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ABSTRACT 

 

Background and objectives: Sickle cell disease (SCD) is a common autosomal 

recessive haemoglobinopathy  disproportionately affecting Sub-Saharan Africa 

leading to early childhood mortality. The study set out to assess the nutritional 

status, presence of anaemia and malaria, medication use and health seeking 

behaviour of children under five years with SCD. 

Methods and study design: A cross-sectional study of 15 children with S.C.D 

presenting at Jaramogi Oginga Odinga Teaching and Referral Hospital 

(JOOTRH). Data gathered from questionnaires were analysed using Statistical 

Packages for Social Sciences (SPSS) version 23. 

Results: Fifteen children, mean age 3.22 years (average age at SCD diagnosis 1.62 

years) participated in the study.  20% of them had severe acute malnutrition, all 

were anaemic with an average haemoglobin level of 7.1 ± 1.59 g/dl. Only 26.7% of 

them were diagnosed with malaria. All the children, 100% were on folate and 

proguanil with 60% being on penicillin V prophylaxis and 46.7% on hydroxyurea. 

Most, 80% of the children were enrolled in a SCD clinic. Health professionals 

were the major source of information on SCD (100%) followed by radio 60%. A 

majority, 93.3% of the respondents wanted to have more information on SCD 

Conclusions and recommendations: Sicklers are predisposed to malnutrition 

disorders thus their growth and nutritional status should be regularly assessed as 

part of comprehensive care. Newborn screening and oral prophylactic penicillin 

use should be encouraged in reducing childhood morbidity. Health professionals 

should leverage their popularity as the major source of information on SCD, to 

continue counselling guardians on SCD and encourage drug adherence. 
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INTRODUCTION 

 

Sickle cell disease (SCD) is a common 

autosomal recessive haemoglobinopathy. 

Sub-Saharan Africa is disproportionately 

affected, accounting for 75% of the world’s 

SCD population (1). SCD is associated with 

high rates of early child hood mortality in 

Africa (2). In North America, simple 

interventions such as newborn screening and 

infection prophylaxis have significantly 

decreased childhood mortality (3). 

SCD is commonly associated with 

malnutrition, impaired growth, and delayed 

puberty (4). In the Twi dialect of Ghana, 

children with SCD are described as “Woaye 

ndwedwendwedwe”, meaning stunted in 

growth and likened to sugarcane in its 

knotted or segmented form (5). Proposed 

pathophysiology of malnutrition in SCD 

include protein hyper metabolism, decreased 

dietary intake likely from interleukin-6-

related appetite suppression, increased 

cardiac energy demand/expenditure, and 

increased red cell turnover (6). This manifests 

as increased resting energy 

expenditure. However, despite SCD being 

increasingly viewed as a neglected tropical 

disease, there is paucity of data on the 

relationship between SCD and nutrition in the 

African context (7).  

Hydroxyurea therapy is recommended in 

SCD treatment even in infants, beginning 9 

months of age regardless of disease severity 

(8). It decreases frequency of painful crisis 

and other acute SCD complications by 

inducing fetal haemoglobin (8). However, it’s 

use is still limited in low resource settings due 

to knowledge gaps such as absence of 

treatment guidelines (9). The World Health 

organization noted that most SCD national 

policies are inadequate with many deaths 

occurring in under-fives thus recommended 

hydroxyurea in the Essential Medicines for 

Children in treatment of 

haemoglobinopathies (10). In Kenya, the 

Ministry of Health recommends hydroxyurea 

use only in severe SCD (11). 

Early studies indicated SCD is most common 

among the Luo and Luhya ethnic groups 

accounting for more than 80%  (Luo 58.4%, 

Luhya 23.9%) of sicklers in Kenya (12). This 

study was thus carried out in Jaramogi 

Oginga Odinga Teaching and Referral 

Hospital (JOOTRH), a regional referral 

hospital in Kisumu that serves a 

predominantly Luo and Luhya population.  

The specific objectives of the study were to 

assess:  

• the nutritional status of children with 

SCD 

• anaemia in children with SCD 

• malaria in children with SCD 

• medication use in SCD and adherence 

rates  

• health seeking behaviour among 

guardians of sicklers 

 

MATERIALS AND METHODS 

 

This was a hospital based cross sectional 

study of children admitted at Obama 

Children’s Ward in Jaramogi Oginga Odinga 

Teaching and Referral Hospital (JOOTRH), a 

regional referral hospital located in Kisumu 

County. The Obama ward provides paediatric 

services to children within Kisumu and other 

surrounding counties.  

The study subjects included children aged 0-5 

years already diagnosed with SCD currently 

admitted at JOOTRH. Informed written 

consent was obtained from the guardian/ 

parents in their preferred language of 

communication. Ethical approval was 

obtained from Maseno University Ethics 

Review Committee (MUERC). 
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A structured questionnaire was administered 

to the participants who gave written consent. 

Nutritional status was assessed using mid 

upper arm circumference measurement 

(MUAC). Clinical data such as current 

haemoglobin level and malaria test results 

was obtained from their medical records. Data 

gathered was analysed using Statistical 

Package for Social Sciences (SPSS) version 23. 

 

RESULTS 

 

Demographic data of the study participants: 

The demographic characteristics of study 

participants were analyzed (Table 1). The 

mean age of the children who participated in 

the study was 3.22 ± 0.91 years, the youngest 

child being 1.8 years old. Most of the children 

were Luo (80%), 93.3% were Christian with 

53.3% coming from Kisumu County. The 

average age at diagnosis was 1.62 ± 1.05 years. 

 
Table 1 

Demographic characteristics of study participants 

 

  Female Male Total 

  n=9 n=6 n=15 

Current age, 

Years n (%) 
Mean (range) 3.18(1.8-5) 3.28 (2.5-4) 3.22 (1.8-5) 

Age at diagnosis,  

Years n (%) 
Mean (range)  1.29(0.25-3) 2.11(1- 3.5) 1.62 (0.25-3) 

Tribe, n (%) 

Luo 8 (88.9) 4 (66.7) 12 (80.0) 

Luhya 0 (0.0) 1 (16.7) 1 (6.7) 

Kisii 1 (11.1) 1 (16.7) 2 (13.3) 

Religion, n (%) 
Christian 9 (100.0) 5 (83.3) 14 (93.3) 

Muslim 0 (0.0) 1 (16.7) 1 (6.7) 

Relation of 

respondent to 

child, n (%) 

Mother 9 (100.0) 4 (66.7) 13 (86.7) 

Father 0 (0.0) 1 (16.7) 1 (6.7) 

Other 0 (0.0) 1 (16.7) 1 (6.7) 

County of 

residence, n (%) 

Kisumu 5 (55.5) 3 (50.0) 8 (53.3) 

Siaya 2 (22.2) 0 (0.0) 2 (13.3) 

Homabay 1 (11.1) 0 (0.0) 1 (6.7) 

Migori 1 (11.1) 2 (33.3) 3 (20.0) 

Vihiga 0 (0.0) 1 (16.7) 1 (6.7) 

Malaria  Positive 1 (11.1) 3 (50.0) 4 (26.7) 

 Negative  8 (88.9) 3 (50.0) 11 (73.3) 

Children (n=15) with SCD were enrolled into the study. Data is presented as absolute number (n) and proportions (%). 

 

 

Nutritional status of the children: Based on 

the mid upper arm circumference (M.U.A.C), 

20% of the children had severe acute 

malnutrition, 26.7% were at risk while 53.3% 

were well nourished. 
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Figure 1: MUAC of children under 5 years 

 

 

Anaemia in sickle cell disease: All, (100%) the 

children were anaemic. The mean 

haemoglobin level was 7.1 ± 1.59 g/dl, with 

the lowest at 4.5 g/dl, highest at 9.2 g/dl. Most 

of the children, 53.3% had mild anemia (7.1-

10g/dl), 40% moderate anemia (5.1-7g/dl) with 

6.7% having severe anemia (<5g/dl).  

Malaria in sickle cell disease: Only 26.7% of 

the children were diagnosed with malaria 

during the study period. All the children, 

100% slept under a long-lasting insecticide 

treated net (LLITN) at home. 

SCD medication use and adherence rates: All 

the children, 100% were on folate and 

paludrine with 60% being on penicillin V 

prophylaxis and 46.7% on hydroxyurea. 

However, drug adherence was variable with 

85.7% of the children on hydroxyurea using it 

irregularly. 

 

Table 2 

Medication used in sickle cell disease 

 

Medication No. of patients, n(%) Regular use, n(%)  Irregular use, n(%) 

Folate 15(100.0) 14 (93.3) 1 (6.7) 

Paludrine/ proguanil 15 (100.0) 12 (80.0) 3 (20.0) 

Penicillin V 9 (60.0) 6 (66.7) 3 (33.3) 

Hydroxyurea 7 (46.7) 1 (14.3) 6 (85.7) 

Children (n=15) with SCD were enrolled into the study. Data is presented as absolute number (n) and proportions (%).
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Guardians health seeking behaviour: Most, 

80% of the children were enrolled in a SCD 

clinic. About 40% of the guardians reported 

they only took their child to hospital when 

moderately sick. Health professionals were 

the most common (100%), source of 

information on SCD followed by the radio at 

60%. Almost all the guardians 93.3% wanted 

more information on SCD.

 
Table 3 

Health seeking behavior of guardians/ parents 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Guardians of children (n=15) with SCD were enrolled into the study. Data is presented as absolute number (n) and proportions 

(%). 

 

DISCUSSION 

 

About 75% of the world’s SCD population is 

in Sub-Saharan Africa (1). SCD is associated 

with high rates of early child hood mortality 

in Africa (2). The World Health organization 

noted that most SCD national policies are 

inadequate with many deaths occurring in 

under-fives, adolescents and pregnant women 

(10). Interventions including research and 

improved healthcare provision can help 

reduce the burden of SCD in Africa (10). This 

study therefore set out to assess the burden of 

SCD among children under five years, one of 

the vulnerable populations greatly affected by 

SCD. 

The mean age of the children who 

participated in the study was 3.22 ± 0.91 years, 

mean age at diagnosis of SCD was 1.62 ± 1.05 

years.  A Cameroonian study of SCD children 

revealed their average age at diagnosis was 14 

months (1.17 years) (13) while in the Al 

Saqladi et al. study it was 1 year (7), which is 

quite similar to our study. Kenya, like 

Cameroon lacks an effective new-born 

screening program which delays diagnosis to 

when children become symptomatic (13). 

Effective identification of SCD through new-

born screening significantly reduces early 

disease morbidity and mortality (9). Most of 

the children were Luo 80%, with mothers, 

86.7% being the primary caregivers. Most 

African communities are largely patrilineal in 

 Frequency, n 

(%) 

Child attends SCD clinic n (%) 
Yes 12 (80.0) 

No 3 (20.0) 

When child taken to hospital, n 

(%) 

Mildly sick 4 (26.7) 

Moderately sick 6 (40.0) 

Severely sick 5 (33.3) 

Source of SCD information, n (%) 

Health professionals 15 (100.0) 

Radio 9 (60.0) 

Television 3 (20.0) 

Print media 3 (20.0) 

Community members 3 (20.0) 

Need more information on SCD, 

n (%) 

Yes 14 (93.3) 

No 1 (6.7) 
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nature with mothers being the primary 

caregivers (14). 

Based on MUAC measurements, 20% of the 

children had severe acute malnutrition, 26.7% 

were at risk while 53.3% were well nourished. 

All the children,100% were anaemic 

(Hb<10g/dl). The mean haemoglobin level 

was 7.1 ± 1.59 g/dl, with most of the children, 

53.3% having mild anemia. A study of 

children with SCD in Accra revealed that 38% 

of them were malnourished, almost all 

(98.3%) were anaemic with a mean 

haemoglobin of 7.8 ± 1.4 g/dl (15). Another 

study in Kilifi revealed a mean haemoglobin 

level of 7.3g/dl in sicklers (16).This is quite 

similar to our findings. Increased hemolysis 

decreases red cell count resulting in anemia. 

In SCD, there is increased catabolism 

necessitating increased nutrient demand (6). 

This may lead to increased dietary energy and 

protein requirements among sicklers. SCD 

produces a form of protein energy 

malnutrition due to increased energy 

demand. Sicklers might consume diet deemed 

sufficient for non-sicklers but it might still be 

inadequate to maintain normal body 

functions and metabolism as catabolism 

exceeds anabolism (6). In a study of African-

American children with SCD, they were noted 

to have poor nutritional status, impaired 

growth, and delayed puberty (4). They also 

had muscle wasting with deficits in fat 

(energy) stores and protein stores. Families of 

sicklers should be taught about the nutritional 

needs of their children. Multiple nutrient 

supplementation (6) including  calcium-rich 

foods and antioxidants nutrients especially 

vitamin C and E (15) are beneficial in sicklers. 

The monitoring of growth and nutritional 

status of sicklers is an essential requirement 

for comprehensive care as it facilitates early 

diagnosis of growth failure and nutritional 

intervention (7). A nutritional approach in 

SCD management can improve the clinical 

outcome and quality of life of sicklers (6). 

Sickle cell trait  (HbAS) has been 

demonstrated to be 90% protective against 

severe malaria (17). In comparison, HbSS was 

popularly believed to be associated with 

increased risk of mortality from malaria (18) 

with intensive malaria control measures being 

encouraged to improve survival. An 

increasing body of evidence suggests that 

SCD could be protective against malaria (16) 

(19) (20). Our study revealed that only 26.7% 

of the participants were diagnosed with 

malaria.  

SCD is associated with high rates of early 

child hood mortality in Africa (2). In North 

America, simple interventions such as 

newborn screening and infection prophylaxis 

have significantly decreased childhood 

mortality (3). In our study, all the children 

were on folate and paludrine with varying 

levels of adherence, 93.3% and 80% 

respectively. A Kilifi study revealed 92% 

adherence on folate and paludrine (16). These 

results are quite similar to our study. Folate 

supplementation is recommended to 

compensate for the chronically increased 

hemolysis and haematopoeisis in sicklers 

(15).Expert opinion recommends hydroxyurea 

in SCD treatment even in infants, beginning 9 

months of age regardless of disease severity 

(8). WHO recommended hydroxyurea in the 

Essential Medicines for Children in treatment 

of haemoglobinopathies (10) yet hydroxyurea 

use was still poor in our study. Only 46.7% 

were on hydroxyurea, out of which only 

14.3% used it regularly. This limited use of 

hydroxyurea could be attributed to 

knowledge gaps such as (a) paucity of data on 

the magnitude and impact of SCD in 

low‐resource settings; (b) absence of 

treatment guidelines documenting safety and 

benefits in low‐resource settings; and (c) 
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inexperience on  dosing and toxicities among 

healthcare providers (9). In Kenya, the 

Ministry of Health recommends hydroxyurea 

only for severe SCD cases, defined as: (a) 

more than 3 pain crises yearly, (b)stroke, (c) 

more than 2 blood transfusions yearly, (d) 

acute chest syndrome (11). Penicillin V uptake 

was at 60%, out of which only 66.7% of the 

children used it regularly. Oral prophylactic 

penicillin up to the age of 5 years is strongly 

recommended (8) in SCD management as it 

decreases childhood mortality (2). Healthcare 

providers need to consider initiating more 

patients on penicillin and hydroxyurea and 

sensitize guardians on the importance of drug 

adherence in preventing SCD complications. 

Many African communities associate SCD 

with early death, supernatural spirits and 

poverty due to high cost of health care (5) 

(14). A majority, 80% of the children attended 

SCD clinic. About 33.3% of the guardians only 

brought their child to hospital when severely 

sick which could be due to financial strain, 

poor knowledge or stigma. All the guardians, 

100% received information on SCD from 

health professionals, followed by radio (60%), 

with television, print media and community 

members accounting for 20%. Most (93.3%) 

guardians wanted more information on SCD. 

This depicts a large information gap. 

Healthcare workers should continuously 

counsel families affected by SCD. Community 

members can bear a strong influence on 

guardians’ perceptions on SCD. Some lay 

people advise guardians not to count their 

sickler children among their other children as 

they are going to die anyway leading to 

guardians neglecting them (5). Families with 

children with SCD may face a lot of stigma 

resulting in some guardians refusing to accept 

the diagnosis, hiding away and only bringing 

their child to hospital when seriously ill (5). 

Mothers tend to be stigmatised and blamed 

for SCD in their children (14). This can be 

counteracted if parents are counselled on the 

concept of  “healthy carrier” status thus 

accept the contributing roles of both parents 

(14). Health professionals were the major 

(100%) source of information on SCD to 

guardians. They should exploit their influence 

to educate guardians about SCD and allay 

fears generated by myths surrounding the 

disease.  

 

CONCLUSION AND 

RECOMMENDATIONS 

 

SCD remains a major public health burden 

especially in Africa where it is associated with 

high childhood mortality yet most African 

Countries, including Kenya lack a 

comprehensive SCD policy program. More 

needs to be done to mitigate the impact of 

SCD including:  

• new-born screening programs for 

early diagnosis. Many children are 

diagnosed with SCD only when they 

become symptomatic. 

• monitoring of growth and nutritional 

status to ensure early nutritional 

intervention. 20% of the children had 

severe acute malnutrition with 26.7% 

being at risk of malnutrition. 

• provision of penicillin prophylaxis to 

all under-fives, initiating more 

children on hydroxyurea and 

encouraging drug adherence. Only 

60% of the children were on penicillin 

V prophylaxis, 46.7% on hydroxyurea 

with variable drug adherence. 

• continuous counselling of families by 

health professionals to dispel 

misconceptions about SCD based on 

myths and improve health seeking 

behaviour. Almost all the guardians, 
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93.3% wanted more information on 

SCD.  

This study had some limitations due to the 

hospital based cross sectional design and 

small sample size. However, despite these 

limitations, the data provides some insight 

into the burden of sickle cell disease among 

children under five years in low resource 

settings. 
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