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Abstract  

Background: Identification plays a pivotal role in forensic crime investigation 

and to administer justice at times. Hip bone, most important long bone of our 

body, helps us to estimate the age of the individual & further leads to 

establishment of the identity. The present study was carried out to examine if 

Mckerm and Stewart method (1957) could be used to estimate the age with 

pubic symphysis of females of Pudukkottai District, South eastern part of India. 

The study material of the pubic bones was collected from 90 deceased females 

of known ages, who were brought for post mortem examination at Departmnet 

of Forensic Medicine and Toxicology, Government Medical College and 

hospital, Pudukkottai after obtained proper informed consent from legal heirs of 

the deceased. The study observed that the component based method of age 

estimation of Mckerm and Stewart cannot be applied in its native form to 

estimate the age of South Eastren Indian Population. The study revealed that the 

changes noted in analysis of age were more defined to young population and 

were gradually obscured as the age advances. It is also found that the changes 

categorizing the bone in a particular age group starts at a later stage in our study 

and when compared to the previous studies. Hence it is of inference that pubic 

symphysis examination helps us to estimate age in female individuals more 

precious with bigger sample and with more categorizing of the characteristics 

of the hip bone with future studies. 

 
 

 

INTRODUCTION 
 

Anthropological findings are often helpful in 

establishing a presumptive identification that may 

lead to a positive identification. Morphological 

changes in the innominate bones and their 

relationship in general to skeletal age have long been 

recognised.[1] Interestingly, the pubic symphysis, 

with relative lack of mobility and its slightly 

protracted period of development makes this region 

ideal for age identification. The right and left hip-

bones (ossa innominata) meet in the midline in front 

to form the pubic symphysis.[2] They do not actually 

articulate and separated throughout life by the 

symphyseal cartilage. The estimation of 

chronological age from the maturational status of 

unknown skeletal remains is important.[3] 

Todd (1921), Brooks (1955) and McKern and 

Stewart (1957) are all methods in existence are less 

reliable for females than males in age estimation.[4] 

For example: Todd (1921) method underestimates 

the age of nulliparous females and overestimates the 

age of parous group. The Mckern and Stewart method 

is recommended for males, as the samples used are 

from dead American males of mostly younger age 

during the korean war. Their method underestimates 

the age of older individuals and lack statistical 

rigor.[5] 

 

 
 

The parturition affects pubic symphysis more than 

auricular surface when determining age at death.[6] 

Gilbert and Mckern (1973) noted female of the same 
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age may appear to be ten years younger based on the 

ventral rampart and ten years olders based on the 

dorsal plateau, as females are subjected to trauma 

from child birth.[7] Lots of remarkable research has 

been carried out in other parts of the world to check 

the reliability of employing pubic symphysis in age 

determination. However, there are very few studies 

conducted in this region regarding the same. The 

proposed research aims to study the anatomical 

changes of the symphyseal surface of the pubic bone 

to know the different changes, in a known age group, 

in the female population belonging to Pudukkottai 

District of Tamil Nadu. The findings of this study 

would assist in consolidating existing age 

determination methods employed in the Pudukkottai 

district and aid in the medicolegal work carried out. 

So we are presenting a comparative study to assess 

the reliability of the Mckern and Stewart method to 

study the age related morphological changes in the 

pubic symphyseal region of female bones.[8,9] 

 

 
Figure 1: Components of Pubic bone changes 

 

 
Figure 2: Components of Pubic bone changes 

 

MATERIALS AND METHODS 
 

The present prospective cross sectional research was 

conducted on 90 cases received for medico-legal 

postmortem examination over a period of 18 months 

at Department Forensic Medicine and Toxicology, 

Government Medical College and Hospital, 

Pudukkottai of South Eastern District of Tamil Nadu. 

The pubic bones forming pubic symphysis are 

collected from deceased females of known age 

(between 15-45 years) and natives of Pudukkottai 

district, who were brought for autopsy examination. 

A written informed consent was obtained from the 

legal heirs of the body at the time of autopsy for the 

removal of the pubic symphysis. The bone specimen 

was obtained by extending the "T' shaped incision 

and cutting the superior and inferior pubic rami using 

electric saw after the soft tissue in the suprapubic 

region was cleared. The retrieved bone sample was 

properly tagged with age and date of collection and 

was buried in the ground at a depth of about 2 feet for 

a period of 6-8 weeks. The bones were dug out and 

cleaned. The symphyseal surface was studied for age 

related morphological changes with a hand lens as 

described by Mckern and Stewart method. 

Inclusion Criteria   

1. All medico legal cases of female gender of known 

age ranging from 15 to 45 years, who were 

brought for autopsy examination. 

Exclusion Criteria   

1. Unknown unclaimed bodies 

2. All medico legal Male cases 

3. Cases with fracture of lower limb, pelvic 

degenerative disease or fracture of pelvis, 

suspected bone pathology or congenital 

anomalies. 

4. Refusal by the legal heirs to give written consent 

for sample retrieval. 

After collecting the data, it was entered in WPS office 

sheets. Statistical analysis was done in SPSS 23. 

Continuous data were expressed in terms of 

Mean±Standard deviation and. Categorical variable 

were expressed in terms of numbers(percentages). P 

value of <0.05 is considered as significant 

The objectives of the study are as follows  

There are very few studies conducted in this region 

to check the reliability of employing pubic symphysis 

in age determination regarding the same. Our 

hypothesis is that the changes in pubic symphysis 

with respect to the female pelvis, the trauma of 

pregnancy, has repeatedly surfaced as a potential 

contributor to its apparently higher variability. Hence 

the proposed research aims to study the anatomical 

changes of the symphyseal surface of the pubic bone 

to know the different morphological changes. 

 

RESULTS 
 

The present study was conducted on 90 pubic bones 

of females between the age group of 15 to 45 years of 

females which were brought for autopsy over a 

period of 18 months. The symphyseal surface of both 

right and left pubic bones was analysed in each case 

using component based analysis devised by Mckern 

and stewart and age was deduced. 
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Table 1: Age range and mode for individual components in McKern and Stewart method 

Stage Age range(in years) Mode 

Component I   

0 17-18 17.0 

1 18-21 18.0 

2 18-21 19.0 

3 18-24 20.0 

4 19-29 23.0 

5 23+ 31.0 

Component II   

0 17-22 19.0 

1 19-23 20.0 

2 19-24 22.0 

3 21-28 23.0 

4 22-33 26.0 

5 24+ 32.0 

Component III   

0 17-24 19.0 

1 21-28 23.0 

2 24-32 27.0 

3 24-39 28.0 

4 29+ 35.0 

5 38+ ..... 

 

Table 2: Number of cases, age range, mean and standard deviation for the total scores obtained in the present study 

Total Score Number of cases Age range Mean Standard Deviation 

0 0 - - - 

1-2 0 - - - 

3 6 18-20 19 1.123 

4-5 6 21-22 21.67 1.233 

6-7 3 24 24 - 

8-9 6 23-25 24 2.414 

10 6 25-27 26 2.414 

11-13 36 25-34 29.89 4.518 

14 9 31-37 34.75 3.122 

15 18 38-49 43.37 3.654 

Total 90    

 

Table 3: The number of cases, age range, mean age and standard deviation for the total scores calculated in the present 

and McKern and Stewart study 

Total 

Score 

Present study 
McKern and Stewart 

Study 
 

Number 

Of cases 
Mean 

Standard 

Deviation 

Number of 

cases 
Mean 

Standard 

Deviation 

0 0 - - 7 17.3 0.49 

1-2 0 - - 76 19.0 0.79 

3 6 - 1.123 43 19.8 0.83 

4-5 6 21.67 1.233 51 20.8 1.13 

6-7 3 24 - 26 22.4 0.99 

8-9 6 24 2.414 36 24.1 1.93 

10 6 26 2.414 19 26.1 1.87 

11-13 36 29.89 4.518 56 29.2 3.33 

14 9 34.75 3.122 31 35.8 3.89 

15 18 43.37 3.654 4 41.0 6.22 

Total 90   349   

 

DISCUSSION 
 

The accurate estimation of age at death represents an 

important component in the field of Forensic 

Anthropology. Various parts of the human skeletal 

remains have been studied individually and in 

combination to percolate into a scientifically sound 

practice of age determination with a wider scope of 

application. This process is not only tedious but also 

daunting as there are a multitude of factors which 

result in the variations seen in the human remains. 

The present study attempts to analyze the age 

changes observed on the symphyseal surface of 

Female pubic bones which were collected during post 

mortem examination from the natives of Pudukkottai 

District of South Eastern part of India. This study was 

based on the findings of McKern and Stewart (1957) 

and the results obtained from the present study were 

compared to the reference study and other similar 

researches. The total number of cases for each of the 

total scores obtained is compared with that of the 

reference study and depicted in Table no.3. The age 

range chosen for the study was 18-45 years, none of 

the pubic bones in the present study belonged to the 

scores 0 and 1-2 in contrast to the reference study. It 

is observed that although the study sample was 
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selected to include individuals belonging to the age 

group of 18 to 45 years, the youngest individual in 

the study is 18 years old in contrast to the sample 

study where higher number of people are found in the 

less than 21 years age group. The changes in the 

symphyseal surface for the total scores on the 

extremes appear much earlier and later in the study 

conducted by Singh BK when compared to the 

current study. 

The changes in the symphyseal surface of pubic 

bones were well defined in the earlier scores which 

served us with a better clarity at interpretation of age 

in comparison with the age changes in the later stage, 

the accuracy of interpreting the age changes 

diminished with the onset of degenerative changes. 

 

CONCLUSION 
 

The age changes displayed in the pubic symphysis of 

the bones of the natives of Pudukkottai District were 

delayed in comparison to the samples in the reference 

study. Thus, the findings of the Mckem &Steward 

study cannot be used in its original form in this 

population. 

The observation made during the comparison of the 

findings of other Indian studies with the present 

research highlights the fact there are differences in 

the age groups of the bones showing the same total 

scores highlighting regional variation in the same 

country. 

The use of technology like CT has to be considered 

for better estimation of Changes in the Symphyseal 

Surface with age. The standard thus obtained age 

mechanized and objective in comparison with the 

bias that could arise due to observer variation in the 

traditional naked eye examination technique 

followed. 
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