils (Figure 2). The right part 
of the EME angle was measured between the line that 

started in the middle of the mouth and ended in the 

middle of the right pupil and a facial midline defined 

by two anthropological points, stomion (middle of the 

mouth) and nasion. Similar with the line that ended in 

the middle of the left pupil, the left part of the EME 

angle was also measured. The total EME angle was 

measured as angle formed by the two arms at the 

vertex11, 28. 

 

 Figure 2: Eye–Mouth–Eye Angle Divided for Left and Right Part11. 

      Key: rcp: right centre of the pupil,  lcp: left centre of the pupil,  reme: right eye- mouth eye angle 

A B C 
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      leme: left eye- mouth-eye angle,  st: stomium, n: nasion 

3. Upper Lip Height (ULh), Lower Lip Height (LLh) 

and Nose Width (Nw): These measurements were 

expressed as percentage of interpupillary distance 

(which is a distance measured from the centre of the 

right pupil to the centre of the left pupil.). The upper 

lip height was determined as the vertical distance 

between the stomion and the labiale superius, and 

lower lip height as the vertical distance between the 

stomion and the labiale inferius. Nose width was 

measured as the horizontal distance between the left 

and right alares (Figure 3) as reported in  previous 

studies27, 28. 

 

Figure 3: Upper Lip Height (ULh), Lower Lip Height (LLh) and Nose Width (Nw)27.. 

Key: 

al: alare, st: stomion, ls: labiale superior, li: labial inferior 

4. Index I: This was determined as the sum of special 

face length/face height and cheek-bone prominence 

(Figure 4). The special face length (SFH) was 

measured as a distance from the pupils (corresponding 

to nasion) to the tip of the chin (gnathion) as a 

proportion of the total face length (FH).  Cheek-bone 

prominence was calculated as a ratio of the width of 

the face at cheek- bone (bizygomatic width) (UFW) 

divided by the width of the face at the level of the 

mouth (bigonion) (LFW) 28, 29. 

      𝐈𝐧𝐝𝐞𝐱 𝐈 = (𝐒𝐅𝐇/𝐅𝐇) + (𝐔𝐅𝐖/𝐋𝐅𝐖)   28, 29 

 

Figure 4: Special Face Length/Face Height and Cheek-Bone Prominence28, 29.  

Key: SFH: Special face height, FH: Face height, UFW: Upper face width, LFW: Lower face width 
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n: Nasion, gn: Gnathion, zy: Zygion, go: Gonion, tr: Trachion 

5. Index II: This was determined as sum of eye length, 

special face height/face height and cheekbone 

prominence, face width/special face height and mean 

eyebrow length (Figure 5), all of them divided by 

interpupillary distance. The eye length (EL) was 

measured by distance between the right and left 

exocanthion minus the distance between the right and 

left endocanthion divided by two (eye length = D1 – 

D2/2).  2. Special face height (SFH)/ face height (FH) 

was measured as the distance of the face from the 

pupils to the tip of the chin over distance of the face 

from the hairline to the tip of the chin D8/ D7. The 

cheek bone prominence (UFW/LFW) was measured 

as the distance between the left and right zygion 

(bizygomatic width) over the width of the face at the 

level of the mouth, D3/ D6. Face width (UFW)/special 

face height (SFH) was measured as the distance 

between the left and right zygion (bizygomatic width) 

over height which was measured as the distance of the 
face from the pupils to the tip of the chin. Mean eye 

brown height (MEBL) was measured as the sum right 

eye brow length (distance from the right outer eye 

brow border to the right inner eye- brow border D9) 

and left eye brow length (distance from the left inner 

eye brow border to the left outer eye- brow border D10) 

divided by two (2) 28, 30. 

                     𝐈𝐧𝐝𝐞𝐱 𝐈𝐈 =
(

𝐒𝐅𝐇

𝐅𝐇
)+(

𝐔𝐅𝐖

𝐋𝐅𝐖
)+𝐄𝐋+ (

𝐔𝐅𝐖

𝐒𝐅𝐇
)+𝐌𝐄𝐁𝐋  

𝐈𝐏𝐃
  

(28, 30) 

Key 

D
1
= Distance between right and left exocanthion 

D
2 

= Distance between right and left endocanthion 

D
3 

= Upper face width (UFW) 

D
4 

= Nose width 

D
5
 = Mouth width, 

D
6 

= Lower face width (LFW) 

D
7
 = Face height (FH) 

D
8 

= Special face height (SFH) 

D
9 

= Right eye brow length  

D
10

 = Left eye brow length 

 

Figure 5: Lower Face Length, Cheek-bone Prominence, Eye Length, and Lower Face Height/Face  

  Height, Face Width/Lower Face Height and Mean Eyebrow Length with their Associated 

  Landmarks28, 30. 

6. Index III: This was determined as sum of facial 

width to upper face height ratio (fWHR), upper lip 

height (ULh), lower lip height (LLh) and nose width 

(Nw), special face length/face height (SFH/FH) and 

cheek-bone prominence (UFW/LFW), Eye length 

(EL), face width (UFW)/special face height (SFH) and 

mean eyebrow length (MEBL), all of them divided by 

inter- pupillary distance (IPD) 28.  
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𝐈𝐧𝐝𝐞𝐱 𝐈𝐈𝐈 =
𝐟𝐖𝐇𝐑+𝐔𝐋𝐡+𝐋𝐋𝐡 +𝐍𝐖+(

𝐒𝐅𝐇

𝐅𝐇
)+(

𝐔𝐅𝐖

𝐋𝐅𝐖
)+𝐄𝐋+ (

𝐔𝐅𝐖

𝐒𝐅𝐇
)+𝐌𝐄𝐁𝐋  

𝐈𝐏𝐃
28 

Facial masculinity-femininity scores:  

The facial measures of masculinity-femininity were 

converted into standardized values (z scores). The 

data-driven z scores were used to classify individuals 

into masculine or feminine. The mean z score was 

used as classification boundary31. Individuals below 

the mean z score were classified as feminine and equal 

or above mean z score were classified as masculine 
(feminine <mean score ≥ masculine). Hence, a face 

with a mixture of highly masculine and feminine 

characteristics may receive a score that suggests 

average masculinity. This was based on the fact that 

men and women differ in localized face shape at 

several regions, though particularly at the lower jaw 
16, 30. 

1. Facial width to upper face height ratio (fWHR):  

Masculine males have higher fWHR than females 10, 

26, 29, 32.  

2. Eye-mouth-eye (EME) angle:  

Smaller EME is an indicator of masculinity11, 12, 29.  

3. Upper lip height (ULh), lower lip height (LLh) and 

nose width (Nw):   

Some authors employed three measures that were 

significantly different between sexes: upper lip height 

(ULh, lowerin men), lower lip height (LLh, lower in 

men) and nose width (Nw, larger in men). All their 

measures were expressed as a percentage of 

interpupillary distance, masculine faces had lower 

upper lip height, lower lip height and larger nose 

width27, 29. 

4. Index I (special face length/face height and cheek-

bone prominence):  

In masculine face there is larger special face length 

/face height and smaller cheek-bone prominence. This 

index (I) yields higher scores when these features are 

more masculine29, 30. 

5. Index II (Eye length, special face height/face height 

and cheekbone prominence, face width/special face 

height and mean eyebrow length, all of them divided 

by interpupillary distance). This index yields higher 

scores when these features are more masculine 

(smaller eyes, smaller eyebrow distance, smaller 

cheekbone prominence, smaller face width and larger 
lower face)12, 29,30. 

 Index III (sum of all the facial masculinity-femininity 

measures):  

In this index high scores indicted masculine face and 

low scores predicting facial femininity31.  

Statistical analyses 

The data were expressed as frequency, and 

percentages.  Independent-sample t-test was used to 

determine the differences in facial variables based on 

levels of masculinity and femininity. The analyses 

were carried out using SPSS version 20. P < 0.05 was 

considered as level significance. 

RESULTS 

Table 1: Indicates the percentages of individuals 

classified as masculine (54%) or feminine (46%) 

based on fWHRZ-scores. Masculine individuals were 

more (53.5%) than the feminine based on 

Zy1_zy2n_gnipd Using index I Z-scores, masculine 

individuals had higher frequency (50.7%), whereas, 

feminine were same as masculine individuals with 

regard to index II (50%).  

Table 1:  Frequency distribution of Masculinity and Femininity levels of Facial parameters of the study 

  population 

Parameters(MM)  Levels  Frequency (%) Parameters(MM)  Levels  Frequency (%) 

fWHR Feminine  185 (46.0) ebo_ebi Feminine  192 (47.8) 

Masculine  217 (54.0) Masculine  210 (52.2) 

Right EME Feminine  190(47.3) al1_al2:ipd% Feminine  195 (48.5) 

Masculine  212 (52.7) Masculine  207 (51.5) 

Right EME Feminine  200(49.8) zy1_zy2/n_gn:ipd Feminine  187(46.5) 

Masculine  202 (50.2) Masculine  215 (53.5) 

Total EME Feminine  194(48.3) n_gn/tr_gn:ipd Feminine  182 (45.3) 

Masculine  208 (51.7) Masculine  220(54.7) 

ls_st Feminine  199(49.5) zy1_zy2/go1_go2:ipd Feminine  199(49.5) 
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Masculine  203 (50.5) Masculine  203 (50.5) 

st_li Feminine  198(49.3) ls_st:ipd% Feminine  198 (49.3) 

Masculine  204 (50.7) Masculine  204(50.7) 

al1_al2 Feminine  194 (48.3) st_li:ipd% Feminine  198 (49.3) 

Masculine  208 (51.7) Masculine  204(50.7) 

n_gn Feminine  192 (47.8) ebo_ebi:ipd Feminine  192 (47.8) 

Masculine  210 (52.2) Masculine  210 (52.2) 

zy1_zy2/go1_go2 Feminine  200(49.8) El:ipd Feminine  195 (48.5) 

Masculine  202 (50.2) Masculine  207(51.5) 

El Feminine  194(48.3) Index I Feminine  198 (49.3) 

Masculine  208 (51.7) Masculine  204 (50.7) 

n_gn/tr_gn Feminine  191 (47.5) Index II Feminine  201 (50.0) 

Masculine  211 (52.5) Masculine  201 (50.0) 

zy1_zy2/n_gn Feminine  185(46.0) Index III Feminine  197 (49.0) 

Masculine  217 (54.0) Masculine  205 (51.0) 

Table 2 shows comparison of facial parameters based on levels of masculinity and femininity of the study 

population.  It was observed that there were significant (P <0.001) differences between masculinity and femininity 

levels in all the facial dimensions. It was also observed that nose width per interpupillary distance (al1_al2: ipd 

%) was ranked as the best parameter that differentiate between masculinity and femininity (t= -27.64). This was 

followed by upper lip height (ls_st:ipd %:t = 27.47) and the least  was special face height/ face height (n_gn/tr_gn: 

t = -12.00).  

Table 3 shows comparison of masculinity-femininity based on facial eye-mouth-eye angles of the study 

population. It was observed that there were significant (P <0.001) differences between masculinity and femininity 

levels in eye-mouth-eye angles. Left eye mouth eye angle was ranked better parameter than the right to 

differentiate between masculinity and femininity (t= -26.81). Total eye mouth eye angle was the least (t = -25.62) 

angle to differentiate between masculinity and femininity levels. 

Table 2:  Comparison of the levels of Masculinity-Femininity in Facial parameters of the study  

  population 

Parameters (mm) Levels Mean ± SD t-value P Value  Rank  

fWHR. Feminine  1.58±0.10 -21.46 <0.001 14th 

Masculine  1.87±0.16 

ls_st Feminine  12.80±1.38  26.62 <0.001 7th 

Masculine  9.19±1.33 

st_li Feminine  13.47±1.50  26.39 <0.001 9th 

Masculine  9.54±1.48 

al1_al2 Feminine  43.62±2.78 -26.73 <0.001 6th 

Masculine  51.65±3.24 

n_gn Feminine  102.69±6.28 -24.80 <0.001 11th 

Masculine  120.85±8.33 

zy1_zy2: go1_go2 Feminine  1.01±0.04  24.07 <0.001 13th 

Masculine  0.91±0.04 

EL Feminine  33.14±2.59  25.32 <0.001 10th 

Masculine  27.41±1.92 

n_gn:tr_gn Feminine  0.57±0.34 -12.00 <0.001 21st 

Masculine  0.61±0.38 

zy1_zy2: n_gn Feminine  1.06±0.47  24.30 <0.001 12th 

Masculine  0.95±0.04 
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ebo_ebi Feminine  39.07±2.47 -27.02 <0.001 5th 

Masculine  46.48±3.01 

al1_al2: ipd: % Feminine  64.33±3.08 -27.64 <0.001 1st  

Masculine  72.95±3.17 

zy1_zy2/n_gn:ipd Feminine  0.02±0.00  17.99 <0.001 18th 

Masculine  0.01±0.00 

n_gn/tr_gn:ipd Feminine  0.01±0.00 -19.37 <0.001 16th 

Masculine  0.01±0.00 

zy1_zy2/go1_go: ipd Feminine  0.02±0.00  16.18 <0.001 19th 

Masculine  0.01±0.00 

ls_st:ipd:% Feminine  18.37±1.85  27.47 <0.001 2nd 

Masculine  13.26±1.87 

st_li:ipd:% Feminine  19.08±1.74  27.24 <0.001 3rd 

Masculine  13.91±2.06 

ebo_ebiinp Feminine  0.58±0.04 -19.11 <0.001 17th 

Masculine  0.65±0.04 

El:inp Feminine  0.46±0.04  14.39 <0.001 20th 

Masculine  0.40±0.03 

Index I Feminine  1.49±0.6 -19.42 <0.001 15th 

Masculine  1.60±0.53 

Index II Feminine  1.03±0.4 -27.07 <0.001 4th 

Masculine  1.14±0.4 

Index III Feminine  99.12±7.20 -26.54 <0.001 8th 

Masculine  117.23±6.08 

Table 3:  Comparison of the levels of Masculinity-Femininity in Facial eye-mouth-eye angle of the study 

  population 

Parameters Level of 

masculinity 

Mean ± SD t-value P Value  Rank 

Right EME Feminine  27.64±1.57 -25.81 <0.001 2nd 

Masculine  23.87±1.36 

Left EME Feminine  28.09±1.45 -26.81 <0.001 1st 

Masculine  24.55±1.18 

Total EME Feminine  55.04±2.51 -25.62 <0.001 3rd 

Masculine  49.13±2.11 

DISCUSSION 

The masculinity level is expressed by different 

indices; hence, a mixed proportion of masculinity and 

femininity is supposed to be expressed within an 

individual. This suggest that even for a masculine face 

there will be an element of feminine characteristic and 

vice visa. This suggestion was in line with the 

previous studies which stated that a face with a 
combination of greatly masculine and feminine 

characteristics may obtain a mark that suggests 

average masculinity33. This was based on the fact that 

men and women vary in restricted face shape at 

several regions, especially at the lower jaw16, 30. Many 

researches have typically computed facial 

masculinization by measuring sexually dimorphic 

traits, such as jaw width, cheeks width, lower face 

height, the width and height of eyes 28,30, 33, 34. All these 

traits, however, depend strongly on face size. Because 
males tend to have larger heads and faces than women, 

the absolute size of their facial metric features are also 

larger. 

The best facial indices that may discriminate between 

masculinity and femininity face in male was nose 

width per inter pupillary distance in the present study 

and the lowest was special face height/ face height. 

Therefore, these indices would be of preference as 

prominent index for facial masculinity 

characterization in the study population. It can also be 
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inferred that the influence of sex hormone will be 

greater in associated parameters than the others. This 

is supported by research conducted by Mazur and 

Booth where early exposure to higher levels of 

Testosterone was likely to produce more male-like 
characteristics (masculinization) and fewer female 

characteristics (defeminization) 35, whereas less 

exposure to Testosterone caused the reverse.  While 

interpreting this magnitude of masculinity using 

theses indices, the confounding effect of facial size as 

reported in the previous literature30, 33, 34, 36 will be 

eliminated since the study was conducted only in male 

population.   Similarly, eye-mouth-eye angles was 

also found to be an additional discriminator of 

masculinity and femininity. Smaller EME was 

reported to be a good indicator of masculinity11, 12, 29. 

This support the fact that eye-mouth-eye angle is a 
well-known facial parameter that demonstrates 

potential of masculinity index within a homogenous 

population11.  

The significant differences between masculinity and 

femininity levels in all the facial dimensions found in 

the present study was due to the fact that the facial 

characteristics can indicate factors such as effects of 

hormone exposure during the pre-natal period and real 

chromosomal gender. These factors can be used to 

understand characteristic differences and classify a 

person as “masculine” or “feminine”13. It was 

observed by previous work that Men with ‘‘feminine’’ 

values of fWHR, EME, ULh, Nw and ProcDist were 

not perceived as less masculine by others. While LLh 

does not show sexual dimorphism in their sample, it 
shows a positive correlation with perceived 

masculinity in another study29. 

CONCLUSION 

The present study established the base line data of 

Frequency distribution of masculinity and femininity 

levels of facial parameters of the study population of 

Hausa ethnic origin. It was observed that facial 

parameter that best differentiated the level of 
masculinity and femininity was nose width per 

interpupillary distance (al1_al2: ipd: %). 
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