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1. Introduction

This research aim to survey knowledge, awareness and usage of molecular biology techniques 

among Nigerian medical laboratory scientists and technologists. A four likert-scale 

questionnaire was self-administered to50 voluntary participants from 5 states in Nigeria. 

Thirty-seven questionnaires were correctly filled and returned which were then statistically 

analyzed. Results obtained showed that 17(45.9%) respondents were aware of molecular 

biology while 24(64.8%) were satisfactorily aware of molecular biology techniques as medical 

diagnostic tools. 15(40.5%) were of the opinion that it was included in their training 

curriculum. 29 (78.4%) supported incorporation of molecular techniques into medical 

laboratory training curriculum. However, 21(56.8%) have not attended seminar or workshop 

on molecular biology techniques before. 15(40.5%) are familiar with genomic DNA extraction. 

2(5.4%) have extracted bacteria DNA recently. 18(48.6%) cannot extract DNA but 14(37.8%) 

can extract DNA if guided. On Polymerase Chain Reaction (PCR) awareness and usage, 

17(45.9%) have sometimes heard of PCR, 14(37.8%) recently heard of it while 5(17.5%) never 

heard of it. 9(24.3%) became aware of PCR in textbooks, 16(43.2%) during class lectures, 

4(10.8%) heard from seminars or  conferences and  1(2.7%) from internet. 27(92.9%) were 

aware of it usage, 3(8.1%) have forgotten it uses. 20(54.1%) have never seen PCR machine 

before, 6 (16.2%) saw it sometimes ago. Only 4(10.8%) respondents can successfully operate 

the machine. Results on Agarose gel electrophoresis showed that only 28(75.6%) respondents 

have heard of it before. 9(24.3%) never heard of it before. Among those who heard before, 

15(40.5%) became aware via textbooks and class lectures. 22(59.5%) have never seen agarose 

gel electrophoresis tank. 2(5.45%) recently saw one while 5(17.5%) can successfully operate 

it. As revealed in this survey rightful and timely exposure of laboratory scientists and 

technologists in Nigeria and other parts of the world to molecular diagnostic skills will help 

detection, early prevention and treatment of diseases and infections.

Medical laboratory technology is a noble and vital profession in 

the diagnosis of diseases and infections. Laboratory medicine as it 

is often called in developed countries involves use of different 

analytical procedures stemming from hematology, medical 

microbiology, histopathology and clinical chemistry. Procedures 

vary from conventional method to use of state of art diagnostic 

machines and molecular techniques capable of processing 

samples within shortest time frame.  Professionals trained in 

laboratory medicine are known as medical laboratory scientists, 

technologists, technicians depending on their levels of education. 
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Chain Reaction knowledge and usage information, Section C and D 

are on Agarose gel electrophoresis  and training in research skills 

respectively. The questionnaires were administered to fifty 

volunteers who are medical laboratory science practitioners from 

six States in Nigeria. Completely filled questionnaires were 

statistically analyzed for descriptive statistics: frequency, 

percentage.  Variables are, age, sex, using IBM SPSS 19.

This research was conducted among medical laboratory 

professionals from six hospitals with medical diagnosis facilities in 

Southwest Nigeria consisting of three government owned 

hospitals, two state owned and one private hospital. A total of fifty 

questionnaires were distributed to fifty voluntary medical 

laboratory scientists and technologists. Average age of respondent 

was 21- 26 while the oldest age was 45 (Table 1). Academic 

qualification range from diploma to MSc and PhD. 23 (62.16%) 

respondent were male while female were 14 (37.84%). 

3. Results 

A self administered questionnaire was formulated. The 

questionnaire consist of socio demographic information section 

and four other sections which are molecular biology awareness 

and DNA extraction knowledge (section A), Section B – Polymerase 

Irrespective of educational level, professionals are trained to 

diagnose diseases and their causative agent such as bacteria, 

viruses and parasite. Molecular diagnostic techniques skills are of 

great importance to laboratorians especially in developed world. 

According to [1], occurrence and re-occurrence of disease 

outbreaks calls for more rapid and efficient detection of the 

causative agents which can only be achieved with modern 

molecular diagnostic techniques. Diagnostic techniques can be 

broadly divided into conventional and molecular methods. 

Conventionally, disease diagnosis takes between 24 hours to 42 

days in the case of Mycobacterium tuberculosis  [2]. Conventional 

method usually takes longer time compared to molecular 

approach. with the advent of molecular biology in the 80s have 

r e v o l u t i o n a l i z e d  h e a l t h  c a r e  s e c t o r  g l o b a l l y .

Diagnosis via Polymerase Chain Reaction (PCR), meta genomics, 

Denatured Gradient gel Electrophoresis (DGGE) among others and 

biotechnologically prepared diagnostic tools have help in 

detection of pathogenic organisms from both human and non 

human samples. Use of techniques such as Polymerase Chain 

Reaction (PCR) involves amplification of specific gene or region 

from an extracted genomic, chromosomal or plasmid DNA and 

sequencing using DNA sequencer. The sequence is then use for 

identification and diagnosis of causative pathogens. According to 

[3], molecular diagnosis is still developing. One of the sole aim of 

introducing molecular diagnostic techniques into medical 

laboratory profession is to overcome  inherent shortcomings of  

time constrain, inability to culture some pathogens especially 

fastidious bacteria thereby leading to delay in treating patent 

which may eventually result into death and cost effectiveness. 

Molecular diagnosis as a fast developing technology in medical 

laboratory science [1] results in quality health care services by 

providing rapid laboratory tests and quick results needed for 

treating patent, disease outbreak prevention, thereby saving lives. 

In a three month post workshop survey carried out in United State 

by [3] among 30 students on molecular diagnostic techniques. 

It was revealed that participants ability in performing molecular 

diagnosis increased after the workshop. The success and failure of 

molecular diagnostic techniques is dependent on its knowledge, 

awareness and usage among medical laboratory professionals. 
In 2006, Clinical and Laboratory Standards Institute (CLSI), a 

global organization with sole role of standardization, set out useful 

guidelines required for molecular diagnosis of gene related 

diseases [4]. Techniques and health care products keep emerging 

so also scientists are looking into more effective, efficient and 

reliable diagnostic tools and techniques. To the best of our 

knowledge, no survey has been conducted on molecular diagnostic 

techniques knowledge, awareness and usage among practitioners 

of laboratory medicine in Nigeria. 

This research therefore aimed at investigating knowledge, 

awareness and usage of molecular biology techniques as 

molecular diagnostic tools among laboratory medicine 

practitioners in Nigeria.

2. Material and Method

2.6 Serum lipid

Table 1: Socio demographic information

Table 2: Information on molecular biology.

BMLS = Bachelor of Medical laboratory technology

BMLS = Bachelor of Medical laboratory technology

Average age

Gender

Are you aware of Molecular Biology? 

Academic level

Where are you aware of molecular biology techniques?

Not included in curriculum

Do you want the inclusion of molecular biology in curriculum?

Have you attended molecular biology techniques seminar, 
workshop or training before?

Male 
Female 

Aware of molecular biology 
Not Aware

Technician
BMLS
Associate/Fellow
M Sc/PhD

Fairly aware
Aware
Not aware

Fully included
Not taught
Do not know if included
Cannot remember

Supported complete inclusion 
Partly included
Cannot decide
Does not support

Not attended before
Sometimes ago
To be attended 
Currently attending 

8(21.6%)
14(37.7%)
11(29.7%)
4(10.8%)

13(35.1%)
11(29.7%)
4(10.5%)

15(40.5%)
4(12.5%)
11(29.7%)
5(17.5%0

29(78.4%)
5(17.5%)
2(5.4%)
1(2.7%)

21(58.8%)
10(27.0%)
3(8.1%)
2(5.4%)

23(62.16%)
14(37.84%)

17(45.9%)
15(40.5%)

21-26

Frequency
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Table 3: Information on polymerase chain reaction (PCR)

Have you heard of polymerase chain reaction before?

If yes where?

Do you have knowledge of what it's used for?

Do you have knowledge of what it's used for?

Have you seen one before?

Can you operate one?

17(45.9%)
14(37.5%)
5(17.5%)
1(2.7%)

18(43.2%)
9(24%)
4(10.8%)
1(2.7%)

8(21.6%)
3(8.1%)
26(70.3%)

1(2.7%)
3(8.1%)
 27(72.9%)
6(16.2%)

20(54.1%)
6(16.2%)
3(8.1%)
7(18.9%)

19(51.4%)
3(8.1%)
1(2.7%)
11(29 %)

Sometimes ago 
Recently
Never   heard 
Cannot remember

During class
Textbooks
Seminar/conferences
Internet/friend

Do not know
Forgotten
I am aware of it usage
Never heard before 

Do not know
Forgotten
I am aware of it usage
Never heard before 

Not at all
Sometimes ago
Do not have it in our lab
Recently

Unsatisfactorily
Satisfactorily
Very satisfactorily
Fairly

Table 2. Continued

Are you familiar with chromosomal DNA extraction?

Can you extract DNA?

If you can what source?

Have you heard of plasmid before?

Can you extract plasmid DNA?

13(35.1%)
19(32.4%)
9(24.3%)
3(8.1%)

18(48.6%)
14(37.8%)
3(8.1%)
2(5.4%)

8(21.6%)
3(8.1%)
26(70.3%)

18(48.6%)
9(24.3%)
5(17.5%)
5(17.5%)

17(45.9%)
14(37.5%)
4(10.5%)
1(2.7%)

Not at all
Familiar
Familiar but not remember
Very much familiar

Cannot extract DNA 
Cannot extract but can if guided
Sometimes ago
Recently extracted

Bacteria 
Plant
Cannot

Sometimes ago 
Recently
Cannot remember
Never heard before

Cannot
Can if guided
Recently
Sometimes ago

Table 4: Information on Agarose Gel Electrophoresis

Table 5: Information on medical laboratory research skills

Discussion on Table 4 should be under Table 4 (line 56)

Discussion on Table 5 should be under Table 5 (line 66)

Have you heard of Agarose gel electrophoresis before?

Were you trained in research skills such as searching the 
internet for research articles?

Do you have easy access to research journals?

Can you present science papers?

How can you rate your practical/laboratory skills?

With your level of education are you prepared to be a 
scientist/researcher?

If  yes, where?

Have knowledge of what it's used for?

Have you seen one before?

Can you operate one?

12(32.4%)
17(35.1%)
3(8.1%)
9(24.3%)

3(8.1%)
1(2.7%)
31(83.8%)
2(5.4%)

8(21.6%)
10(27%)
6(16.2 %)
12(32.4%)

11(29.7%)
17(45.9%)
3(8.1%)
5(17.5%)

 29(78.4%)
7(18.9%)
1(2.7%)

4(10.5%)
20(54.1%)
10(27.0%)
3(5.1%)

 15(40.5%)
11(29.7%)
1(2.7%)
10(27%)

11(29.7%)
2(5.4%)
22(59.5%)
2(5.4%) 

22(59.5%)
8(21.6%)
4(10.8%)
2(5.4%)

21(56.5%)
5(17.5%)
 1(2.7%)
8(21.6%)

Sometimes ago 
Recently
Cannot remember
Never heard before

Do not know 
Forgotten
I am aware trained
Became recently aware

Unsatisfactorily 
Satisfactorily
Very satisfactorily
Fairly

Sometimes ago
Recently
Cannot remember
Never heard before

Fully prepared
Partially prepared
Just preparing

Unsatisfactorily
Satisfactorily
Very satisfactorily 
Fairly

Textbooks/brochure
During class lecture
Friend/internet
Do not know

Do not know 
Forgotten
I am aware of it usage
Became aware recently

Not at all
Sometimes ago
Do not have it in our lab
Recently

Unsatisfactorily
Satisfactorily
Very satisfactorily
Fairly 
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Keeping abreast with latest technology skills and equipment is 
of importance in any professional job. Unprecedented growth in 
technology constitutes a major mark of 21st century with 
conventional methodology and procedures being replaced with 
more economic, ergonomic and sophisticated but better way, of 
getting job done. Elucidation of DNA structure in the 1960's and 
recent completion of Human Genome Project (HGP) have open-up 
grounds, for molecular studies coupled with biotechnology 
advancement. Diseases can now be early detected even at the 
genetic  start like what it used to be earlier medical laboratory 
science is one of the key and notable medical profession  have 
benefitted immensely in this age of technology breakthroughs. It is 
therefore of great and unregretable benefits if professionals in this 
field are also keeping abreast with these development. The effort 
of International Federation of Clinical in offering Professional 
Scientific Exchange Program [5] to members of this global 
professional body from developing countries to learn state of the 
art technologies and molecular biology techniques in developed 
nations is noteworthy and appreciated. Quite a number of medical 
laboratory scientists have benefited from this initiative. Results 
obtained from statistical analysis as revealed in Table 3 shows that 
only 4 (10.8%) of respondents in this research are aware of 
molecular biology. 13 (35.1%) are fairly aware of molecular 
biology technology while 11 (29.7%) were  of the opinion that 
molecular biology techniques were not included in their training 
curriculum. 29 (78.4%) fully want the inclusion of molecular 
biology into medical laboratory technology curriculum. 25 
(58.8%) have never attended any seminar or workshop on 
molecular biology technique and 3(8.1%) were to attend as the 
time of this research while 22 (59.5%) were aware of it usage 11 
(29.7%) do not know what it is used for. 2 (5.4%) became aware 
recently. DNA extraction from microorganisms, plant and animal 
tissue constitute basics of molecular biology. It is required before 
any molecular analysis can be carried out. Molecular biology as a 
medical diagnostic tool therefore involves isolation and extraction 
of DNA from clinical samples and detection of molecular markers. 
Only 19 (51.4%) respondents were able to extract DNA. 18 
(48.6%) cannot extract it. Plasmids are extra chromosomal DNA 
that confers unusual ability such as antibiotic resistance on 
microorganisms. Plasmid extraction is therefore important in 
medical diagnosis. 18 (48.6%) respondents have sometimes heard 
of plasmid before. however, only 5 (13.2%) can extract plasmid. 5 
(17.5%) have never heard of plasmid. Invention of PCR 
revolutionalized molecular biology oriented research. PCR can be 
used to amplify a specific gene in a pathogen for identification 
purpose. As seen in Table 2, 17 (45.9%) respondent sometimes 
heard of PCR. 14 (37.5%) recently heard of it. However 5 (17.5%) 
never heard of PCR. Among those that heard of it, 18 (43.2%) heard 
from internet or friend. It is quite amazing that more than 20 
(54.05%) have never seen PCR machine. 7 (18.9%) saw it recently 
while 6 (16.2%) saw it sometimes ago. 4(13.5%) can satisfactorily 
operate the machine. 19 (51.4%) cannot operate it. Agarose gel 
electrophoresis (AGE) is a molecular biology technique that is use 
to separate molecules such as proteins, plasmid DNA and 
chromosomal DNA with electric field difference. It is used to check 
for DNA band after PCR amplification. From table 4, 9(24.3%)
respondents never heard of AGE. 17 (35.1%) recently heard 12 
(32.4%) heard of it sometimes ago. Among those who heard of it 
recently or sometimes ago, 15 (40.54%) became aware of it 
through textbooks and brochure. 11 (29.7%) heard during class 
lectures. While 10 (27%) did not hear of it.  Medical laboratory 
Research skills are elucidation of hidden scientific facts. As a field  

of study, it involves investigation and elucidating hidden facts 
about pathogens. Research can be independent or collaboration 
with other researcher. Responses on research training skills were 
more than average. Table 5 shows that 31 (83.8%) were trained in 
research skills. 8(21.6%) cannot access research journal. However 
5 (17.5%) cannot present scientific paper. 29 (78.4) were of the 
opinion that they are fully prepared to be researchers based on the 
academic levels. 20 (54.1%) rated their laboratory skills 
satisfactory while 10 (27%) rated it very satisfactorily. Based on 
the result of this research, it is highly recommended that 
continuous educational training program in molecular diagnostic 
techniques should be encouraged among laboratorians. This could 
be sponsored by the government or other private body. It will go a 
long way in ensuring Nigeria medical laboratory scientists and 
technologist are abreast of latest diagnostic techniques thereby 
improving our health care service especially disease diagnosis, 
treatment and prevention. 

Global increase in disease outbreaks demand for effective, 

affordable and efficient diagnostic techniques. Keeping abreast of 

latest molecular techniques for diagnostics purpose goes a long 

way in disease prevention and treatment. Training and conscious 

exposure of medical laboratory professionals from developing 

countries such as Nigeria to up to date molecular diagnostic 

procedures for treatment and prevention of diseases cannot be 

overemphasized as emerging and re emerging diseases constitute 

global health treat.

We want to use this medium to appreciate all our voluntary 

participants in this study. Thanks for your time despite your busy 

schedule.
 Limitations of study

1. Sample size is not to be generalized.
2. Busy schedule of participants made it impossible to get all 

     administered questionnaires.
3. Study involves only voluntary participants.

4. Discussion

5. Conclusion
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