   Original Research Paper

Study of medico-legal profile of cases referred for age determination to a government tertiary care hospital in Mumbai, Maharashtra: A three year retrospective study.

1Bhore DV, 2Chavan GS, 3Nanandkar SD

Corresponding author:
1Assistant Professor, Forensic Medicine and Toxicology, Grant Govt. Medical College & Sir j j hospital, byculla, Mumbai-400008. 
E-mail: dattabhore130@gmail.com 

Mob: 8652003850
2Associate Professor, Dept. of Forensic Medicine, Grant Govt. Medical College, Mumbai. 
3Prof.  & Head, Dept. of Forensic Medicine, Grant Govt. Medical College, Mumbai.

 Abstract:

            Estimation of age of living individual is of great importance and is necessary for the purpose of administration of justice. Age estimation is important in both civil and criminal cases. Determination of age is playing a key role in cases where exact age is not known or proof of birth is not available, because many births take place at home or in rural area where lack of maternity hospital is the issue and documentation of such births are not up to date. In medico-legal cases, the age of an individual is determined by forensic practitioner on requisition from police officer or magistrate or session’s judge or juvenile justice board. Age of individual is determined by radiological assessment, dental and physical examination. Total 305 cases of age determination were studied. Out of which 211(69.18%) were females and 94(30.82%) were males. Female victim cases were 210(68.85%) and male accused cases were 81(26.65%). Most cases i.e. 162(53.12%) belongs to age group between 15 years to 18 years. 281(92.13%) cases belongs to urban area and 248(81.31%) cases were unmarried. Cases of victims registered under 376 IPC were 80, 363, 366 IPC were 87, 294 IPC were 7, POCSO act were 90, 377 IPC were 8, 354 IPC were 16 and under PITA act were 58. Cases of accused registered under 376 IPC were 30, POCSO act were 43, 377 IPC were 12, 354 IPC were 9, 363,366 IPC were 21, 302 IPC were 8 and under 379 IPC were 6. Most of the female victims belong to age group 15 to 18 years. Epiphyseal fusion around elbow joint, wrist joint & pelvis found to be earlier in females than males.
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Introduction: 
       Age is an imperative component for medico-legal cases. So that determination of age is mandatory in criminal cases for the administration of justice. Age determination is done in civil as well as in criminal cases. In civil cases like marriage, employment, competency for giving evidence, identification, impotency, retirement and insurance benefits, for playing sports. In criminal cases, as per amendments made in juvenile justice act, the term juvenile is replaced with term child in conflict with law if age of an offender is between 16 to 18 years. If such child commits any heinous crime like rape, murder etc. then such criminal offenders shall be tried as adults. The opinion as to the age is given after combination of physical, dental and radiological examination. Age of individual varies with racial, geographic, climate and various other factors.1, 2, 3. The main objective of study is to analyse the age of offenders and victims in relation to different crime committed especially cases registered under POCSO act. In addition to this study also aims at understanding the demographic profile of the accused and victims in analysing the relevant socio-culture and epidemiological factors associated with crime committed. The present study was undertaken retrospectively to study the profile of medico-legal cases of age estimation in victims and accused in various crime committed such as sexual assault, kidnapping, trafficking, POCSO act etc. coming to the forensic medicine and toxicology department for age determination. 
Aims and Objectives:

· To study the incidence of age estimation cases with respect to sex, determined age, locality, religion, occupation, marital status, socio-economic status.
· To analyse the age cases booked under various IPC sections with regards to sexual assault, abduction, trafficking, POCSO act, juvenile justice act, murder, robbery, PITA act, child labour etc.
· To determine the approximate age of an individual by means of physical, dental and radiological examination.
· To assess the date of birth, stated age and determined age in study group for accuracy.
Material and Method:
            In this study total 305 cases (female = 211; male = 94) of victims and accused of sexual assault, abduction, kidnapping, trafficking, child labour, pocso act, murder, robbery etc. were studied for age determination retrospectively for period of three year from 2014 to 2017 in Dept. of Forensic Medicine and Toxicology, Grant Govt. Medical College, Mumbai. Details regarding demographic profile, various IPC sections and acts under which cases had been registered and approximate age of individual concluded with the help of various examinations. Only medico-legal age cases brought to FMT Dept. examined during tenure of study. For age determination, to see the epiphyseal union at wrist, elbow and pelvis joint the radiological assessment was studied along with dental status and physical examination of an individual. Age of individual had also been confirmed with their birth date where proof for birth date was available.
Staging of the Degree of Fusion:
Non fusion: complete gap or space between the epiphyses and shaft of the bone. Incomplete fusion: Incomplete closure of gap or space. Recent fusion: Closure of the gap or space but a thin line visible at the epiphyseo-diaphyseal junction. Fusion: Epiphyseal space is bony in architecture and indistinguishable from either epiphyses or diaphyses.

Observation and Results:
        In the present study we observed that most of age cases brought to hospital for age determination were female’s i.e.211 (69.18%) as compared to the males i.e.94 (30.82%). In female cases almost all were victims i.e.210 (99.52%); and in male cases of accused being 81 (86.17%); and cases of victim being 13 (13.83%). In entire three year retrospective study total cases of victims were 223 (73.11%) and total cases of accused were 82 (26.89%). The cases of victims outnumbered the cases of accused in present study. The cases belongs to urban area were 281 (92.13%); and cases belongs to rural area were 24 (7.87%). 248 (81.31%) cases were unmarried and 57 (18.69%) cases were married. Out of 305 cases studied; 188 (60.98%) cases belongs to Hindu community; 118 (38.69%) cases belongs to Muslim community; one case belong to Christian community. Occupations of victim and accused cases were student, housewives, worker, profession, waitress, bar dancer, brothel house worker, driver, labourer, self-employed etc. 
                 In this study it was observed that total number of female victim cases belongs to 15 to 18 years of age group were 125 (59.52%); and 23 (10.95%) female victim cases belongs to 4 to 15 years of age group; and 63 (30%) female victim cases belongs to age group above 18 years. Out of 94 cases of male, male victim cases belong to 4 to 14 years of age group were 13 (13.82%). Out of 81 cases of male accused, the male accuse cases belong to 15 to 18 years of age group were 37 (45.67%) and above 18 years of age group were 43 (53.08%). 
                 In present study the cases of female victim registered under section 376 IPC were 80 (38.09%); and male accused cases were 30 (37.03%). The cases of female victim registered under section 377 IPC were 8 (3.80%); and male accused cases were 12 (14.81%). The cases of female victim registered under section 354 IPC were 16 (7.61%); and male accused cases were 9 (11.11%). The cases of female victim under section 363 IPC & 366 IPC were 87 (41.42%); and male accused cases were 21 (25.92%). Female victim cases registered under 370 IPC, 371 IPC & 372 IPC were 45 (21.42%); female victim cases registered under 294 IPC and 394 IPC were 7 (3.33%) & 2 (0.95%) respectively. The cases of male accused registered under section 379 IPC and 392 IPC were 6 (7.40%) & 5 (6.17%) respectively. The cases of male accused under section 302 IPC were 8 (9.87%). The cases of female victim registered under POCSO act were 90 (42.85%); and male accused cases were 43 (53.08%). The female victim cases registered under PITA act were 58 (27.61%). The male victim cases registered under child labour prevention and regulation act were 7 (7.44%) and male accused cases registered under NDPS act were 3 (3.70%). And some cases were detained under Juvenile Justice Act referred by child welfare committee for age determination.
           Out of 80 cases of female victim registered under 376 IPC of which 10 (12.5%) cases were found to be pregnant at the time of examination. During study it was noticed that age of menarche in females at 13 years of age were 57 (27.01%) cases, at 14 years of age 48 (22.74%) cases, at 12 years of age 45 (21.32%) cases, at 11 years of age 14 (6.63%) cases as per the history given by each female victim during physical examination. In 40 cases female victim did not remember the definite age of menarche.
               During study it was observed that on radiological assessment the epiphyseal union at wrist joint seen in 58.82% cases at the age group of 18 to 19 years and in 86.96% cases at the age group of 19 to 20 years. The epiphyseal union at elbow joint seen in 71.79% cases at the age group of 15 to 16 years and 96.05% cases at the age group of 16 to 17 years. The epiphyseal union of ischial tuberosity seen in 17.65% cases at the age group of 18 to 19 years and 26.09% cases at the age group of 19 to 20 years and 84.38% cases at the age group of 20 to 21 years. Fusion of tri-radiate cartilage seen in 90.91% cases at the age group 14 to 15 years and 97.44% cases at the age group 15 to 16 years. On dental examination it was noticed that earliest age of eruption of third molar was 17 to 18 years of age group in 38.30% cases, third molar erupted in 41.18% cases at 18 to 19 years, 52.17% cases at 19 to 20 years and 68.75% cases at the age group of 20 to 21 years.
            In this study out of 305 cases, in 116 cases patient had known the date of birth and out of that in 74 cases calculated age was approximately equal to the age as per date of birth, but in remaining 42 cases calculated age is either less or more than the age as per date of birth.
Discussion:
       Age determination is important evidence in medico-legal cases. As per the various act, law and criminal law amendments definite age of an accused and victims are necessary to give justice and judgements. As per the criminal law amendment 2013, consent age for victim of sexual assault has been increased to the 18 years. As per the amended juvenile justice act if age of accused is between 16 to 18 years and he committed heinous crime like rape, murder etc. then such child conflict with law can be treated as adult in trial court and accordingly punishment awarded. Many times accused with age less than 18 years deliberately contented to be age more than 18 years for the purpose to get some benefits of laws and avoid maximum punishments. So in such circumstances definite age determination is important.
            In present study it was observed that female age cases (69.18%) outnumbered the male age cases (30.82%). (Table-1)  Majority of the female victims were found to be in the age group 15 to 18 years, with 125 cases (59.52%), followed by 63 cases (30%) in the above 18 years age group and 23 cases (10.95%) in the 4 to 15 years of age group. (Table-2)In majority of cases it has been observed that love affairs led to abduction, sexual assault on the pretext of marriage, female indulged in bar dancing for their livelihood and trafficking of girls account for more number of female victim’s cases. In some cases it is observed that girls left their home and found working in the other places where they have been subjected to sexual harassment. During study period more cases of victims and accused found to be age group less than 18 years account for high number of unmarried cases. The present study has been conducted at urban area so that majority of cases belong to urban region.
       The cases of victims registered under 376 IPC, 363 IPC & 366 IPC were 167, and majority of victim’s age were below 18 years. Owing to that such cases were registered under POCSO act with its sections 4, 6, 8 & 12. These cases were 90 in numbers. It has been observed that POCSO act was invoked in such cases on account of victim’s age less than 18 years. In present study it has also been noticed that in majority of the cases of victims had love affair with accused and had history of consensual sex. Also most of the victims were left the home after disapproval for legal marriage from their parents and also on the false promises made by accused to them. Most of the victims were students or stayed at home. Five cases of incest and one case of mentally retarded victim of sexual assault has been observed during study. Two cases of gang rape have been notice during study.  In 16 cases of victims were found either stalked, accosted on road for sexual favour and sexual advances made by accused.  The cases of victims registered under PITA act were 58. (Table-3) Most of the victims detained from hotels where they were found doing dance, singing, obscene gesture and prostitution and accordingly cases were registered under different IPC sections and acts. These most of the victims were trafficked from other states or from other country for the purpose of sexual slavery.
       The cases of accused registered under heinous crime like sexual assault, murder etc. were referred for age by juvenile justice board, session’s judge or prison authority. Most of the accused were found to be child with conflict of law and so meticulous assessment as to age determination done in such cases. Three cases of accused were noted registered under NDPS act, in which they were found to be possessed with narcotics drugs and were drug peddlers. Seven male victims’ cases were registered under child labour prevention & regulation act and their age were found to be less than 14 years.
             During this study while determining the age of individual as per radiological assessment as to what time of age epiphyseal union occurs at different joints, it has been observed that epiphyseal fusion at all joints occur earlier in females than males. An earliest fusion seen in the females at age group 14 to 15 years in 45.45% cases, but no fusion seen in males by that time. Our findings are consistent with the works of Bhise SS.4  The epiphyseal fusion around elbow joint in the females were seen in 22 cases (75.86%) at the age group 15 to 16 years, while in the males 6 cases (60%) at the same age group. (Table-4)                                                                                                                              

                 The epiphyseal fusion around elbow joint in the females were seen in 64 cases (98.46%) at the age group 16 to 17 years, while in the males were seen in 11 cases (84.62%) at the same age group. (Table-4) This observation is similar to the other studies and observations described in various textbooks.
                The epiphyseal fusion around wrist joint in the females were seen in 12 cases (66.67%) at the age group 18 to 19 years, while in the males at same age group epiphyseal fusion seen in 8 cases (50%). By 19 to 20 years of the age group in females 100% fusion seen around wrist joint while in the males at same age group fusion were seen in 87.50% cases. (Table-5) These findings are similar to the observation done by Bhise SS5, Wankhade P6, Sharma Yogesh7, Lall & Nat8, Loomba9, Dutta Samanta10, Narendra Kumar V11, Nemade KS12, Ritika Gaddewar13, Banerjee KK14, Sangama WB15, and Patel DS.16 
                The ossification of ischial tuberosity was found to have occurred in 90.63% cases in the females at the age group 20 to 21 years and in males 89.47% cases at same age group. (Table-6)This present findings were close to other studies.17, 18, 19, and 20. At the age group 15 to 16 years, the fusion of tri-radiate cartilage seen in 100% cases in the males and 96.55% cases in the females in present study. (Table-7)
                Third molar has been erupted at the group 17 to 18 years in 38.30% cases both in male and female and this findings are consistent with observations described in Modi’s textbook.21  Mandibular third molar erupts earlier than maxillary third molar in present study which is similar observation found in other studies.
Conclusions: 
        From this present study following conclusions can be made:

1. Most of the female victims belong to age group 15 to 18 years.

2. In 50% cases the accused contending to be child conflict with law, on radiological assessment found to be more than 18 years so given history about birth date and supportive documents were found to be unreliable.
3. In majority of cases of sexual assault the history of consensual sex has been established out of love affair.
4. Epiphyseal fusion around elbow joint, wrist joint & pelvis found to be earlier in females than males.
5. Radiological analysis of lower end of radius and ulna, elbow joint, ischial tuberosity and tri-radiate cartilage can be used for estimation of age.
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Table-1: Distribution of cases according to sex and victim-accused status.

	Sex
	Victim
	Accused
	Total

	Female
	210(68.85%)
	1(0.33%)
	211(69.18%)

	Male
	13(4.26%)
	81(26.56%)
	94(30.82%)

	Total
	223(73.11%)
	82(26.89%)
	305(100%)


Table-2: Distribution of cases according to sex and age groups.

	Age groups
	Female
	Male
	Total 

	0-10yrs
	4(1.31%)
	1(0.33%)
	5(1.64%)

	10-12yrs
	2(0.66%)
	1(0.33%)
	3(0.98%)

	12-14yrs
	6(1.97%)
	12(3.93%)
	18(5.90%)

	14-15yrs
	11(3.61%)
	0(0.0%)
	11(3.61%)

	15-16yrs
	29(9.51%)
	10(3.28%)
	39(12.79%)

	16-17yrs
	64(20.98%)
	12(3.93%)
	76(24.92%)

	17-18yrs
	32(10.49%)
	15(4.92%)
	47(15.41%)

	18-19yrs
	19(6.23%)
	15(4.92%)
	34(11.15%)

	19-20yrs
	13(4.26%)
	10(3.28%)
	23(7.54%)

	20-21yrs
	16(5.25%)
	16(5.25%)
	32(10.49%)

	Above 21yrs
	15(4.92%)
	2(0.66%)
	17(5.57%)


Table-3: Distribution of victims and accused cases according to IPC sections and relevant acts.
	Sr.no
	Various IPC sections and Acts
	victims
	Accused
	Total

	1
	IPC sections involving human body- victim only (370(1),371,372,294,394IPC)
	54
	0
	54

	2
	IPC sections involving human body-  accused only (302,306,307,379,392IPC)
	0
	16
	16

	3
	IPC sections involving human body-  victim and accused both (376,377,354,363,366IPC)
	191
	72
	163

	4
	POCSO Act
	90
	43
	133

	5
	PITA Act
	58
	0
	58

	6
	NDPS Act
	0
	3
	3

	7
	Juvenile Justice Act
	5
	0
	5

	8
	Child labour Prevention & Regulation act 
	7
	0
	7

	9
	Others- Maharashtra police act, State excise act, Railway act etc.
	6
	1
	7


Table-4: Age and Sex wise case distribution of epiphyseal fusion around elbow joint.

	Age group
	Fusion
	Recent fusion
	Incomplete fusion
	Non fusion

	
	Male
	female
	male
	Female
	male
	female
	male
	female

	11-12yrs
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	1(100%)
	1(100%)

	12-13yrs
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	2(100%)
	6(100%)

	13-14yrs
	0(0.0%)
	1(25%)
	0(0.0%)
	1(25%)
	1(16.67%)
	0(0.0%)
	5(83.33%)
	2(50%)

	14-*15yrs
	0(0.0%)
	5(45.45%)
	0(0.0%)
	3(27.27%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	3(27.27%)

	15-16yrs
	6(60%)
	22(75.86%)
	1(10%)
	5(17.24%)
	2(20%)
	1(3.45%)
	1(10%)
	1(3.45%)

	16-17yrs
	11(84.62%)
	64(98.46%)
	1(7.69%)
	1(1.54%)
	0(0.0%)
	0(0.0%)
	1(7.69%)
	0(0.0%)

	17-18yrs
	14(100%)
	33(100%0
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)


Table-5: Age and Sex wise case distribution of epiphyseal fusion of lower end of radius and ulna.
	Age group
	Fusion
	Recent fusion
	Incomplete fusion
	Non fusion

	
	male
	female
	male
	Female
	Male
	female
	male
	female

	11-12yrs
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	1(100%)
	1(100%)

	12-13yrs
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	2(100%)
	6(100%)

	13-14yrs
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	1(25%)
	6(100%)
	3(75%)

	14-15yrs
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	11(100%)

	15-16yrs
	1(10%)
	0(0.0%)
	0(0.0%)
	2(6.90%)
	2(20%)
	1(3.45%)
	7(70%)
	26(89.66%)

	16-17yrs
	1(7.69%)
	2(3.08%)
	2(15.38%)
	16(24.62%)
	1(7.69%)
	16(24.62%)
	9(69.23%)
	31(47.69%)

	17-18yrs
	0(0.0%)
	9(27.27%)
	4(28.57%)
	15(45.45%)
	4(28.57%)
	3(9.09%)
	6(42.86%)
	6(18.18%)

	18-19yrs
	8(50%)
	12(66.67%)
	3(18.75%)
	5(27.78%)
	3(18.75%)
	0(0.0%)
	2(12.50%)
	1(5.56%)

	19-20yrs
	7(87.50%)
	11(100%)
	1(12.50%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)

	20-21yrs
	19(100%)
	32(100%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)


.
Table-6: Age and Sex wise case distribution of epiphyseal fusion in Ischial tuberosity.

	Age group
	Fusion
	Recent fusion
	Incomplete fusion
	Non fusion

	
	male
	female
	male
	Female
	male
	female
	male
	female

	16-17yrs
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	1(1.54%)
	13(100%)
	64(98.46%)

	17-18yrs
	0(0.0%)
	2(6.06%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	6(18.18%)
	14(100%)
	25(75.76%)

	18-19yrs
	3(18.75%)
	2(11.11%)
	3(18.75%)
	1(5.56%)
	4(25%)
	7(38.89%)
	6(37.50%)
	8(44.44%)

	19-20yrs
	1(12.50%)
	4(36.36%)
	4(50%)
	3(27.27%)
	2(25%)
	2(18.18%)
	1(12.50%)
	2(18.18%)

	20-21yrs
	17(89.47%)
	29(90.63%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	2(6.25%)
	2(10.53%)
	1(3.13%)


.

Table-7: Age and Sex wise case distribution of ossification of tri-radiate cartilage.

	Age group
	Fusion
	Recent fusion
	Incomplete fusion
	Non fusion

	
	male
	female
	male
	Female
	male
	female
	male
	female

	13-14yrs
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	4(100%)
	4(100%)

	14-15yrs
	0(0.0%)
	10(90.91%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	1(9.09%)
	0(0.0%)
	0(0.0%)

	15-16yrs
	10(100%)
	28(96.55%)
	0(0.0%)
	1(3.45%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)

	16-17yrs
	13(100%)
	65(100%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)
	0(0.0%)


