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Abstract

Background: Africa is the most affected continent with 200,000 new born affected by sickle cell anemia annually
with of 5% of under five deaths. Nigeria has the largest sickle cell gene pool in the world with about 2% of all
babies born to Nigerian parents. This study therefore sets out to assess the prevention practices influencing the
frequency of occurrence of vaso-occlusive crisis among patients in Ogun State.

Methods: This study is a descriptive cross-sectional study conducted in Abeokuta South Local Government Area
Ogun State. A consecutive non randomized sampling of all the sickle cell patients that attend the selected facilities
was recruited into the study. Data were collected with the use of questionnaires which were interviewer
administered. A total of 415 patients were recruited into the study. Statistical analyses were conducted using SPSS
for Windows version 20.0.

Result: Two- third [64.8%] of study participants have crisis twice or more in a month. The frequency of crisis was
statistically significantly associated with the age of the child [p = 0.006], use of anti-malaria prophylaxis [p = 0.006],
analgesics [p = 0.0001], taking of plenty fluid [p = 0.001] and soothing herbs [p = 0.0001]. Lifestyle factors such as
giving balance diet [p = 0.217], restriction from strenuous activities [p = 0.08], and attending Clinic appointments
regularly [p = 0.126] were not statistically associated with reduction in the frequency of crisis. Logistic regression
analysis shows that predictors of frequent crisis were individuals who were using prophylaxis antimalarial drugs
[OR = 0.12, CI = 0.05–0.33] and analgesics [OR = 0.15, C.I = 0.06–0.34].

Conclusion: The study reveals that majority of the participants have high frequency of crisis in a month. Drug prophylaxis
rather than lifestyle factors may be more important in the prevention of vaso-occlusive crisis among sickle cell patients.
Background
Sickle cell anaemia contributes the equivalent of 5% of
under five deaths on the African continent, more than
9% of such deaths in west Africa, and up to 16% of
under-five deaths in individual west African countries
[1]. Africa is the most affected continent with 200,000
new born affected by sickle cell anemia per year. This
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constitutes approximately 66.6% of the children born with
haemoglobinopathies worldwide [2]. Nigeria has the lar-
gest sickle cell gene pool in the world. The sickle cell trait
prevalence in Nigeria ranges from 25 to 35%. About 2% of
all babies born to Nigerian parents have sickle cell an-
aemia. Two per hundred births translates to over 150,000
births annually of children with sickle cell anaemia [1].
The prevalence of SCD in Uganda is believed to be the
highest in the whole world and it accounts for approxi-
mately 16.2% of all pediatric deaths [2].
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Appropriate prevention practices and proper management
will lead to reduction in the frequency of vaso-occlusive cri-
sis. SCD patients presents with symptoms such as vaso-
occlusive pain crises, anemia, dactylitis or hand-foot syn-
drome, eye damage, splenic sequestration etc. [3–6]. These
symptoms occurs in SCD patients as a result of blood cells
sticking to the walls of the blood vessels in the brain limiting
blood flow [7]. Timely intervention and appropriate preven-
tion practices is essential in the prevention of complications
of vaso-occlusive crisis [8–16].
Children with SCD need optimal family support, un-

derstanding and care, especially in terms of providing
adequate nutrition and health care delivery so as to
achieve an optimum and steady state of health. Such fa-
vorable family environment and appropriate prevention
measures has been shown to be a good prognostic index
[17, 18]. The psychosocial burden and stress parents of
sickle cell patients undergo could influence their attitude
towards the care of their children positively or nega-
tively. This study therefore sets out to assess the preven-
tion practices influencing the frequency of occurrence of
vaso-occlusive crisis among patients in Ogun State…
Their knowledge and practices towards reducing the fre-
quency and seeking appropriate treatment of vaso-
occlusive crisis in their children is inevitable and also
help in improving the quality of life of these children.

Methods
Study location and population
Abeokuta South is a Local Government Area in Ogun
State, Nigeria. It was established in 1991 and mainly
inhabited by the Egbas, who are of Egba Eku, Egba Aarin
and Egba Igbeyin. The headquarter of the LGA is at
Abeokuta7°09′00″N 3°21′00″E. It has an area of 71 km2

and a population of 250,278 at the 2006 census. The
Local Government shares border with Odede LGA on
its North frontier, Obafemi/Owode on the Eastern while
Abeokuta North LGA on the Southern part respectively.
The Local Government is divided into 15wards for the
purpose of electing councilors into the Local Govern-
ment Council. Each electoral ward has primary health
centre, private clinics, laboratories, pharmacy shops, and
traditional birth attendants.

Study design
This study is a descriptive cross-sectional study to de-
scribe systematically the prevention practices influencing
the frequency of occurrence of vaso-occlusive crisis
among patients Abeokuta south Local Government Area
of Ogun State, Nigeria.

Setting
This study was conducted in State Hospital Sokenu,
Abeokuta and Egba Medical Centre, Isabo, Abeokuta
both in Abeokuta South Local Government Area. The
two hospitals are the two major sickle cell treatment
centre in Abeokuta South LGA, Ogun State.

Sampling technique
A consecutive non randomized sampling of all the sickle
cell patients that attend the selected facilities was used
to recruit participants into the study.

Sample size determination
The minimum number of subjects required for the study
is calculated using the formula :
Minimum sample size, n = Z2 p q/d2
Where Z is the standard deviation set at 1.96 at 95%

confidence interval, p = prevalence set at 50%, q = 1-p,
and d = degree of accuracy set at 0.05

n ¼ Z2 pq=d2

¼ 1:96 2 x0:5x0:5

0:052 ¼ 384:

n was calculated to be 384.
A total of 415 participants were recruited.

Data collection method
Data were collected with the use of interviewer adminis-
tered pre-validated questionnaire. The interviewers were
volunteer Doctors, Nurses and Laboratory Scientists.
The interviewers were previously briefed on the nature
and significance of the study and they were trained on
how to administer the questionnaire under supervision.
On the clinic days of each selected health facility, the re-
searchers meet the participants, re- explained the pur-
pose of the study and assured them of confidentiality of
privileged information and a feedback after the study as
told to them in the last meeting. The study was con-
ducted between January and April 2015.

Ethical approval
Ethical approval to conduct the study was obtained from
the ethical committee of the Olabisi Onabanjo Univer-
sity Teaching Hospital, Sagamu. Permission was also ob-
tained from the selected health facilities for the study,
discussed with the Officers in-charge on the aims and
objectives of the study, the procedure and feedback was
assured which could contribute to the management of
their patients. At the end of each meeting with the hos-
pital management, verbal consent was obtained.
Written consent was obtained from the study partici-

pants before the commencement of the study. The par-
ticipants were met on the day of clinics by the
researchers and the purpose, general content and nature
of the study were explained and they were given



Table 1 Demographic Characteristics of study Participants

VARIABLES FREQUENCY (n = 415) PERCENTAGE (%)

Age of Participants with SCD

1–4 years 122 29.4

5–9 years 177 42.7

10–14 years 66 15.9

15–19 years 27 6.5

20–24 years 20 4.8

25 years & above 3 0.7

Total 415 100.0

Sex of Participants with SCD

Male 222 53.5

Female 193 46.5

Total 415 100.0

Number of Siblings lost due to SCD

One 62 14.9

Two 10 2.4

Three 4 1.0

Four 1 0.2

None 338 81.4

Total 415 100.0
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assurance of confidentiality of information offered and
feedback at the end of the study.
For participants under the age of 16, written parental

consent was obtained. All the patients have their parents or
guardians present in the clinic with them to care for them.

Data analysis
Statistical analyses were conducted using SPSS for Win-
dows version 20.0 First, descriptive statistics were gener-
ated for each survey measure. Quantitative data
collected was checked for errors, cleaned and entered.
Data was summarized with proportions and means and
presented using frequency tables. Frequency of crisis
was categorized as either Once or less monthly (low fre-
quency) and twice or more monthly as high frequency of
crisis.
Variables such as plenty fluid was elicited by asking

how many glass of cup of water do you take daily- show-
ing them a 500mls cup. Three litres [6 glass of cup daily]
was classified as adequate. Balance diet was taken as the
description of diet containing carbohydrate, protein and
fats for three previous meals. A strenuous activity was
described as patient’s involvement in additional non rou-
tine, high oxygen demanding activities.
Bivariate analyses using the X2 test were used to com-

pare the socio-demographics of participants with the fre-
quency of sickle cell crisis status of their child. The level
of statistical significance was set at 5%. A logistic regres-
sion model was produced with low and high frequency
of crisis as outcome variable. All explanatory variables
that were associated with the outcome variable in bivari-
ate analyses, variables with a P-value of ≤0.05 were in-
cluded in the logistic models.

Results
Socio-dermographic characteristics of study participants
A total of 415 patients were recruited into the study.
About half 42.7% of participants’ with SCD age is be-
tween 5 and 9 years, 29.4% were under-fives, 22.4% were
adolescents aged between 10 and 19 years, 4.8% were
young adults between 20 and 24 years and 0.7% of them
were 25 years and above. Sex distribution of the children
with SCD showed that 53.5% were male and 46.5% fe-
males. A third [35.2%] have crisis once or less in a
month, 46% have crisis twice in a month, 18.8% have cri-
sis thrice or more in a month (Table 1).

Practice of vaso-occlusive crisis prevention methods
Table 2 shows the distribution on the method of treating
SCD crisis, 79% give pain relief drugs at home, 60.7%
give anti-malarial, 5.3% patronize local chemist, 2.9%
take them to traditional healers/missionary homes while
29.6% more use of herbal remedies, 93.0% parent takes
the child to the hospital and 82.4% of participant often
meet doctor on duty, 15.9% reasonably often. Table 3
shows the distribution of participants on the method of
preventing crisis, 77.3% give plenty of fluids, 73.5% take
balance diet, 66.3% use insecticide treated net, 53.7%
give prophylaxis drugs, 64.8% dress child in warm
clothing, 45.5% restrict child from strenuous oxygen
demanding activity, 2.9% sought spiritual means and
42.7% keep clinic appointments whether there’s crisis
or not.
Factors associated with frequency of crisis
The frequency of vaso-occlusive crisis was statistically
significantly associated with the age of the participant
with SCD [X2 = 16.412, p = 0.006] and use of anti-
malaria prophylactics [X2 = 7.697, p = 0.006], analgesics
[X2 = 29.186, p = 0.0001], and soothing herbs [X2 =
16.918, p = 0.0001]. There was however no statistically
significant relationship between frequency of vaso-
occlusive crisis and the Sex of the child with SCD [X2 =
16.412, p = 0.06], and the number of siblings with SCD
[X2 = 7.086, p = 0.131].
Lifestyle factors such as giving balance diet [X2 =

1.524, p = 0.217], Restriction from strenuous activities
[X2 = 3.072, p = 0.08], and attending clinic appointments
regularly [X2 = 2.345, p = 0.126] were not statistically as-
sociated with reduction in the frequency of crisis. While
taking of plenty of fluid was statistically significantly



Table 3 Use of Prophylaxis in Prevention of vaso-occlusive crisis

METHOD OF TREATING SC
CRISIS

FREQUENCY (n =
415)

PERCENTAGE
(%)

Give Pain Relieving Drugs at Home

Yes 328 79.0

No 87 21.0

Total 415 100.0

Give Anti-malaria Drug at Home

Yes 252 60.7

No 163 39.3

Total 415 100.0

Take Child to Nearby Chemist

Yes 22 5.3

No 393 94.7

Total 415 100.0

Take Child to Traditional healer/Missionary home

Yes 12 2.9

No 403 97.1

Total 415 100.0

Give Local Herbal Remedies at Home

Yes 123 29.6

No 292 70.4

Total 415 100.0

Take Child to The Hospital

Yes 386 93.0

No 29 7.0

Total 415 100.0

How often they meet Doctor on duty

Often 342 82.4

Reasonably often 66 15.9

Not often 7 1.7

Total 415 100.0

Table 2 Practice of vaso-occlusive crisis Prevention Methods

METHODS OF PREVENTING SC
CRISIS

FREQUENCY (n =
415)

PERCENTAGE
(%)

Giving Plenty Fluids

Yes 321 77.3

No 94 22.7

Total 415 100.0

Giving Balance diet

Yes 305 73.5

No 110 26.5

Total 415 100.0

Ensure Sleeping Under ITN

Yes 275 66.3

No 140 33.7

Total 415 100.0

Giving Prophylactic Drugs

Yes 223 53.7

No 192 46.3

Total 415 100.0

Dressed in Warm Clothing

Yes 269 64.8

No 146 35.2

Total 415 100.0

Restriction from Strenuous Activity

Yes 189 45.5

No 226 54.5

Total 415 100.0

Keep Clinic Appointments

Yes 177 42.7

No 238 57.3

Total 415 100.0

Sought Spiritual Means

Yes 12 2.9

No 403 97.1

Total 415 100.0
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associated with low frequency of crisis [X2 = 13.44, p =
0.001]. This is as shown in Table 4.
In the multiple logistic regression models, two vari-

ables were found to be independently associated with
frequency of crisis. Predictors of low frequent crisis were
individuals who were using prophylaxis antimalarial
drugs [OR = 0.12, CI = 0.05–0.33] and analgesics [OR =
0.15, C.I = 0.06–0.34]. Herbs [OR = 3.74, C.I = 0.71–
19.73], age of child [OR = 0.063, C.I = 0.001–4.11] and
taking plenty of fluid [OR = 1.02, C.I = 0.27–3.78] were
not predictors. This is shown in Table 5.
Discussion
The study reveals that majority of the participants have
high frequency of crisis in a month despite adequate
knowledge in the prevention of crisis and predisposing
factors. The high frequency of sickle cell crisis amongst
the participants is similar to what has been reported in
previous studies [17–19] which reveals that there is
overall increase in frequency of vaso occlusive crisis in
paediatric SCD that its associated with poorer paediatric
quality of life and increases in the psychosocial mal-
adjustment of their caregivers. Obviously, knowledge
does not translate to practice, however the prevention of
vaso occlusive crisis requires huge financial capability
which most of the parents cannot afford.
The age of the participants with SCD shows significant

influence in the frequency of crisis, those participants in



Table 4 Factors associated with frequency of vaso-occlusive
crisis

GIVING
PLENTY
FLUIDS

FREQUENCY OF CRISIS IN A MONTH TOTAL

LOW HIGH

YES 98(67.1%) 223(82.9%) 321(77.3%)

NO 48(32.9%) 46(17.1%) 94(22.7%)

TOTAL 146(100.0%) 269(100.0%) 415(100.0%)

FEEDING WITH BALANCE DIET

YES 102(69.9%) 203(75.5%) 305(73.5%)

NO 44(30.1%) 66(24.5%) 110(26.5%)

TOTAL 146(100.0%) 269(100.0%) 415(100.0%)

\USE OF ITN

YES 89(61.0%) 186(69.1%) 275(66.3%) 0.092

NO 57(39.0%) 83(30.9%) 140(33.7%)

TOTAL 146(100.0%) 269(100.0%) 415(100.0%)

USE OF PROPHYLAXIS DRUGS

YES 65(44.5%) 158(58.7%) 223(53.7%) 0.006

NO 81(55.5%) 111(41.3%) 192(46.3%)

TOTAL 146(100.0%) 269(100.0%) 415(100.0%)

DRESSED IN WARM CLOTHING

YES 98(67.1%) 171(63.6%) 269(64.8%) 0.479

NO 48(32.9%) 98(36.4%) 146(35.2%)

TOTAL 146(100.0%) 269(100.0%) 415(100.0%)

RESTRICTION FROM STRENOUS ACTIVITY

YES 58(39.7%) 131(48.7%) 189(45.5%) 0.08

NO 88(60.3%) 138(51.3%) 226(54.5%)

TOTAL 146(100.0%) 269(100.0%) 415(100.0%)

GIVING ANTI-MALARIA DRUGS AT HOME

YES 69(47.3%) 183(68.0%) 252(60.7%) .0001

NO 77(52.7%) 63(32.0%) 163(39.3%)

TOTAL 146(100.0%) 269(100.0%) 415(100.0%)

TAKEN TO THE HOSPITAL

YES 132(90.4%) 254(94.4%) 386(93.0%) 0.126

NO 14(9.6%) 15(5.6%) 29(7.0%)

TOTAL 146(100.0%) 269(100.0%) 415(100.0%)

USE OF LOCAL HERBAL REMEDIES

YES 25(17.1%) 98(36.4%) 123(29.6%) 0.0001

NO 121(82.9%) 171(63.6%) 292(70.4%)

TOTAL 146(100.0) 269(100.0%) 415(100.0%)

USE OF ANALGESICS AT HOME

YES 94(64.4%) 234(87.0%) 328(79.0%) 0.001

NO 52(35.6%) 35(13.0%) 87(21.0%)

TOTAL 146(100.0%) 269(100.0%) 415(100.0%)

Table 5 Multivariate logistic Regression

Odds Ratio [C.I]

Age of Participants

Nil 1.00

Primary 0.063 [0.001–4.11]

Secondary 0.11 [0.002–6.63]

Tertiary 0.08 [0.001–5,47]

Antimalarial prophylaxis

Yes 0.122 [0.05–0.33]

No 1.00

Analgesics

Yes 0.145 [0.06–0.34]

No 1.00

Herbal use

Yes 3.74 [0.71–19.73]

No 1.00

Taking Plenty of fluid

Yes 1.02 [0.27–3.78]

No 1.00
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older age group shows significant proportion having low
frequency of crisis monthly as they are probably more
mature to understand the cause and consequence of the
disease, follow rules and regulations,use their drugs when
due and show the appropriate attitude towards preventing
the frequency of crisis [15, 16]. They are able to detect
and complain earlier about the onset of crisis and even
seek appropriate treatment before it becomes severe.
However, more than half of the participants have ad-

equate knowledge of how to prevent vaso-occlusive
crisis. In this study majority had the practice of giving
balance diet, giving plenty of fluid to prevent dehydra-
tion, use of analgesic and taking the patient to the
hospital when severe. Over 90% of the participant
knows that crisis could not be managed by chemist
(road side drug sellers). Several studies have highlighted
the fact that in Africa parents and patients have inad-
equate information on how to prevent vaso-occlusive
crisis [1, 20]. This is an indication that parents/care-
givers need more information on the disease and there
is need for health education to be intensified. A vigor-
ous enlightenment campaign on sickle cell disease
should be put in place through appropriate media like
print and electronics. National Sickle Cell Centre
should be developed to facilitate the development of
National control programme, which will be integrated
with the National Health Service.
The patronage of traditional healers and missionary

homes and the use of local herbs have influence in the fre-
quency of crisis as majority of the participants who use
local herbs or seek treatment at the traditional healers
have high frequency of sickle cell crisis. This can further
worsen the QOL of the SCD child as the herbs given
could accelerates the damage to major organs there by
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leading to increase in morbidity and mortality. The cul-
tural values and believe of the people play a major role in
their belief about the cause and form of treatment of dis-
eases generally and SCD is not an exception. Several stud-
ies [21–23] have concluded that cultural beliefs have an
influence on health and that illness can be caused by nat-
ural, preternatural and mystical factors. The preternatural
explanation is related to belief in witchcraft where the on-
set of illness is attributed to the evil machination of an
enemy and in most cultures, there is belief that sorcerer,
wizard and malevolent human being can cause illness, in-
cluding sickle cell disease. If parents believe their child is
bewitched they are not likely to come to the hospital or
follow medical advice if they do.
This study shows that drug prophylaxis rather than

lifestyle factors modification may be more important in
the reduction of frequency of vaso-occlusive crisis. Sev-
eral studies have highlighted the importance of both
drug prophylaxis and lifestyle modification in the pre-
vention of vaso-occlusive crisis among sickle cell pa-
tients [8–14] Further experimental studies will be
needed to ascertain which of this is more essential in the
prevention of vaso-occlusive crisis but ethical issues in
the conduct of such experimental studies will be a ser-
ious limitation. However, medical treatment of sickle cell
disease should be highly subsidized to make it affordable
and accessible for all. Counselling sessions should be en-
couraged in all treatment centres in order to reduce the
burden of the disease.

Conclusion
The high incidence of SCD in Nigeria makes it a public
health burden. Overall knowledge about sickle cell disease
is poor which makes it difficult to combat the outrageous
disease. Health authorities and institutions should adopt
measures that have been shown to be effective in the man-
agement of sickle cell disorder. More centres should be
established for the management of SCD patients and more
health personnels should be recruited to these centres for
more effective control of the disease.

Additional file

Additional file 1: Parental influence on survival among SCP new.sav.
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Acknowledgements
We hereby acknowledge all the research assistants for their participation,
encouragement and motivation during the design and conduct of the study.

Funding
The conduct of this research was funded by the contribution of the Authors.

Availability of data and materials
The supporting data are included as additional file 1 which can be shared.
Authors’ contributions
JBA participated in the study design and conducted data collection. OEA
conceived the study theme, participated in the study design, supervised data
collection and prepared the final manuscript. OOO was involved in Data
collection and analysis. ALL authors read and approved the final manuscript
and gave their consent for publication.

Consent to publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Ethics approval and consent to participate
Ethical approval to conduct the study was obtained from the ethical
committee of the Olabisi Onabanjo University Teaching Hospital, Sagamu.
Permission was also obtained from the selected health facilities for the study,
discussed with the Officers in-charge on the aims and objectives of the
study, the procedure and feedback was assured which could contribute to
the management of their patients. At the end of each meeting with the hos-
pital management, verbal consent was obtained.
Written consent was obtained from the study participants before the
commencement of the study. The participants were met on the day of
clinics by the researchers and the purpose, general content and nature of
the study were explained and they were given assurance of confidentiality
of information offered and feedback at the end of the study.
For participants under the age of 16, written parental consent was obtained.
All the patients have their parents or guardians present in the clinic with
them to care for them.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Community Medicine and Primary Care, Olabisi Onabanjo
University Teaching Hospital, Sagamu, Nigeria. 2State Hospital Ala, Sagamu,
Nigeria. 3Department of Heamatology, College of Health Sciences, Olabisi
Onabanjo University Teaching Hospital, Sagamu, Nigeria.

Received: 17 February 2016 Accepted: 25 January 2017

References
1. World Health Organization. Sickle Cell Anaemia Report by the Secretariat.

Fifty ninth World Health Assembly [homepage on the internet]. C2006.
2011. Avaible from http://www.afro.who.int/en/nigeria/nigeria-publications/
1775-sickle%20cell%20disease.html.

2. Diallo D, Tchernia G. Sickle cell in Africa. Currie Opine Hematol. 2002;9(2):
111–6. doi:10.1097/00062752-200203000-0005.

3. Schatz J, McClellan CB. Sickle cell disease as a neurodevelopmental disorder.
Ment Retard Dev Disabil Res Rev. 2006;12:200–7. doi:10.1002/mrdd.20115.

4. Shapiro BS. Management of painful episodes in sickle cell disease. In:
Schechter NL, Berde CB, Yaster M, editors. Pain in Infants, Children and
Adolescents. Baltimore: Williams and Wikins; 1993.

5. Midence K, Shand P. Family and social issues in sickle cell disease. Health
Visit. 1992;65:441–3.

6. Akinyanju OO, Otaigbe AI, Ibidapo MO. Outcome of holistic care in Nigerian
patients with sickle cell anaemia. Clin Lab Haematol. 2005;27:195–199.
http://dx.doi.org/10.1111/j.1365-2257.2005.00683.x. (Epub 2005/06/09.
PubMed PMID:15938726).

7. Aneni EC, Hamer DH, Gill CJ. Systematic review of current and emerging
strategies for reducing morbidity from malaria in sickle cell disease. Trop Med
Int Health. 2013;18:313–27. (Epub 2013/01/17. PubMed PMID: 23320577).

8. Brown RT, Buchanan I, Doepke K, Eckman JR, Baldwin K, Goonan B,
Shoenherr S. Cognitive and academic functioning in children with sickle cell
disease. J Clin Child Psychol. 1993;22:207. doi:10.1207/S15374424JCCP2202_740.

9. Brown RT, Kaslow NJ, Doepke K, Buchanan I, Eckman J, Baldwin K, et al.
Psychosocial and family functioning in children with sickle cell syndrome
and their mothers. J Am Acad Child Adolesc Psychiatry. 1993;32:545–53.
doi:10.1097/00004583-19930500-00009.

dx.doi.org/10.1186/s12878-017-0077-9
http://www.afro.who.int/en/nigeria/nigeria-publications/1775-sickle%20cell%20disease.html
http://www.afro.who.int/en/nigeria/nigeria-publications/1775-sickle%20cell%20disease.html
http://dx.doi.org/10.1097/00062752-200203000-0005
http://dx.doi.org/10.1002/mrdd.20115
http://dx.doi.org/10.1111/j.1365-2257.2005.00683.x
http://dx.doi.org/10.1207/S15374424JCCP2202_740
http://dx.doi.org/10.1097/00004583-19930500-00009


Amoran et al. BMC Hematology  (2017) 17:6 Page 7 of 7
10. Chapar GN. Chronic diseases of children and neuropsychologicdysfunction.
J Dev Behav Paediatr. 1988;9:221–2.

11. Daily BP, Kral MC, Brown RT. Cognitive and academic problems associated
with childhood cancers and sickle cell disease. Sch Psychol Q. 2008;23:12.
doi:10.1037/1045-3830.23.2.230.

12. Fowler MG, Johnson MP, Atkinson SS. School achievement and absence in
children with chronic health conditions. J Paediatr. 1985;106:683–7.
doi:10.1016/s0022-3476(85)80103-7.

13. Fowler MG, Whitt JK, Lallinger RR, Nash KB, Atkinson SS, Wells RJ, et al.
Neuropsychologic and academic functioning of children with sickle cell
anemia. J Dev Behav Paediatr. 1988;9:213–20.

14. Odesina V. Sickle cell pain management in the emergency department: A
two phase quality improvement project. Adv Emerg Nurs J. 2010;32:102–11.

15. Balkaran B, Char G, Morris JS, Thomas PW, Serjeant BE, Serjeant GR. Stroke in
a cohort of patients with homozygous sickle cell disease. J Paediatr. 1992;
120:360–6. doi:10.1016/S0022-3476(05)80897-2.

16. Ohene-frempong K, Weiner SJ, Sleeper LA, Miller ST, Embury S, Moohr JW,
et al. Cerebrovascular accidents in sickle cell disease: rates and risks factors.
Blood. 1998;91:288–94.

17. Aliyu ZY, Kato GJ, Taylor Jt, Babadoko A, Mamman AI, Gordeuk VR, et al.
Sickle cell disease and pulmonary hypertension in Africa: A global
perspective and review of epidemiology, pathophysiology, and
management. Am J Hematol. 2008;83:63–70. http://dx.doi.org/10.1002/ajh.
21057. (Epub 2007/10/03. PubMed PMID: 17910044).

18. Kral MC, Brown RT, Hynd GW. Neuropsychological aspects of pediatric sickle
cell disease. Neuropsychol Rev. 2001;11:179–96. doi:10.1023/A:
1012901124088.

19. Welkom JS. Georgia State University. The impact of sickle cell disease on the
family: An Examination of the illness intrusiveness framework. 2012.

20. Katibi IA. Anthropometric Profiles of Homozygous Sickle Cell Children in
North-western Nigeria. AJOL. 2008;11:2.

21. Jaffer ED, Amrallah KF, Ali MK, Mohammed AN, Hassan AR, Humood MZ.
Adult sickle cell disease patient’s knowledge and attitude towards
preventive measure of sickle cell disease crisis. 2009.

22. Muscari ME. Pediatric nursing. 4th ed. USA: Lippnocott Williams and
Wikings; 2005.

23. Erinosho OA. Sociology for Medical, Nursing and Allied Professions in
Nigeria.Ijebu-Ode: Lucky odoni (Nig.) Enterprises. 2005.
•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

http://dx.doi.org/10.1037/1045-3830.23.2.230
http://dx.doi.org/10.1016/s0022-3476(85)80103-7
http://dx.doi.org/10.1016/S0022-3476(05)80897-2
http://dx.doi.org/10.1002/ajh.21057
http://dx.doi.org/10.1002/ajh.21057
http://dx.doi.org/10.1023/A:1012901124088
http://dx.doi.org/10.1023/A:1012901124088

	Abstract
	Background
	Methods
	Result
	Conclusion

	Background
	Methods
	Study location and population
	Study design
	Setting

	Sampling technique
	Sample size determination

	Data collection method
	Ethical approval
	Data analysis

	Results
	Socio-dermographic characteristics of study participants
	Practice of vaso-occlusive crisis prevention methods
	Factors associated with frequency of crisis

	Discussion
	Conclusion
	Additional file
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Consent to publication
	Competing interests
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

