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Abstract: Background: Nigeria has the highest burden of sickle cell anaemia (SCA) in Africa. Patients with SCA present
with life-long complications in addition to growth failure. With comprehensive care, patients with SCA have improved
survival and well-being, with some studies reporting overnutrition. This study aims to assess nutritional status and
sociodemographic determinants in children with SCA.

Methods: A descriptive cross-sectional study was carried out among children aged 1-16years attending the paediatric
SCA clinics and their sex and age-matched controls. Anthropometric measurements were carried out to determine their
nutritional status, and the data obtained were analyzed using SPSS software. The sociodemographic and relevant
clinical information was obtained using a semi-structured questionnaire.

Results: The majority (86%) of the children with SCA had normal height and weight, but the mean weight, weight for age
z-score (WAZ), body mass index z-score (BMIZ) and height for age z-score (HAZ) were significantly lower than the
HbAA controls. The mean WAZ was significantly higher in children from high socioeconomic class (SEC) and those
whose mothers had tertiary education than those from lower educational statuses. Similarly, the mean HAZ was
significantly higher in children from high SEC, tertiary maternal education and younger children.

Conclusion: Most children with SCA have normal nutritional status despite significantly lower nutritional indicators
compared to children with HbAA genotype. Higher educational status of mothers and SEC were associated with a

significantly higher nutritional status among the subjects.
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INTRODUCTION

Sickle cell anaemia (SCA) is a genetic disorder
characterized by the presence of two mutant
haemoglobins (HbSS). It is an autosomal recessive
disorder and the most common form of sickle cell
disease. Globally, the birth prevalence of SCA is 111
per 100,000, while Africa, the continent with the highest
burden, has 1125 per 100,000 [1]. Nigeria has the
highest burden, with a prevalence of 1.3% in children
aged 6-59months and an estimated national average
birth prevalence of 1.21% [2]. Patients with sickle cell
anaemia experience life-long complications, which
include anaemia, infections, stroke, acute painful
episodes, tissue damage, organ failure and early death
[3]. Poor growth has been reported in children with
sickle cell anaemia compared to Haemoglobin AA
children. The causes of growth failure in children with
SCA are multiple and complex. Higher resting energy
expenditure, repeated infections, endocrine
dysfunction, micronutrient deficiencies and chronic
anaemia have been attributed to the high prevalence of
stunting and wasting observed in children with sickle
cell anaemia [4]. Increased resting energy expenditure
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has been attributed to increased erythroid activity
resulting from increased haemolysis in children with
sickle cell anaemia. Anorexia leading to inadequate
food intake has been reported to occur in the absence
of infections, and this usually precedes painful crises
by days or weeks [4]. Improved care, including genetic
counselling, vaccination against pneumococcal
organisms, blood transfusions, dietary advice, and
hydroxyurea and folic acid, have improved the survival
and well-being of patients with SCA. Provision of such
services may depend on the health facility's support
and the family's socioeconomic status, which may
ultimately reflect on the nutritional status of patients
with SCA.

Assessing the nutritional status of children,
especially those at risk of malnutrition, gives
information on their dietary intake and well-being.
Methods used to assess nutritional status can be
categorized into dietary assessment, use of
anthropometric parameters, and clinical and bio-
chemical assessment. Measurement and interpretation
of different anthropometric parameters are very reliable
in the assessment of nutritional status in children.

Several nutritional studies on sickle cell children
have shown varying results. A comparative study of the
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nutritional status of SCA patients in Northern Nigeria
and a cohort from high-income countries using
anthropometric measurements showed a statistically
lower BMI in the Nigerian cohort [5]. In the United
States, a higher prevalence of overweight/obesity was
reported in a study of children with SCA [6]. A high
prevalence of overweight/obesity was also reported in
another study in Nigeria [7], while other Nigerian
studies have reported a higher prevalence of
undernutrition [8-10]. The contribution of the possible
socioeconomic factors associated with the nutritional
status of these children was not emphasized.

This study aims to assess the nutritional status of
children with SCA and the associated
sociodemographic factors in Benin City.

METHODS

This is a descriptive cross-sectional study carried
out in the paediatric sickle cell clinic of the University of
Benin Teaching Hospital and the Sickle Cell Centre
Benin.

Study Subjects and Controls

Subjects are SCA children aged 1 to 16 who were
being followed up for SCA. They were recruited
consecutively from two sickle cell centres for the study.
The centres were the Paediatric Sickle cell clinic of the
University of Benin Teaching Hospital and the Sickle
cell centre, both in Benin City, Nigeria. Controls
consisted of age and sex-matched children with Hb AA
genotype who accompanied their siblings to the
hospital and well children on follow-up in the paediatric
outpatient clinic. Information on clinic attendance, the
number of vaso-occlusive crises and packed cell
volume over the past six months were obtained from
the caregivers using an interviewer-administered
questionnaire. Information obtained was confirmed
using the patient's case notes. The socioeconomic
class of the parents was assessed using the mother's
educational status and the father's occupation
according to the method described by Olusanya et al.
[11].

The researchers examined the participants while
the weight was obtained using a Seca® scale
(Secagmbh & co, Germany) with a sensitivity of 0.1kg.
The scale was calibrated after use daily using a known
weight. Children less than two years old were weighed
naked (on a Bassinet scale), while older children were
weighed wearing light clothing.

Standing barefoot, legs together, upright and gazing
straight ahead, the height was taken to the nearest
centimetre. Recumbent length was taken in children
less than two years using an infant measuring board
placed on a flat surface. The BMI was calculated using
the formula: [Weight (kg)/ (Length/Height)Z(mz)]. Weight
for age Z-score (WAZ), height for age Z-score (HAZ),)
and Body Mass Index Z- score were calculated using
2005 WHO anthro-calculator in comparison with the
National Centre for Health Statistics (NCHS) standard
population. Malnutrition (stunting, underweight and
wasting) was defined as HAZ < -2, WAZ < -2 and BMI <
-2, respectively.

Blood samples were obtained from any peripheral
vein on the upper limb to estimate the packed cell
volume and haemoglobin electrophoresis (for the
controls alone).

The Statistical Package for Scientific Solutions
(SPSS) version 21.0 (IBM SPSS version 21.0) was
used for data analysis. Student t-test was used to
compare means of continuous variables while
differences in means between three or more groups
were analysed using the analysis of variance (ANOVA)
test. Continuous variables were summarised using
meanst (SD), while categorical variables were
presented as frequencies and percentages.

A Chi-square statistical significance test was carried
out where applicable for categorical variables. The
level of significance was set at p<0.05 and the
confidence level at 95%.

Ethics Approval

Ethical clearance was obtained from the Ethics and
Research Committee of the University of Benin
Teaching Hospital (ADM/E22/A/VOL.VII/1270) and the
Ethics Committee of the Hospital Management Board,
Ministry of Health, Edo State (HM.1208/146). Written
consent was obtained from the caregivers of the
participants.

RESULTS

A total of 72 HbSS subjects and 72 HbAA controls
were recruited for this study. Forty-five males (62.5%)
and 27 females (37.5%) with an M:F ratio of 1.7:1
participated in the study. The mean age of the subjects
and controls was 7.29 + 4.46 years (range 1-16 years)
and 7.25 + 445 vyears (range 1 — 16 years),
respectively. There was no statistical difference
between their mean ages (t = 0.58 p = 0.954).
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Table 1: Characteristics of the Study Population
Parameters Subjects (n =72) Controls (n=72)
Age (years)
Mean (SD) 7.29+4.46 7.25+4.45
Age distribution (years)
<5, n(%) 26 (36) 26 (36)
5-9, n(%) 21(29.2) 21(29.2)
10 — 14, n(%) 21(29.2) 21(29.2)
215, n(%) 4 (5.6) 4 (5.6)
Gender
Male, n(%) 45 (62.5) 45 (62.5)
Female, n(%) 27 (37.5) 27 (37.5)
Socioeconomic class
Upper, n(%) 18 (25) 16 (22.2)
Middle, n(%) 24 (33.3) 29 (40.3)
Lower, n(%) 30 (41.7) 27 (37.5)
Haematocrit
Mean (SD)(range)* ‘ 24.3(4.2)(14 -34) 35.4(3.25)(27 — 42)

*p <0.5.

A higher proportion (41.7%) of the subjects
belonged to the low socioeconomic class (SEC) as
opposed to the control group, where the highest
proportion (40.3%) belonged to the middle SEC. There
was, however, no statistically significant difference in
the SEC of the subjects and controls (x°= 0.747,
p=0.690). The sociodemographic characteristics of the
subjects and control are shown in Table 1. The age
group of fewer than five years had the highest
proportion (36.1%) while the least was in the age group
of 15 — 16 years which constituted 5.6% of the total.

The mean haematocrit (24.314.2) of the subjects
was significantly lower ((t= -17.672, p< 0.0001) than
that of the controls (35.4+3.25).

The anthropometric measurements of the subjects
and controls are shown in Table 2. The mean weight,
height, WAZ, HAZ and BMIZ of the subjects were lower
than that of the controls, and the difference was
statistically significant except for the height.

The nutritional status of the subjects and controls is
depicted in Table 3. Most (86.1%) of the subjects had
normal weight for age and height for age z scores.
Similarly, about three-quarters had normal body mass
index z-score. The proportion of subjects with severe
underweight and underweight were 8.3% and 5.6%,
respectively, while that of the HbAA children was 0.0%
and 2.8%, respectively, and the difference was
statistically significant. The HAZ equally showed a
significantly higher rate of severe stunting/stunting

Table 2: Anthropometric Measurements and Indicators of the Subjects (HbSS) and Controls (HbAA)

Characteristics Subjects (meantS.D.) Controls (mean%S.D.) t p-value
Weight (kg) 23.25+11.88 28.27 + 15.61 -2.15 0.035*
Height (cm) 119.76 + 24.77 125.48 + 26.25 -1.42 0.159

WAZ -0.65+1.45 0.61+1.39 -5.20 <0.0001*
HAZ 0.13+1.88 1.41+1.96 -4.25 <0.0001*
BMIZ -0.98 + 1.36 -0.32+1.93 -2.35 0.021*

*p<0.05.

Kg — Kilograms cm — Centimetres WAZ —Weight for Age Z-score, HAZ — Height for Age Z-score, BMIZ — Body Mass Index Z-score.
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Table 3: Nutritional Status of the Study Subjects and Controls

Nutritional Status Subjects n (%) Controls n (%) X p-value
WAZ
Severely underweight 6(8.3) 0(0.0) 7.152 0.028*
Underweight 4(5.6) 2(2.8)
Normal weight 62(86.1) 70(97.2)
HAZ
Severely stunted 3(4.2) 0(0.0) 8.109 0.017*
Stunted 7(9.7) 1(1.4)
Normal 62(86.1) 71(98.6)
BMIZ
Severely thin 1(1.4) 3(4.2)
Thin 16(22.2) 5(6.9) 12.320 0.015*
Normal 53(73.6) 58(80.6)
Overweight 2(2.8) 1(1.4)
Obese 0(0.0) 5(6.9)
*p= <0.05.
Table 4: Mean WAZ of Subjects (HbSS) by Sociodemographic Characteristics
Characteristics Mean WAZ (SD) n=172 F p-value
Sex
Male —0.734(1.381) 45 -0.633 0.529
Female —0.510(1.563) 27
Age group (years)
<5 —0.259(1.375) 26
5-9 —0.447(1.114) 21 2273 0.088
10-14 -1.170(1.611) 21
>14 —-1.518(1.898) 4
Socioeconomic class
Low —1.302(1.562) 30 8.121 0.001*
Middle —-0.521(0.970) 24
High 0.266(1.275) 18
Maternal Education
Primary -1.501(1.516) 15 8.830 <0.001*
Secondary —0.918(1.370) 31
Tertiary 0.162(1.089) 26

*0 < 0.05, 't = -0.633.

among the HBSS children in comparison with the
HbAA controls. There were more severely thin children
in the control group, but the prevalence of thin subjects
was in the group of children with SCA. About 7% of the
controls were obese, but none of the subjects was.

The mean WAZ was significantly different among
the subjects across the socioeconomic and maternal
educational status divide. The mean WAZ was highest
in the subjects whose mothers had a tertiary level of
education and decreased progressively with a lower
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Table 5: Mean HAZ of Subjects (HbSS) by Sociodemographic Characteristics

Characteristics Mean HAZ (SD) n=172 F p-value
Sex
Male —-0.132(1.861) 45 -1.568" 0.121
Female 0.576(1.849) 27
Age group (years)
<5 1.178(1.845) 26
5-9 —-0.351(1.451) 21 4.965 0.004*
10-14 —0.568(1.740) 21
>14 —0.428(2.387) 4
Socioeconomic class
Low —0.619(1.729) 30 10.243 <0.001*
Middle —0.038(1.396) 24
High 1.615(1.895) 18
Maternal Education
Primary —1.275(1.555) 15 14.542 <0.001*
Secondary -0.229(1.527) 31
Tertiary 1.378(1.696) 26

*0 < 0.05, 't = —1.568.

Table 6: Mean BMIZ of Subjects by Sociodemographic Characteristics

Characteristics Mean BMIZ (SD) n=172 F p-value
Sex
Male —0.905(1.373) 45 0.743* 0.460
Female -1.152(1.354) 27

Age group (years)

<5 —1.405(1.210) 26
5-9 —0.381(1.399) 21 2.395 0.076
10-14 -0.1.113(1.418) 21
>14 —0.985(1.020) 4
Socioeconomic class
Low —-1.309(1.101) 30 1.383 0,258
Middle —0.734(1.568) 24
High —0.831(1.433) 18
Maternal Education
Primary —1.083(1.410) 15 0.353 0.704
Secondary —1.108(1.492) 31
Tertiary —-0.817(1.196) 26

*t=0.743.

level of education. The same trend was observed when subjects whose parents belonged to the high
the mean WAZ was assessed in the various socioeconomic class. There was a trend in the mean
socioeconomic classes with the highest values in WAZ across the various age groups, with the lowest
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values in the older subjects. This difference was,
however, not statistically significant (p = 0.088). These
findings are shown in Table 4.

The association between the mean HAZ of the
subjects and some sociodemographic characteristics
are as shown in Table 5. The mean HAZ in the under-
five age group was significantly higher than that of the
older age groups. The mean HAZ of children from low
SEC and those whose mothers had lower educational
status were significantly lower than those with higher
SEC and maternal educational status.

The mean BMIZ of the subjects across different
sociodemographic characteristics is represented in
Table 6. There was no statistically significant difference
in the mean BMIZ among the various age groups,
socioeconomic class and maternal educational status.

DISCUSSION

The anthropometric indices of the children with
sickle cell anaemia obtained from this study were lower
when compared with healthy controls. This is in
consonant with previous studies [9,12]. Poor physical
growth has been ascribed mainly to increased resting
energy expenditure and poor food intake [13]. Children
with SCA due to the hyperactivity of the bone marrow
following the chronic anaemic state have increased
resting energy expenditure in the range of 6 — 22%
[13]. This implies that children with SCA will have less
weight and height when compared with children without
the disease, even if they are offered the same diet.
Another major explanation is the reduced intake of food
resulting from anorexia. Caloric intake may be reduced
to about 80% of normal in a steady state and about
39% of normal during a painful crisis [13]. There is
evidence of a rapid and sustained increase in growth
when growth retarded children with SCA were given
supplements by the nasogastric route [4]. A poor
nutritional state may predispose affected children to
infections and diseases, which may further worsen their
nutritional state by increasing their metabolic demands
and reducing food intake. Other factors attributed to
their poor growth include endocrine dysfunction, poor
nutrient absorption, and the presence of micronutrient
deficiencies. In this study, although the mean weight
and mean height were lower in the children with SCA,
the difference was not statistically significant with the
mean height. This finding suggests that weight was
more affected than height in the subjects. Similar
findings were reported by some authors of studies
reviewed by Al-Saqladi et al. [4]. The proffered reason

was that children with SCA might experience a delay in
epiphyseal fusion, which might result in a variable
height depending on the degree of the delay.

The finding of a high proportion of the children with
SCA having a normal weight and height indicates
improvement in their nutritional status despite the
apparent lag when compared to children with HbAA.
This finding might be ascribed to the improved care
offered to patients with SCA compared to previous
years. The care includes genetic counselling,
vaccination against pneumococcal organisms, blood
transfusions, dietary advice, use of hydroxyurea and
folic acid and antimalarial prophylaxis.

The 13.9% prevalence of underweight in the current
study is similar to the 13.5% reported in Iraq by Fadhil
et al. [14]. It was, however, lower than reports from a
National Survey in Nigeria [10] and studies conducted
in Enugu, Nigeria [15], Sudan [16] and Ghana [17,18].

The prevalence of stunting in this study is 13.9%
and is comparable to that reported in other Nigerian
studies conducted in Lagos [8] and Enugu [19] and a
study from Brazil [20]. A lower prevalence was reported
by Islam et al. [10] in Nigeria and from other studies
from Ghana [17,18], Iraq [14] and Yemen [4].

Using the BMIZ scores, wasting was seen in 23.6 %
of the subjects in this study. This is similar to that
reported in other Nigerian studies [8,19] but higher than
that reported in Brazil [20] and Iraq [14]. A lower
prevalence was, however, reported by Islam ef al. [10]
in Nigeria. The varied prevalence of nutritional status
reported from the various studies in children with sickle
cell anaemia can be attributed to the diverse
aetiological factors affecting nutrition in this group of
children. In a meta-analysis of articles by dos Santos et
al. [21] on the nutritional status of children and
adolescents with SCA, the prevalence of underweight
varied from 3.7% - 100%, while stunting varied from
8.2% - 34.9%. The factors associated with growth
deficit from these studies included an increase in
resting energy expenditure, low mineral bone density,
reduced plasma concentration of micronutrients, low
haemoglobin concentration, low dietary intake,
hormonal alterations, vaso-occlusive crises and
increased need for blood transfusion [21]. The extent
to which these factors are present greatly contributes
to the varied prevalence of nutritional deficiency.

Being overweight is an emerging nutritional problem
in children with sickle cell anaemia, a disease where
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historically, many children and adolescents were
largely underweight [6]. Indeed before 2011, the
presence of obesity and overweight was not observed
in any article [21]. The current study found a 2.8%
prevalence of overweight and 0% of obesity. This is
comparable with the findings of Esezobor ef al. in
Lagos, Nigeria [8]. A higher prevalence was reported
by Eke ef al. in Enugu, Nigeria [7]. The study by Eke et
al. was conducted among children aged 1-5years, an
age where children are still actively fed by parents,
unlike older children. In addition, that study was
conducted in a state in Nigeria that has the lowest
record of stunting nationally. A much higher prevalence
of obesity was recorded in the USA and Brazil by
Chawla et al. [6] and Bortelho et al. [22] respectively.

Poor socioeconomic status was significantly
associated with underweight and stunting but not
wasting. This finding is comparable with the findings of
other researchers who found a significant association
between either wasting or stunting or both with low
socioeconomic class [8,15,23]. Sickle cell anaemia is
predominantly a disorder of the low/middle
socioeconomic class, which has implications for care
and management [24]. The provision of a nutritious diet
to meet the recommended daily allowance of nutrient
needs, prompt treatment of infections, cost of
transportation to the health facility for review and
treatment, vaccination, and other care needs of
children with SCA will most assuredly be provided
more readily by caregivers belonging to the high
socioeconomic status. This will ultimately contribute to
the nutritional status of the affected children. This
finding indicates that socioeconomic status and sickle
cell disorder contribute to the children's nutritional
status. The nutritional indices were better in the
controls than those of the subjects despite a non-
significant difference in their socioeconomic status,
which suggests that the difference in the nutritional
status may be attributed to the disorder in addition to
the low socioeconomic status.

The lower nutritional status observed in the older
subjects in this study is consonant with other studies in
Lagos [8,23], Enugu [16] and Sudan [15]. The
complications of the disorder tend to increase with age
which may lead to an increase in resting energy
expenditure with a negative impact on nutritional
status. Another possible reason is inadequate dietary
intake in the older age group which has been reported
to be less likely to meet the nutritional
recommendations for energy and micro-nutrients [17].
Reduced intake of nutrients may be due to anorexia

associated with vaso-occlusive episodes and unhealthy
eating habits (skipping meals, food selection), which
often occur in adolescents [4,25].

Maternal education has been widely known to
positively affect children's general health and nutrition.
High maternal education may translate to an attitude of
positive health-seeking behaviour, immunization of
children, preparation and feeding of a high-quality diet,
and administration of prescribed medications, all of
which translate to better health for children. Higher
educational status was reported to significantly impact
positively on HAZ in children without sickle cell disorder
[26]. This observation was corroborated by the findings
of this study in which the mean WAZ and HAZ in the
subjects whose mothers had tertiary level of education
were significantly higher than those with lower
educational status. The association of maternal
education to the nutritional status of SCA has not been
studied to the best of the researchers’ knowledge.

There was no significant association between
nutritional status and gender in children with SCA in
this study which is comparable with the findings of
Kazadi ef al. [12], Boadu et al. [17] and Ukoha et al.
[19] in the Democratic Republic of Congo, Accra and
Enugu respectively. In this study, although male
subjects had lower mean WAZ and HAZ, the difference
was not statistically significant. This is in contrast to the
findings of some authors [8,27,28], who reported a
significant association between nutritional status and
gender, whereby the above indices were lower in
males. Higher resting energy expenditure, the
likelihood of vigorous outdoor activities, background
inflammation and hyperactive erythroid activities in
males have been suggested as reasons for this
difference.

CONCLUSION

Most children with SCA have normal nutritional
status despite significantly lower nutritional indicators
compared to children with HbAA genotype. Higher
educational status of mothers and SEC were
associated with a significantly higher nutritional status
among the subjects.

FUNDING

The Source of funding was the authors

CONFLICT OF INTEREST

We declare that there is no conflict of interest.



Sociodemographic Determinants of Nutritional Status in SCA Children

International Journal of Child Health and Nutrition, 2022, Vol. 11, No. 3 185

To the reviewer, thank you very much for your
positive reviews. Your observations concerning the
need to clarify who the subjects and controls were
done in the methodology and also on the tables. These
were highlighted in red.

REFERENCES

[1] Wastnedge E, Waters D, Patel S, Morrison K, Mei Yi Goh
MY, Adeloye D, and Rudan I. The global burden of sickle cell
disease in children under five years of age: a systematic
review and meta-analysis. J Glob Health 2018; 8(2): 021103.
https://doi.org/10.7189/jogh.08.021103

[2] Nnodu OE, Oron AP, Sopekan A, Akaba GO, Piel FB, Chao
DL. Child mortality from sickle cell disease in Nigeria: a
model-estimated, population-level analysis data from the
2018 Demographic and Health Survey. Lancet Haematology
2021; 8(10): e723-31.
https://doi.org/10.1016/S2352-3026(21)00216-7

[3] Centers for Disease Control and Prevention. Complications
of Sickle cell disease 2020. Available at
https://www.cdc.gov/ncbddd/sicklecell/treatments.html.
Accessed on 7" May 2022.

[4] Al-Sagladi AWM, Cipolotti R, Fijnvandraat K, Brabin BJ.
Growth and nutritional status of children with homozygous
sickle cell disease. Annals of Tropical Paediatrics 2008; 28:
165-189.
https://doi.org/10.1179/146532808X335624

[5] Ganfuri DL, Abdullahi SU, Galadanci NA, Jibir B, Gambo S,
Bello-Manga H, et al. High Prevalence of Severe Acute
Malnutrition in Children with Sickle Cell Anemia over 5 Years
of Age in Northern Nigeria. Blood 2017; 130: 127; Available
at http://www.bloodjournal.org/content/130/Suppl_1/127?sso-
checked=true. Accessed 18" December 2018.

[6] Chawla A, Sprinz PG, Welch J, Heeney M, Usmani N,
Pashankar F, et al. Weight status of children with sickle cell
disease. Pediatrics 2013; 131(4): e1168-73.
https://doi.org/10.1542/peds.2012-2225

[7] Eke CB, Edelu BO, lkefuna NA, Emordi IJ, Ibe BC. Obesity in
Preschool-Aged Children with Sickle Cell Anemia: Emerging
Nutritional Challenge in a Resource Limited Setting. Pediatr
Hematol Oncol 2015; 32(6): 390-8.
https://doi.org/10.3109/08880018.2015.1030716

[8] Esezobor Cl, Akintan P, Akinsulie A, Temiye E, Adeyemo T.
Wasting and stunting are still prevalent in children with sickle
cell anaemia in Lagos, Nigeria. Ital J Pediatr 2016; 42: 45.
https://doi.org/10.1186/s13052-016-0257-4

[9] Animasahun BA, Nwodo UP, lzuora AN, Njokanma FO.
Nutritional Status of Nigerian Children with Sickle Cell
Anaemia in Stable State. Int J Child Adolesc Health 2013;
6(2): 229-235.

[10] Islam MR, Moinuddin M, Ahmed A, Rahman SM. Association
of sickle cell disease with anthropometric indices among
under-five  children: evidence from 2018 Nigeria
Demographic and Health Survey. BMC 2021; 19(1): 5.
https://doi.org/10.1186/s12916-020-01879-1

[11] Olusanya O, Okpere E, Ezemokhai M. The importance of
social class in voluntary fertility control in a Developing
Country. West Afr J Med 1985; 4: 205-212.

[12] Kazadi LA, Ngiyulu MR, Gini-Ehungu LJ, Mbuyi-Muamba MJ,
and Aloni NM. Factors Associated with Growth Retardation in
Children Suffering from Sickle Cell Anemia: First Report from
Central Africa. Anemia 2017; Article ID 7916348, 6 pages,
2017.
https://doi.org/10.1155/2017/7916348

(3]

[14]

(18]

[16]

7]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

(25]

[26]

Nestle Nutrition Institute. Nutritional issues in sickle cell
anaemia, 2015. Available at https://www.nestlenutrition-
institute.org/country/za/news/article/2015/05/01/nutritional-
issues-in-sickle-cell-anemia.

Fadhil RS, Hassan MK, Al-Naama LM. Growth and nutritional
status of children and adolescents with sickle cell anemia.
Egypt J Haematol 2020; 45: 188-96.
https://doi.org/10.4103/ejh.ejh_15 20

Salih KMA, Elfaki OA, Bilal JA, Ahmed FE, Abdelgadir SO,
Eldouch WM. Assessment of nutritional status among
Sicklers. Indian journal of medical research and
pharmaceutical sciences January 2017; 4(1). Available at
DOI: 10.5281/zenodo.261781. Accessed on 20" October,
2018.

Odetunde Ol, Chinawa JM, Achigbu KIl, Achigbu EO. Body
mass index and other anthropometric variables in children
with sickle cell anaemia. Pak J Med Sci 2016; 32(2): 341-
346.

https://doi.org/10.12669/pjms.322.9046

Boadu I, Ohemeng A, Renner LA. Dietary intakes and
nutritional status of children with sickle cell disease at the
Princess Marie Louise Hospital, Accra — a survey. BMC
Nutrition 2018; 4: 33.
https://doi.org/10.1186/s40795-018-0241-z

Osei TB, Apprey C, Mil-Robertson FC Ohemeng A.
Nutritional status of children with sickle cell disease: A study
at the Komfo anokye Teaching Hospital of Ghana. Nutrition
and Food Sciences 2019; 49(3): 232-239.
https://doi.org/10.1108/NFS-03-2018-0100

Ukoha OM, Emodi IJ, lkefuna AN, Obidike EO, lzuka MO,
Eke CB. Comparative study of nutritional status of children
and adolescents with sickle cell anemia in Enugu, Southeast
Nigeria. Niger J Clin Pract 2020; 23: 1079-86.
https://doi.org/10.4103/njcp.njcp_476_19

Souza KCM, Araujo PIC, Souza-Junior PRB, Lacerda EMA.
Stunting and wasting in children and adolescents with sickle
cell disease. Rev Nutri 2022; 24: 853-862.
https://doi.org/10.1590/S1415-52732011000600006

dos Santos SA, de Oliverira CL, Cortez PI, Rodrigues CSC.
Nutritional status of children and adolescents with sickle cell
disease. J Nutri Med Diet Care 2018; 4: 027.
https://doi.org/10.23937/2572-3278.1510027

Botelho EC, Mataratzis PSR, Lino DL, de Oliveira AA,
Bezerra FF, Dos Santos Barbosa Brito F, Citelli M, Cople-
Rodrigues CDS. Nutritional status, nutritional intake, and
food diversity among children with sickle cell anemia. J
Pediatr Hematol Oncol 2019; 41(3): e141-e145.
https://doi.org/10.1097/MPH.0000000000001377

Animasahun BA, Temiye EO, Ogunkunle OO, lzuora AN,
Njokanma OF. The influence of socioeconomic status on the
hemoglobin level and anthropometry of sickle cell anemia
patients in steady state at the Lagos University Teaching
Hospital. Niger J Clinical Practice 2011; 14(4): 422-427.
https://doi.org/10.4103/1119-3077.91748

Da Silva de Jesus AC, Konstantyner T, Veras Lobo IK, Braga
JWP. Socioeconomic and nutritional characteristics of
children and adolescents with sickle cell anaemia. Rev Paul
Pediatr 2018; 36(4).
https://doi.org/10.1590/1984-0462/;2018:36:4:00010

Martin AR, Nieto JM, Jiménez MA, Ruiz JP, Vazquez MC,
Fernandez YC, Gémez MA, Fernandez CC. Unhealthy eating
behaviour in adolescents. Eur J Epidemiol 1999; 15(7): 643-
8.

https://doi.org/10.1023/A: 1007621302109

Mondal RK, Majumder M, Rayhan SJ. The Impact of
Maternal Education on Child Health; Evidence from

Bangladesh. Asian J Social Sciences & Humanities 2014;
3(4): 19-27.




186

International Journal of Child Health and Nutrition, 2022, Vol. 11, No. 3

Odunvbun et al.

[27]

Cox SE, Makani J, Fulford AJ, Komba AN, Soka D, Williams
TN, et al. Nutritional status, hospitalization and mortality
among patients with sickle cell anemia in Tanzania.
Haematologica 2011; 96(7): 948-953.
https://doi.org/10.3324/haematol.2010.028167

(28]

Al-Sagladi AWM, Bin-Gadeen HA, Brabin BJ. Growth in
children and adolescents with sickle cell disease in Yemen,
Annals of Tropical Paediatrics 2010; 30(4): 287-298.
https://doi.org/10.1179/146532810X12858955921113

Received on 04-07-2022

https://doi.org/10.6000/1929-4247.2022.11.03.7

Accepted on 28-07-2022

Published on 19-08-2022





