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Abstract
Introduction: Sickle cell disease (SCD) is a major public health challenge particularly in sub Saharan Africa. It is one of the most 
common genetic diseases in the world. 

Objectives: The aim of this study was to investigate the socio-demographic distribution of children with sickle cell disease presenting 
to the Paediatric Department of Usmanu Danfodiyo University Teaching Hospital, Sokoto, Nigeria. 

Materials and method: The current study included 60 consecutively recruited children with SCD [30 in vaso-occlusive crisis (VOC) 
and 30 on steady state] aged 1 - 14 years who were admitted to UDUTH. Socio-demographic characteristics of the children were 
collected using a questionnaire. 

Results: Result from this study indicated that majority of the participants were aged 5 years. Gender distribution indicated an equal 
distribution of males and females (50%) among subjects in steady state group but a slight increase of females than males in VOC group 
(56.7%). Ethnic distribution indicated that a significant number of the SCA subjects (steady and VOC) were of the Hausa/Fulani ethnic 
group (90%). Distribution based on educational status of paternal parents indicated that a significant number of fathers of subjects in 
the steady patient were educated up to the tertiary level (56.7%) while majority of the paternal parents of children in vaso-occlusive 
crisis were educated up to secondary school (36.7%). Most of the maternal parents were either secondary school leavers (40.0% for 
steady, 33.3% for VOC) or had no formal education (23.3% for steady and 33.3% for crisis). Distribution of the SCD subjects based of 
school attendance indicated that majority of the subjects in the steady state (73.3%) attend school while a significant 53.3% of those 
in VOC did not attend school (53.3%). In terms of position of the child in the family, most of SCD subjects in the steady state were in 
position 1 - 5 (66.7%) while majority of the subject in VOC were (46.7%) were ≥ 6th position. In terms of the number of wives in the 
family, most of SCD subjects in the steady state (40%) and VOC (43.3%) were from monogamous families. Distribution of the subjects 
based on the occupation of the fathers indicated that majority of the fathers of the subjects in the steady (53.3%) and VOC (53.3%) 
were business men. Distribution of the subjects based on the occupation of the mothers indicated that majority of the mothers of 
the subjects in the steady (66.7%) and VOC (76.7%) were farmers. Distribution of the subjects based on the income of the fathers 
indicated that majority of the fathers of the subjects in the steady state (50%) earned > 100,000 naira while majority of the fathers 
of subjects with VOC (43.3%) earned < 18,000 naira. Distribution of the subjects based on the income of the mothers indicated that 
majority of the mothers of the subjects in the steady state (53.5%) and VOC (83.3%) earned < 18,000 naira. Distribution based on 
presence of plasmodium parasitaemia indicated that 23.3% of SCD subjects in the steady state had malaria infection compared to 
76.7% among those with VOC. Distribution based on presence of infection indicated that 36.7% of SCD subjects in the steady state had 
infection compared to 60% among those with VOC. 

Conclusion: This study confirms that sociodemographic variables play a role in hospitalization of SCA children to hospital. Socio-
demographic characteristics should be considered seriously in the management of SCD patients. Carrier detection and genetic 
counselling through antenatal and newborn screening, couple/premarital screening, and other forms of population screening should 
be implemented. There is need for the provision of a holistic care that takes into consideration the sociodemographic status of the 
patient in a bid to ensuring optimum outcomes and to reduce SCD -related hospitalizations and mortality.
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Introduction

SCD is a genetic disorder associated with the production of structurally abnormal haemoglobin resulting in the episodic formation of 
sickle-shaped red blood cells and a wide range of clinical manifestations [1-3]. It is a haemoglobinopathy in which there is substitution 
of a single amino acid in the beta chain of haemoglobin resulting in haemoglobin S, C, D or E depending on the amino acid substituted. 
Haemoglobin S (HbS) and Haemoglobin C (HbC) are the commonest in Nigeria [4]. SCD is one of the most common genetic diseases 
worldwide and its highest prevalence occurring in Nigeria, the Middle East, the Mediterranean regions and Southeast Asia [1]. In sub-
Saharan Africa, an estimated 300,000 infants are born with major haemoglobin disorders and about 2% of all children have SCD. The 
World Health Organization in 2016 declared SCD to be a problem of major public health significance and a burden that must be addressed 
to consolidate improvements in overall child health and survival [5]. It affects approximately 5-7% of the world’s population [6]. It affects 
about 10% of the population in Ghana while in Nigeria approximately 25% of the population of 198 million has sickle cell trait and 3% 
has SCD [7]. 

There is growing prevalence of SCD worldwide with the burden on sub Saharan Africa expected to increase to 88% of cases by 2050 
[8,9]. Nigeria is about the most populous Black nation in the world with an estimated population of over 180 million people and known to 
bear the highest burden of SCD in the world and therefore in urgent need of policies for prevention and management of SCD [10]. 

 SCD is estimated to be the sixth leading cause of death in children aged less than 5years in Nigeria and approximately 150,000 
Nigerian children are born each year with SCD, making the country one with the largest burden of SCD in the world [11,12].

In Sokoto North Western Nigeria, 12.5% of patients attending paediatrics clinic in Usmanu Danfodio University Teaching Hospital 
(UDUTH) Sokoto, North Western Nigeria have SCD [13] and accounts for up to 20% of neonatal mortality [14].

Health, social, and economic outcomes in children with SCD are heavily influenced by biological, social, and environmental exposures. 
Socioeconomic status (SES) is associated with health-related quality of life (HRQOL) for children with SCD. Families of lower SES may 
experience challenges and stress from hospitalizations in different ways compared to those of higher SES [15]. 

In paediatrics, the roles of sociodemograpgy; poverty and the social determinants of health are being increasingly recognized as vital 
to improving health outcomes, especially as disparities widen for many conditions [16-18]. Sociodemographic characteristics can have a 
significant effect on the development of SCD complication and hospitalization [19]. 

There is paucity of data on socio-demographic characteristic of sickle disease patients presenting to hospital with ill health and VOC. 
The present study evaluated the socio-demographic characteristic of sickle disease subjects presenting to hospital with ill health and VOC.

Materials and Methods

Study area

The study was carried out in the Paediatric Outpatient Department of Usmanu Danfodiyo University Teaching Hospital (UDUTH) 
Sokoto and Specialist Hospital Sokoto. The hospitals are located within the Sokoto metropolis, in Sokoto State. Sokoto State occupies 
25,973 square kilometers and is situated along latitude 1303’39 N and longitude 50 14’ 20 E. The state is located in the extreme North 
Western corner of Nigeria near the confluence of the Sokoto River and the Rima River. It shares borders with Niger Republic to the North, 
Zamfara State to the East, Kebbi State to the South-East and Benin Republic to the West. The major indigenous tribes in the state are 
the Hausa and Fulani and other groups such as Gobirawa, Zabarmawa, Kabawa, Adarawa, Arawa, Nupes, Yorubas, Igbos and others. The 
Majority of the Hausas’ are farmers while Fulanis are nomadic and are engaged in animal rearing. Sokoto is a very hot area located in 
the dry Sahel, surrounded by sandy savannah and isolated hills, with an annual average temperature of 28.3oC (82.9oF). However, during 
the dry season daytime temperature is between 400C (104.00F) and 450C (113.00F). With annual growth rate of 3%, Sokoto state has a 
population of 4.2 million as of 2006 [20]. The calculated projected population for Sokoto State is now standing at around 5.3 million. The 
state is a major commerce center in leather, crafts and agricultural products.

Sample size calculation 

The sample size was determined using the formula (z2 pq/d2) 

n = minimum sample size 

z = standard normal deviation and probability. 

https://www.omicsonline.org/searchresult.php?keyword=neonatal
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p = prevalence or proportion of value to be estimated from previous studies. 

q = Proportion of failure (= 1 - P)

d = precision, tolerance limit, the minimum is 0.05. 

Therefore n = z2 pq/d2

WhereZ = 95% (1.96)

P = 3% (0.03) [7]

q = 1 - 0.03 (=0.97)

d = 5% (0.05)

Therefore n = (1.96)2 (0.03) (0.97) / (0.05)2

n = 45

Study population 

The study population included 60 consecutively-recruited children with SCA (30 in VOC and 30 on steady state) aged 1 -14 years as 
subjects. Subjects were recruited consecutively from among children presenting to the Paediatric department of UDUTH and Specialist 
Hospital Sokoto, North-Western Nigeria. 

Inclusion criteria

Subjects with confirmed haemoglobin-SS, age (1 - 14 years) and willingness of parents/guardians to offer verbal informed consent for 
their ward to participate in the study.

Exclusion criteria

The following were excluded from the study: 

1.	 Children > 14 years and < 1 year old

2.	 Children whose parents or guardian refused to provide verbal informed consent 

Study design

This research was a case study involving 60 consecutively- children who have SCD. Socio- demographic data of the subjects was 
obtained by using an interviewer- administered questionnaire which included the age, gender and other socio-demographic factors.

Ethical considerations

Ethical approval was obtained from the ethical committee of Usmanu Danfodiyo University Teaching Hospital (UDUTH) and Specialist 
Hospital, Sokoto. Verbal informed consent was obtained from the parents or guardians of the subjects prior to the commencement of the 
study.

Statistical analysis

Statistical analysis was performed using statistical package for social sciences (SPSS) version 20. Frequencies and percentages were 
calculated. Student t- test (independent t test and paired sample t-test) and ANOVA were used for comparison of data. The results were 
presented as mean ± standard error of mean. A p- value of ≤ 0.05 was considered as significant in all statistical comparisons.

Results

This study included 60 children consecutively recruited children with SCD (30 in VOC and 30 on steady state. Result from this study 
indicated that majority of the participants were aged 5 years and above (80% in steady state). Figure 1 shows the age distribution of SCD 
patients presenting to hospital in steady state and VOC.

 Gender distribution indicated an equal distribution of males and females (50%) among subjects in steady state group but a slight 
increase of females than males in crisis group (56.7%). Figure 2 shows the gender-related distribution of SCD patients presenting to 
hospital in steady state and VOC.
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Ethnic distribution indicated that a significant number of the SCA subjects (steady and vaso-occlusive crisis) were of the Hausa/Fulani 
ethnic group (90%). Figure 3 shows the distribution of SCD patients presenting to hospital in steady state and VOC based on ethnicity.

Figure 1: Age distribution of Sickle Cell Disease patients presenting to hospital in steady state and VOC.

Figure 2: Gender distribution of Sickle Cell Disease patients presenting to hospital in steady state and VOC.

Figure 3: Ethnic distribution of Sickle Cell Disease patients presenting to hospital in steady state and VOC.
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Distribution based on educational status of paternal parents indicated that a significant number of fathers of subjects in the steady 
patient were educated up to the tertiary level (56.7%) while majority of the paternal parents of children in vaso-occlusive crisis were 
educated up to secondary school (36.7%). Figure 4 shows the distribution of SCD patients presenting to hospital in steady state and VOC 
based on paternal level of educational attainment.

Figure 4: Distribution of Sickle Cell Disease patients presenting to hospital in steady state and  
VOC based on paternal educational status.

 Most of the maternal parents were either secondary school leavers (40.0% for steady, 33.3% for crisis) or had no formal education 
(23.3% for steady and 33.3% for crisis). Figure 5 shows the distribution of SCD patients presenting to hospital in steady state and VOC 
based on mother’s level of educational attainment.

Figure 5: Distribution of Sickle Cell Disease patients presenting to hospital in steady state and  
VOC based on maternal educational status.

Distribution of the SCD subjects based of school attendance indicated that majority of the subjects in the steady state (73.3%) attend 
school while a significant 53.3% of those in VOC did not attend school (53.3%). Figure 6 shows the distribution of SCD subjects based on 
school attendance.
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In terms of position of the child in the family, most of SCD subjects in the steady state were in position 1-5 (66.7%) while majority of 
the subject in VOC were (46.7%) were ≥ 6th position. Figure 7 shows the distribution of SCD subjects based on their position in paternal 
family.

Figure 6: Distribution of Sickle Cell Disease patients presenting to hospital in steady state and  
VOC based on child’s school attendance status.

Figure 7: Distribution of Sickle Cell Disease patients presenting to hospital in steady state and  
VOC based on child’s position in paternal family.

In terms of the number of wives in the family, most of SCD subjects in the steady state (40%) and VOC (43.3%) were from monogamous 
families with one wife. Figure 8 shows the distribution of Sickle Cell Disease patients presenting to hospital in steady state and VOC based 
on number of wives in family

Distribution of the subjects based on the occupation of the fathers indicated that majority of the fathers of the subjects in the steady 
(53.3%) and VOC (53.3%) were business men. Figure 9 shows the distribution of SCD patients presenting to hospital in steady state and 
VOC based on the occupation of the fathers.
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Distribution of the subjects based on the occupation of the mothers indicated that majority of the mothers of the subjects in the steady 
(66.7%) and VOC (76.7%) were farmers. Figure 10 shows the distribution of SCD patients presenting to hospital in steady state and VOC 
based on the occupation of the mothers.

Figure 8: Distribution of Sickle Cell Disease patients presenting to hospital in steady state  
and VOC based on number of wives in family.

Figure 9: Distribution of Sickle Cell Disease patients presenting to hospital in steady state and  
VOC based on number of occupation of father.

Figure 10: Distribution of Sickle Cell Disease patients presenting to hospital in steady state  
and VOC based on the occupation of mother.



Citation: Usman., et al. “Socio-Demographic Characteristics of Children with Sickle Cell Disease Presenting to Usmanu Danfodiyo 
University Teaching Hospital, Sokoto, Nigeria”. EC Paediatrics 8.9 (2019): 765-779.

Socio-Demographic Characteristics of Children with Sickle Cell Disease Presenting to Usmanu Danfodiyo University Teaching 
Hospital, Sokoto, Nigeria

772

Distribution of the subjects based on the income of the fathers indicated that majority of the fathers of the subjects in the steady state 
(50%) earned > 100,000 naira while majority of the fathers of subjects with VOC (43.3%) earned < 18,000 naira. Figure 11 shows the 
distribution of SCD patients presenting to hospital in steady state and VOC based on the income of the fathers.

Figure 11: Distribution of SCD cildren presentation to hospital in steady and  
VOC based on paternal annual Income (Naira).

Distribution of the subjects based on the income of the mothers indicated that majority of the mothers of the subjects in the steady 
state (53.5%) and VOC (83.3%) earned < 18,000 naira. Figure 12 shows the distribution of SCD patients presenting to hospital in steady 
state and vaso-occlusive crisis based on the income of the mothers. Figure 12 shows the distribution of SCD patients presenting to hospital 
in steady state and VOC based on the income of the mothers.

Figure 12: Distribution of SCD cildren presentation to hospital in steady and VOC based on maternal annual Income (Naira).

Distribution based on presence of plasmodium parasitaemia indicated that 23.3% of SCD subjects in the steady state had malaria 
infection compared to 76.7% among those with VOC. Figure 13 shows the role of Malaria infection in presentation to hospital among 
children with SCD in the steady state and in VOC.
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Distribution based on presence of infection indicated that 36.7% of SCD subjects in the steady state had infection compared to 60% 
among those with VOC. Figure 14 shows the role of infection in presentation to hospital among children with SCD in the steady state and 
in VOC.

Figure 13: Role of Malaria infection in presentation to hospital among children with SCD.

Figure 14: Role of infection in presentation to hospital among children with SCD.

Discussion

SCA is one of the most common genetic diseases in the world. Approximately 150,000 Nigerian children are born each year with 
SCD, making it the country with the largest burden of SCD in the world [11]. It accounts for up to 20% of neonatal mortality [14,21]. 
Our study has shown that sociodemographic characteristics can have a significant effect on the development of SCD complication and 
hospitalization. Our finding is consistent with a previous report in Ghana [22] but at variance with a previous report that indicated that 
sociodemographic characteristics appear to have little influence on the development of SCD complications [23].

Our study showed that majority of the participants were aged 5 years and above, with 80% in steady, 50% in VOC. The age group of our 
cohort of SCA subjects in this study are similar to subjects studied in previous reports [23-26]. Life expectancy of SCA patients are reduced 
considerably among younger children and older people. This may be because SCD- related complications reduce as the child grows into 
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his adult age and are higher in smaller children and older patients. This indicates that SCD-related mortality is likely to be higher among 
younger children and older people despite advances that emerged for the prevention and treatment of complications of the disease [27]. 

With respect to gender, we observed an equal distribution of males and females (50%) among subjects in steady state group but a slight 
increase in the number of females compared to males in VOC group (56.7% versus 43.3%). This finding is consistent with previous reports 
[22,26,28]. The reason for this female gender predisposition to hospitalization with VOC is not known. A previous report suggested that 
females generally report or complain more than males when they are suffering from different types of illnesses [29]. Similarly, a previous 
report in Ghana attribute this finding to cultural beliefs that boys and males are stronger, show bravery, strength and endurance during 
times of crisis and are expected to be the bread winners, leaders in their family and to endure pain [30]. 

We observed that a significant number of the SCA subjects in the study state and VOC were of the Hausa/Fulani ethnic group (90%). 
This could be due to the fact that the ethnic background of the study population is predominantly Hausa/Fulani. 

Distribution of the subjects based on the level of education of parents showed that most of the paternal parents of children in VOC were 
educated up to secondary school (36.7%) while a significant number had no formal education (26.7%). Similarly, most of the maternal 
parents were either secondary school leavers (40.0% for steady, 33.3% for crisis) or had no formal education (23.3% for steady and 
33.3% for crisis). Our finding is consistent with previous reports [31-34]. The reason why lower levels of education are associated with 
higher numbers of SCA children in VOC may be because education provides the knowledge and information needed in the management, 
treatment and coping with the disease. Better educated parents are more likely to be better informed about SCD and its management and 
outcomes [35,36]. Higher levels of education and income would mitigate the deleterious effects of the psychosocial consequences (anxiety 
and depression) associated with SCA. Parents of SCA children with higher education or income are more likely to make better informed 
decision about nutritional requirements and use of insecticide -treated mosquito nets to protect their children from malaria. They are also 
more able to afford the medication and the various treatment options required for the effective management of their SCA children [37,38].

In terms of position of the child in the family, most of SCD subjects in the steady state were in position 1-5 while majority of the subject 
in VOC were ≥ 6th position. In terms of the number of wives in the family, most of SCD subjects in the steady state and VOC were from 
monogamous family while other were from polygamous families (2 and 3 wives). Sokoto State is a Muslim dominated state in North 
Western Nigeria. The tenets of the religion allow men to potentially marry up to four wives. Polygamy is deeply rooted in culture and 
religion Our finding is consistent with a previous report [39] which indicated that children who live in polygamous families are more 
likely to have low educational attainment and achievement, drink alcohol, be absent from school and have obstacles in social adjustment. 
Children in a monogamous family are more likely to get better nutrition, care and love compared to polygamous families that are often 
associated with multiple wives and numerous children. This often put a strain on the finances, care and support offered to the children [1].

Distribution of the subjects based on the income of the fathers indicated that majority of the fathers of the subjects in the steady state 
(50%) earned > 100,000 naira while majority of the fathers of subjects with VOC (43.3%) earned < 18,000 naira. Distribution of the subjects 
based on the income of the mothers indicated that majority of the mothers of the subjects in the steady state (53.5%) and VOC (83.3%) 
earned < 18,000 naira. Low levels of family income have also been found to have a negative association with depressive symptomatology 
in patient with SCD [38]. Furthermore, patients with low family income are more likely to be depressed than those endowed financially 
[40,41]. Higher levels of education and income can potentially mitigate the deleterious effects of the psychosocial consequences of SCD-
anxiety and depression. Patients with higher income are in a better position to have access evidenced based information on the best ways 
to manage SCD and to afford various treatment options.

In this study, we observed that 53.3% of children presenting in VOC were not attending school. This may be because 50% of crises 
children are less than 5 years of age or it may be due to low level of education and/or income of parents. We observed that children who 
were not registered and attend school were more prone to admission in hospital in steady state and in crisis. The reason why lower 
levels of education are associated with higher numbers of hospital admission in patients with SCD may be because education provides 
the knowledge and information needed for the effective management, treatment and coping with SCD. SCD children are more likely to 
be absent from school and to underachieve in school [35,36]. Underachievement and high level of absenteeism can potentially result in 
school dropout producing a negative impact on the future socio-economic status of these children. This can further negatively impact 
their access to information and ability to manage and cope with SCD. Educated individuals are more likely to be better informed about 
SCD, its management and outcomes.
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Distribution of the subjects based on the occupation of the fathers indicated that majority of the fathers of the subjects in the steady 
(53.3%) and VOC (53.3%) were business men. Distribution of the subjects based on the occupation of the mothers indicated that majority 
of the mothers of the subjects in the steady (66.7%) and VOC (76.7%) were local farmers. Knowledge of mothers of sufferers of SCD 
specifically regarding aetiology of the disorder and acceptable medical care is vital in the effective management of the children. Previous 
report [42] indicates that there is considerable gaps in appropriate knowledge on SCD among mothers particularly those of low social 
economic status in Nigeria and that a comprehensive care plan that include a strategy to provide adequate and appropriate information 
on SCD should be properly-presented to parents or guardians of patients.

In terms of medical assessment of study group, malaria and general infection were observed (23.3% and 36.7% for children in the 
steady state) and (76.7% and 60.0% of SCD children in VOC) respectively. Our finding is consistent with a previous report [43] which 
indicated that malaria and sepsis are the principal precipitants of VOC in Nigeria and other sub-Saharan African countries. Our findings 
indicated that malaria and infection are the clinical hallmark of SCD and the main reason why SCD patients visit the hospital particularly 
those with VOC. SCD in sub-Saharan Africa are at increased risk of morbidity and mortality from malaria [44]. Our study is consistent with 
a previous report which indicates that malaria is a major cause of severe morbidity and death among patients with SCD [45]. Antimalarial 
chemoprophylaxis has been recommended in patients with SCD to reverse this trend [46]. Survival among children with SCD improved 
after implementation of intensive malaria control measures [47-49]. Previous report indicated that individuals with SCD can develop 
severe and fatal malaria [50]. Similarly, a previous report indicated that Malaria was recorded as a primary or secondary diagnosis at 
hospital discharge for 59 (10.6%) of the 555 patients with SCD at hospital admission in Kenya [51]. Previous report indicated that half of 
the children with SCD who contract malaria have acute painful episodes and severe haemolytic anaemia requiring transfusion [52]. Other 
evidence suggests that malaria is an important cause of death in SCD in patients outside the hospital [53]. There may be need for the 
implementation of malaria prophylaxis and the re-inforcement of the use of insecticide impregnated bednets [54].

We observed that infection was a common hallmark of the clinical symptoms seen among SCD patients presenting to hospital in study 
state and in VOC. Infection seems to be a significant contributor to morbidity and mortality in SCD particularly in developing countries. 
A secondary complication commonly seen n SCD is infection, which can be bacterial, fungal or viral [55]. SCD patients have a suboptimal 
immunity, which partly accounts for their increased susceptibility to infections [56-58]. Individuals with SCD typically suffer from 
functional hypo- or asplenism. The spleen plays a significant role as a phagocytic filter, removing old and damaged cells and blood-borne 
microorganisms. It is also the site of protective antibodies production. Hypo- or asplenism result in the increased susceptibility to certain 
bacterial infections seen in SCD [59]. Immunologic dysfunction in SCD is attributable to autosplenectomy with the resultant defective 
cellular and humoral immunity [60]. Prevention of infection in SCD should be implemented where possible. About 30% loss of splenic 
function occurs by first year of life and 90% by sixth year of life [61]. Prevention of infection through targeted antibiotic prophylaxis and 
vaccination is key in the effective management of infection in SCD. 

Evidence has shown that without preventive actions, invasive pneumococcal infection is 30 to 600 times more likely to occur in SCD 
children compared to normal persons [62]. Haemophilus influenza is the next most common organism and affects children older than 5 
years. In sub Saharan Africa and the developing world, Salmonella, Klebsiella, Escherichia coli, and Staphylococcus tend to be more common 
than pneumococcus [63,64]. 

Pneumococcus is a major threat to SCD patients and an often result in mortality from overwhelming sepsis. A key strategy in the 
prevention of Pneumococcal infection is vaccination [65]. Other vaccines that are important in children with SCD are Haemophilus 
influenzae, N. meningitidis, hepatitis B and influenza. Influenza can precipitate crisis but may also predispose to bacterial pneumonia. 
Although routine prophylaxis against pneumococcus is not an established practice among children with SCD in most settings [66]. 
However, evidence has shown in other settings that pneumococcus contributes significantly to infections in SCD [67-69]. In the light 
of compelling evidence, there seems a justification for vaccination of children with SCD against pneumococcus and the provision of 
chemoprophylaxis against common infections [70]. Although current national immunization programme in Nigeria routinely includes 
vaccinations against polio, tuberculosis, Diphtheria, tetanus, pertussis, hepatitis B, Haemophilus influenza infections, measles, and Yellow 
fever [71], however, for Nigerian children affected with SCD compulsory vaccinations should be implemented to cover pneumococcus, 
Streptococcus pneumonia, Influenza virus, and Neisseria meningococcus, human papillomavirus (HPV). Penicillin prophylaxis is another 
strategy recommended particularly for asplenic SCD patients [72]. Long-term penicillin prophylaxis can potentially result in development 
of resistance [73]. 
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Previous report has also shown that micronutrient deficiency especially zinc deficiency is associated with lymphopenia and decreased 
immunity among children with SCD [74,75]. About 60-70% of SCD patients are zinc deficient. Other studies have also shown that 
significant deficiencies of other micronutrients such as magnesium and selenium also predispose SCD children to infections [76,77].

Conclusion

This study confirms that sociodemographic variables play a role in admission of SCD children to hospital. Socio-demographic 
characteristics should be considered seriously in the management of SCD patients to facilitate healing and restoration of quality of life. 
The Nigerian government should provide programs that will create awareness of SCD and its implication in this locality and provide 
financial assistance and better health care to the patients. Parents should be educated on the nutritional requirement of SCD patients and 
triggering factors for VOC to maintain steady state of the patients. Antioxidant supplementation may be a cheap accessible intervention 
for sickle cell disease individuals (in the steady or crisis states) to prevent further oxidative damage to the erythrocytes.

Bibliography

1.	 Tunde-Ayinmode MF. “Children with sickle cell disease who are experiencing psychosocial problems concurrently with their moth-
ers: a Nigerian study”. African Association of Psychiatrists 14.5 (2011): 392-401.

2.	 Stuart MJ., et al. “Sickle-cell disease”. The Lancet 364.9442 (2004): 1343-1360.

3.	 Howard J., et al. “The obstetric management of sickle cell disease”. Best Practice Research in Clinical Obstetrics and Gynaecology 26.1 
(2012): 25-36.

4.	 Emechebe GO., et al. “Sickle Cell Disease in Nigeria: A Review”. Journal of Dental and Medical Sciences 16.1 (2017): 87-94.

5.	 WHO. Fifty-Ninth World Health Assembly Geneva, WHA59/2006/REC/1 (2006): 26-27.

6.	 Ademola SA. “Management of Sickle Cell Disease: A Review for Physician Education in Nigeria (Sub-Saharan Africa)”. Anemia 2.15 
(2015): 21.

7.	 Adekile AD., et al. “Haemoglobinopathies”. In: Azubuike, J.C. and Nkangenieme, K.E.O (Eds), Textbook of Paediatrics and Child Health 
In a Tropical Region. 3rd edition: African Educational Services (2016): 1053.

8.	 Piel FB., et al. “Global burden of sickle cell anaemia in children under five, 2010-2050: modelling based on demographics, excess 
mortality and interventions”. PLoS Medicine 10.7 (2013): e1001484.

9.	 Rees DC., et al. “Sickle-cell disease”. Lancet 376 (2010): 2018-2031.

10.	 Piel FB., et al. “Global epidemiology of sickle haemoglobin in neonates: a contemporary geostatistical model-based map and popula-
tion estimates”. Lancet 381.9861 (2013): 142-151.

11.	 Anie KA., et al. “Psychosocial impact of sickle cell disorder: perspectives from a Nigerian setting”. Globalization and health 6.3 (2010): 
2.

12.	 World Health Organization. Sickle cell anaemia. Report by the secretariat. Fifty-ninth World Health Assembly (2017).

13.	 Jiya NM., et al. “Stroke in children with sickle cell anaemia in Sokoto: a ten-year review”. Research Journal of Health Sciences 3.2 
(2015): 3.

14.	 Makani J., et al. “Sickle cell disease in Africa: burden and research priorities”. Annals of Tropical Medical Parasitology 101.1 (2007): 
3-14.

15.	 Beck AF., et al. “Socioeconomic status influences the toll paediatric hospitalisations take on families: a qualitative study”. BMJ Quality 
and Safety 26.4 (2017): 304-311.

16.	 Fierman AH., et al. “Redesigning health care practices to address childhood poverty”. Academic Pediatrics 16.3 (2016): S136-146.

17.	 Fieldston ES., et al. “Community household income and resource utilization for common inpatient pediatric conditions”. Pediatrics 
132 (2013): e1592-e1601. 

https://www.ncbi.nlm.nih.gov/pubmed/22183471
https://www.ncbi.nlm.nih.gov/pubmed/22183471
https://www.ncbi.nlm.nih.gov/pubmed/22113135
https://www.ncbi.nlm.nih.gov/pubmed/22113135
https://www.researchgate.net/publication/313289228_Sickle_Cell_Disease_in_Nigeria_-----------A_Review
https://www.ncbi.nlm.nih.gov/pubmed/25667774
https://www.ncbi.nlm.nih.gov/pubmed/25667774
https://www.ncbi.nlm.nih.gov/pubmed/23874164
https://www.ncbi.nlm.nih.gov/pubmed/23874164
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(10)61029-X/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/23103089
https://www.ncbi.nlm.nih.gov/pubmed/23103089
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2836308/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2836308/
https://www.ajol.info/index.php/rejhs/article/view/143275
https://www.ajol.info/index.php/rejhs/article/view/143275
https://www.ncbi.nlm.nih.gov/pubmed/17244405
https://www.ncbi.nlm.nih.gov/pubmed/17244405
https://www.ncbi.nlm.nih.gov/pubmed/27471042
https://www.ncbi.nlm.nih.gov/pubmed/27471042
https://www.ncbi.nlm.nih.gov/pubmed/27044692
https://pediatrics.aappublications.org/content/132/6/e1592
https://pediatrics.aappublications.org/content/132/6/e1592


Citation: Usman., et al. “Socio-Demographic Characteristics of Children with Sickle Cell Disease Presenting to Usmanu Danfodiyo 
University Teaching Hospital, Sokoto, Nigeria”. EC Paediatrics 8.9 (2019): 765-779.

Socio-Demographic Characteristics of Children with Sickle Cell Disease Presenting to Usmanu Danfodiyo University Teaching 
Hospital, Sokoto, Nigeria

777

18.	 Shackleton N., et al. “Trends and socioeconomic disparities in preadolescent’s health in the UK: evidence from two birth cohorts 32 
years apart”. Journal of Epidemiology and Community Health 70.2 (2016): 140-146.

19.	 Kambasu DM., et al. “Health-related quality of life of adolescents with sickle cell disease in sub-Saharan Africa: a cross-sectional 
study”. BMC Hematology 19 (2019): 9. 

20.	 NPC/FRN. Nigeria population commission Federal Republic of Nigeria. Special FGN Gazette no. 23 on the 2006 population census 
(2007).

21.	 Modell B., et al. “Global epidemiology of haemoglobin disorders and derived service indicators”. Bulletin of the World Health Organiza-
tion 86.6 (2008): 480-487.

22.	 Inusa BP., et al. “Sickle Cell Disease Screening in Northern Nigeria: The Co- Existence of Β- Thalassemia Inheritance”. Pediatrics and 
Therapeutics 5 (2015): 262.

23.	 Angela OU., et al. “Clinical and Laboratory Predictors of Frequency of Painful Crises among Sickle Cell Anaemia Patients in Nigeria”. 
Journal of Clinical Diagnostic and Research 11.6 (2017): 22-25.

24.	 Vincent AA., et al. “Socio-demographic characteristics and psychosocial consequences of sickle cell disease: the case of patients in a 
public hospital in Ghana”. Journal of Health Population and Nutrition 36.2 (2017): 2-4.

25.	 Iheanacho OE. “Haematological Parameters of Adult and Paediatric Subjects with Sickle Cell Disease in Steady State, in Benin City 
Nigeria”. International Blood Research and Reviews 3.4 (2015): 171-177.

26.	 Juliana P., et al. “Sociodemographic aspects and quality of life of patients with sickle cell anemia”. Brazilian Journals of Hematology 
and Hemoterapy 35.4 (2013): 242-245.

27.	 Ohene-frempong K., et al. “Cerebrovascular accidents in sickle cell disease; rates and risk factors”. Blood 91.1 (1998): 288-294.

28.	 Akinsegun A., et al. “Haematological values in homozygous sickle cell disease in steady state and haemoglobin phenotypes AA con-
trols in Lagos, Nigeria”. Biomedical Research Note 5 (2012): 396.

29.	 Ilesanmi O. “Sickle Cell Disease (SCD) and Stem Cell Therapy (SCT): Implications for Psychotherapy and Genetic Counselling in Africa. 
Innovations in Stem Cell Transplantation”. INTECH Open Science, Open Minds (2013).

30.	 Ampofo AA., et al. “From boys to men: social construction of masculinity in contemporary society”. Landsdowne: University of Cape 
Town Press (2007).

31.	 Adegoke SA., et al. “Sickle cell disease clinical phenotypes in children from South-Western, Nigeria”. Nigerian Journal of Clinical Prac-
tice 18.1 (2015): 95-101.

32.	 Aljuburi G., et al. “Socio-economic deprivation and risk of emergency readmission and inpatient mortality in people with sickle cell 
disease in England: observational study”. Journal of Public Health 35.4 (2013): 510-517.

33.	 Pereira SA., et al. “Sickle cell disease: quality of life in patients with hemoglobin SS and SC disorders”. Brazilian Journal of Hematology 
and Hemotherapy 35.5 (2013): 325-331.

34.	 McCavit TL., et al. “Hospital volume, hospital teaching status, patient socioeconomic status, and outcomes in patients hospitalized 
with sickle cell disease”. American Journal of Hematology 86.4 (2011): 377-380.

35.	 Schwartz LA., et al. “Associates of school absenteeism in adolescents with sickle cell disease”. Pediatrics Blood Cancer 52.1 (2009): 
92-96.

36.	 Ogunfowora OB., et al. “A Comparative Study of Academic Achievement of Children with Sickle Cell Anemia and Their Healthy Sib-
lings”. Nigerian Journal of the National Medical Association 97.3 (2005): 405-410.

37.	 Hassan MK., et al. “Frequency of haemoglobinopathies and glucose-6-phosphate dehydrogenase deficiency in Basra”. East Mediter-
ranean Health Journal 9 (1-2): 45-54.

https://www.ncbi.nlm.nih.gov/pubmed/26359506
https://www.ncbi.nlm.nih.gov/pubmed/26359506
https://www.ncbi.nlm.nih.gov/pubmed/31114692
https://www.ncbi.nlm.nih.gov/pubmed/31114692
https://www.ncbi.nlm.nih.gov/pubmed/18568278
https://www.ncbi.nlm.nih.gov/pubmed/18568278
https://www.longdom.org/open-access/sickle-cell-disease-screening-in-northern-nigeria-the-coexistence-of-thalassemia-inheritance-2161-0665-1000262.pdf
https://www.longdom.org/open-access/sickle-cell-disease-screening-in-northern-nigeria-the-coexistence-of-thalassemia-inheritance-2161-0665-1000262.pdf
https://www.ncbi.nlm.nih.gov/pubmed/28764173
https://www.ncbi.nlm.nih.gov/pubmed/28764173
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5282775/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5282775/
http://www.journalrepository.org/media/journals/IBRR_28/2015/Jun/Iheanacho342015IBRR18339.pdf
http://www.journalrepository.org/media/journals/IBRR_28/2015/Jun/Iheanacho342015IBRR18339.pdf
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-84842013000400242
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-84842013000400242
https://www.ncbi.nlm.nih.gov/pubmed/9414296
https://www.ncbi.nlm.nih.gov/pubmed/22849350
https://www.ncbi.nlm.nih.gov/pubmed/22849350
https://www.intechopen.com/books/innovations-in-stem-cell-transplantation/sickle-cell-disease-scd-and-stem-cell-therapy-sct-implications-for-psychotherapy-and-genetic-counsel
https://www.intechopen.com/books/innovations-in-stem-cell-transplantation/sickle-cell-disease-scd-and-stem-cell-therapy-sct-implications-for-psychotherapy-and-genetic-counsel
https://www.ncbi.nlm.nih.gov/pubmed/25511352
https://www.ncbi.nlm.nih.gov/pubmed/25511352
https://www.ncbi.nlm.nih.gov/pubmed/24169414
https://www.ncbi.nlm.nih.gov/pubmed/24169414
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832312/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832312/
https://www.ncbi.nlm.nih.gov/pubmed/21442644
https://www.ncbi.nlm.nih.gov/pubmed/21442644
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2684846/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2684846/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2568646/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2568646/
https://www.ncbi.nlm.nih.gov/pubmed/15562732
https://www.ncbi.nlm.nih.gov/pubmed/15562732


Citation: Usman., et al. “Socio-Demographic Characteristics of Children with Sickle Cell Disease Presenting to Usmanu Danfodiyo 
University Teaching Hospital, Sokoto, Nigeria”. EC Paediatrics 8.9 (2019): 765-779.

Socio-Demographic Characteristics of Children with Sickle Cell Disease Presenting to Usmanu Danfodiyo University Teaching 
Hospital, Sokoto, Nigeria

778

38.	 Schaeffer JW., et al. “Depression, disease severity and sickle cell disease”. Journal of Behavioral Medicine 22.2 (1999): 115-126.

39.	 Hamdan A., et al. “European Child and Adolescence Psychiatry”. Polygamy and Mental Health of Adolescents (2009): 755- 756.

40.	 Hasan SP., et al. “Depression in sickle cell disease”. Journal of the National Medical Association 95.7 (2003): 533-537.

41.	 Olson SH., et al. “Cancer history and other personal factors affect quality of life in patients with hepatitis C”. Health Qual Life Outcomes 
3(2005): 39.

42.	 Oluwole O., et al. “Mothers’ Knowledge of Sickle-Cell Anaemia in Nigeria. International Quarterly of Community Health Education 
(2010).

43.	 Adewoyin AS. “Management of sickle cell disease: a review for physician education in Nigeria (sub-saharan Africa)”. Anaemia (2015): 
791498.

44.	 Ambe JP., et al. “Associated morbidities in children with sickle-cell anaemia presenting with severe anaemia in a malarious area”. 
Tropical Doctor 31.1(2001): 26-27.

45.	 Fleming AF. “The presentation, management and prevention of crisis in sickle cell disease in Africa”. Blood Reviews 3.1. (1989): 18-28. 

46.	 Oniyangi O and Omari AA. “Malaria chemoprophylaxis in sickle cell disease”. Cochrane Database of Systematic Reviews 4 (2006): 
CD003489. 

47.	 Okuonghae HO., et al. “Malarial parasitaemia in febrile children with sickle cell anaemia”. Journal of Tropical Pediatrics 38.2 (1992): 
83-85. 

48.	 Allison AC. “Protection afforded by sickle cell trait against subtertian malarial infection”. BMJ 1.4857 (1954): 290-295.

49.	 Molineaux L., et al. “Abnormal haemoglobins in the Sudan savanna of Nigeria. III. Malaria, immunoglobulins and antimalarial antibod-
ies in sickle cell disease”. Annals of Tropical Medicine and Parasitology 73.4 (1979): 301-310.

50.	 Ibidapo MO., et al. “Acute sickle cell syndromes in Nigerian adults”. Clinical and Laboratory Haematology 22.3 (2000): 151-155.

51.	 Komba AN., et al. “Malaria as a cause of morbidity and mortality in children with homozygous sickle cell disease on the coast of Ke-
nya”. Clinical Infectious Diseases 49.2. (2009): 216-222.

52.	 Aloni MN., et al. “Malaria, clinical features and acute crisis in children suffering from sickle cell disease in resource limited settings: a 
retrospective description of 90 cases”. Pathogens and Global Health 107.4 (2013): 198- 201.

53.	 Makani J., et al. “Malaria in patients with sickle cell anemia: burden, risk factors, and outcome at the outpatient clinic and during hos-
pitalization”. Blood 115.2 (2010): 215- 220.

54.	 McAuley CF., et al. “High mortality from Plasmodium falciparum malaria in children living with sickle cell anemia on the coast of Ke-
nya”. Blood 116.10 (2010): 1663- 1668.

55.	 Sobota A., et al. “How we prevent and manage infection in sickle cell disease”. British Journal of Haematology 170. 6 (2015): 757-767.

56.	 Ahmed SG. “The role of infection in the pathogenesis of vaso-occlusive crisis in patients with sickle cell disease”. Mediterranean Jour-
nal of Hematology and Infectious Diseases 3.1 (2015): ID e2011028.

57.	 Okuonghae HO., et al. “Pattern of bacteremia in febrile children with sickle cell anemia”. Annals of Tropical Paediatrics 13.1 (1993): 
55-64.

58.	 Akuse RM. “Variation in the pattern of bacteremia in patients with sickle cell disease requiring admission”. Journal of Tropical Pediat-
rics 42.6 (1996): 318-323.

59.	 Davies JM., et al. “Update of guidelines for the prevention and treatment of infection in patients with an absent or dysfunctional 
spleen”. Clinical Medicine 2.5 (2002): 440-443.

https://www.ncbi.nlm.nih.gov/pubmed/10374138
https://www.springer.com/medicine/psychiatry/journal/787
https://www.ncbi.nlm.nih.gov/pubmed/12911250
https://www.ncbi.nlm.nih.gov/pubmed/15960844
https://www.ncbi.nlm.nih.gov/pubmed/15960844
https://www.ncbi.nlm.nih.gov/pubmed/25667774
https://www.ncbi.nlm.nih.gov/pubmed/25667774
https://www.ncbi.nlm.nih.gov/pubmed/11205596
https://www.ncbi.nlm.nih.gov/pubmed/11205596
https://www.ncbi.nlm.nih.gov/pubmed/2650773
https://www.ncbi.nlm.nih.gov/pubmed/17054173
https://www.ncbi.nlm.nih.gov/pubmed/17054173
https://www.ncbi.nlm.nih.gov/pubmed/1569641
https://www.ncbi.nlm.nih.gov/pubmed/1569641
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2093356/
https://www.ncbi.nlm.nih.gov/pubmed/315213
https://www.ncbi.nlm.nih.gov/pubmed/315213
https://www.ncbi.nlm.nih.gov/pubmed/10931163
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2727464/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2727464/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4001471/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4001471/
https://www.ncbi.nlm.nih.gov/pubmed/19901265
https://www.ncbi.nlm.nih.gov/pubmed/19901265
https://www.ncbi.nlm.nih.gov/pubmed/20530796
https://www.ncbi.nlm.nih.gov/pubmed/20530796
https://www.ncbi.nlm.nih.gov/pubmed/26018640
https://www.ncbi.nlm.nih.gov/pubmed/21869914
https://www.ncbi.nlm.nih.gov/pubmed/21869914
https://www.ncbi.nlm.nih.gov/pubmed/7681646
https://www.ncbi.nlm.nih.gov/pubmed/7681646
https://www.ncbi.nlm.nih.gov/pubmed/9009554
https://www.ncbi.nlm.nih.gov/pubmed/9009554
https://www.ncbi.nlm.nih.gov/pubmed/12448592
https://www.ncbi.nlm.nih.gov/pubmed/12448592


Citation: Usman., et al. “Socio-Demographic Characteristics of Children with Sickle Cell Disease Presenting to Usmanu Danfodiyo 
University Teaching Hospital, Sokoto, Nigeria”. EC Paediatrics 8.9 (2019): 765-779.

Socio-Demographic Characteristics of Children with Sickle Cell Disease Presenting to Usmanu Danfodiyo University Teaching 
Hospital, Sokoto, Nigeria

779

Volume 8 Issue 9 September 2019
©All rights reserved by Erhabor Osaro., et al.

60.	 Booth C., et al. “Infection in sickle cell disease: a review”. International Journal of Infectious Diseases 14.1(2010): e2-e12.

61.	 Rahim F. “The sickle cell disease”. Haematology Updates (2010).

62.	 Halasa NB., et al. “Incidence of invasive pneumococcal disease among individuals with sickle cell disease before and after the intro-
duction of the pneumococcal conjugate vaccine”. Clinical Infectious Diseases 44.11 (2007): 1428-1433.

63.	 Akinyanju O., et al. “Acute illness in Nigerian children with sickle cell anaemia”. Annals of Tropical Paediatrics 7.3 (1987): 181-186.

64.	 Kizito ME., et al. “Bacteraemia in homozygous sickle cell disease in Africa: is pneumococcal prophylaxis justified?”. Archives of Disease 
in Childhood 92.1(2007): 21-23. 

65.	 Elliott V., et al. “Parental health beliefs and compliance with prophylactic penicillin administration in children with sickle cell disease”. 
Journal of Pediatric Hematology/Oncology 23.2 (2001): 112-116.

66.	 Obaro S. “Pneumococcal infections and sickle cell disease in Africa: does absence of evidence imply evidence of absence?”. Archives of 
Disease in Childhood 94. 9 (2009): 713-716.

67.	 Berkley JA., et al. “Bacteremia among children admitted to a rural hospital in Kenya”. The New England Journal of Medicine 352.1 
(2005): 39-47.

68.	 Roca A., et al. “Invasive pneumococcal disease in children >5 years of age in rural Mozambique”. Tropical Medicine and International 
Health 11. 9(2006): 1422-1431.

69.	 Williams TNS., et al. “Bacteraemia in Kenyan children with sickle-cell anaemia: a retrospective cohort and case-control study”. The 
Lancet 374.9698(2009): 1364-1370.

70.	 Ogun GO., et al. “Autopsy findings and pattern of mortality in Nigerian sickle cell disease patients”. The Pan African Medical Journal 
(2014): 30.

71.	 National Immunization Policy Nigeria. “National primary health care development agency”. 2013 (2014).

72.	 Hirst C., et al. “Prophylactic antibiotics for preventing pneumococcal infection in children with sickle cell disease”. Cochrane Database 
of Systematic Reviews 3 (2002): CD003427.

73.	 Adamkiewicz TV., et al. “Pegelow Invasive pneumococcal infections in children with sickle cell disease in the era of penicillin prophy-
laxis, antibiotic resistance and 23-valent polysaccharide vaccination”. The Journal of Pediatrics 43.4 (2003): 438-444.

74.	 Fraker PJ., et al. “The dynamic link between the integrity of the immune system and zinc status”. Journal of Nutrition 130. 5(2000): 
S1399-S1406. 

75.	 Temiye EO., et al. “Relationship between painful crisis and serum zinc level in children with sickle cell anaemia”. Anemia (2011): 
698586.

76.	 Idonije BO., et al. “Serum trace element levels in sickle cell disease patients in an urban city in Nigeria”. Nature and Science 9.3(2011): 
67-71. 

77.	 Arinola OG., et al. “Evaluation of antioxidant levels and trace element status in Nigerian sickle cell disease patients with Plasmodium 
parasitaemia”. Pakistan Journal of Nutrition 7. 6(2008): 766-769. 

https://www.ncbi.nlm.nih.gov/pubmed/19497774
https://www.ncbi.nlm.nih.gov/pubmed/17479937
https://www.ncbi.nlm.nih.gov/pubmed/17479937
https://www.ncbi.nlm.nih.gov/pubmed/2445266
https://www.ncbi.nlm.nih.gov/pubmed/16531454
https://www.ncbi.nlm.nih.gov/pubmed/16531454
https://www.ncbi.nlm.nih.gov/pubmed/11216702
https://www.ncbi.nlm.nih.gov/pubmed/11216702
https://www.ncbi.nlm.nih.gov/pubmed/19414433
https://www.ncbi.nlm.nih.gov/pubmed/19414433
https://www.ncbi.nlm.nih.gov/pubmed/15635111
https://www.ncbi.nlm.nih.gov/pubmed/15635111
https://www.ncbi.nlm.nih.gov/pubmed/16930265
https://www.ncbi.nlm.nih.gov/pubmed/16930265
https://www.ncbi.nlm.nih.gov/pubmed/19747721
https://www.ncbi.nlm.nih.gov/pubmed/19747721
https://www.ncbi.nlm.nih.gov/pubmed/25368719
https://www.ncbi.nlm.nih.gov/pubmed/25368719
https://www.ncbi.nlm.nih.gov/pubmed/12137693
https://www.ncbi.nlm.nih.gov/pubmed/12137693
https://www.ncbi.nlm.nih.gov/pubmed/14571216
https://www.ncbi.nlm.nih.gov/pubmed/14571216
https://www.ncbi.nlm.nih.gov/pubmed/10801951
https://www.ncbi.nlm.nih.gov/pubmed/10801951
https://www.hindawi.com/journals/anemia/2011/698586/
https://www.hindawi.com/journals/anemia/2011/698586/
file:///C:/Users/ACT/Desktop/PDF%27s/EC/23-07-2019/ECPE-19-RA-266/gris.fao.org/agris-search/search.do?recordID=DJ2012053671
file:///C:/Users/ACT/Desktop/PDF%27s/EC/23-07-2019/ECPE-19-RA-266/gris.fao.org/agris-search/search.do?recordID=DJ2012053671

