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ABSTRACT: 
 The study analyzed the presence of the widow’s peak trait 
among 65 males and 231 females. Among males, 46.15% exhibited a 
widow’s peak, indicating that the trait is not dominant, as straight 
hairlines were more prevalent. Similarly, among females, 49.35% 
had a widow’s peak, with the percentage influenced by specific 
sample groups. Overall, only 48.56% of the 296 individuals surveyed 
had a widow’s peak, making it difficult to classify it as a dominant 
trait. 

The findings suggest that if the widow’s peak followed 
Mendelian inheritance, its frequency should be higher. Instead, 
alternative explanations include migratory cell movement during morphogenesis, polygenic inheritance, or the 
possibility that it is a recessive trait. Chi-square analysis (p = 0.648725) confirmed no significant gender-based 
difference in the expression of this trait, aligning with similar studies conducted on Nigerian and Bini populations. 
The research supports prior findings that straight hairlines are more common than widow’s peaks in the general 
population. 
 
KEYWORDS : Nigerian and Bini populations , straight hairlines , widow’s peaks , general population. 
 
INTRODUCTION: 
 India is a large country with huge religious and cultural diversity.  There are several states with different 
physiographic regions from Himalayn to Andam Nicaobar Islands, creating several climatic conditions which of 
course influence expression of genes. As we have studied in Darwin theory of Natural selection , that a particular 
trait is adapted by the organism and if it pass the test of natural selection, the same trait is acquired and 
inherited to several generations.  It means nature plays important role in expressing characters or genes. In 
country like India where social  factors like religion, cast, economic status plays very important role in transfer of 
hereditary characters.  Marriages  are preferred within cast or  religion because of that genetic traits which are 
adapted or acquired are found to be inherited  only among  a particular group of Indian community. One can call 
it as interbreeding.  In terms of Hardy Weinberg it can be called as non random mating. Therefore in country like 
India due to interbreeding, once the gene is fixed in one community it will be rare chance for it to penetrate into 
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the other community. Since unknown times cast and religion are the tight compartments that prevent inter cast 
marriages or inter religious marriages. Marriages within the same caste and same religion is the unwritten norm 
of the Indian society and acting against this norm is difficult and socially unacceptable (Kumdin et.al.,2011). In 
such conditions it is quite difficult for a gene penetrate widely among different group of the society. Rabia Razak 
from Quetta in Pakistan studied some morphogenetic traits in Baluchistan based on ethnicity, which has shown 
there is strong relation between ethnicity and morphogenetic trait (Rabia Razzaq et al., 2015), which clearly 
indicate that social factors are responsible for distribution of genetic characters. V.Deepak made an assessment 
of ethnicity in Indian population by using tooth crown metric dental traits. He found that difference in same 
traits is because of genetic factors as well as environmental factors and based on that he divided Indian 
population into four ethnic group (V.Deepak et al., 2015)   
          Morphological characters can be termed as phenotypic character expressed by the concerned gene or 
genes for example colour of skin, height of personality, hair colour, hair structure, eye colour, shape of nose, ear 
lobes,  widows peak, rolling tongue etc. Throughout the course of evolution that can also be termed as co 
evolution, gradual changes have been accumulated in the basic morphology of organs. For example in human 
beings eye colour is notable feature with having different colours like black, brown, blue, greenish etc. It means 
the expression of characters or genes are  interrupted by environmental factors. According to Lobo I, the 
external environment influence the internal development of organism like hormones, metabolism and thus on 
gene expression. Genes can be either put on off by the environment and thus environment control gene 
expression ( Lobo I., 2008).  If it is true and applied to Indian scenario where there is a great social and cultural 
diversity as well as physiographic and climatic diversity. Different terrains like Himalayan mountains, Deccan 
platue, westerghats, Ganga plain and physiography of north eastern states as well as  latitudinal extension of 
Indian territory created variety of climatic condition, including man made habitats or ecosystems like dams, 
reservoirs etc. Different habitats having several abiotic and biotic factors influence expression of genes which 
lead to variation in morphological characters. Therefore it may true that there is wide variation found in 
morphological traits of Indian population.  
  Government of India took initiative to study  genetic variability across the populations of country and 
identified about 5.6 lakh genetic markers across the genomes which were analyzed on 132 individuals from 25 
diverse groups, representing 13 states comprising all the major language families and social groups (traditionally 
upper and lower castes, as well as tribal groups) (Government of India website).      
   Majority of the Indian population diverged from two distinct ancestral population Aryans and 
Dravidians, later on these two groups gave rise to several other population and mixed during last two to four 
thousand years (Priya Moorjani., 2013). Some morphogentic traits were studied by G. Bulliyya  among the 
Vennekula Kshatriya of Andhra Pradesh,  which is a endogamous caste population living in Chittoor district. The 
study was concentrated on  morphogenetic traits like hand- clasping, arm-folding and handedness etc, in which 
it was found that  frequency of right arm-folding was greater only among females. Jaswant Singh studied some 
morphological traits among Assam Sikh population in which he found that dry and flaky cerumen was highly 
frequent in males and while in females cerumen was wet and waxy type. He also observed negative overbite 
tooth occlusion is more   in males than females. The frequency of free ear lobe is more than attached ear                   
lobe (Jaswant Singh., 2004). Therefore there are several morphogenetic traits to study, but I have selected  one 
of such a morphogenetic trait widows peak.  
 
LITERATURE REVIEW 
   Widows peak is V shaped extension of hair follicles on forehead.     This extension of hair follicle forms 
periorbital field dividing forehead into two symmetrical halves. The absence of such extension is called straight 
hairline.  There is varying degree of peak in forehead. According to Hall and Judith widows peak results from a 
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lower than usual point of intersection of bilateral periorbital fields of hair growth suppression on forehead. The 
suppression is because of more widely spaced periorbitals. It is associated with abnormally wide apart eyes 
called hypertelorism (Hall., 2007). According to Smith D.W (1973) widows peak occur due to ectopic 
displacement of eyes ( Smith D.W. at., al 1973) . According to National Institute of Health America, widows peak 
is because of  Donnai-Barrow syndrome caused by mutation in LRP2 gene.  Several studies were carried on 
widows in different countries.  A study on widows peak was carried out on Spanish Caucasian women which was 
found to be different than American women, the purpose of this study was to find out surgical solutions for hair 
transplantation in relation to alopecia which is caused by hormones (Ceballos C., 2013).  In a similar study of 
widows peak on Isoko tribals community of Nigeri it was found that in male the widows peak was found in less 
number as compared to female  (Ese Anibor et al., 2015). The hair morphology is associated with genetic 
constituents. From international HapMap project it was found that local genetic differentiation in 170 genes 
related to hair morphogenesis, and further studies concludes that  EDAR is a major genetic determinant of Asian 
hair thickness and the 1540C allele spread through Asian populations due to recent positive selection Fujimoto A 
et al., 2008) . In a study on Nigerian state university students  found that presence or absence of widows peak 
was found to be balances in same sex, but the total number of peoples with straight hairline was more than with 
widows peak (HK Odion-Obomhense et al., 2008). In a similar study on Nigerian population it was found that 
expression of hair line shape controlled by two contrasting allele curved and straight  hairlines which follow 
simple inheritance pattern (K.S.Orduet al., 2014). In a study of widows peak in Bini population of Nigeria, it is 
found that there is no significant gender wise difference (Anibor et al., 2014) . Jayashree Mujumdar studied 
morphogenetic traits in Bhils and Rajputs of Rajastan, which she found that  combination of Widow's peak and 
detached earlobe was absent among the tribal population (Bhils) where as it was found among the Rajput 
population, whic may be because of low frequency of some traits and finding of combination of traits is a rare 
phenomena. The presence of Widow's peak was a rare incident while some other traits were significantly high. 
The frequency of some combined traits was high in both the populations which may be because of close 
marriages. The finding concluded that both the population groups vary significantly from one another in regard 
to the distribution of the combination of morphological traits ( Mazumder Jayashree, et al., 2016). The hair line 
structure was studied by Gul Naz at Quetta region of Pakistan, where she found that straight line is more 
predominant than widows peak in general population as well as in both genders (Gul Naz et al., 2014) 
 
OBJECTIVES OF THE PROJECT 
    Characters are controlled by genes. Environmental factors interfere the expression of characters. 
Widows peak and straight line hair are the characters may be controlled by genes.  Dominance of allele can be 
deciphered with its high frequency in the population. With several inferences the following are the objective of 
the study of widows peak.  
1) To Find out which character predominated in the sample surveyed whether straight hair line of widows 

peak.  
2) To find out the gender bias in expression of this character 
3) To find out the percentage of individual with straight line hairs 
4) To find out the percentage of individual with widows peak 
5) To compare this research with other similar research work done through out the world.   
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MATERIAL AND METHODS 
   Widows peak is extension of hair follicle in forehead. It is associated with genetic trait. The data is 
collected from young age group. The purpose of selecting age group between 12 to 25 is that there is no or least 
age related retreat of hair follicles, which is termed as alopecia. Data collected form hormone related or age 
related alopecia may lead to wrong inference therefore data collection is deliberately avoided to collect from 
people with more than 25 age.  

 
                      Fig. 1.1 Widows peak                                                                      Fig. 1.2 Straight hair line 
 
  The sample were selected from students of B.Sc first, second year and third year students studying in 
Zoology department of Sangameshwar college, Girls Hostel students of Sangameshwar college, and Annasaheb 
Patil Prashala, at Bhushan Nagar school Solapur.  The purpose of collecting data from school and college 
students is that they belong to diverse background. Students are coming from different parts of the city, 
different near by villages and from different family background. The simple reason is, they do not belong to 
same family.  
  The presence or absence of widows peak is confirmed by keenly observing foreheads of students or 
sample population. A slight elevation even of 0.5 cm (5 mm) from straight hairline axis from forehead is 
considered as widows peak. The data is collected from individual male and female and  entered properly in 
concerned table for tabulation.  While collecting data utmost care has been taken by considering hormone 
related retreat of hairline and mentioned about it in front of each individual in tables. The individual data 
collected is mentioned in tables. The data is collected from five sources 1) Students of B.Sc first year 2) B.Sc 
second year 3) B.Sc third year 4) Ladies hostel students of Sangameshwar college with age group of 17 to 21 
studying in various courses at Sangameshwar college. While collecting data from ladies hostel the girls who are 
studying in Zoology department at B.Sc I, II and III are avoided to overlapping of data collection. 5) Primary 
School Annasaheb Patil Prashala, at Bhushan Nagar, Solapur. All of the students belong to different family 
background, nearby villages. The collected data is used for further analysis in result and discussion.  Statistical 
analysis is applied with help of excel program and chi square test is applied to compare mean in both gender. 
And comparison is discussed in conclusion part of this project.  
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RESULT AND DISCUSSION 
Totally 290 samples were surveyed. The summery table for 296 sample is as follows 
 

Table No.1 Summery table with number of peoples with and without widows peak, with  
or without straight hair line 

Sample source Male Female Total 
Male 

Total 
Female 

Total 

Male with 
straight 
hairline 

Male with 
widows 

peak 

Female with 
straight 
hairline 

Female with 
widows peak 

B.Sc I  19 9 39 21 28 60 88 

B.Sc II 1 4 13 16 5 29 34 

B.SC III 5 2 4 7 7 11 18 

Ladies Hostel 0 0 35 43 0 78 78 

Annasaheb 
Patil Prashala 

10 15 26 27 25 53 78 

Total 35 30 117 114 65 231 296 

 
 The above table mentions about total 296 observation out of that Male are 65 and female samples are 
231. From the male itself out of 65 students 35 are having straight hair line that is widows peak is absent while 
remaining 30 are having widows peak. From the  total 231 female students 117 girls have straight hair line that 
is without widows peak while remaining 114 girls are having widows peak.   
  The samples surveyed from the First year B.Sc class 28 sample students were collected out of that 19 
boys were having straight line hairs which was dominating in number than 9  boys with widows peak. In the 
same class randomly 60 girls were selected for identification of widows peak, here also straight hair line 
dominated with 39 girls in comparison 21 girls with widows peak of the same class.  
In the sample survey from  B.SC II year students only 5 boys were studied in which almost all of them showed 
widows peak except one. Among girls of the same class, twenty nine female students are studied in which 
widows peak predominated over straight line. There were 16 female students with widows peak over 13 straight 
hairlines. The samples were also collected from 18 B.Sc III year students, out of 7 boys all of them were having 
straight  hair line except two., and among 11 female students widows peak dominated over straight line. There 
were 7 girls with widows peak over 4 girls with straight hair line.  
   The samples were also collected form girls of Sagameshwar college ladies hostel students.  The samples 
at this place belong to diverse age group studying in different courses at different levels. While collecting 
samples from ladies hostel the data collection from girls studying at various levels of B.Sc with Zoology subject 
are avoided so as to prevent overlapping of data. There is no question of male samples from ladies hostel. 
Among 78 female sample surveyed from hostel widows peak predominated expressed in 43 girls while 35 girls 
were having straight hairline.  
      We visited  Annasaheb Patil Prashala, a primary school at Bhushan Nagar Solapur. With the oral 
permission of school headmaster and with help of teacher male and female students from  6th and 7th standard 
class were surveyed. Out of total 78 students 25 were male and 53 were female. In male students widows peak 
predominated with 15 samples and straight hairline found in 10 boys. Among the 53 girls students expression of 
widows peak was almost 50%, that is widows peak was found in 27 girls and remaining 26 girls had straight 
hairline.  
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Table No. 2.11 Summery table in percentage of peoples with and without widows peak,  

with or without straight hair line 

Percentage Male with 
widows peak 

Total 
Male 

Percentage of 
Male with 

Widows Peak 

Female with 
widows peak 

Total 
Female 

Percentage of 
Female with 

Widows Peak 

B.Sc I  9 28 32.14 21 60 35.00 

B.Sc II 4 5 80.00 16 29 55.17 

B.SC III 2 7 28.57 7 11 63.64 

Ladies Hostel 0 0 0.00 43 78 55.13 

Annasaheb Patil 
Prashala 

15 25 60.00 27 53 50.94 

Total 30 65 46.15 114 231 49.35 

 
   In terms of percentage among male 46.15 % of boys from sample surveyed were having widows peak 
and 49.35% of girls were having widows peak. Among B.SC I and B.SC III year students the percentage with 
widows peak was less than 50% (B.Sc I – 32% and B.Sc III- 28%). But in remaining cases the percentage with 
widows peak in male is more than 50%,  that is in samples from B.Sc II (80%) and school children at Annasaheb 
Patil Prashala ( 60%).  Among female individuals percentage of widows peak was found to be more than 50% in 
the samples of  B.Sc II (35%), B.Sc III(63.64%), ladies hostel (55%) and at Annasaheb Prashala (50.94%).  Only in 
the case of B.Sc I sample the percentage of widows peak was extremely less (35%) which drags entire mean of 
percentage to below 50% for overall females (49.35%)  
  When total samples were considered out of all 65 males 30 are having widows peak, in terms of 
percentage hardly 46.15 percentage of male from sample are having widows peak. Similarly out of total 231 
female samples 114 were having widows peak, that is 49.35 % of girls were with widows peak. When data from 
both male and female are combined for widows peak, 144 persons (30(male)+114(female)) are having widows 
peak from 296 total samples surveyed, that means widows peak is found only in 48.56% of sample surveyed.  
 

Table. 2.12 Table for comparison through chi square test. 

Values Male Female Total 

Widows peak 30  (31.62)  [0.08] 114  (112.38)  [0.02] 144 

Straight hair line 35  (33.38)  [0.08] 117  (118.62)  [0.02] 152 

Marginal Column Totals 65 231 296 

 
The chi-square statistic of above mentioned values is 0.2075. The p-value is  0.648725. This result is not 

significant at p < .05. It means there is no significant difference in expression of characters in both genders.   
 
CONCLUSION 
   As per the observations made in results, when total samples were considered, out of all 65 males 30 are 
having widows peak, in terms of percentage hardly 46.15 percentage of male from sample are having widows 
peak. That means expression of widows peak character is not even 50% to call it as dominant character among 
male samples. The straight hairline predominated in male.  
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    Similarly in case of female, out of total 231 female samples surveyed, 114 were having widows peak, 
that is 49.35 % of girls were having widows peak. The mean percentage  is depleted by the influence of samples 
collected from B.Sc I class,  otherwise in all samples the percentage of widows peak is more than 50%. Among 
the females also widows peak character do not cross 50% of sample to call it as dominant character.  
  When total number of individuals excluding gender bias are considered it is found that only 144 persons 
are having widows peak from 296 total samples surveyed, that means widows peak is found only in 48.56% of 
sample surveyed. Based on these concluding figures it is quite difficult to say that widows peak is dominant 
character among the sample population. If the widows peak is controlled by one pair of allele and if it follows 
Mendalian pattern of inheritance then the frequency of dominant allele should be more than recessive allele.  
  This research concludes that either widows peak is because of migratory movement of cells during 
morphogenesis because of its location along the central axis of symmetry in all sample which agrees with work 
done by Hall et.al., on hypertelorism and Smith D.W. work on ectopic displacement of eye, or controlled by 
multiple genes (polygenic inheritance) or  it may be a recessive character or it may not follow pattern of 
Mendalian inheritance.   
  In consideration to gender bias when applied chi-square statistic for the samples surveyed the chi values 
is 0.2075. The p-value is  0.648725. This result is not significant at p < .05, that means there is no significant 
difference between male and female for the expression of this character.Similar study made by Nigeran student 
lead the same conclusion that there is no significant difference between male and female in concern to 
expression of character (HK Odion-Obomhense et al., 2008), the similar conclusion with study of Bini population 
(Anibor et al., 2014).  This research completely agree with work done by Gul Naz, which says that straight 
hairline predominate in general population than widows peak (Gul Naz et al., 2014).   
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