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Abstract
Background of Study: 2D:4D is the ratio between the length of the second (index finger) and fourth digit (ring finger) which varies

due to exposure to androgen. Hirsutism refers to excessive growth of terminal hair in women, in skin areas sensitive to androgens.

Aim: This study was carried out to evaluate sexual difference in digit ratio (2D:4D) of subjects from different ethnic groups and the

extent to which it relates to hirsutism in females.

Material and Methods: A total of 465 subjects (174 males and 291 females) participated in this study aged 15 and above. The
lengths of the index (2D) and ring (4D) digit were measured from the basal crease to the tip of the finger using vernier caliper and
2D:4D were calculated for each subject. The degree of hirsutism was determined using the Ferriman Gallwey Score which quantifies
the presence of terminal hair over nine (9) body parts. The data was analyzed using statistical package for social sciences (SPSS)

version 22.

Results: The results from this present study showed that the male subjects had higher index (2D) and ring (4D) finger length
compared to females and it was statistically significant (P < 0.05). It was also revealed that the male subjects had lower digit ratio
(2D:4D) compared to the female subjects. Hirsute were found to have lower digit ratio (2D:4D) compared to non-hirsute, although the
difference was not statistically significant (P > 0.05). Furthermore, no association was found between 2D:4D and ethnicity, hirsutism

and ethnicity as well as age and hirsutism.
Conclusion: Digit ratio (2D:4D) is sexually dimorphic, males have shorter digit ratio while female females have longer digit ratio.

Hirsute have lower digit ratio (2D:4D) compared to non-hirsute. Good knowledge of the digit ratio (2D:4D) could be used for sex
identification by forensic experts and anthropologists.
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Introduction dimorphic phenotypic trait [1,2]. Various studies have shown that

2D:4D is the ratio between the length of the second (index the index digit (2D) is shorter in males than the ring digit (4D)
[3,4]. It was also reported that the digit ratio of males is lower than
the digit ratio of females [5-7].

finger) and fourth digit (ring finger) which varies due to exposure

to androgen. 2D:4D digit ratio has been proposed as sexually
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Hirsutism is the excessive growth of terminal hair in women, in
skin areas sensitive to androgens. It is a sign of increased circulating
levels of androgen activity on the hair follicles, either as a result of
increased circulating levels of androgens or sensitivity of the hair
follicles to normal circulating level of androgen [8-10]. Chhabra.,,
et al. found that there is positive correlation between severity of
hirsutism and testosterone levels, while Ukanu., et al. found that
females with hirsutism have lower digit ratio compared to non-

hirsute due to their high testosterone level [11,12].

Previous studies on digit ratio were mostly done using subjects
from single or just few ethnic groups and only few studies have
been done to evaluate the possible relationship between digit ratio
and hirsutism. Therefore, this study aimed at evaluating sexual
dimorphism in digit ratio (2D:4D) among different ethnic groups
in Adamawa State of Nigeria and the extent to which it relates with

hirsutism in females.

Material and Method
Sample size

The study was conducted among 465 (174 males and 291
females) participants from different ethnic groups in Adamawa
State of Nigeria who are 15 years and above. Subjects with digit
abnormalities were excluded from the study. The ethnic groups
whose members were used for the study are: Higgi, Hausa, Fulani,
Fali, Kilba, Chamba, Nzanyi, Bachama, Marghi, Yungur, Burah,
Lunguda, Mbula, Bali, Kanakuru, Nyandang, Hona, Gude, Ga'adu,
Mboi, Bille, Verre, Lala, and Nwagba. Ethical approval was obtained
from ethic and research committee of College of Nursing and
Midwifery, Yola. (CONMY/OFF/229/VOL.1/23).

Method of measurement

A vernier caliper was used to measure the lengths of the
index(2D) and ring fingers from the basal crease to the tip of
the finger. All the measurements were taken twice and the mean
recorded for accuracy while the digits were fully extended. The
degree of hirsutism in female subjects was determined using
modified Ferriman-Gallwey scoring method which quantifies the
presence of terminal hair over nine (9) body parts [13]. A score of

>8 was considered indicative of hirsutism.

Statistical analysis

Data were analyzed using statistical package for social

sciences (SPSS) version 22. Independent sample t-test was used
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to determine the mean difference of the digit ratios (2D:4D) of
males and females. One way ANOVA (analysis of variance) was
used to determine the association between digit ratio and ethnicity,
while chi-square was used to determine the association between
hirsutism and ethnicity as well as hirsutism and age. The P-value

setat < 0.05 was considered to be statistically significant.

Results

The result in table 1 shows that the male subjects have longer
ring finger length (4D) and shorter index finger length (2D)
compared to the females; the mean value of the index finger (2D)
and ring finger (4D) in males were found to be higher compared to
that of females and the difference was statistically significant (P <
0.05). The result also shows that the mean value of the digit ratio
(L2D:4D) was lower in males than females in the left hand and the
difference was also found to be statistically significant (P < 0.05).
However, there was no statistical difference found between the
mean value of the right digit ratio (R2D:4D) of males and females
(P <0.05).

Std.

Gender N | Mean | Devia- | t-value | DF | Sig.
tion

L2D Male | 174 | 54 1.01 9.59 341 | .00
Female | 291 | 4.54 0.93

L4D Male | 174 | 5.94 1.03 11.71 | 331 | .00
Female | 291 | 4.82 0.92

L2D:4D | Male | 174 | 2.71 0.58 -1.76 | 366 | .051
Female | 291 | 2.92 1.85

R2D:4D | Male | 174 | 2.61 0.58 0.14 | 413 | 0.89
Female | 291 | 2.70 0.69

Table 1: Relationship between digit ratio and gender from

different ethnic groups.

L2D: Index Finger Length, L4D: Ring Finger Length, L2D: 4D - Left
Digit Ratio, R2D: 4D - Right Digit Ratio.

The mean value of the digit ratio (2D:4D) of hirsute was lower
compared to the mean value of non-hirsute in both left and right
hand (Table 2). However, the mean difference was found not to be

statistically significant.
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Hirsutism N Mean | Std. Deviation t df Sig.

L2D Hirsute 131 4.61 0.92 1.21 290 0.23
Non hirsute 161 4.48 0.95

L4D Hirsute 131 4.82 0.92 -.086 290 0.93
Non hirsute 161 4.83 0.92

L2D:4D Hirsute 131 2.83 0.51 -.848 177 0.40
Non hirsute 161 2.77 2.44

R2D:4D Hirsute 131 2.74 0.78 0.84 240 0.40
Non hirsute 161 2.67 0.60

Table 2: Relationship between digit ratio and hirsutism.
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L2D: Index Finger Length, L4D: Ring Finger Length, L2D:4D - Left Digit Ratio, R2D:4D - Right Digit Ratio.

The result in table 3 shows that there was no association
between digit ratio (2D:4D) and ethnicity, digit ratios (2D:4D) of

the right and left hand of subjects from different ethnic groups
showed no statistical difference (P > 0.05).

Sum of Squares Df Mean Square F Sig.

R2D:4D Between Groups 7.28 19 0.38 0.91 0.57
Within Groups 186.95 445 0.42

L2D:4D Between Groups 36.71 19 1.93 0.84 0.66
Within Groups 1020.83 445 2.29

Table 3: Relationship between digit ratio and ethnicity.

R2D:4D - Right Digit Ratio, L2:4D - Left Digit Ratio

The result in figure 1 shows that non-hirsute within the age
range of 15 to 20 years, 21 to 26 years and 27 to 32 years are higher
in number compared to the hirsute; while non-hirsute were not
found within the age range of 33 years and above in this present
study. However, the mean difference was not statistically significant
(P > 0.05). The Fulani groups were found in this study to have the
highest number of hirsute followed by the Higgi and Bachama
ethnic groups, while the Mbula ethnic group have the least number
of hirsute and no hirsute were found among the Kanakura and
Hona ethnic groups (Figure 2). However, the difference observed

among the ethnic groups was not statistically significant (P < 0.05).

Discussion
In this study, we found that males have longer ring finger(4D)
length and shorter index finger(2D) length compared to the

females and it was statistically significant. It agrees with the work

Figure 1: Association Hirsutism and age.
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Figure 2: Association between hirsutism and ethnicity.

of Ebeye on the anthropometric study of 2D:4D digit ratios among
Urhobo people of Southern part of Nigeria, where she found that
males have longer ring digit and shorter index digit compared to
females [5]. This study also agrees with other studies that reported
longer ring digit length and shorter index length in males when
compared with that of the females [6,14,15].

It was also found in this study that males digit ratio (2D:4D) is
lower compared to females and this agrees with previous studies

on the association between digit ratio and gender [5,16,17].

Our study also shows that hirsute have lower digit ratio
(2D:4D) compared to non-hirsute, although the difference was not
statistically significant. This little difference observed in hirsute
could be as a result of high testosterone level - giving them male-
like digit ratio, while the non-hirsute had high oestrogen level -
giving them female-like digit ratio. The study agrees with previous
finding by Ukanu.,, et al. which revealed that hirsute have lower
digit ratio compared to non-hirsute [12]. However, the result from
this present study disagrees with a study conducted among females
Igala population, which reported that the difference between
hirsute and non-hirsute digit ratio (2D:4D) was statistically

significant [12].

We also found in this study that the association between digit
ratio and ethnicity was not statistically significant. Manning,,
et al. reported significant ethnic difference in 2D:4D in a study
conducted among Caucasian, Oriental and Black children and this
is in disagreement with the present study [18]. It has also been
reported in different studies that digit ratios vary from one part of

Nigeria to another. Studies conducted among the Igala population
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and Urhobo population of Southern Nigeria revealed that male have
lower digit ratio (2D:4D) compared to females [5,12]. However,
most of the previous findings on digit ratio focus on single or
few ethnic groups in Nigeria, but the present study evaluate over

twenty ethnic groups in Adamawa state.

There was also no significant statistical difference found in the
association between hirsutism and ethnicity. However, this present
study is in disagreement with Afifi., et al. who reported a correlation
between hirsutism and ethnicity in their research conducted
among American patients with polycystic ovarian syndrome [19].
Our study also revealed that there was no association between

hirsutism and age.

Conclusion

In conclusion, Digit ratio (2D:4D) have been found in this study
to be sexually dimorphic, males have shorter digit ratio while
female females have longer digit ratio. Hirsute have lower digit
ratio (2D:4D) compared to non-hirsute. Good knowledge of the
digit ratio (2D:4D) could be used for sex identification by forensic

experts and anthropologists.
Bibliography

1. Robert T, et al. “A longitudinal study of digit ratio (2D:4D)
and other finger ratios in Jamaican children”. Hormones and
Behaviours 49 (2006): 150-156.

2. Gareth R, et al. “Familial digit ratio (2D:4D) association
in general population sample from Wales”. Early Human
Development 112 (2017): 14-19.

3. Brown WM., et al. “Masculinized finger length patterns
in human males and females with congenital adrenal
hyperplasia”. Hormones and Behavior 42.4 (2002): 380-386.

4. Burriss RP, et al. “2D:4D and sexually dimorphic facial
characteristics”. Archives of Sexual Behavior 36.3 (2007): 377-
384.

5.  Ebeye OA. “An Anthropometric study of 2d:4d digit ratios in
Urhobo people of southern Nigeria”. International Journal of
Forensic Medical Investigation 3.2 (2017): 9-15.

6. Ibegbu AO, et al. “Anthropometric Study of the Index (2"
and Ring (4'™") Digits in Ebira Ethnic Group of Nigeria”. Asian
Journal of Medical Sciences 4.2 (2012): 79-84.

Citation: Simon Oche Onuh,, et al. “Relationship between Digit Ratio (2D:4D) and Hirsutism Among Various Ethnic Groups in Adamawa State, Nigeria".

Acta Scientific Anatomy 2.1 (2023): 27-31.


https://pubmed.ncbi.nlm.nih.gov/16040033/
https://pubmed.ncbi.nlm.nih.gov/16040033/
https://pubmed.ncbi.nlm.nih.gov/16040033/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5566275/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5566275/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5566275/
https://pubmed.ncbi.nlm.nih.gov/17203400/
https://pubmed.ncbi.nlm.nih.gov/17203400/
https://pubmed.ncbi.nlm.nih.gov/17203400/
https://ijfmi.org/index.php/JSD/article/view/60
https://ijfmi.org/index.php/JSD/article/view/60
https://ijfmi.org/index.php/JSD/article/view/60
https://maxwellsci.com/print/ajms/v4-79-84.pdf
https://maxwellsci.com/print/ajms/v4-79-84.pdf
https://maxwellsci.com/print/ajms/v4-79-84.pdf

Relationship between Digit Ratio (2D:4D) and Hirsutism Among Various Ethnic Groups in Adamawa State, Nigeria

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Moses B, et al. “Second to fourth (2D:4D) digit ratio and their
relationships among a mother and child population in Ghana”.
Science Reports 11 (2021): 3018.

Rosenfield RL. “Clinical practice. Hirsutism”. The New England
Journal of Medicine 353 (2005): 2578-2588.

Rosenfield RL. “Plasma free androgen patterns in hirsute
women and their diagnostic implications”. The American
Journal of Medicine 66 (1979): 417-421.

Spritzer PM., et al. “Hirsutism, Normal Androgens and
Diagnosis of PCOS”. Diagnostics 11 (2022): 1922.

Chhabra S., et al. “Hirsutism: A Clinico-investigative Study”.
International Journal of Trichology 4 (2012): 246-250.

Ukanu PIL, et al. “Relationship between 2D:4D and Hirsutism
in the Igala Ethnic Group of Nigeria”. SECAN Book of Abstract
(2021): SP5.

Ferriman D and Gallwey ]D. “Clinical assessment of body hair
growth in women”. The Journal of Clinical Endocrinology and
Metabolism 21 (1961): 1440-1447.

Manning JT, et al. “The 2":4" digit ratio, sexual dimorphism,
population differences and reproductive success: Evidence for
sexually antagonistic genes?” Evolution and Human Behavior
21.3 (2000): 163-183.

Manning]T, et al. “The ratio of 2" to 4t digit length: A predictor
of sperm numbers and concentrations of testosterone,
luteinizing hormone and oestrogen”. Human Reproduction
13.11 (1998): 3000-3004.

Galis F, et al. “Sexual dimorphism in the prenatal digit ratio
(2D:4D)". Archives of Sexual Behavior 38.1 (2009): 57-62.

Okten A., et al. “The ratio of second-and fourth-digit lengths
and congenital adrenal hyperplasia due to 21- hydroxylase
deficiency”. Early Human Development 70.1-2 (2002): 47-54.

Manning JT, et al. “Sex and ethnic differences in 2™ to 4™ digit
ratio of children”. Early Human Development 80.2 (2004): 161-
168.

Afifi L., et al. “Association of ethnicity, Fitzpatrick skin type,
and hirsutism: A retrospective cross-sectional study of women
with polycystic ovarian syndrome”. International Journal of
Women’s Dermatology 3.1 (2017): 37-43.

31
20. Lutchmaya S., et al. “2" to 4™ digit ratios, fetal testosterone
and estradiol”. Early Human Development (2004): 23-28.

Citation: Simon Oche Onuh,, et al. “Relationship between Digit Ratio (2D:4D) and Hirsutism Among Various Ethnic Groups in Adamawa State, Nigeria".
Acta Scientific Anatomy 2.1 (2023): 27-31.


https://www.nature.com/articles/s41598-021-92358-x
https://www.nature.com/articles/s41598-021-92358-x
https://www.nature.com/articles/s41598-021-92358-x
https://pubmed.ncbi.nlm.nih.gov/16354894/
https://pubmed.ncbi.nlm.nih.gov/16354894/
https://www.sciencedirect.com/science/article/abs/pii/0002934379910611
https://www.sciencedirect.com/science/article/abs/pii/0002934379910611
https://www.sciencedirect.com/science/article/abs/pii/0002934379910611
C://Users/ActaProof/Downloads/diagnostics-12-01922.pdf
C://Users/ActaProof/Downloads/diagnostics-12-01922.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3681104/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3681104/
https://pubmed.ncbi.nlm.nih.gov/13892577/
https://pubmed.ncbi.nlm.nih.gov/13892577/
https://pubmed.ncbi.nlm.nih.gov/13892577/
https://pubmed.ncbi.nlm.nih.gov/10828555/
https://pubmed.ncbi.nlm.nih.gov/10828555/
https://pubmed.ncbi.nlm.nih.gov/10828555/
https://pubmed.ncbi.nlm.nih.gov/10828555/
https://pubmed.ncbi.nlm.nih.gov/9853845/
https://pubmed.ncbi.nlm.nih.gov/9853845/
https://pubmed.ncbi.nlm.nih.gov/9853845/
https://pubmed.ncbi.nlm.nih.gov/9853845/
https://pubmed.ncbi.nlm.nih.gov/28492053/
https://pubmed.ncbi.nlm.nih.gov/28492053/
https://pubmed.ncbi.nlm.nih.gov/28492053/
https://pubmed.ncbi.nlm.nih.gov/28492053/
https://pubmed.ncbi.nlm.nih.gov/15113628/
https://pubmed.ncbi.nlm.nih.gov/15113628/

	_GoBack

