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Forensic DNA testing has become a significant
resource for criminal investigation and prosecution
activities in criminal justice systems throughout the
world (Ge et al., 2014; Gill et al., 2019; Jakovski et
al., 2017; Hindmarsh and Prainsack, 2010). Forensic
DNA testing can be conducted in several ways: first,
by comparing the DNA profiles from criminal
suspects to DNA evidence, to assess the likelihood of
their involvement in a crime. The second kind of use
is related to searching for a link between the
biological materials collected from a crime scene to a
DNA profile stored in a criminal DNA database. The
third form of forensic DNA testing is related to
procedures to search for criminal suspects through
their connection with biological relatives. Finally, the
inference of human externally visible physical
features from a biological sample collected at the
crime scene (Wienroth et al., 2014; Toom, 2018).
Other areas of importance of DNA analysis include;

identification of individuals during natural disasters
and settling paternity and maternity disputes. Also of
clinical importance are; prediction of future diseases
through the diagnosis of inherited disorders and
human diseases, assessment of donor hematopoietic
engraftment after bone marrow transplantation,
chimerism analysis after solid organ transplantation,
confirming a diagnosis of hydratid form mole, and
resolving issues of specimen identity in cases of
specimen mislabeling or misidentification, evaluation
of tumor transmission after transplantation and thus
determine whether malignancy is of a donor or
recipient origin (Saad, 2005).

The techniques that are applied in identity testing are
DNA fingerprinting, DNA profiling, and DNA
typing. These terms are used interchangeably even if
there exist some technical differences between the
tests. Types of DNA typing include polymerase chain
reaction (PCR), short tandem repeat (STR) analysis,
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Y- chromosome analysis, refraction fragment length
polymorphism (RFLP), amplified fragment length
polymorphism (AFLP), and mitochondrial DNA
analysis (National Institute of Justice, 2012). Some
samples that can be used for DNA analysis are liquid
blood or dried blood stains, dried saliva or dry saliva
stains, liquid semen or dry semen stains, hair,
fingernail, skin tissue, and buccal swabs (National
Institute of Justice, 2012).

Public attitudes towards genetic testing for the risk of
diseases, including cancer, are generally positive
(Etchegary, 2014); Henneman et al., 2013; Haga et
al., 2013), but awareness, knowledge, and perception
of the diagnostic technologies remain a concern
especially in the area of DNA analysis in developing
countries.

To the best of our knowledge, no research has been
carried out on the awareness, knowledge, and
perception of DNA analysis in Nigeria. Therefore,
there is a paucity of information and literature in this
area, hence the justification of this work.

Methodology

Study Area

This study was conducted in Benin City, Benin City
is located in Edo State, Nigeria and it is located at
6.34 latitude and 5.63 longitudes. It is situated at an
elevation of 88 meters above sea level. Benin City
has a population of about 1,496,000 people, making it
the biggest city in Edo State (NPC and ICF, 2014). It
is located in the South-South region of Nigeria. It
shares boundaries with Ondo State (West), Delta
State (South), and Kogi State (North).

Study Population

A total of one hundred residents participated in this
study (males (n = 50) and females (n = 50)). They are
males and females of various Nigerian tribes of
different occupations and educational levels, aged
above 21lyears residing in Benin City. A structured
and segmented questionnaire was used to obtain
demographical information such as sex, age, marital
status, occupation, religion, and level of education
length of residency in Benin City. Informed consent
was obtained from each participant after proper
notification and information on the nature of the
research, risks involved benefits as well as its
confidentiality. The ethics and research committee of
the Ministry of Environment, Benin City approved
this work.

Data Collection

Research Instrument (Questionnaire): The study
utilized a pre-tested 30 items questionnaire to obtain
information about awareness, knowledge, and
perception of DNA analysis in Benin City.

Pretest: The questionnaire was pre-tested in a sample
(N = 20) of participants and the necessary
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adjustments were made to suit the study aims and
objectives.

Section A — Demographics: This portion of the
questionnaire obtained information on age, sex,
marital status, occupation, level of education, length
of residency in Benin City, and religion by the
participants. Section B — Awareness and knowledge
of DNA analysis: This part of the questionnaire was
to determine the level of awareness and knowledge of
DNA analysis. It was made up of 21 items with
specific questions about awareness and knowledge of
DNA testing technology, the meaning of DNA, the
importance of DNA technology, the source of DNA,
and knowledge of any facility in the locality that
carries out DNA analysis. Awareness was measured
in two ways either a dichotomous Yes/No question
Gammon et al. (2017), Heck et al. (2008), Honda
(2003), Huang et al. (2014), Kaplan et al. (2006),
Pagan et al. (2009), Peters et al. (2004),
Vadaparampil et al. (2006), Adams et al. (2015) or a
measure asking participants how much they had
heard/read.

Section C — Perception of DNA Analysis: This
segment includes the general perception of the
participants on DNA analysis technology.

Validity: A thorough review of the entire
questionnaire was done by a senior researcher to
ascertain its validity.

Statistical Analysis

Data were analyzed using statistical package for
social sciences (SPSS) version 25. Descriptive
statistics were used to analyze the distinct objectives
of the study, and values were presented as frequency
and percentages in tables and charts.

Results

Table 1 shows the demographic characteristics of the
respondents that participated in the study, forty-five
percent of them were male, and 55 (55%) were
female. Forty percent of the respondents were
between the age range of 21-30 years, followed by
35% between 31-40 years, 16% between 41-50 years,
8% were between 51-60 years, and 1% was greater
than 60 years old. Marital status results showed that
the majority of the respondents were married having
49%, followed by 46% being single, and widows had
5%. The majority of the respondents had tertiary
education with 55%, secondary education 46% and
5% had postgraduate education. The majority of the
respondents were students, civil servants, and traders
with vocational activity 25% each, tailor and
business, 5%, barbers, caterers, and mechanics had
2% each, while plumber, welder, technician, baker,
computer  programmer, transporter, hairstylist,
medical personnel, and electrician all had 1% each.
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The majority of the respondents were Christians with
98(98%), while Muslims were 2%.

Figure 1 shows the length of residency in Benin City
among the respondents. Out of the 100 subjects, 42%
said they have resided in Benin City for 21-30 years,
32% said 0-10 years, 13% said 31-40 years, 6% said
41-50 years, 5% said 11-20 years, and the least was
2% who had lived for 51-60 years.

Figure 2 shows the distributions of various ethnic
groups among the residents of Benin City. Out of the
100 subjects that participate in the study, 42% are
Edos 29% are 1bo, 14% are Yoruba, 11% are from
Delta, 2% are Hausa, and 1% each is from ljaw and
Calabar.

Table 2 summary revealed that out of the 100
respondents that participated in the study, 89 (89%)
of them said they have never been involved in the use
of DNA analysis as a result of crime, 3(3%) said,
they have been involved, while 8 (8%) said they were
involved as a result of a dispute over parenthood.
Ninety-four (94%) of the respondents said they were
never involved in a medical test, and 6(6%) said they
were involved in a medical test as a result of the
crime. Fifty-three (53%) of the respondents have
heard of forensic or DNA analysis, while 47(47%)
never heard of DNA analysis, 71(71%) said no outfit
in Benin City that can analyze DNA, and 29 (29%)
knew of an outfit. Ninety-three percent 93(93%) of
the respondents said they have not been to any outfit
that analyzes DNA before, while 7(7%) said they
have been to an outfit. Out of seven that had visited a
DNA analysis laboratory, 4(57.1%) had been there
for an inquiry, while 3(42.9%) for testing. Of the
three respondents that have been to the DNA
laboratory for testing, the blood sample was
requested from 2(66.7%), while a buccal smear
sample was requested from 1(33.3%)

Table 3 summary revealed that out of the 100
respondents that participated in the study, 55(55%) of
the respondents said yes they know the full meaning
of DNA, and 45(45%) said they don’t know. The
majority 51(51%), of the respondents, said they don’t
know if DNA is a living thing, followed by 26(26%),
which said DNA is not a living thing, while 23(3%)
said it is a living thing. The majority of the
respondents said they don’t know where they can
find DNA 62(62%), while 38(3%) said DNA can be
found everywhere. Forty-six 46(46%) of the
respondents said they don’t know that DNA can be
destroyed, 14(14%) said it cannot be destroyed while
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40(40%) said it can be destroyed. The majority
22(55%) of the respondents said fire can destroy
DNA, 14(35%) chemical, while 3(7.5%) and 1(2.5%)
respondents said water and sun can destroy DNA
respectively. The majority 43(43.4%) of the
respondents said that they don’t know if blood is the
only sample used for DNA analysis, 26(26.3%) said
it is only blood while 30(30.3%) said it is not only
blood. Fifty-eight 58(58%) of the respondents said
yes that DNA can be used to unravel the crime,
6(6%) said no, while 36(36) don’t know if DNA can
be used to unravel the crime. Out of the 100
respondents, only 34 had a response to the kind of
crimes that DNA analysis can be used to unravel,
majority 21(61.8%) of the respondents said murder,
rape 5(14.7%), robbery 4(11.8%), paternity and
maternity dispute 2 (5.9%), and 1(2.9%) each for
homicide and kidnap respectively.  When the
knowledge of the respondents was tested on whether
DNA analysis can be carried out on a corpse no
matter how long it was buried, ninety-nine
responded. Of the ninety-nine, 45(45.5) said yes,
6(6.1) said no, while 48(48.5) did not know if DNA
analysis can be done on the buried corpse.

Table 4 summary revealed that the majority of the
respondents said that DNA testing can be used to
select spouses 56(56%), 39(39%) don’t know, while
5(5%) said no it cannot be used. The majority
52(52%) of the respondents said they don’t know that
DNA testing can be used to share deceased property
followed in a way, 29(29%) said yes, while 19(19%)
said no. When the knowledge of respondents was
tested on the importance of DNA analysis in a natural
disaster, majority 51(51%) of the respondents said
they don’t know that in a natural disaster, DNA could
be used to identify victims, followed by 41(41%) that
knew it can be used while, 8(8%) said no, it cannot
be used. The majority of the respondent agreed that
an unknown disease can be predicted with the help of
DNA testing 48(48%), followed by “’I don’t know *’
with 43 % (43), while 9(9%) said “no’’. Out of
hundred respondents that participated in the study, 70
(70%) of the respondents said yes Government
should encourage the establishment of DNA analysis
centers through legislation, followed by 1 don’t
know “* with 27(27%), while 3(3%) said no. Ninety
percent (90%) of the respondents perceived DNA
analysis technology as very good, 8% as good, while
1% each sees it as not good and strange respectively.
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Table: Demographic Characteristic of Respondents

Variables Frequency (%) Total (%)
Sex

Male 45 (45) 100 (100)
Female 55 (55)

Age

21-30 Years 40 (40)

31-40 Years 35 (35)

41-50 Years 16 (16) 100 (100)
51-60 Years 8 (8)

> 60 Years 1(1)

Marital Status

Single 46 (46)

Married 49 (49) 100 (100)
Widow 5 (5)

Educational Qualification

Secondary 26 (26)

Tertiary 55 (55) 100 (100)
Post Graduate 19 (19)

Vocation

Student 25 (25)

Barber 2(2)

Plumber 1()

Mechanic 2(2)

Welder 1()

Tailor 5 (5) 100 (100)
Technician 1()

Business 5 (5)

Baker 1(1)

Computer Programmer 1(2)

Transporter/Driver 1(1)

Caterer 2(2)

Hair Stylist 1(1)

Civil Servant 25 (25)

Trader 25 (25)

Medical Personnel 10

Electrician 10

Religion

Christian 98 (98)

Muslim 2(2) 100 (100)
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Fig. 1. Length of residency in Benin City, Nigeria

Fig. 2. The ethnicity of the respondents residing in Benin City, Nigeria
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Table 2 Awareness of Forensic DNA Analysis

Variables Frequency (%) Total (%)
Have you ever been involved in a crime that

warranted the use of DNA analysis?

Yes 3(3) 100 (100)
No 89 (89)

Dispute over parenthood 8 (8)

If yes, did you involve in the medical test as a

result of the crime?

Yes 6 (6) 100 (100)
No 94 (94)

Have you ever heard of Forensic or DNA

Analysis

Yes 53 (53) 100 (100)
No 47 (47)

Is there any outfit in Benin City that analyze

DNA?

Yes 29 (29)

No 71 (71) 100 (100)
Have you been to such a place before?

Yes 70 100 (100)
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If yes, what for?

For Enquiry 4 (57.1)

For Test 3 (42.9) 7 (100)

If the above is for the test, what sample did

they request from you?

Blood 2(66.7)

Buccal smear 1(33.3) 3 (100)

Table 3: Knowledge of Forensic DNA Testing

Variables Frequency (%) Total (%)
What is the full meaning of DNA?

| know 55 (55) 100 (100)
| don't Know 45 (45)

Is DNA a living thing?

Yes 23 (23)

No 26 (26) 100 (100)
I don't Know 51 (51)

Where can DNA be found?

| don't Know 62 (62) 100 (100)
Everywhere 38 (38)

Can DNA be destroyed?

Yes 40 (40)

No 14 (14) 100 (100)
I don't Know 46 (46)

If the above is yes, by what mean?

Fire 22 (55) 40 (100)
Water 3(7.5)

Chemical 14 (35)

Sun 1(2.5)

Only blood is used as a DNA sample in a laboratory

Yes 26 (26.3)

No 31 (30.3) 100 (100)
I don’t Know 43 (43.4)

Do you think with DNA analysis, a crime can be unraveled?

Yes 58 (58)

No 6 (6)

I don’t Know 36 (36) 100 (100)
If above is yes, what kind of crimes?

Murder 21 (61.8)

Homicide 1(2.9)

Rape 5(14.7) 34 (100)
Robbery 4(11.8)

Paternity & maternity dispute 2 (5.9)

Kidnap 1(2.9)

No matter how long a corpse has been buried, can DNA testing still be
carried out on it?

Yes 45 (45.5)
No 6 (6.1) 99 (100)
| don't Know 48 (48.5)

Table 4: Perceptions of Forensic DNA Analysis

Variables Frequency (%) Total (%)

Can DNA testing be used to share deceased properties in a way?
Yes 29 (29) 100 (100)
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No 19 (19)

I don't Know 52 (52)

In a natural disaster, can DNA testing be used to identify victims?

Yes 41 (41)

No 8 (8) 100 (100)
I don’t Know 51 (51)

Can the unknown disease be predicted with the help of DNA testing?

Yes 48 (48)

No 9(9)

I don’t Know 43 (43) 100 (100)
Do you believe the government should encourage the establishment of

DNA analysis centers through legislation in Nigeria?

Yes 70 (70) 100 (100)
No 3(3)

I don't Know 27 (27)

Generally, how do you perceive DNA analysis technology?

Very good 90 (90)

Good 8(8)

Not good 1(2)

Strange 1(1) 100(100)

Discussion

Forensic DNA testing is a powerful tool used to
identify, convict, and exonerate individuals charged
with criminal offenses, but there are different views
on its benefits and risks (Machado and Silva, 2019).
Knowledge and awareness about public views on
forensic DNA testing applied in the criminal field are
socially valuable to practitioners and
policymakers. Out of 100 respondents that
participated in this study, 45 (45%) of them were
male, while 55 (55%) were female. Forty percent
(40%) of the respondents were between the age range
of 21-30 years, 35(35%) 31-40 years, 16(16%) 41-50
years, 8 (8%) 51-60 years, while 1(1%) was greater
than 60 years old. Marital status showed that the
majority of the respondents were married 49(49%),
46(46%) single, while 5(5%) are widows. The
majority of the respondents had tertiary education
with 55(55%), followed by secondary education with
46(46%) and the least being 5(5%) had postgraduate
education. The majority of the respondents were
students, civil servants, and traders with vocational
activity 25(25%) each, followed by tailors and
business people, which had 5(5%), barbers, caterers,
and mechanics had 2(2%) each, and the minority
being plumber, welder, technician, baker, computer
programmer,  transporter, hairstylist, medical
personnel, and electrician that had 1(1%) each. The
majority of the respondents were Christians with
98(98%), while 2(2%) were Muslims.

Distributions of various ethnic groups among the
residents of Benin City revealed that out of the 100
subjects that participate in the study, 42% are Edos

29% are 1bos, 14% are Yorubas, 11% are from Delta,
2% are Hausas, and 1% each is from ljaw and
Calabar.

Of the hundred respondents that participated in the
study, 89 (89%) of them said they have never been
involved in the use of DNA analysis as a result of
crime, 3(3%) said yes, they have been involved,
while 8 (8%) said they were only involved as a result
of a dispute over parenthood. Ninety-four 94(94%)
of the respondents were not involved in a medical test
involving DNA analysis as a result of crime, while
6(6%) were involved. Fifty-three 53(53%) of the
respondents have heard of forensic or DNA analysis
before while 47(47%) said they never heard. When
the knowledge of participants on DNA analysis outfit
in Benin City was tested, seventy-one percent (71%)
did not know any outfit in Benin City that analyzed
DNA; while 29(29%) knew. When asked if
participants have been to any DNA analysis outfit,
ninety-three percent (93%) of the respondents said
they have not been to any outfit, while 7(7%) said
they have. Out of the seven that had visited a DNA
analysis laboratory, 4(57.1%) had been there for an
inquiry, while 3(42.9%) for testing. Of the three
respondents that have been that have there for testing,
the blood sample was requested 2(66.7%), while the
buccal smear sample 1(33.3%). This is because, in
Benin City, only one molecular laboratory exists, it is
less than 10 years old, and it was established by a
private individual. The chances of its popularity are
slim compared to if it is owned by the government.
Also, low awareness may be due to low or none
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existence publicity that the government has given to
DNA technology in Nigeria. Religion and some
cultural practices have been found to also hinder the
participation of women in social activities, and
despite almost 100% Christianity participants, the
level of awareness and knowledge is still low which
may be due to other factors other than religion.
Among the 100 respondents that participated in this
study, 55(55%) of the respondents said yes they
know the full meaning of DNA, while 45(45%)
didn’t know. Fifty-one percent (51%) of the
respondents said they don’t know if DNA is a living
thing, followed by respondents 26(26%), that said
DNA is not a living thing, while, 23(23%) knew
DNA to be a living thing when asked if DNA is a
living thing. The majority 62(62%) of the
respondents said they don’t know where DNA can be
found, and 38(38%) said they can find DNA
everywhere.

The majority 46(46%) of the respondents said they
don’t know that DNA can be destroyed, followed by
respondents who said DNA cannot be destroyed
14(14%), while 40(40%) respondents said it can be
destroyed. Out of forty respondents that said that
DNA can be destroyed, the majority 22(55%) of them
said that fire can destroy DNA, 14(35%) said that
only chemical can destroy it, while 3(7.5%) and
1(2.5%) respondents said water and sun can destroy
DNA respectively. Out of the ninety-nine
respondents that responded to whether blood is the
only sample used for DNA testing, majority
43(43.4%) of the respondents said that they don’t
know if blood is the only sample used for DNA
analysis, 26(26.3%) said it is only blood while
30(30.3%) said it is not only blood. When it was
asked if DNA analysis can be used to unravel the
crime, majority 58(58%) of the respondents said
DNA analysis can be used to unraveled crime,
followed by the respondent that said they don’t know
if DNA analysis can be used to unraveled crime and
6(6%) said no, that DNA analysis can’t be used to0
unraveled crime. Out of the 100 respondents, only 34
had a response to the kind of crimes DNA analysis
can be used to unravel, majority 21(61.8%) of the
respondents said murder is the crime they do know,
followed by rape with 5(14.7%), 4(11.8%) robbery,
2(5.9%) paternity and maternity, and the least being
1(2.9%) each for homicide and kidnap respectively.
When the knowledge of the respondents was tested
on whether DNA analysis can be carried out on a
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