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Abstract

Background: Sickle cell trait is a heterozygous non-disease condition in which an individual inherits sickle haemoglobin
(HbS) with normal haemoglobin A (HbA). Despite increased awareness and testing in Nigeria, it has been observed that
the prevalence of sickle cell disease is not decreasing. The aim of the study was to document the burden of misdiagnosis
of sickle cell trait in a sample from the most populous country in Sub-Saharan Africa.

Methods: A cross-sectional study of 264 biologic parents of children with sickle cell disease accessing haematology
services between January 2019 and December 2019.

Results: The mean ages were 44.2 + 7.4 years and 37.7 £ 6.4 years for males and females respectively with most having
tertiary education. One hundred and forty-four (54.5%) biologic parents of children with sickle cell anaemia had
premarital haemoglobin genotype testing done for both parents at least. The prevalence of misdiagnosis was 28.4% and
17.8% in fathers and mothers respectively; 6.7% and 12.7% of fathers and mothers respectively were misdiagnosed
twice. Of the children of respondents with sickle cell anaemia, 19.0% were misdiagnosed at least once during genotype
testing. Privately owned laboratories and laboratories in private hospitals were identified as the most common facilities
for genotype testing (33.3 — 51.1% and 33.3 — 34.8% respectively) and gave the highest rates of misdiagnoses (up to
43.0% and 31.9% respectively).

Conclusion: A national policy is needed to regulate the framework of laboratory testing in Sub-Saharan countries to
improve the awareness generated and reduce the scourge of misdiagnosis.

Key words: black women; depression; somatic symptoms; cultural competence; mental health; systemic barriers;

community support; holistic health; misdiagnosis; healthcare access

Introduction

Sickle cell trait is a heterozygous non-disease condition in which an
individual inherits sickle haemoglobin (HbS) with normal haemoglobin A
(HbA). The sickle haemoglobin results from the substitution of the amino
acid valine for the amino acid glutamic acid at the sixth position of the p-
globin chain of the haemoglobin.[1] Affected individuals do not manifest
with symptoms or complications of sickle cell disease except in unusual or
extreme conditions like severe dehydration in athletes or hypoxia in high
altitude.[2] Generally, individuals with sickle cell trait have a normal life
expectancy.

The sickle cell gene is seen predominantly in Africans but can also affect
people of other races like Hispanics, Asians, and Caucasians. Globally, more
than 100 million people have the sickle cell trait.[2] In Africa, the prevalence
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of the sickle cell trait varies in different countries, and in these countries,
prevalence varies amongst different geographic locations. An important
variable is Plasmodium falciparum malaria endemicity which has a direct
relationship with the sickle cell gene.[3] The highest prevalence in Africa
and probably worldwide was found in the Bundibugyo district of Western
Uganda with a rate of 45%,[4] though a more recent study found a prevalence
of 13.4%.[5] In Nigeria, which is the most populous country in Africa, the
prevalence of the sickle cell trait ranges from 24 — 25%.[6] This is similar to
Benin with a prevalence rate of 25%, [7] as both countries have a similar
climate and are holoendemic for malaria.

The most common form of sickle cell disease in Sub-Saharan Africa is the
homozygous haemoglobin S gene.[8] Sickle cell disease affects up to 3% of
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births in some parts of Africa.[8] About 200, 000 newborns with sickle cell
anaemia are delivered yearly in Africa [9] and this constitutes approximately
66.6% of the children born with haemoglobinopathies worldwide.[5]

Sickle cell anaemia is a multi-organ disease associated with high morbidity
and mortality with the attendant health burden comparable to that of
communicable diseases. [10,11] It is estimated that 50 — 80% of children
with sickle cell anaemia in Africa will die before their fifth birthday.[12]

Various laboratory diagnostic methods have been developed to promote
early diagnosis of sickle cell trait and disease from the fetal to the newborn
period, and also for the screening of older children and adults. These tests
demonstrate the presence of haemoglobin S, significant reductions in
haemoglobin A and variations in the percentages of hemoglobin F and A2 in
red blood cells. The screening tests commonly used in Africa are sickling
test using sodium metabisulphite and sickle solubility test. The confirmatory
tests are hemoglobin electrophoresis (HBE), isoelectric focusing (IEF) and
high-performance liquid chromatography (HPLC).[1] These tests are very
specific and are used to confirm the sickle phenotype (AS/SS/SC/SB-
thalassaemia). In addition, HPLC can quantify hemoglobin fractions.

In Africa, the predominant screening method is sickling test using sodium
metabisulphite which creates a hypoxic environment that deforms the red
blood cells containing haemoglobin S. Confirmatory testing, though
mandatory, is not done in many parts of Sub-Saharan Africa because of cost
and the weak support infrastructure. In developed countries, HPLC is the
predominant diagnostic method.[1]

In Nigeria, there are many laboratories and most, if not all, do hemoglobin
genotype testing. The laboratories range from privately owned to
laboratories that are part of a primary, secondary, or tertiary health
institution. Most adults in Nigeria go for premarital genotype testing on
account of the increasing awareness of sickle cell disease and its
complications. This is to prevent the couple from having children with sickle
cell anaemia and the attendant physical, emotional, psychosocial, and
financial burden. Despite the increased awareness and testing, it has been
observed that the prevalence of the disease is not decreasing. [13, 14] This
study, therefore, aimed to document the burden of misdiagnosis of sickle cell
trait in one of the largest tertiary health institutions in Nigeria, and identify
which groups of laboratories were associated with the misdiagnosis of the
sickle cell trait.

Methods

The study was conducted at the Lagos University Teaching Hospital
(LUTH), Lagos State, Nigeria. Lagos State is in the South-Western part of
Nigeria and is the center of commerce in the country. The population as of
2016 was estimated to be over 21 million. [15]

The study was cross-sectional in design. The study population included the
biologic parents of children with sickle cell disease attending the Pediatric
Hematology Clinic and those admitted into the pediatric wards between
January 2019 and December 2019.

Ethical approval was obtained from the Health Research Ethics Committee
of LUTH prior to the commencement of the study. Informed consent was
obtained from the parent of each child after thoroughly explaining the scope,
nature, and objectives of the study. Interviewer-administered questionnaires
were used to collect the information from each consecutive parent that
consented to participate in the study.

The minimum sample size was determined using the formula;
n= z2pq

d2
Where n = sample size

p = expected proportion of misdiagnosis in the population, assumed to be
20%
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q=1-p

z = standard normal distribution at o level of 0.05 = 1.96 at 95%
confidence interval

Sample size, n = 1.962 x 0.2 (0.8)
0.052
=3.8416 x 0.16
0.0025
=245.8 ~ 246

Using a 5% attrition rate (12.3) to make up for incomplete data, total sample
size was:

n =246 + 12.3 = 258.3; this was rounded up to 264.

Therefore, a total number of 264 biological parents were recruited into the
study.

Data collected was analyzed using the Statistical Package for Social Sciences
(SPSS) software (version 20.0). Results were presented in frequency tables,
graphs, and figures. Proportions were used to summarize categorical
variables. Pattern of misdiagnosis in each type of laboratory was calculated
as the number of misdiagnoses in that center divided by the number of
hemoglobin genotype testing done in the center. Level of significance was
set at a P value of <0.05.

Results

A total of two hundred and sixty-four biological parents of children with
sickle cell disease were included in the study. The mean age of fathers and
mothers was 44.2 + 7.4 years and 37.7 + 6.4 years respectively [Table 1].
Majority of the parents (62.9% and 59.1% of fathers and mothers
respectively) had at least tertiary level of education and were professionals
[Table 1].

Among the biologic parents of children with sickle cell anaemia, 144
(54.5%) had premarital haemoglobin genotype testing done for both parents
at least once.

The prevalence of misdiagnosis was 28.4% and 17.8% in fathers and mothers
respectively; 6.7% and 12.7% of fathers and mothers respectively were
misdiagnosed twice [Table 2]. Of the children of respondents with sickle cell
anaemia, 19.0% were misdiagnosed at least once during genotype testing
[Table 2].

Privately owned laboratories and laboratories in private hospitals gave the
highest rates of misdiagnoses (up to 43.0% and 31.9% respectively) [Table
3]

Discussion

The global burden of sickle cell anemia is still largely borne by countries in
Sub-Saharan Africa.[14] Currently, Nigeria alone harbors about one-third of
all cases of sickle cell disease.[16] Over the years, several studies have
proposed different factors responsible for the continued endemicity of sickle
cell disease in Sub-Saharan Africa.[16] Worldwide, innovations and
breakthroughs in the field of hemopoietic stem cell transplantation have
resulted in creation of a definitive cure for the disease, while several
interventions such as prophylactic antimalarial and antibiotics
administration, newborn screening, transcranial doppler screening and
exchange blood transfusions have resulted in increased life expectancy of
those with sickle cell anaemia. However, a lot of these interventions are not
readily available in resource-constrained settings.[17] Since the goal of
eradicating the disease is careful haemoglobin selection by pairing of
genotypically compatible pairs, every potential parent with sickle cell trait
misdiagnosed as being free of the sickle gene can result in dire consequences.

Previously in Nigeria, poor knowledge and attitude towards premarital
hemoglobin genotype testing and counseling resulted in couples giving birth
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to children with sickle cell anaemia and a resulting high prevalence of the
disorder. This was corroborated in 2015 by Adewoyin et al, [18] in Benin
City in Southern Nigeria, who reported that the prevalence of premarital
genotype testing was 13.2% and although 98.4% of the respondents knew
that sickle cell anaemia was a disease, only 17.8% of respondents had good
knowledge of the disease. In Jos, North-Central Nigeria, Oyedele et al,[13]
recorded improved awareness of premarital genotype screening (50.7%) and
actual screening (52.7%). This improved awareness and screening is as a
result of several interventions such as community education programs and
outreaches with the participation of religious bodies.[13]

Despite this improvement, there has been no steady decline in the prevalence
of sickle cell disease in Nigeria. This implies that there are other factors
responsible for this inconsistency. Individuals who had premarital
hemoglobin genotype testing at least once before marriage and have been
deemed genotypically compatible still give birth to children with sickle cell
anaemia.

The study found that slightly over half (54.5%) of couples underwent
premarital genotype testing and counselling before marriage which was
similar to what was reported by Oyedele et al. [13] In spite of this increased
awareness, high prevalence rates of misdiagnosis of sickle cell trait in parents
of children with sickle cell disease were noted with rates of 28.4% and 17.8%
in fathers and mothers respectively. These parents reported misdiagnosis of
the genotype at least once with most misdiagnosed as having genotype AA.
With the assurance of a compatible genotype, these individuals got married
and unexpectedly had children with sickle cell anaemia with the attendant
medical, psychosocial, financial and socioeconomic consequences. This
finding was similar to another study in Enugu, South-East Nigeria where all
the parents sampled had premarital genotype testing, however 39.1% of the
couples ended up with children with sickle cell anaemia.[19]

Misdiagnosis of sickle cell trait was highest in private laboratories and lowest
in laboratories situated in tertiary hospitals and the National Sickle Cell
Foundation. This is not unexpected as these larger facilities have the capacity
to install equipment with better accuracy/precision such as high-performance
liquid chromatography, and also to employ trained and experienced
professionals to work in the laboratories unlike the smaller facilities with
limited resources. Furthermore, factors such as on-specificity of
experimental assay, inappropriate allele calling, or random assay instability
could also have contributed to the disparity in results between the various
laboratories. [20,21] Perhaps, the approach to genotype testing in these
laboratories including the use of less efficient methods could account for the
high disparity rates observed. In many laboratories, genotype testing is done
by haemoglobin electrophoresis and although it has a fairly high accuracy
rate, it does not compare in sensitivity and specificity to liquid
chromatographic methods which are not widely available.[21]

Even in the children with sickle cell disease, treatment was delayed in 19%
because they were misdiagnosed as having another genotype which was
predominantly haemoglobin AA (63.3%), and in fewer cases haemoglobin
AS (34.7%). This shows that this problem is on-going and definitive
measures need to be taken if we are to eradicate it. In a review by Sarat et
al,[22] involving103 adults with sickle cell disease, there was a delay in
diagnosis in 3.9% of adults which was more pronounced in patients with
haemoglobin SC in whom the median age at diagnosis was much later (21
years) compared to 5 years for haemoglobin SS. This may significantly
impact their quality of life and increase morbidity and mortality.

In this age where there are several methods of prenatal diagnosis and
diagnosis within the first 6 months of life, many children in Nigeria with the
disease are still diagnosed later in life following several recurrent vaso-
occlusive crises. In Enugu, the age of diagnosis of sickle cell disease ranged
from 2 months to14.7 years with a median age of 24 months.[23] Only 10.4%
were diagnosed before the age of six months and all were diagnosed after
they had presented with symptoms and complications.[23]
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Conclusion

The study shows that misdiagnosis of sickle cell trait constitutes a significant
problem in Sub-Saharan Africa with 28.4% of fathers and 17.8% of mothers
of children with sickle cell anaemia affected, and 19% of children with sickle
cell anaemia initially misdiagnosed. The results of this study, although
conducted in Nigeria, may be generalizable to most countries in Sub-Saharan
Africa because of similar sociodemographic and economic characteristics.
The major limitation of this study is that we did not explore the methods of
haemoglobin genotype testing in the laboratories to identify which one(s) is
(are) associated with errors, or other factors which might contribute towards
misdiagnosis of sickle cell trait in laboratories. We therefore recommend
increased awareness about its prevalence and counselling of potential parents
on the need for confirmatory premarital haemoglobin genotype testing to
ensure there are no errors, as well as the development of a national algorithm
to testing. We further recommend routine quality improvement checks of
laboratories to minimize errors.

What is already known

Increased awareness of a disease leads to disease modifying behaviours and
reduced prevalence.

What this study adds

Increased awareness does not translate to a reduced burden in the setting of
poor regulation of laboratories, absence of national guidelines and poor
laboratory quality management systems.

Acknowledgements

All the parents and children who access services at the paediatric
haematology unit of the Lagos University Teaching hospital, Lagos, Nigeria.

Declarations
i. Funding: Not applicable
ii.Conflict of interest/Competing interests: None

iii. Ethics approval: Obtained from the Health Research Ethics Committee
of LUTH prior to the commencement of the study.

iv. Consent to participate: Obtained from parent(s) prior to administration of
the questionnaires.

v. Consent for publication: Respondents were informed that research
findings will be published and their consent was obtained prior to
administration of the questionnaires.

vi. Availability of data and material (data transparency): Yes

vii. Code availability (software application or custom code): Statistical
Package for Social Sciences (SPSS) software (version 20.0)

viii. Authors’ contributions:

a. Study Design: JE, AA

b. Literature Search: JE, AJ, FB, AA

c. Data Collection: JE, AJ, FB

d. Data Analysis: AJ, FB, AA

e. Manuscript Preparation, Editing & Review: JE, AJ, FB, AA
References

1. Makani J, Ofori-Acquah SF, Nnodu O, Wonkam A, Ohene-
Frempong K. (2013). Sickle cell disease: new opportunities
and challenges in Africa. Sci. World J.:1.

2. In: WHO Media Centre. 2012. American Society of
Hematology. Sickle cell trait. Washington DC2016.

Page 3 of 4


https://onlinelibrary.wiley.com/doi/abs/10.1155/2013/193252
https://onlinelibrary.wiley.com/doi/abs/10.1155/2013/193252
https://onlinelibrary.wiley.com/doi/abs/10.1155/2013/193252
https://digitalcommons.fiu.edu/cnhs-studentprojects/22/
https://digitalcommons.fiu.edu/cnhs-studentprojects/22/

J. Women Health Care and Issues

3.

10.

11.
12.

13.

14.

To Submit Your Article Click Here:

DOI:10.31579/2642-9756/201

Piel FB, Patil AP, Howes RE. (2010). Global distribution
of the sickle cell gene and geographical confirmation of the
malaria hypothesis. Nat. Commun.; 1:104.

Lehmann H, Raper AB. (1949). Distribution of sickle cell
trait in Uganda and its ethnological significance. Nature.;
164:494-495.

Okwi AL, Byarugaba W, Ndugwa CM, Parkes A, Ocaido
M, Tumwine JK et al. (2010). An up-date on the prevalence
of sickle cell trait in Eastern and Western Uganda. BMC
Hematol.; 10:5.

Akinjanju OO. Sickle cell disorders. NJFP. 1994; 3:24-30.
Rahimy MC, Gangbo A, Ahouignan G. (2003). Effect of a
comprehensive clinical care programme on disease course
in severely ill children with sickle cell anaemia in a sub-
Saharan Africa setting. Blood.; 102:834-838.

Grosse SD, Odame I, Atrash HK, Amendah DD, Piel FB,
William TN et al. (2011). Sickle cell disease in Africa. Am.
J. Prev. Med.;41: S398-5405.

Diallo D, Tehermia G. (2002). Sickle cell disease in Africa.
Curr. Opin. Hematol.;9:111-116.

Kliegman RM, Stanton BF, St. Geme 111 JW, Schor NF,
Behrman RE. (2011). Sickle Cell Disease. Nelson
Textbook of Pediatrics. Nineteenth ed. Philadelphia, PA.
Elsevier Saunders: pp 456.

Weatherall DJ. Hemoglobinopathies worldwide: present
and future. Curr. Mol. Med.2008; 8:592-599.

Aygun B, Odame I. A global perspective on sickle cell
disease. Pediatr Blood Cancer. 2012; 59:386-390.

Oyedele EA, Emmanuel A, Gaji LD, Ahure DO. (2015).
Awareness and acceptance of premarital genotype
screening among youths in a Nigerian community. Int. J.
Med. Health Res.;1(1):17-21.

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

This work is licensed under Creative
Commons Attribution 4.0 License

Submit Manuscript

YVVVYVYYVY

15.

16.

17.

18.

19.

20.

21.

22.

23.

Copy rights@ Joy C. Ekezie,

under five, 2010-2050: modelling based on demographics,
excess mortality, and interventions. PLoSMed.;10(7).
https://search.proquest.com/openview/ff4f1b4136ab5bd3ee
4b06d1973141d5/1?pg-origsite=gscholar&chl=18750
Eleonore NL, Cumber SN, Charlotte EE, Lucas EE, Edgar
MM, Nkfusai CN et al. (2020). Malaria in patients with
sickle cell anaemia: burden, risk factors and outcome at the
Laquintinie hospital, Cameroon. BMC Infect.
Dis.1;20(1):40.

Galadanci N, Wudil BJ, Balogun TM. (2013). Current
sickle cell disease management practices in Nigeria. Int
Health (online).

Adewoyin AS, Alagbe AE, Adedokun BO, Idubor NT.
(2015). Knowledge, attitude and control practices of sickle
cell disease among youth corps members in Benin city,
Nigeria. Ann Ib Postgrad Med.;13(2):100-107.

Chinawa JM, Manyike PC, Aronu AE, Obu HA, Chinawa
AT. (2015). Sickle cell anaemia: Errors in haemoglobin
genotyping: Impact on parents of children attending two
hospitals in South East Nigeria. OJPed.;5(01):7.

Abecasis GR, Cherny SS, Cookson WO, Cardon LR.
(2002). Merlin—rapid analysis of dense genetic maps using
sparse gene flow trees. Nat.Genet.;30(1):97-101.
Pompanon F, Bonin A, Bellemain E, Taberlet P. (2005).
Genotyping Errors: Causes, Consequences and
Solutions.Nat. Rev. Genet.; 6:847-846

Sarat CN, Ferraz MB, Junior MA, CorréaFilho RA, de
Souza AS, de Queiroz Cardoso Al, et al. (2019).
Prevalence of sickle cell disease in adults with delayed
diagnosis. Acta Paul Enferm.;32(2):202-9A.

Chukwu BF, Ezenwosu OU, Eke CB, Chinawa JM, lkefuna
AN, Emodi IJ, et al. (2014). What factors influence the age
at diagnosis of sickle cell anemia in Enugu, Nigeria. J
Blood Disord Transf.; 5:8.

Ready to submit your research? Choose Auctores and benefit from:

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

At Auctores, research is always in progress.

Learn more https://www.auctoresonline.org/journals/women-health-care-and-

issues

Auctores Publishing LLC — Volume 7(7)-201 www.auctoresonline.org
ISSN: 2642-9756

Page 4 of 4


https://www.nature.com/articles/ncomms1104/1000
https://www.nature.com/articles/ncomms1104/1000
https://www.nature.com/articles/ncomms1104/1000
https://www.nature.com/articles/164494a0
https://www.nature.com/articles/164494a0
https://www.nature.com/articles/164494a0
https://link.springer.com/article/10.1186/1471-2326-10-5
https://link.springer.com/article/10.1186/1471-2326-10-5
https://link.springer.com/article/10.1186/1471-2326-10-5
https://link.springer.com/article/10.1186/1471-2326-10-5
https://ashpublications.org/blood/article-abstract/102/3/834/17291
https://ashpublications.org/blood/article-abstract/102/3/834/17291
https://ashpublications.org/blood/article-abstract/102/3/834/17291
https://ashpublications.org/blood/article-abstract/102/3/834/17291
https://www.sciencedirect.com/science/article/pii/S074937971100626X
https://www.sciencedirect.com/science/article/pii/S074937971100626X
https://www.sciencedirect.com/science/article/pii/S074937971100626X
https://journals.lww.com/co-hematology/fulltext/2002/03000/Sickle_cell_disease_in_Africa.5.aspx
https://journals.lww.com/co-hematology/fulltext/2002/03000/Sickle_cell_disease_in_Africa.5.aspx
https://www.ingentaconnect.com/content/ben/cmm/2008/00000008/00000007/art00002
https://www.ingentaconnect.com/content/ben/cmm/2008/00000008/00000007/art00002
https://onlinelibrary.wiley.com/doi/abs/10.1002/pbc.24175
https://onlinelibrary.wiley.com/doi/abs/10.1002/pbc.24175
https://dspace.unijos.edu.ng/jspui/handle/123456789/992
https://dspace.unijos.edu.ng/jspui/handle/123456789/992
https://dspace.unijos.edu.ng/jspui/handle/123456789/992
https://dspace.unijos.edu.ng/jspui/handle/123456789/992
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001484
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001484
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001484
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001484
https://search.proquest.com/openview/ff4f1b4136ab5bd3ee4b06d1973141d5/1?pq-origsite=gscholar&cbl=18750
https://search.proquest.com/openview/ff4f1b4136ab5bd3ee4b06d1973141d5/1?pq-origsite=gscholar&cbl=18750
https://link.springer.com/article/10.1186/s12879-019-4757-x
https://link.springer.com/article/10.1186/s12879-019-4757-x
https://link.springer.com/article/10.1186/s12879-019-4757-x
https://link.springer.com/article/10.1186/s12879-019-4757-x
https://link.springer.com/article/10.1186/s12879-019-4757-x
https://academic.oup.com/inthealth/article-abstract/6/1/23/687642
https://academic.oup.com/inthealth/article-abstract/6/1/23/687642
https://academic.oup.com/inthealth/article-abstract/6/1/23/687642
https://www.ajol.info/index.php/aipm/article/view/132864
https://www.ajol.info/index.php/aipm/article/view/132864
https://www.ajol.info/index.php/aipm/article/view/132864
https://www.ajol.info/index.php/aipm/article/view/132864
https://www.scirp.org/html/2-1330375_53648.htm
https://www.scirp.org/html/2-1330375_53648.htm
https://www.scirp.org/html/2-1330375_53648.htm
https://www.scirp.org/html/2-1330375_53648.htm
https://www.nature.com/articles/ng786z
https://www.nature.com/articles/ng786z
https://www.nature.com/articles/ng786z
https://www.nature.com/articles/nrg1707
https://www.nature.com/articles/nrg1707
https://www.nature.com/articles/nrg1707
https://www.scielo.br/j/ape/a/SsrQ5h6fcHJRBXzxYHDsdWh/?lang=en
https://www.scielo.br/j/ape/a/SsrQ5h6fcHJRBXzxYHDsdWh/?lang=en
https://www.scielo.br/j/ape/a/SsrQ5h6fcHJRBXzxYHDsdWh/?lang=en
https://www.scielo.br/j/ape/a/SsrQ5h6fcHJRBXzxYHDsdWh/?lang=en
https://www.researchgate.net/profile/Bartholomew-Chukwu/publication/270960572_What_Factors_Influence_the_Age_at_Diagnosis_of_sickle_Cell_Anemia_in_Enugu_Nigeria/links/54c091cc0cf28eae4a696c1d/What-Factors-Influence-the-Age-at-Diagnosis-of-sickle-Cell-Anemia-in-Enugu-Nigeria.pdf
https://www.researchgate.net/profile/Bartholomew-Chukwu/publication/270960572_What_Factors_Influence_the_Age_at_Diagnosis_of_sickle_Cell_Anemia_in_Enugu_Nigeria/links/54c091cc0cf28eae4a696c1d/What-Factors-Influence-the-Age-at-Diagnosis-of-sickle-Cell-Anemia-in-Enugu-Nigeria.pdf
https://www.researchgate.net/profile/Bartholomew-Chukwu/publication/270960572_What_Factors_Influence_the_Age_at_Diagnosis_of_sickle_Cell_Anemia_in_Enugu_Nigeria/links/54c091cc0cf28eae4a696c1d/What-Factors-Influence-the-Age-at-Diagnosis-of-sickle-Cell-Anemia-in-Enugu-Nigeria.pdf
https://www.researchgate.net/profile/Bartholomew-Chukwu/publication/270960572_What_Factors_Influence_the_Age_at_Diagnosis_of_sickle_Cell_Anemia_in_Enugu_Nigeria/links/54c091cc0cf28eae4a696c1d/What-Factors-Influence-the-Age-at-Diagnosis-of-sickle-Cell-Anemia-in-Enugu-Nigeria.pdf
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=48
https://www.auctoresonline.org/journals/women-health-care-and-issues
https://www.auctoresonline.org/journals/women-health-care-and-issues

J. Women Health Care and Issues Copy rights@ Layla Al Hachimi, et al,

Auctores Publishing LLC — Volume 7(6)-222 www.auctoresonline.org
ISSN: 2642-9756 Page 5 of 3



