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ABSTRACT 

The paternity of a child may be disputed either when the child is born in 

wedlock and the husband denies paternity or when the child is born out of 

wedlock and the man named as the father denies paternity. There is great 

variation across cultures in beliefs about paternity, but cross-culturally, 

paternity confidence is positively associated with men’s involvement with 

children and with investment or inheritance from paternal kin. 

The study aims to focus on the role of DNA as powerful technology in 

disputed paternity and to determine the different environmental factors that 

predisposes to deny children.                

DNA typing of 15 short tandem repeat (STR) loci included in the 

AmpFℓ STR Identifiler TM PCR amplification kit (Applied Biosystems), was 

carried out on paternity cases arriving to Egyptian Forensic Medicine 

Authority (EFMA) - Medical laboratory with the use of questionnaire, this 

study was done during the period of one year, 48 cases fulfilled the criteria of 

this study with total 153 individuals. 

Results showed that 23 of studied cases were inclusion cases (the 

alleged fathers “AF” are the true fathers) , 23 of studied cases were exclusion 

cases (the AF are not the true fathers) while the remaining two cases showed 

inclusion and exclusion within the same case.  
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The use of DNA in disputed paternity cases has a powerful role in 

determining inclusion/ exclusion. Also, results of this study showed the effect 

of disputed paternity cases on the children subjected to such situation.      

Keywords: Amplification, DNA typing, disputed paternity, inclusion/ exclusion, 

short  tandem repeat (STR) . 

 

INTRODUCTION 

Forensic science is a broad term that encompasses a growing group of 

subspecialties in science and medicine, all of which convey fundamental 

methods. Medicine and law are related from the earliest times by the bonds of 

religion, superstition, and magic (Kharoshah et al., 2011). DNA typing has 

become the mainstay for forensic science as genetic polymorphisms are the 

most valuable tools for human identification and for determining genetic 

relationships. Therefore, DNA analytical technologies have irreplaceable 

position in the field of forensic science that resides within the core of justice 

system (Weir, 2003). The father of an illegitimate child is a man who 

acknowledges it or whose paternity has been established through judicial 

proceedings. A man who has adopted a child may also be its legal father. 

Legal paternity does not always equate to biological paternity, which is based 

on a true blood relationship. A biological father, as a result of procreation, 

transmits his genes to his child, which can be confirmed through DNA testing 

(Karpiewska et al., 2017). The number of ordered paternity investigations has 

increased considerably. Probably due to financial reasons in more and more 

cases only the putative father and the child are investigated. Moreover, very 

often only one method, such as STR analysis, is employed. This raises the 

question whether such a reduced analysis leads to reliable and clear results 
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when investigating cases with related putative fathers (von Wurmb-Schwark 

et al., 2004).  

Major important field of application of DNA typing is paternity testing 

and testing for relatedness on the maternal or the paternal lineage, DNA 

typing methods have increased the ability to solve problems of family 

relationships and forensic cases that might have otherwise been left unsolved 

(El-Alfy and Abd El-Hafez., 2012). When that does not occur and the birth 

certificate does not indicate the identity of the child’s father, efforts may be 

made to establish fatherhood via court proceedings (Machado and Silva, 

2012). There is great variation across cultures in beliefs about paternity, but 

cross-culturally, paternity confidence is positively associated with men’s 

involvement with children and with investment or inheritance from paternal 

kin (Department of Anthropology, 2006).  Results for a DNA paternity case 

are available in an average of 3-4 days from receipt by the most paternity 

testing laboratory. Cheek swab saliva testing can be done immediately after 

birth, and typically the child and alleged father are tested. Results exclude or 

confirm the biological father with an accuracy rate exceeding 99.99 (Hongbao 

et al., 2006). There is a growing awareness that a number of social and ethical 

issues arise from familial searching, so there is some hesitation about its use. 

Yet, within the sociology of the family there has been much debate over the 

role and significance of biology and genetics when considering what 

constitutes relatedness (Haimes, 2006). The tension between biological and 

social parenthood can be observed from two standpoints. First, the bond 

existing between the child and the persons who provide constant care to that 

child and with whom the child is emotionally attached is to be considered as 



Gabr, Heba et al 

 

Vol. 47, No. 3, Sept. 2019 

 

4 

relevant as the link with the biological parents. Second, whether or not 

biological parentage, if established, should carry with it a right to also enjoy a 

social relationship with the child (Steiner, 2006). 

The aim of this is to focus on the role of DNA as powerful technology 

in disputed paternity and to determine the different environmental factors that 

predispose to deny children.  

 

SUBJECTS AND METHODS 

This study involved cases arriving to EFMA in the period between 1st 

September 2016 to 31st August 2017. All cases referred from court. 

Inclusion criteria of this study are: 

1- Cases from different governorates of Egypt. 

2- At least Trio cases (father, mother and at least one child) 

3- Disputed children from different gender. 

While exclusion criteria are: 

1- Cases with one missing parent. 

2- Cases attending to fulfill governmental paper documents.   

The total number of cases that arrived to EFMA in the mentioned period 

was 112 cases (families), 48 cases (families) {with total 153 individuals (48 

Alleged father, 48 mother and 57 child)} fulfilled the criteria and were 

included in the study, 64 were excluded from the study due to different 

causes: 23 the Alleged father attended, 14 the mother attended, 22 none of 

them attended, 5 cases (Child and mother only). 
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Modified questionnaire was performed: Disputed paternity cases were 

subjected to questionnaire modified from CLIENT QUESTIONNAIRE - 

PATERNITY GOLD LAW, A Professional Corporation -Camarillo, 

California (DCS, 2004), and CLIENT QUESTIONNAIRE – PATERNITY 

(Gold Law, 2013). 

The questionnaire included different items some of which age/ 

education/ job of Alleged father / mother, the age / number of involved 

children, also issuing of birth certificate and receiving obligatory vaccines.  

Sample preparation: Whole blood samples had been drawn into EDTA 

Vacutainer tubes from 153 individuals in the above mentioned for extraction, 

amplification and genotyping of 15 STR loci.       

Extraction: Genomic DNA was extracted from withdrawn blood using 

QIAamp DNA minikit . The purified DNA was then used immediately or 

stored at -20˚c till amplification of DNA is performed. 

Amplification: Extracted DNA was amplified according to manufacture 

instructions using AmpFℓ STR® Identifiler™ PCR amplification kit. 

Amplify the samples using GeneAmp® PCR System 9700. 

Typing: The PCR product will be detected using the Genetic Analyzer for 

15core STR loci as well as the amelogenin (sex determining) locus. Capillary 

Electropheresis and analysis of genetic fingerprint from Amplified samples 

(PCR) on 3130 Avant and 3500 instruments. According to AmpFℓ 

STR®Identifiler manual. Results of all individuals in same disputed paternity 

case carried out by comparison to the reference allelic ladder included in the 

kit to determine the inclusion or exclusion of the Alleged Father.  
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STR typing was used to study the 15 STR loci (D8S1179, D21S11, 

D7S820, CSF1PO, D3S1358, TH01, D13S317, D16S539, D2S1338, 

D19S433, vWA, TPOX, D18S51, D5S818 and FGA) in addition to a gender 

identification marker, amelogenin, by capillary electrophoresis Genetic 

Analyzer. For each locus, one fluorescently labelled primer pair was used 

[either 6-FAM (blue), VIC (green), NED (yellow) or PET (red)] (El-Alfy and 

Abd El-Hafez, 2012). 

Paternity and statistical analysis: 

Paternity analysis: refers to examine the genetic profiles of (alleged father, 

mother, child) and determine whether the alleged father is included or 

excluded as the biological father with assumption that the mother is the true 

biological mother, as well as ignoring DNA mutations. 

Deterministic analysis: In deterministic paternity analysis, the trio data at 

each system is compared against a fixed rule, or set of rules. The comparison 

results in either a match or a mismatch between the child and the AF 

(Taymor, 2011). 

In STR loci, the profile of each member of the trio at each locus 

includes two alleles. At each locus, the alleles of the mother and child are 

examined to determine which one of the child’s alleles is the maternal allele. 

The other allele in the child’s profile is the obligate paternal allele. A “match” 

occurs if the AF’s profile contains the obligate allele. Otherwise, a 

“mismatch” occurs at this locus (Polesky, 2006). 
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Statistical analysis: In this study, we will try to correlate the social level, 

educational level of alleged father and mother, gender of disputed child/ 

children. Comparisons were considered statistically significant of P ≤ 0.05. 

 

RESULTS 

This study included 48 disputed paternity cases arriving to the DNA lab 

at EFMA including 48 Alleged Fathers, 48 Mothers, 57 children giving total 

of 153 individuals.  

23 of the cases showed exclusion of the child/children, 23 of cases 

showed inclusion of child/children while the remaining 2 cases showed 

inclusion and  exclusion one case with 3 children (2 included and 1 excluded) 

and another case with 4 children ( 3 included and  1 excluded). 

Table (1): The DNA Results of Disputed paternity cases 

DNA Result N % 

Exclusion 23 47.9% 

Inclusion 23 47.9% 

Exclusion & Inclusion 2 4.2% 

Total 48 100% 
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Table (2): Mean Age difference of Alleged Father/mother in disputed 

paternity cases 

P
a
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n
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 AGE  

N(48) Mean S.D. Min Max 

In
d
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en
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en
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t-
 t
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t 

P
- 

v
a
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e 

F
at

h
er

 Exclusion 23 41.26 8.843 30 62 

2.767 .074 
Inclusion 23 37.17 10.769 18 60 

Exclusion & 

Inclusion 
2 52.50 6.364 48 57 

M
o
th

er
 Exclusion 23 30.26 6.566 17 40 

1.562 .221 
Inclusion 23 29.78 8.437 16 50 

Exclusion & 

Inclusion 
2 39.50 2.121 38 41 
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Table (3): Association between level of Education of Alleged Father versus 

mother and test results 

Level of 

Education 

Test Result 

F
is

h
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te
st

 

P
 v

a
lu

e 

exclusion inclusion 

exclusion 

& 

inclusion 

N 23 % N23 % N2 % 

F
at

h
er

 

illiterate 0 0.0 1 100 0 0.0 

5.6 .57 
Read & 

write 
11 57.9 8 42.1 0 0.0 

high school 8 50.0 7 43.8 1 6.2 

university 4 33.3 7 58.3 1 8.3 

M
o
th

er
 

illiterate 3 42.9 4 57.1 0 0.0 

5.1 .52 
read & 

write 
13 59.1 8 36.4 1 4.5 

high school 5 38.5 8 61.5 0 0.0 

university 2 33.3 3 50.0 1 16.7 

58% of university graduates in AFs showed inclusion of the children 

which was the highest % among AFs, 61.5% of high school mothers showed 

inclusion of the children which was the highest.  

Education level showed no significant difference between the two 

groups (exclusion/ inclusion). 
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Table (4): Association between children with/without Birth certificates/ 

receiving obligatory vaccination schedule and disputed paternity 

cases 
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Disputed Paternity Results 
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Exclusion Inclusion 
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N % N % N % 

B
ir

th
 c

er
ti

fi
ca

te
 

yes 15 55.6 10 37.0 2 7.4 27 

3.4 .18 

no 8 38.1 13 61.9 0 0.0 21 

v
ac

ci
n
e

 

yes 17 50.0 15 44.1 2 5.9 34 
.93 .87 

no 6 42.9 8 57.1 0 0.0 14 

Table (5): Association between Residence and disputed paternity cases 

R
es

id
en

ce
 

Disputed Paternity Results  

Exclusion Inclusion 
Exclusion 

& Inclusion 

T
o
ta

l 

P
 v

a
lu

e 
N % N % N % 

Urban 11 44.0 12 48.0 2 8.0 25 

.561 

Rural 12 52.2 11 47.8 0 0.0 23 
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25 of the cases were from urban areas, 23 from rural areas. From urban 

areas 44% were exclusion, 48% were inclusion, 8% showed inclusion & 

exclusion within the same family. While from rural areas 52.2% were 

exclusion, 47.8% were inclusion.  

 

DISCUSSION 

Different societies living in different conditions created different 

kinship and family structures with different rules for determining children’s 

parentage. At the same time, biological paternity is significant not only in 

defining the rights and obligations of the biological father in respect to the 

child, but also in ensuring the child’s right to know his or her parents, the 

right to preserve his or her identity, and the right of the child and the 

biological parents to respect for their private and family life. (Baumilė et al., 

2016).  

Exclusion in disputed paternity cases means that the child/or children 

are not the children of the AF while inclusion means that the child/children 

are the children of the AF. 

The excluded cases showed variable number of loci excluding from as 

minimum as 2 loci in one case (the AF suspecting a son from x-wife as a 

possible biological father of the child), maximum number of excluding loci 

was 12 loci in 3 cases. 

The rate of mismatch for all STR loci deduced from excluded paternity 

cases involved in this study showed variability as follows D8S1179  13  (6%), 

D21S11  18 (8%), D7S820  16 (7%), CSF1PO  11 (5%), D3S1358 13 (6%), 

TH01 12 (6%), D13S317  9 (4%), D16S539 16 (7%), D2S1338 19 (9%), 
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D19S433  15 (7%), vWA 13 (6%), TPOX 12 (5%), D18S51  22 (10%), 

D5S818  12 (5%), FGA 20 (9%). 

In a study by Taymour (2011), she analyzed 121 trio Egyptian paternity 

cases, 61 showed inclusion (50.4%) while 60 cases showed exclusion 

(49.6%).  

The births of almost half the world’s children are not registered, leaving 

them outside support and protection systems and uncounted in policy 

decisions. UNICEF supports the right of every child to be registered at birth, 

without discrimination.  

When a person does not have an officially established existence, there 

can be no birth certificate, no proof of age, no proof of biological parentage, 

no identification and no passport. Children with no birth certificate don’t exist 

before the law, and are in danger of remaining on the margins of society, or 

being shut out altogether. They are more likely to face major challenges in 

accessing healthcare, education and social assistance.  

Registration of children under 5 is almost universal in industrialized 

countries, but only half of children under 5 have their births registered in the 

developing world. Nearly two out of three children under 5 in sub-Saharan 

Africa and South Asia were not registered in 2007, with eight countries in 

these regions registering fewer than 10 per cent of their children. In 

comparison, in Latin America, 11 per cent of children under 5 were not 

registered, according to 2000–2008 data (UNICEF, 2013).  
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In our study, 61.9 % (13 of cases) the children included did not have 

birth certificates, 8 of the included cases & 6 of the excluded cases did not 

receive the obligatory vaccines compromising 30.4 % of the total not 

receiving obligatory vaccine which is a crime for the children & community. 

In a study in American University in Cairo (AUC), the age range of the 

male interviewees was 20-60, with the majority being in their thirties. Their 

level of education ranged from illiterate to a college graduate, but the 

majority held a secondary-level vocational degree. The jobs that they held 

included: carpenter, plumber, accountant, government employee, waiter, 

baker, factory worker, computer instructor, and teacher. The majority of the 

litigants’ wives also held secondary-level vocational degree. Some of the jobs 

that the wives held included: outreach health care provider, cashier in a 

cafeteria, and a nurse. The marriages of all the interviewees were arranged by 

family members, neighbors, or friends. But it can be counter-argued that if his 

suggestion is implemented, litigation process in maintenance, child custody, 

and dispute of paternity cases will be prolonged, which will negatively impact 

women (Al-Sharmani, 2007).  

 

CONCLUSION 

The use of the autosomal fifteen loci (plus ameloginin loci) studied gave 

a very high value of disputed paternity cases studied with highest frequency 

in excluding with locus D18S51 10%, and least in focus D13 S317 4%. 

The social status of the cases included in this study did not show 

significance in any of the included parameters as educational level or 

residence.   
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61.9 % (13 of cases) the children included did not have birth 

certificates, 30.4 % of the total not receiving obligatory vaccine thus it is 

recommended to encourage the intervention of responsible authorities as well 

as the unions of Human Rights for the sake of better health of the future 

generations.  
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 حالات إثبات النسب  البيئية المؤثرة فى    العوامل
 طريقة الحامض النووىباستخدام  

                        [1] 

 (3)براهيم عوض اللهٳهالة  -(٢)شيرين صلاح غالب -(١)جبالى محمد محمد جبر ةهب
 (4)سامية إسماعيل حسن الدماطى

السموم الطب الشرعى و  (٢ وزارة العدل ،وحدة الحامض النووى ،مصلحة الطب الشرعي (١
 ،البحوث البيئيةمعهد الدراسات و ، البيئية العلوم الطبية قسم (3 جامعة القاهرة ،كلية الطب ،الإكلينيكية

 جامعة عين شمس ،كلية الطب ،طب الصناعات( طب المجتمع والبيئة و 4 جامعة عين شمس
 

 المستخلص
بإستخدام تحليل الحامض  99.99 يتم الكشف عن هوية الاب الحقيقية بنسبة  تصل إلى % مقدمة:
، من تعليم، مستوى إجتماعى للبحث رق البحث للظروف الإجتماعية للأسر التى خضعتيتط النووى.

إستخراج شهادات ميلاد للأطفال محل البحث من عدمه وكذا الخضوع  ما ينتج عن ذلك منو 
 للتطعيمات الإجبارية وذلك من خلال إستبيان خضع له الأطراف.

دراسة أهمية الحامض النووى كوسيلة حديثة فى قضايا النسب  يهدف البحث إلى :الهدف من البحث
   قضايا إثبات النسب. حديد العوامل البيئية المؤثرة فىوت

أسرة من المترددين علي وحدة الحامض النووى  48تم إجراء البحث علي  الحالات وطرق البحث:
 ٢0١7أغسطس  3١إلى  ٢0١6سبتمبر  ١ما بين  ةة الطب الشرعى خلال عام فى الفتر بمصلح

 ذلك من خلال إجراء إختبار الحامض النووى.و 
أسرة بينما  ٢3 عدم ثبوت البنوة فى عددأسرة و  ٢3نتج عن الأبحاث ثبوت البنوة فى عدد  نتائج:ال

 عدم بنوة فى أسرتين.و  ةثبت حالات بنو 
ما يترتب علي ذلك من إصدار النووى فى إثبات ونفى البنوة و  تبين أهمية إختبار الحامض الخلاصة:

    ل موضوع النزاع.شهادات ميلاد وأخذ التطعيمات الإجبارية للأطفا
   نفى البنوة، إختبار الحامض النووى، الطب الشرعى. / إثبات :دالةلمات الالك


