Journal of Medical Laboratory Science, 2019; 29 (3): 8-20
http://jomls.org ; info@jomls.org Chukwurah et al

Assessment of Knowledge and Attitude of Sickle Cell Genetic Screening
Among Fresh Undergraduate Students of Ebonyi State University, Abakaliki,
Nigeria.

Chukwurah Ejike Felix**, Oduma Flora Chidimma?, Madubuattah Chukwudi Gregory?,
Chukwurah Felix Chinedum?.

1. Department of Haematology & Immunology, Faculty of Clinical Medicine, College of Health
Sciences, Ebonyi State University, Abakaliki — Nigeria; 2. Dept of Medical Laboratory Sciences,
Faculty of Health Science & Technology, Ebonyi State University, Abakaliki — Nigeria.

3. African Institutes for Health Policy & Health Systems, Ebonyi State University, Abakaliki -
Nigeria; 4. Shenyang Medical College, Shenyang Liaoning P.R. China/Department of Public
Health, Enugu State University Teaching Hospital, Enugu — Nigeria.

ABSTRACT

Objectives: The burden of sickle-cell disease (SCD) in Nigeria is increasing with the increase in
population, despite recent high-level interest in SCD, including the adoption of a UN resolution
recognizing SCD as a public health problem. The knowledge and attitude of genetic sickle cell screening
was assessed on fresh undergraduate students of Ebonyi State University Abakaliki —Nigeria. Method: A
descriptive survey designed with the aid of a structured, supervised questionnaire served as an interview
schedule for the study on 300 fresh undergraduates’ students, and modified versions of the Sickle Cell
Perceptions and Knowledge Survey with SPSS version 20.0 were used to assess their knowledge and
attitude towards genetic sickle cell screening using 5point Likert scale. Results; Most respondents
demonstrated a moderate level of awareness towards SCD and genetic sickle cell screening with positive
mean score values of 3.64+0.70 and 3.62+0.40 respectively. The respondents however rejected the item
“that genotype should not be a barrier in marriage if both love each other” (negative mean score
2.11+1.24) while majority believed that genetic screening should only be done for intending couples
(mean score 2.38+1.28). Conclusion: The respondents demonstrated adequate knowledge and attitude on
SCD and genetic SCD screening. However, similar studies are needed to evaluate the SCD knowledge
and control among the less educated or educationally disadvantaged population in same environment.
Major benefits in the health and survival of patients with SCD can be achieved through the
implementation of a few highly effective evidence-based preventive interventions policies.
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INTRODUCTION

Sickle cell disease comprises a variety of
genetic inherited disorder resulting from the
inheritance of sickle haemoglobin (Hb-S)
either in a homozygous (SS) or in a
heterozygous  state  with  abnormal
haemoglobin such as SC, SPthal, SOArab,
SD and SG [1]. The most severe type is the
homozygous state (Hb-SS) known as sickle
cell anemia (SCA) associated with chronic
severe haemolytic anaemia with attendant
clinical complications and psycho-social
implications [2,3,4] with a major impact
particularly on health care services and
financing [5]. The heterozygous state; Sickle
cell trait (SCT; HbAS) with less clinical
consequences is seen in as many 100 million
individuals  worldwide, including an
estimated 2.5 million Americans [6].

Although it is found among all racial
groups; descents of Negroid race have the
highest prevalence [7,8,9]. Nigeria has the
highest burden of SCD with the prevalence
of 2% at birth and 0.05% in the adult
population for homozygous (Hb-SS) and
between 20 -30% in different parts of
Nigeria for heterozygous (Hb-S) [10,11,12].
With our population of 167M, according to
the  National = Demographic  Survey
(NDS) [13]; Nigeria thus has the largest
population of SCD in the world and the
disease is recognised among the ten (10)
priority non-communicable diseases (NCDs)
and it contributes significantly to both child
and adult morbidity and mortality [14].

Sickle cell disease is a genetic disorder of
which the frequency of heterozygous (Sickle
cell trait) predicts the prevalence of
homozygous SCA. The awareness and
knowledge of inheritance pattern as well as
genetic screening of defective haemoglobin
(Hb-S) status may help reduce the
prevalence of sickle cell anaemia [7,15,16,].
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Mindful of this, The National Assembly
(2011) [17] in a bill sponsored by Senators
Okowa and Nenadi called for the enactment
of an act to provide for the prevention,
control and management of Sickle Cell
Disease in Nigeria. This was quickly
followed by National Guidelines for the
control and management of Sickle Cell
Disease by the Ministry of Health (2014)
[14]. For better management of the disease,
early diagnosis is crucial. This however is
hampered by factors such as centralized and
urban localization of laboratories, high cost
of diagnostic equipment and inadequate
skilled manpower to operate those [18].

In all, prevention through education and
genetic counselling and screening seem to
be the sure way of combating the disease.
Genetic counselling is a non-directive art of
providing accurate, full and unbiased
information in a caring relationship to an
individual or family affected by a genetic
disorder to enable them come to terms with
and cope better with the disorder. It has been
observed that a significant proportion of
individuals in Nigeria are unaware of their
haemoglobin genotype prior to marriage
[15]. Knowledge concerning sickle cell
disease is a way of preventing and
controlling the scourge, since people will be
well informed to take appropriate decision
concerning their marriage and reproduction.
In Nigeria various governmental and faith-
based health intervention programmes aimed
at prevention and possible control of the
disease are in place and needs constant
evaluation [19,20]. Prevention through
public health education and other control
measures therefore should be prime priority.
Good knowledge regarding SCD is required
for individuals especially carriers to make
informed decisions about their reproductive
life and other health related choices.
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The burden of sickle-cell disease in Nigeria
IS increasing with the increase in population,
despite recent high level interest in SCD,
including the adoption of a UN resolution
recognizing SCD as a public health problem,
[21]. This has major public health and
socioeconomic implications and major
benefits in the health and survival of patients
with SCD can e be achieved through the
implementation of a few highly effective
evidence-based interventions.

The African Union Assembly resolution
1(V) [22] and the United Nations General
Assembly resolution 63/237 [21] both
recognized SCD as a public health problem
and urged Member States to raise awareness
of SCD. The United Nations Assembly also
suggested making June 19 of each year the
SCD Day.

The SCD strategy for the WHO African
Region [23], aimed towards the achievement
of the Millennium Development Goals 4 and
5 seeks to increase individual and
community awareness about SCD and
strengthen primary prevention, reduces
disease incidence, morbidity and mortality,
and improves quality of life. The situation in
the Region however indicates that current
national policies and plans are inadequate;
appropriate facilities and trained personnel
are scarce; and adequate diagnostic tools and
treatment are insufficient. The intent of this
work therefore was to study the perception
and knowledge of sickle cell (HbS)
screening using undergraduate students of
Ebonyi State University as a cohort for
evidence-based study that may be useful for
health advocacy towards robust policy
formulation aimed at controlling the
disease.

MATERIALS AND METHODS
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Study area and study population:

The study was conducted on fresh (100
level) undergraduate students male and
female, age range; 18 — 49 years) of Ebonyi
State University, Abakaliki — Nigeria, who
presented for the mandatory routine School-
Health Medical Examination. Abakaliki; the
capital of Ebonyi State in the south eastern
Nigeria is situated at 6.32- North latitude and
8.12- East longitude, 117 meters elevation
above the sea level with population density
of 141,438 according to 2006 National
Census [13] (Nigeria Data Portal, 2016). A
total of 300 students who were willing to
participate in the study were included.

Ethical clearance and Anonymity

The study protocol was reviewed and
approved by Ebonyi State University
Research Ethics Committee
(Ref.:EBSU/REC/V0l.1/2018/085 of 6th
September, 2018), the participants were well
informed about the objective of the study
through the participants information form
and written consent obtained from each
participant. Volunteer’s personal details and
responses were stored in a password
protected computer. During processing and
analysis, all data forms were recognized by
the laboratory numbers without any details
of the volunteer.

Study Design

A descriptive cross-sectional study design
was used to assess the student’s knowledge
and attitude towards genetic sickle cell
screening between Octobers to December,
2018. A descriptive survey designed with
the aid of a structured, supervised
questionnaire served as an interview
schedule for the study and a modified
version of the Sickle Cell Perceptions and
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Knowledge Survey with statistical package
for Social Sciences, were used.

The sample size was determined based on
modified method of Faul et al., (2007) [24]
using the prevalence rate 0.218% as
previously reported in the same environment
[25]. The computed value of 262 was
recorded but extended to 289 (allowing for
10% attrition rate).

Data Collection and Analysis

Data were by face-to-face interview with the
researchers using a pre tested, questionnaire.
The questionnaire had three sections
comprising; socio-demographic
characteristics (age, gender, marital status,
tribe, religion and Faculty of study)
knowledge and attitude. In order to assess
the level of awareness of sickle cell disease
among the survey participants; questions (9)
were asked about the definition, prevention
of SCD and understanding of genetic cause
of the disease. Attitude questions (8)
towards genetic sickle cell screening
bordered mainly on the understanding of the
premarital genetic screening and
counseling.

Five point Likert scale were used for some
of the knowledge questions and all attitude
questions/statements.  Participants  gave
“strongly disagree, disagree, not sure, agree
and strongly agree” responses to the
questions/statements.  Negative  attitude
questions/statements were scored from 5
(for those who strongly disagree) to 1 (for
those who strongly agree). The opposite of
this scoring system was used for positive
attitude questions/statement. The mean
scores were calculated and classified as:
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“adequate” (> 3), “inadequate” 2.5 — 2.9)
and “grossly inadequate” (< 2.5).

Data were analyzed using SPSS version 20.0
(IBM Corporation, Armonk, NY, USA) and
presented in frequencies and charts.

RESULTS

Out of the three hundred (300) copies of
questionnaire  administered, all  were
returned and two hundred and eighty five
(285) of them were properly filled and fitted
for analysis giving response rate of 95.0%.
The study population and respondents
characteristics are presented in Table 1.
Majority students 120 (42.1%) and 141
(49.5%) were less than 20years of age and
between 21 — 30years, respectively. More
than half; 171 (60%) were males and the
majority of the students 256 (89.8%) were
single.

On the awareness of genotype screening for
sickle cell disease, majority, 261 (91.6%)
have heard about genotype screening for
sickle cell disease mainly through health
workers and relations while 235 (82.5%)
knew their haemoglobin genotype (table 2).

Adequate (positive) responses were recorded
for knowledge and attitude
questions/statements with mean score values
of 3.64+0.70 and 3.62+0.40 respectively
(tables 3 & 4). The mean criteria of 3.0 were
used for accepting an item. The respondents
however rejected the item “that genotype
should not be a barrier in marriage if both
love each other” (negative mean score
2.11+1.24) while majority agreed that
genetic screening should only be done for
intending couples (mean score 2.38+1.28).
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Table 1: Demographic Distribution of the students (N = 285)

Demographic Characteristics No of Respondents Percentage
Age
< 20yrs 120 42.1%
21 - 30yrs 141 49.5%
31 - 40yrs 13 4.6%
40yrs & above 11 3.9%
Gender
Male 171 60.0%
Female 114 40.0%
Marital status
Single 256 89.8%
Married 22 7.7%
Divorced 3 1.1%
Separated 4 1.4%
Religion
Christianity 276 96.8%
Islam 1 0.4%
Traditional 8 2.8%
Ethnicity
Igho 275 96.5%
Yoruba 2 1%
Others (Ikwere, Delta, Effik) 8 2.8%
Faculty
Health Science 201 70.5%
Others 84 29.5%
Table 2 — Knowledge of SCD and genetic sickle cell screening:
Questions/ Statement Respondents’ No (%)
Do you know your blood haemoglobin genotype? (N=285)
Yes 235 (82.5)
No 50(17.5
If yes, when was the genotype done? (N=235)
Infancy 43 (18.3)
School entry 181 (77.0)
Pre-marital screening 8(3)
Others 4(1.7)
Do you know about genetic sickle cell screening? (N=285)
Yes 261 (91.6)
No 24 (8.4)
If yes, how did you hear about it? (N=261)
Health worker 103 (39.5)
Media 28 (10.7)
Social worker 19 (7.3)
Relations 83 (31.8)
Church 24 (9.1)
Others (movies 1, friends 4(1.5)

3)
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Table 3: Knowledge of genotype screening for sickle cell disease (N=285)

ITEMS SD D N A SA Sum MeantSD

Sickle cell disease is an inherited blood 24 6 28 168 56 1072 3.80+1.06
disorder caused by abnormal haemoglobin

Sickle cell disease cannot be cured but can be 12 7 14 138 114 1190 4.18+0.95
prevented

Sickle cell disease is a communicable disease 81 106 16 39 43 712  3.50%1.42
that can be transmitted by person to person
contact.

Sickle cell disease can be prevented by pre- 8 20 10 122 125 1191 4.18+0.99
marital screening

Sickle cell disease is neither a  spiritual 7 3 19 111 145 1239 4.35+0.85
condition nor result of witchcraft or sorcery

Mean of knowledge 1042 3.66+0.70

* Cut-off point = 3.0
Key: SD - strongly disagree, D - disagree, N- neutral, A — agree, SA — strongly agree.
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Table 4: Attitude of first year students’ towards genotype screening for sickle cell disease

(N=285)
ITEMS SD D N A SA Sum MeantSD
Blood genotype should determine the choice 8 6 13 130 128 1219 4.26+0.87
of marriage partner

) 2 9 108 161 1273 4.47x0.75
I have the right to know the blood genotype
of my intending spouse.
I will encourage my children and others to 5 0 5 108 164 1272 4.51+0.71
know their blood genotype before marriage

116 88 34 27 20 602 211+1.24
Blood genotype screening should not be a
barrier to marriage if both love each other
Blood genotype screening should only be 77 116 24 39 28 677  2.38+1.28
done for intending couples.
Blood genotype testing should be part of 110 8 148 118 1217 4.27%0.85
school health program.
Intrauterine testing should be encouraged so 37 91 64 51 41 820 2.89+1.26
that affected foetus should be aborted.

2 11 29 159 80 1147 4.02+0.91
Pre- and post-counselling should be part of
consideration for blood genotype screening.
Mean of Attitude 1031 3.62+0.40

* Cut-off point = 3.0

Key: SD - strongly disagree, D - disagree, N- neutral, A — agree, SA — strongly agree.

DISCUSSIONS

The world over, there is an ongoing debate
whether care of SCD should be integrated
into existing health services or whether there
should be disease-specific programmes [7].
WHO recommends that countries where the
SCD birth prevalence exceeds 0.5 per 1000
births should develop separate SCD
programmes. Although Nigeria has a
national guideline for the management of

SCD [14] and has created special centers in
each geopolitical zone, these guidelines are
bereft of policies aimed at prevention
through advocacies, education/counseling,
and inclusion in the primary health care
system. Comprehensive, dedicated SCD
programmes with special emphasis on
follow-up care, family and patient education
and counseling, and prevention and
treatment of complications has been
observed to have a significant impact in
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reducing morbidity and mortality [26,27,28].
Therefore this study examined the
perception and awareness of genetic sickle
cell screening using fresh undergraduate
students of Ebonyi State University as a
cohort.

The study observed adequate knowledge
(positive mean score > 3.0) among the
respondents. This is similar to the previous
findings in the same environment [29,30]
but differ at the time the respondents knew
their genotype. Greater percentage only
knew their genotype while school entry.
Most of the students were not married,
making the pre-marital screening knowledge
to be low. This was attributed to better
enlightenment and exposure by various
educational, social and religious groups.

In Nigeria, it has been observed that most
enlightened parents especially those with the
knowledge of SCD and carrying one of the
defective  haemoglobin  genes  prefer
knowing the children's genotype at infancy
[31]. This study indicated that most of the
respondents  knew their haemoglobin
genotype at infancy and during school entry.
Most of the respondents were aware of the
genetic screening for sickle cell disease.
This is parity with the findings of Olarewaju
et al (2013) [32], in Jos, North Central —
Nigeria, and Ugwu, (2016) [30] who also
observed health workers, family members
and friends as the major sources of
information for genetic sickle cell screening.
The old misconception that SCD was due to
incorporeal factors [33] was not supported
by the respondents; who agreed that SCD is
neither a spiritual condition nor result of
witchcraft or sorcery.

Pre-marital testing and counselling has been
identified as an important means of
controlling the spread of the defective gene
[7,14]. Greater percentage of the
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respondents in this study supported this view
and exhibited positive knowledge (mean
score 4.18+0.99). In addition, the majority
of those who had positive attitude towards
genotype screening for sickle cell disease
were also found to have adequate knowledge
about SCD while those who have limited
knowledge have negative attitude towards
genotype screening for sickle cell disease.
This means that negative attitude towards
sickle cell disease screening may be due to
inadequate knowledge about the disease.
This is in agreement with the findings of Ani
et al., (2012) [34]. Negative attitude towards
SCD will result in denial and concealment
of the disease by the affected individuals as
well as carriers, with adverse consequences
[35].

Elimination of  negative  attitudes,
discrimination and stigmatization depends
largely on the extent of enlightenment of the
society on issues concerning SCD and this is
one of the objectives this study intends to
address. Owverall, positive attitude was
observed for the knowledge
questions/statements (mean score > 3.0) but
there were some negative attitudes- “blood
genotype screening should not be a barrier
to marriage” and “that genetic screening
should only be done for intending couples”.
Awareness  creation  through  proper
education therefore is of utmost important.
Evidence abound on the importance of
premarital counseling and testing as a means
of reducing the prevalence of inherited
disorders of haemoglobin, principally by
identifying and offering counseling to
intending couples of high-risk marriages
[36,37]. Premarital counseling has been
shown to have a significant advantage over
neonatal screening in that while it is aimed
toward primary prevention, the latter
addresses secondary, or tertiary prevention
(after the deed has been done). In advanced
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countries with an equally significant burden
of SCD, genetic counseling and testing have
been well established with remarkable
reduction in the chances of at-risk couples
giving birth to affected children [38,39] The
reverse is the case with developing
countries. In Nigeria, the current utilization
of genetic counseling and testing for SCD is
unacceptably low [40,41]) and calls for
urgent interventions so as to prevent adverse
effect on health policy planning and
execution. Policies aimed establishing
robust preventive counseling and testing is
advocated.

Conclusion/Policy Recommendation:

The fresh students of Ebonyi State
University, Abakaliki-Nigeria, demonstrated
adequate knowledge and attitude towards
SCD and genetic SCD screening. However,
similar studies are needed to evaluate the
SCD knowledge and control among the less
educated or educationally disadvantaged
populations in the same environment.
Nigeria is long overdue for a clear well-
articulated policy to prevent sickle cell
disease (SCD). Policy to:

1. Integrate SCD into the Primary
Health Care Program of the Nation
to involve government participation
at all levels; Federal, state and Local
Council.

2. Capacity building and development
of health professionals through
training and re-training on genetic
counseling and testing, diagnostics
and clinical management and support
of persons living with SCD.

3. Establishing newborn  screening
program and centres for mandatory
screening of all newborns.

4. Collaborate with religious
institutions and faith-based
organizations to sustain and improve

Chukwurah et al

the quality of their various pre-
marital screening programs

5. Establishing genetic counseling and
testing program for the general
population at primary care level
(community and local councils)

6. Massive health education programs
to increase awareness of SCD and
need for voluntary counseling and
testing.

7. Nationwide provision of adequate
infrastructure and personnel for
testing services.

Acknowledgements

We thank the EBSU Management for giving
approval for this study, staff of the
University Medical Centre and students of
Ebonyi State University, Abakaliki —
Nigeria for the encouragement, support and
being part of the study.

Funding:
This research was self-funded by the authors

Conflict of Interest:
The authors have no conflicts of interest to
declare.

REFERENCES

1. Aken’ova Y. Distribution of sickle cell
disease in African. Dokita, University
College Hospital, Ibadan, Nigeria, 2013,
pp.1-9

2. Adekile A Adeodu 0.

Haemoglobinopathies. In:  Azubuike J,

Nkanginieme K (eds)  Textbook  of

paediatrics and child health in a tropical

region, 2« edition. African Educational

Services, Owerri, 2007; pp. 373-390.

A Publication of the Association of Medical Laboratory Scientists of Nigeria, under a Creative Commons
Attribution Non-Commercial 4.0 International Public License (CC BY-NC 4.0).

16


http://jomls.org/
mailto:info@jomls.org

Journal of Medical Laboratory Science, 2019; 29 (3): 8-20

http://jomls.org ; info@jomls.org

3. Hoffbrand A, Petit J, Moss P.
Essential haematology, 4~ edn., Blackwell
Science; Massachusetts, 2001; pp. 85-90.

4. Martin P, Pearson H.
Hemoglobinopathies and thalassemias. In:
Kenn B, Oski F. (eds) Oski’s essential
paediatrics, 3« edn. Lippincott-Raven
Publishers, Philadelphia, 1997, pp. 347-
350.

5. Piel FB, Hay SI, Gupta S, Weatherall
DJ, Williams TN. (2013). Global burden of
sickle cell anaemia in children under five,

2010-2050: modelling based on
demographic, excess mortality, and
interventions. PLoS Med, 2013,
10:€1001484. Doi:10.
1371/journal.pmed.1001484. Available

online: (accessed 2~ March, 2019).

6. National Heart Lung, and Blood
Institute, National Institute of Health. Sickle

cell disease research and care.
http://www.nhlbi.nih.
Gov/news/spotlight/fact-sheet/sickle-cell-
disease-research-care. Html, 2012.

(Accessed online; March 2018).

7. World Health Organization. Sickle
Cell Anaemia. Geneva: World Health
Organisation; Agenda item 11.4. 59th World
Health Assembly, 2006. Available online:
(accessed 2« February, 2019).

8. Serjeant GR, Sergent BE. (2001).
The epidemiology of sickle cell disorder: A
challenge for Africa. Arch Ibadan Med,
2001, 2(2):4-52. Available online: (accessed
15+ January 2019)

9. Chandrakasan S. An Overview of
Hemoglobinopathies and the Interpretation
of Newborn Screening Results. Pediatric

Chukwurah et al

Annals, 2013, 42(12): 502-508. Available
online: (accessed 2~ February, 2019).

10. Kaine WN, Udeozo 10. Incidence of
sickle cell trait and Anaemia in Igbo
Preschool Children. Nig J Paed., 1981, 8:87-
9.

11.  Taiwo IA, Oloyede OA, Dosumu
AO. Frequency  of  sickle cell
genotype among the Yorubas in Lagos:
implications for the level of awareness and
genetic
counseling for sickle cell disease in
Nigeria. J. Communiy Genet.,, 2011,
2:13-18.

12. Adewoyin  AS, Alagbe AE,
Adedokun BO, _Idubor NT. Knowledge,
attitude and control practices of sickle cell
disease among youth corps members in
Benin city, Nigeria. Annals of Ibadan
Postgraduate Medicine, 2015, 13(2): 100-
107.

13. Nigerian Data Portal (2016).
Nigerian  population  census:  2006.
Nigeria.opendataforafrica.org, 2016,

Available online: (accessed 15+ January
2019).

14, Federal Ministry of Health -
Nigeria. National Guidelines for the Control
and Management of Sickle Cell Disease.
2014, Available online: (accessed 15¢
January 2019).

15. Ezechukwu C, Chukwuka J. Pre-
marriage counselling is a tool for sickle cell
disease awareness in Nigerians. Sahel Med.
J., 2004, 7:54-57.

A Publication of the Association of Medical Laboratory Scientists of Nigeria, under a Creative Commons
Attribution Non-Commercial 4.0 International Public License (CC BY-NC 4.0).

17


http://jomls.org/
mailto:info@jomls.org
http://www.nhlbi.nih/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adewoyin%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27162522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alagbe%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27162522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adedokun%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27162522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Idubor%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27162522

Journal of Medical Laboratory Science, 2019; 29 (3): 8-20

http://jomls.org ; info@jomls.org

16. Nnaji GA, Ezeagwuna DA, Nnaji I,
Osakwe JO, Nwigwe AC, Onwurah OW.
Prevalence and pattern of sickle cell disease
in premarital couples in South-eastern
Nigeria. Nig. J.Clin. Pract., 2013, 16:309-
314. Available online: (accessed 15+ January
2019)

17. Nigerian National Assembly. The
Genotype Test Bill: An attempt to curb

Sickle Cell Disease in Nigeria. 2011.
Available online: (accessed 15+ January
2019)

18. Nwegbu MM, Isa HA, Nwankwo
BB, Okeke CC, Edet-Offong UJ, Akinola
NO et al., Preliminary Evaluation of a Point-
of-Care Testing Device (SickleSCAN™) in
Screening for Sickle Cell
Disease, Hemoglobin, 2017, 41:2,77-
82. DOI: 10.1080/03630269.2017.1329151.
Available online: (accessed 15+ January
2019)

19.  Adewuyi JO. Knowledge of and
attitude to sickle cell disease and sickle
carrier screening among new graduates
of Nigerian Tertiary Educational
Institutions. Postgrad. Med. J., 2000, 7(3):
120-123. Available online: (accessed 15¢
January 2019).

20. Awe G. Exploring the Role of
Religious Leaders in Preventing Sickle Cell
Disease in Nigeria, Dissertation Submitted
in Partial Fulfilment of the Requirements for
the Degree of Doctor of Philosophy Public
Health, College of Health Sciences, Walden
University, 2018.  Awvailable  online:
(accessed 15+ January 2019).

21. UN General Assembly (63« Sess:
2009 — 2009). Recognition of sickle cell
anaemia as a public health problem.

Chukwurah et al
(A/RES/63/237). Available online:
(accessed 15+ January 2019).
22.  African documents
Assembly/AU/Dec. 73-90 V),
Assembly/AU/Decl. 1-3 (V) and
Assembly/AU/Resolution 1 (V). Available
online: (accessed 25+ January 2019)

Union,

23. WHO: Regional Committee for
Africa Sixtieth Session Malabo, Equatorial
Guinean: Provisional agenda item 7.6
Sickle-cell Disease: A Strategy for the WHO
African Region Report of the Regional
Director (AFR/RC60/8), 2010. Available
online: (accessed 15+ January 2019)

24. Faul F, Erdfelder E, Lang AG,
Buchnea. (2007). G*Power 3: A flexible
statistical power analysis program for the
social, behavioral, and biomedical sciences.
Behavior Research Methods, 2007, 39, 175-
191. doi.org/10.3758/bf03193146. Available
online: (accessed 15+ January 2019).

25.  Adeyemi AS, Adekanle DA.
Knowledge and attitude of female health
workers towards prenatal diagnosis of sickle
cell disease. Nig. J. Med, 2016, 16(3):268—
270.

26.  Akinyanju O, Otaigbe A, Ibidapo M.
Outcome of holistic care in Nigerian patients
with  sickle cell anaemia. Clin. Lab.
Haematol. 2005; 27:195-199. Available
online: (accessed 10~ March 2019).

27. Makani J, Soka D, Rwezaula S, Krag
M, Mghamba J, Ramaiya K, Cox SE, Grosse
SD. Health policy for sickle cell disease in
Africa: experience from Tanzania on
interventions to reduce under-five mortality.
Trop. Med. Intern. Health, 2015, 20(2):
184-187.

A Publication of the Association of Medical Laboratory Scientists of Nigeria, under a Creative Commons
Attribution Non-Commercial 4.0 International Public License (CC BY-NC 4.0).

18


http://jomls.org/
mailto:info@jomls.org
https://doi.org/10.1080/03630269.2017.1329151

Journal of Medical Laboratory Science, 2019; 29 (3): 8-20

http://jomls.org ; info@jomls.org

28. Sadarangani M, Makani J, Komba
AN, Ajala-Agbo T, Newton CR, Marsh K,
Williams TN. (2009). An observational
study of children with sickle cell disease in
Kilifi, Kenya, Br J Haematol., 2009, 146(6):
675-682. doi: 10.1111/].1365-
2141.2009.07771.x

29. Durotoye 1A, Salaudeen AG,
Babatunde AS, Bosah EC, Ajayi FD.
Knowledge and Perception of Sickle cell
disease among Senior Secondary School
students in Illorin Metropolis. Trop. J.
Health Sc., 2013, 20(2): 1-7. Available
online: (accessed 15+ January 2019)

30. Ugwu NI. SCD: Knowledge among
undergraduate students. Asian Journal of
Medical Sciences, 2016, 7(5): 89- DOI:
10.3126/ajms.v7i5.15044. Available online:
(accessed 15+ January 2019).

31. Ezenwosu OU, Chukwu BF, lkefuna
AN, Hunt AT, Keane J, Emodi 1,
Ezeanolue EE. Knowledge and awareness of
personal sickle cell genotype among parents
of children with sickle cell disease in
southeast Nigeria. Journal of community
genetics, 2015, DOI: 10.1007/s12687-015-
0225-5. Available online: (accessed 15
January 2019)

32.  Olarewaju SO, Enwerem K,
Adebimpe WO, Olugbenga-Bello A.
Knowledge and attitude of secondary school
students in Jos, Nigeria on sickle cell
disease, Pan African Medical Journal, 2013,
15: 127. Available online: (accessed 15¢
January 2019)

33. Zounon O, Anani L, Latoundji S,
Sorum PC, Mullet E. Misconceptions about
sickle cell disease (SCD) among lay people
in Benin. Preventive Medicine Journal,
2012, 55(3): 251-153.

Chukwurah et al

34. Ani  C, Mayordomo-Aranda A,
Kinanee J, Ola B, Kramer. T. Trainee-
teachers’ stigmatising attitude towards sickle
cell disorder in Nigeria. European Journal
of Educational studies, 2012, 4(3): 349-360.
Available online: (accessed 15+ March,
2019)

35.  Afolayan JA, Jolayemi FT. Parental
attitude to Children with sickle cell disease
in selected health Facilities in Irsepodun
Local Government, Kwara State, Nigeria.
Ethno. Med, 2011, 5(1): 33-40. Available
online: (accessed 15+ January 2019).

36. Meyer BF. Strategies for the
prevention of hereditary diseases in highly
consanguineous population. Annals of
Human Biology, 2005, 32: 174-179.
Available online: (accessed 15+ January
2019).

37. Tamhankar PM, Agarwal S, Arya V,
Kumar R, Gupta UR, Agarwal SS.
Prevention of homozygous beta thalassemia
by premarital screening and prenatal
diagnosis in India. Prenat. Diagn, 2009,
29:83-88. Awvailable online: (accessed 15¢
January 2019).

38. Gallo AM, Wilkie D, Suarez M,
Labotka R. Molokie R, Thompson A.
Reproductive decisions in people with sickle
cell disease or sickle cell trait. West J. Nurs.
Res., 2010, 32:1073-1090. Available online:
(accessed 10 January, 2019).

39. Hassell KL. Population estimates of
sickle cell disease in the U.S. Am J. Prev.
Med, 2010, 8 (4 Suppl:S): 512-21. Available
online: (accessed 15+ January 2019).

40.  Aneke JC, Okocha CE. Sickle cell
disease genetic counseling and testing: A

A Publication of the Association of Medical Laboratory Scientists of Nigeria, under a Creative Commons
Attribution Non-Commercial 4.0 International Public License (CC BY-NC 4.0).

19


http://jomls.org/
mailto:info@jomls.org
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sadarangani%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19650883
https://www.ncbi.nlm.nih.gov/pubmed/?term=Makani%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19650883
https://www.ncbi.nlm.nih.gov/pubmed/?term=Komba%20AN%5BAuthor%5D&cauthor=true&cauthor_uid=19650883
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ajala-Agbo%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19650883
https://www.ncbi.nlm.nih.gov/pubmed/?term=Newton%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=19650883
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marsh%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19650883
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20TN%5BAuthor%5D&cauthor=true&cauthor_uid=19650883
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2774158/
https://dx.doi.org/10.1111%2Fj.1365-2141.2009.07771.x
https://dx.doi.org/10.1111%2Fj.1365-2141.2009.07771.x
http://www.amhsjournal.org/searchresult.asp?search=&author=John+C+Aneke&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.amhsjournal.org/searchresult.asp?search=&author=Chide+E+Okocha&journal=Y&but_search=Search&entries=10&pg=1&s=0

Journal of Medical Laboratory Science, 2019; 29 (3): 8-20

http://jomls.org ; info@jomls.org

review: Archives of Medicine and Health
Sciences, 2016, 4(1): 50-57.
DOI: 10.4103/2321-4848.183342. Available
online: (accessed 15+ January 2019).

41. Nnaji GA, Ezeagwuna DA, Nnaji I,
Osakwe JO, Nwigwe AC, Onwurah OW.

Prevalence and pattern of sickle cell
disease in  premarital  couples in
Southeastern Nigeria. Nigeria Journal of
Clinical Practice, 2013, 16:309-314.
Available online: (accessed 15+ January
2019).

Chukwurah et al

A Publication of the Association of Medical Laboratory Scientists of Nigeria, under a Creative Commons
Attribution Non-Commercial 4.0 International Public License (CC BY-NC 4.0).

20


http://jomls.org/
mailto:info@jomls.org

