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Abstract 

Background: Children with sickle cell anaemia (SCA) experience recurrent vaso-occlusive 

crises and complications, often impacting on their health-related quality of life (HRQoL). This 

study determined HRQoL of 130 children aged 5 - 15 years with SCA and compared to 130 

age- and sex-matched apparently healthy haemoglobin AA children in The Gambia. It also 

determined the impact of sociodemographic and clinical data on HRQoL of these children.  

Method: HRQoL was determined using Pediatric Quality of Life Inventory (PedQL). HRQoL 

score <69.7 was defined as poor HRQoL. Sociodemographic and clinical factors predictive of 

poor HRQoL were determined by binary logistic regression analysis. 

Results: The two groups had similar means ages 9.83 ± 2.79 years for HbSS and 9.65 ±2.84 

years for HbAA group, p=0.598, with a male: female ratio 1.1:1. There was significant 

underweight (p = 0.019) and stunting (p = 0.045) among children with SCA than HbAA. The 

mean HRQoL scores were also significantly lower in SCA than HbAA children in the physical, 

emotional, social, school and overall health domains, p<0.001. Seventy-five (57.7%) of SCA 

patients had poor HRQoL. Significant pain >3 episodes in the preceding 12 months (OR=1.9; 

95% CI=1.392 – 2.201; p=0.028); late diagnosis (OR=1.8; 95% CI=1.697–1.957; p=0.012); 

and clinical stroke (OR=69.3; 95% CI=1.337–89.36; p=0.037) were identified as significant 

independent predictors of poor overall HRQoL among children with SCA. 

Conclusion: SCA has a negative impact on all domains of HRQoL. Frequent significant pain 

crises, late diagnosis and stroke were independent predictors of poor HRQoL among Gambian 

children with SCA.  

Keywords: Children, Health-related quality of life, Sickle cell anaemia, The Gambia, Clinical 

factors, Predictors. 



 

 

INTRODUCTION 

Sickle cell anaemia (SCA), the most severe form of sickle cell disorders, is caused by mutation in 

the sixth amino acid of the β-globin gene. It is inherited in an autosomal recessive pattern [1,2]. 

Sickle haemoglobin (HbS) results from a single base pair replacement of  adenine with thymine, 

at the sixth codon of the β-globin gene [1,2]. This point mutation leads to the replacement of 

glutamine with valine at the sixth position of the β-globin molecule [1-3]. 

Children with SCA often start manifesting symptoms by six months of life, due to the protective 

effects of foetal haemoglobin (HbF) which gradually reduces at about this age. However, 

manifestations could be as early as 4 months of age depending on the level of decline of HbF [4,5]. 

These manifestations include vaso-occlusive crises such as dactylitis (hand foot syndrome), bone 

pain and abdominal pain crises. Others include features of chronic haemolysis, increased 

susceptibility to infections particularly malaria and pneumococcal infections and multi-organ 

damage [4,6]. 

It is estimated that about 400,000 babies are born each year with SCA globally; 75 percent of these 

babies are born in the tropical regions of sub-Saharan Africa which are home to most of the 

over 25 million people who live with SCA globally [7]. In The Gambia, using Hardy-Weinberg 

equilibrium, Grosse et al. in 2011 estimated newborn prevalence of sickle cell anaemia in the 

country from two previous studies as 1.2 percent and 0.8 percent respectively [8-10]. 

The term Health Related Quality of Life (HRQoL) is often described as the health aspects of 

quality of life and is generally considered to reflect the impact of disease and treatment on ability 

and daily functioning [11]. It has also been considered to reflect the impact of perceived health on 

an individual’s ability to live a fulfilling life [11]. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/hemoglobin-beta-chain


 

 

Sickle cell anaemia being a chronic disorder will potentially affect physical, mental, emotional and 

psychological domains of children and adolescents as well as that of their parents and caregivers. 

Children with SCA have been reported to have significantly lower HRQoL compared to their 

healthy counterparts without the SCA [12]. However, to the best of the investigator’s knowledge, 

there is paucity of studies on SCA in children and adolescents in The Gambia and none has been 

done on the effects of the disease on HRQoL in Gambian children. In addition, socio-demographic 

and clinical factors that may be associated with the HRQoL may differ from one region to another, 

and these have not been explored in The Gambia.  

This study aimed to determine the HRQoL of children aged 5 – 15 years with SCA and to compare 

such to their age- and sex-matched apparently healthy haemoglobin AA counterparts. It also 

determined the socio-demographic and clinical factors associated with HRQoL in these children. 

  



 

 

METHODOLOGY 

Study Design: This study was a hospital based comparative cross-sectional study. 

Study site: The study was carried out at the Paediatric Department of Edward Francis Small 

Teaching Hospital (EFSTH), Banjul, the only tertiary hospital in The Gambia.  

The Paediatric Haematology Clinic is one of the paediatric specialist clinics in the hospital. This 

once-a-week clinic offers general and specialist care to children with SCD and it is run by a 

Consultant Paediatrician assisted by a Senior Registrar and two Registrars. There are over 300 

children with SCD on the clinic register, out of which an average of 30 patients are reviewed 

weekly. Haematinics, antimalarial and penicillin chemoprophylaxis are prescribed routinely. Some 

of the patients are also on hydroxyurea. 

Study Population: The population for this study was children with SCA in steady state aged 5 – 

15 years who were attending the SCD clinic for routine follow up visit. Age and sex-matched 

apparently healthy children with Hb AA (comparison group) comprised children on routine pre-

school entry care medical tests, or those for follow up after minor illness and whose haemoglobin 

genotype has been confirmed as AA in the laboratory unit of EFSTH. These children (controls) 

were recruited from the Paediatric Outpatient Department of the hospital as shown in Figure 1.  

Figure 1: Flow chart showing recruitment of the study participants.  

 

Children aged 5 to 15 years confirmed to have haemoglobin SS genotype by alkaline cellulose 

acetate electrophoresis, in steady state and whose parents gave written consent and older children 

(7 years and above) gave assent were included in the study. Steady state was defined according to 

Ballas SK et al. [13] as a period during which a child with SCD is free of crisis (painful or 

haemolytic), infection or any other acute illness for at least four weeks after the last episode of 



 

 

crisis and at least three months after the last transfusion. Children with haemoglobin AA whose 

parents gave written consent and older children (7 years and above) gave assent were included in 

the study. Children with SCA and HbAA with chronic illness were excluded from the study.  

Sample size calculation: 

The minimum number (n) of patients needed for the study was calculated using the formula for 

comparing two independent means in a case-control study [14].                     

Minimum sample size n was = 127; which was approximated to 130. Hence, 130 children with 

sickle cell anaemia and 130 children with Hb AA were recruited for this study. 

ETHICAL CONSIDERATION 

Ethical approval for this study was obtained from the Research Ethics Committee of the EFSTH, 

Banjul, The Gambia. The investigator explained the purpose and aim of the study to the 

participants and their caregivers in the language they understood. This was done according to 

participant information sheet and written informed consent and/or assent which were obtained 

before recruitment. The procedure and scope of the study, purpose, benefits were explained to the 

children as well as to their parents/caregivers. 

The identity of participants was concealed by assigning participants’ initials, and not full name to 

the collected data. The proforma were safely kept, while the electronic copies of the data were held 

on password-protected computers. The study was at no cost to the participants. 

Data Collection 

Consecutive children with SCA who fulfilled the inclusion criteria were recruited until the desired 

sample size was reached. Also, the comparison group was selected consecutively after matching 

for age and sex, until sample size was reached. A data proforma was used to obtain information 



 

 

about socio-demographic characteristics such as age at last birthday, sex and socio-economic class 

of participants as described by Ogunlesi [15]. It was graded on a score of 1 to 5; 1 being the highest 

(Class I) and 5 the lowest (Class V). Classes I and II were further classified as upper social class, 

class III as middle social class, while IV-V were classified as lower social class. 

Information on the age at diagnosis of SCA was documented. This was dichotomised into early 

diagnosis, if the diagnosis was made in the first year of life, or late diagnosis, if diagnosis was 

made after infancy. Information on the use of hydroxyurea was also obtained. Data on SCD 

complications such as stroke, acute chest syndrome, avascular necrosis of head of femur/ humerus 

(AVN), priapism, leg ulcer, osteomyelitis/septic arthritis, etc. were collected historically and 

verified by checking medical charts in the SCD registry of EFSTH. Significant painful episode 

was defined according to Ballas et al [13] as pain episode that requires hospital visit and the use 

of analgesia. 

Anthropometry, including weight and height of all study participants was measured. The 

participants’ weights were checked using SECA Digital weighing scale (model 345621 4567). The 

weighing scales were standardised daily using a mass of known weight, and the scales adjusted to 

zero before taking each measurement, recorded to the nearest 0.1 kilograms. The participants’ 

heights were measured to the nearest 0.1cm using an RGZ-160 stadiometer by Leaidal Medical 

Ltd, United Kingdom (UK). The participants were made to stand erect without shoes and 

headgears, with both feet placed together, the heels, the calves, the buttocks and the occiput 

touching the wall and the participants looking straight ahead or in the Frankfurt plane. 

The nutritional status of the children was derived from their anthropometry and interpreted based 

on the WHO Z-scores for age and gender. Children with Z-score values between -2 Standard 

Deviations (SD) and +2SD were regarded as normal. Stunting was defined as Z-score height for 



 

 

age below -2SD. Underweight was defined as a weight below -2SD for age and gender. Wasting 

was defined as a weight below -2SD for height and gener. Overweight was defined by BMI-Z > 2 

SD but ≤ +3 from the mean; and obese if BMI-for-age Z-score was >3 from the mean. Normal 

weight was BMI-for-age Z-score within the mean ±2 [16]. Calculation of Body Mass Index (BMI) 

was done using the formula, weight in kilograms/ height2 (kg/m2). 

Subsequently, the venepuncture site was disinfected with methylated spirit, and one millilitre of 

venous blood was collected into the EDTA bottle for haematological indices at the Paediatric 

laboratory of the hospital. Analysis of the sample was done using ABX micro ES 60 automated 

haemoanalyser (Siemens, Vienna Austria) within three hours of blood collection.  

Assessment of Health-Related Quality of life (HRQoL) 

This was done using the Pediatric Quality of Life Inventory (PedsQL) – Child/Adolescent Report 

Version 4 Questionnaire. This instrument was chosen because the questionnaire is brief, easy to 

administer, culturally appropriate and has ability to distinguish between healthy children and 

children with chronic health conditions such as SCA. Health-related quality of life has a high 

internal consistency and reliability for the Total Scale Score (Cronbach’s alpha = 0.88 child 

report)[17].The scale was translated verbally back and forth in the three major languages in The 

Gambia: Mandinka, Fula and Wolof. 

Four domains and overall (also known as total) HRQoL scores were determined. Eight parameters 

were scored for physical functioning domain, while five parameters each were scored for the three 

psychosocial functioning domains – emotional, social and school functioning domains. In all, 23 

parameters were scored. Scores for each parameter ranged from 0 to 4, with 0 score for event that 



 

 

never happened, 1 for those that almost never happened, 2 for events that sometimes happened, 3 

for those that often occurred and 4 for those always experienced.  

To allow for ease of interpretability, with higher scores denoting higher HRQoL, reversed scoring 

was subsequently done to transform 0 – 4 scale items to 0 – 100, such that 0 became 100; 1 became 

75; 2 was scored 50; 3 was scored 25; and 4 scored 0 [17]. 

For each participant, the domain score was the average scores of all parameters in that domain, 

i.e., the sum of the items scored divided by the number of items answered. When more than 50% 

of the items in the scale are missing, the domain scale score would not be computed. The overall 

HRQoL score was the average scores of physical, emotional, social and school functioning 

HRQoL, i.e., sum of the four domains HRQoL divided by four. From a previous study, the 

established cut off below which a child is considered to have poor quality of life is when the overall 

HRQoL is <69.7 for children 5 years and above [18].           

Data analysis 

Data were checked by the investigator for correctness and consistency and analysed using SPSS 

for windows version 22 statistical software (IBM Corp., Armonk, NY, USA). Categorical variables 

like age group, sex and socio-economic classes were summarised using percentages and 

proportions and were compared using Pearson’s chi square test. Continuous variables like age, 

weight, height, and HRQoL scores were summarised using mean and standard deviations after 

they were tested for normality using the Kolmogorov-Smirnov test which revealed normal 

distribution. Age at diagnosis was however described with median and interquartile range, IQR, 

because it was not normally distributed. Comparison of the mean (SD) of HRQoL scores between 

children with SCA and comparative group HbAA children was determined using student 

(independent sample) t-test.  Association between sociodemographic characteristics and HRQoL 



 

 

of children with SCA was determined by comparing the mean HRQoL between gender, age 

groups, ethnic groups and social classes using independent sample t-test or ANOVA, as 

appropriate.  

Participants were classified as having poor or good scores based on the established cut-off overall 

HRQoL score of 69.7. Poor HRQoL was the primary outcome measured [11]. Study, or predictive 

factors included sociodemographic variables (gender, age group, socioeconomic class) and 

nutritional status. Other factors such as disease-related data (age at diagnosis, number of significant 

painful episodes, transfusion, hospitalisation in 12 months preceding the study), and use of HU. 

They were also included in the binary logistic regression model used to determine the independent 

predictors of poor HRQoL among the children with SCA. Effect size was interpreted as mean 

difference or odds ratio, while P-values < 0.05 was considered statistically significant at 95% 

Confidence interval (CI). 

 

 

 

 

 

 

 

 



 

 

 

RESULTS 

The 260 children studied were recruited over a seven-month period. These comprised 130 children 

with SCA who routinely attend paediatric SCD clinic and another 130 apparently healthy children 

with confirmed haemoglobin AA who visited the paediatric outpatient department for routine 

medical pre-school entry tests or those for follow up after minor illness.  

Socio-demographic characteristics of the 260 study participants 

Table I shows the socio-demographic characteristics of the 260 study participants. There was an 

overall male preponderance (53.1%) with a male to female ratio of 1.1:1. There were 69 (53.1%) 

males and 61 (46.9%) females in each arm.  

The ages of the 260 study participants ranged from 5 to 15 years with a mean (SD) age of 9.74 ± 

2.81 years. Also, the mean ages of the two groups were similar, 9.83 ± 2.79 years for HbSS, and 

9.65 ± 2.84 years for HbAA group, t = -0.529, df = 258, p = 0.598. Children in the age group 8 – 

10 years, 99 (38.1%) and Mandinka ethnicity, 120 (46.2%) had the highest representation. Other 

major ethnic groups included Wolof (17.7%), Fula (14.2%) and Jola (8.9%). The ethnic group 

distribution was not significantly different between HbSS and HbAA arms, 2 = 5.617, df = 4, p 

= 0.230. 

Only 15 (5.8%) of the total 260 children in this study belonged to the upper socioeconomic class 

(i.e., classes I and II). The 15 comprised of 3 children (2.3%) with HbSS and 12 (9.2%) HbAA 

children (2 =4.528, p = 0.033). While 52 (20.0%) of all the participants were from the middle 



 

 

socioeconomic class (class III), the majority, 193 (74.2%) were from the lower socioeconomic 

class (classes IV and V).  

Table I: Sociodemographic characteristics of study participants 

Anthropometry and nutritional status of the 260 participants. 

The weight of the children with SCA ranged from 12.4 – 70.0 kg, with a mean of 26.69 ± 9.72 kg, 

which was significantly lower than 30.97 ± 13.25 kg for those with HbAA, t = 2.835, p = 0.005. 

Weight range of children with HbAA was 13.4 – 56.0 kg. 

The height of the children with HbSS was 132.81 ± 15.27 cm, ranging from 93.0 – 170.3 cm. For 

HbAA children, height ranged from 106.7 – 170.0 cm, and the mean ± SD was 117 ± 25.7cm. 

There was no significant difference in the mean height of both groups, t = 0.478, p = 0.663.  

Table II shows that underweight and stunting were more prevalent among children with HbSS than 

those with HbAA (29.2% vs. 16.9%, t = 5.547, p = 0.019; and 14.6% vs. 6.9%, t = 4.002, p = 0.045 

respectively).  

Table II: Nutritional status of the study participantsAge at diagnosis of sickle cell anaemia 

and use of hydroxyurea 

The age of diagnosis of SCA ranged from 9 months to 14 years, with median (IQR) of 3.0 (2.0, 

6.0) years. None of the children was diagnosed in the newborn period or before the first 9 months 

of life. Twenty-four (18.5%) were diagnosed between age of 9 and 12 months. The majority, 68 

(52.3%) were diagnosed when aged 1 – 5 years and remaining 38 (29.2%) after age of five years.  

Ninety (69.2%) of the 130 children with SCA were using hydroxyurea at the time of recruitment.  

 



 

 

ASSESSMENT OF HEALTH-RELATED QUALITY OF LIFE  

In addition to the overall HRQoL scoring, HRQoL was also assessed in the four domains, viz: 

physical, emotional, social and school functioning. Supplementary data I to IV show mean ± SD 

HRQoL scores of assessed individual parameters in these domains as well as the domain’s average 

score. Table III shows the overall HRQoL scores.  

Physical functioning HRQoL  

The mean scores for the eight individual parameters and the average physical functioning HRQoL 

are shown in supplementary Table I. The mean ± SD overall physical functioning HRQoL score 

was 76.99 ± 27.78 for all the study participants (both HbSS and HbAA groups). As shown in the 

Table, the mean HRQoL scores were significantly lower among children with SCA in all 

parameters of physical functioning, P < 0.001 in all instances. Among children with HbSS, the 

scores were poor for “I hurt or ache” (45.77 ± 24.14), “I find it hard to do sports/exercise” (46.88 

± 33.35) and “It is hard for me to run” (47.87 ± 34.80). The highest score for this group of children 

was in the area of taking bath or shower by self (76.01 ± 34.69). 

Emotional functioning HRQoL  

Supplementary Table II shows the mean scores of the assessed five parameters and the average 

emotional functioning scales. The mean average emotional functioning HRQoL score was 86.15 

± 21.73 for all the study participants. In all the assessed parameters, the mean HRQoL scores were 

significantly lower among SCA group than haemoglobin AA, p<0.001.  

Social functioning HRQoL  

From Supplementary Table III, the mean social functioning HRQoL scores were significantly 

lower among SCA group than haemoglobin AA in all the five assessed parameters, p<0.001. The 

average social functioning HRQoL score for all the study participants was 84.94 ± 23.14. This 



 

 

average score was also significantly lower among children with SCA (75.19 ± 25.56) than 98.27 

± 5.24 for children with haemoglobin AA, t = 11.346, p<0.001. 

School functioning HRQoL  

From Supplementary Table IV, the average school functioning HRQoL score for all the study 

participants was 76.99 ± 24.39, lower among SCA group (58.73 ± 19.84) than the HbAA group 

(96.93 ± 7.19), t = 19.844, p<0.001. The mean school functioning HRQoL scores were also 

significantly lower among SCA group than haemoglobin AA in all the five assessed parameters, 

p<0.001. Children with SCA had lowest mean scores for “I miss school to go to the doctor or 

hospital” and “I miss school because of not feeling well”, 35.77 ± 23.49 and 40.58 ± 18.49 

respectively. 

Overall HRQoL scores of study participants 

Table III shows that the overall HRQoL score for all study participants was 79.33 ± 24.08. This 

overall (total) health score was significantly lower among children with sickle cell anaemia (60.96 

± 21.03) than children with haemoglobin AA (98.34 ± 3.21), t = 18.931, p<0.001. The Table also 

shows that the mean HRQoL score was lowest (76.99) in the physical and school functioning 

domains. The average score in the three psychosocial functioning domains combined (Emotional, 

Social and School) was 82.36 ± 21.52. 

Table III: The Mean Overall/Total HRQoL scores of children with sickle cell anaemia and 

apparently healthy children with haemoglobin AA 

Supplementary data IV compared HRQoL scores between children with SCA and those with Hb 

AA within the age groups. In all age groups, the scores were significantly lower in children with 

SCA than the comparison group, p < 0.001. While physical and school functioning domains were 

low in all age groups, the social domain reduced progressively across the age groups.  



 

 

Association between sociodemographic characteristics (age, sex, socio-economic status, 

ethnicity) and HRQoL among children with SCA 

Table IV described association between HRQoL of children with SCA and their sociodemographic 

characteristics such as age group, sex, socio-economic status and ethnicity. Comparison of mean 

scores showed that children aged 14 – 15 years had lower mean HRQoL score in emotional and 

social functioning domains than other age groups, though the difference was not significant 

statistically. In the same way, males, although had lower mean HRQoL scores in the three 

psychosocial domains (emotional, social and school) than females, the differences were not 

significant statistically. With ANOVA, there was no statistical difference in the mean HRQoL 

scores among the three social classes in all domains (Table IV). The three children with SCA in 

the upper social class (I and II) had non-statistically significant higher mean HRQoL scores in all 

the four domains and in the overall score, when compared to children from other social classes. 

While SCA children who are of Jola ethnicity had the highest mean HRQoL scores in all domains, 

those who are Wolof had the lowest mean HRQoL scores.  

Table IV: Mean HRQoL and sociodemographic characteristics of children with sickle cell 

anaemia 

 

Sociodemographic and some disease-relatedd events predictive of poor Overall HRQoL 

among the children with SCA.   

Binary logistic regression analysis was undertaken to demonstrate the influence of socio-

demographic and SCD-related data on poor Overall HRQoL. Using the established Overall 

HRQoL cut-off value of ≤ 69.7 as poor HRQoL, 75 (57.7%) of the 130 children with SCA had 

poor Overall HRQoL and the remaining 55 (42.3%) had good Overall HRQoL.  

SCD-related data included in the logistic regression model were age at diagnosis (early or late 

diagnosis); nutritional status (underweight and stunting); use of hydroxyurea (HU); occurrence of 

Commented [LM1]: Correction done 



 

 

complications. Number of significant painful episodes, admissions or transfusions in the preceding 

12 months were categorised into episodes >3 or ≤ 3 and were also included in the model.   

Initial bivariate analysis showed that age, sex, social class and ethnicity had no significant 

association with HRQoL. The mean Overall HRQoL scores of those using HU was 62.52±21.04, 

while it was 57.58±20.89 for those not using the drug (t = -1.200, P = 0.233). Although higher 

proportion, 41 (45.6%) of the 90 children using HU, compared to 14 (35.0%) of the 40 not using 

it had good HRQoL, the difference was not statistically significant, 2 = 1.264, P = 0.261. 

As shown in Table V, significant painful episodes on more than three occasions in the preceding 

12 months (OR = 1.9; 95% confidence interval, CI = 1.392 – 2.201; p = 0.028); late age at diagnosis 

(OR = 1.8; 95% CI = 1.697 – 1.957; p = 0.012); and clinical stroke (OR = 69.3; 95% CI = 1.337 – 

89.36; p = 0.037) were significant independent predictors of poor Overall HRQoL among children 

with SCA. 

Table V. Binary logistic regression analysis showing sociodemographic and some disease 

related events as predictors of poor Overall HRQoL among the children with SCA.   

 

 

 

 

 

 

 

 

 



 

 

DISCUSSION 

This study focussed attention on child/adolescent reported QoL scores and found that SCA is 

associated with limitations in HRQoL of Gambian children and adolescents in all the assessed 

domains. The study also highlighted the predictive effects of numerous pain episodes in the 

preceding 12 months, late diagnosis and stroke on poor quality of life. 

In all domains, HRQoL scores were lower among SCA group than those found for haemoglobin 

AA children of the same age and sex. Other previous studies have also reported lower QoL scores 

among children with SCA compared to non-sickle cell children and adolescents. This has been 

ascribed to the chronicity of SCA with its attendant crises and complications[19]. In the USA, one 

previous study reported that the occurrence of acute crises in SCD was a major factor that 

negatively influenced all domains of both the patients and parent report of PedsQL scales [20] 

HRQoL scores in the physical functioning domain was lowest in the parameters “I hurt or ache”, 

“I find it hard to do sports/exercise” and “It is hard for me to run”. The scores in these parameters 

were lower than the average physical domain score. This finding is similar to a report by Alharbi 

et al in 2016. They found that most children and adolescents with SCA in Mecca always felt it 

hard to do sports, walk or run [21]. 

The impact of SCA was most on physical domain, since this domain had the lowest HRQoL score 

of the four domains assessed. This will undoubtedly affect the independence of the child as well 

as increase stress and burden of care on the caregiver. It might also contribute to the reduced scores 

in other domain as the child’s physical interaction to the environment is significantly limited. 

Similar findings were observed in a study by Asnani et al., although, they used the WHOQOL-

BREF criteria for measuring QoL in SCD [22]. They postulated that poor physical functioning in 
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SCD patients accounted for more medical consultations in them when compared to other patients 

with chronic diseases.  

Emotional and social functioning were also significantly affected with the “I cannot do things that 

others can do” being more affected than other items in the latter domain. School functioning was 

also significantly lower among children with SCA than the counterparts with the score for missing 

school being the lowest. Parameters “not feeling well” or “go to the doctor or hospital” were more 

severely affected than other items in this aspect. This negative impact, particularly in the emotional 

and school functions, has been linked strongly with recurrent pain episodes in individuals with 

SCA [23]. Robust school health programmes should therefore be developed for these children with 

a view to reducing the impact of frequent school absenteeism on the child’s perception of self-

worth[24]. School teachers should put these findings into consideration by providing additional 

lessons for these pupils especially when they missed school. There should be functional school 

health services for early detection and institution of care of children with crisis, and hence reduce 

school absenteeism. 

In the present study, there was no significant difference in the HRQoL scores between male and 

female children with SCA. This is consistent with the findings of Kamble and Chatruvedi who 

also reported that both genders were equally affected in children [25].It is also in agreement with 

a study done by McClish et al. in the US [26] and a study done in Northern Nigeria[27].This is 

probably due to the fact that both groups of patients (males and females) received treatment from 

the same health-care providers. Another plausible reason for this finding may be because gender 

has been noted not be related to SCD severity[28].Alharbi et al in Mecca, Saudi Arabia, however 

reported that boys were more affected than girls, unlike some other studies that found that females 

were more affected[24]. In a study that examined influence of gender on SCD knowledge and QoL 



 

 

in adolescents with SCD in Jamaica, the authors reported the baseline results on 76 girls and 74 

boys who were recruited in a large intervention study. They found that girls had higher knowledge 

scores, poorer overall QoL scores (70.1 ± 19.6 vs. 77.2 ± 17.8, p = 0.02) and significantly lower 

scores on many QoL domain scores [28]. As previously reported, these outcomes may result from 

hormonal effects of puberty and differences in gender roles which also begin to occur during 

adolescence.  

This study also did not find any significant difference in HRQoL within age groups among children 

with SCA, unlike Pereira and colleagues [29] who found significant difference in QoL scores 

between age groups 5 to 7 years (score of 72.10) and 8 to 12 years (score of 65.36). In a study on 

biopsychosocial predictors of QoL of adolescents with SCD at Guy’s and St Thomas’ Hospital 

and King’s College in the UK, age did not independently predict HRQoL [30] Since patients 

recruited in this current study were from the same geographical region and attended the same SCD 

at EFSTH, the only teaching hospital in The Gambia, this may explain why demographic factors 

such as age and gender had less influence on HRQoL scores.  

Although, there was no observed difference in the mean HRQoL scores across the three social 

classes (upper, middle and lower) using ANOVA, the three children with SCA in upper social 

class (I and II) had higher scores when separately compared to the other two classes. These 

differences were remarkable in the physical, school and overall health domains. These could be 

attributed to caregivers’ understanding of the disease, institution of preventive care and timely 

access to treatment. Hence, efforts should be made to improve the social class of caregivers by 

creating accessible educational opportunities and increasing their earning capacities. 



 

 

Late diagnosis of SCD, defined in this study as diagnosis after infancy; significant pain greater 

than 3 episodes in 12 months preceding the study, and at least one clinical stroke event were the 

identified independent predictors of poor HRQoL in this study. Early diagnosis and timely 

intervention is expected to reduce pain episodes and other severe complications like stroke [31]. 

Hydroxyurea as a treatment does not only improve health outcomes clinically and 

haematologically for patients with SCD by decreasing disease complications and reducing 

mortality; it also has a potential positive impact on mental and social wellbeing, and the overall 

quality of life [32,33]. In the present study, however, the drug was not found to be a protective 

factor against development of poor HRQoL [19], possibly because the actual duration of use and 

compliance to therapy could not be ascertained. Addressing barriers to hydroxyurea adherence 

such as continued availability and better drug perception can additionally positively strengthen the 

relationship between adherence and HRQoL [32]. It is also possible that those on hydroxyurea 

initially had low HRQoL (since those on the drug are more likely to have complications and more 

painful episodes), but HU use had just started improving their HRQoL. The actual influence of 

HU on HRQoL would indeed be more obvious in a Pre and Post-HU study design and or when a 

cohort of patients with SCA who has similar baseline HRQoL are randomised to either HU and 

no-HU therapy groups, especially when introduced early. 

The result of this study unravelled significant differences in the HRQoL scores between children 

with SCA and those with Hb AA in all domains. These findings strengthen the need for SCD 

preventive programs and multidisciplinary approach, especially psychosocial intervention to the 

problem.The study has some limitations. First, the diagnosis of stroke as a complication of sickle 

cell disease was based on clinical definition, rather than by MRI, since some patients might have 



 

 

been missed without MRI. Our inability to ascertain compliance to hydroxyurea among those using 

the drug at the time of recruitment for this cross-sectional study.  

It can be concluded from this study that HRQoL scores were significantly lower in all domains of 

assessment among children with SCA compared to apparently healthy haemoglobin AA children 

of similar ages and sex distribution. Also, 57.7% of the 130 children with SCA had poor Overall 

HRQoL. Significant pain episodes more than three in the preceding 12 months, late diagnosis and 

presence of clinical stroke event were identified as independent predictors of poor overall HRQoL 

among children and adolescents with SCA.  

It is recommended that efforts should be made to strengthen comprehensive SCD care in the 

country. This should include neonatal screening for early diagnosis, active prevention and 

management of pain episodes and lifetime complications, especially stroke, to improve HRQoL. 

These strategies should include continued availability of hydroxyurea and other effective stroke 

prevention. Also, periodic assessment of HRQoL so that appropriate care and psychosocial support 

could be offered.  

 

 

 

 

 

 

 



 

 

 

 

ACKNOWLEDGEMENTS 

I am especially grateful to my supervisors: Dr. S.A. Adegoke, Prof. E.K. Obidike and Prof. S.J. 

Allen, who throughout the period of this research work guided and assiduously supervised this 

study.  

My sincere appreciation also goes out to Dr. B.P Kuti for his guidance. I also want to offer my 

deep appreciation to the other Lecturers/ Consultants in the Department of Paediatrics, EFSTH 

namely: Prof. Vivian Muoneke, Dr. Kalifa Bojang, Dr. Helen Brotherten, Dr. Simon Pius and Dr. 

Beatrice Ezenwa for their support and encouragement.  

I deeply acknowledge the support and motivation from my other international trainers, including 

Professor Bamenla Goka, Professor Ebenezer Vincent Badoe and Dr Victoria May Adabayeri in 

Ghana. I sincerely thank Professors Clement Ezechukwu, Bede Ibe and Ekanem Ekure from 

Nigeria, and others for critically reviewing this manuscript.  

I appreciate the support and cooperation of other residents in the Department. The support I 

received from Nurses, especially, Abdoulie Camara during the period of this study is also 

appreciated. 

I am grateful to the Head and all staff of Paediatric Laboratory, EFSTH, for training me in 

HemoTypeSC sickle cell screening and for analysing all my samples. I acknowledge the 

management of the Edward Francis Small Teaching Hospital, Banjul, The Gambia, where the 

study was carried out for the permission granted to do the work, the resources made available and 



 

 

support to ensure successful completion of this first indigenous Paediatric Fellowship research 

work in The Gambia. 

 

Conflict of Interest; None 

Source of Funding; Self-Funded 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

REFERENCES  

1. Strouse J. Sickle cell disease. Handb Clin Neurol. 2016;138:311-24. doi: 10.1016/B978-0-

12-802973-2.00018-5. 

2. Lane PA. Sickle cell disease. Pediatr Clin North Am. 1996 Jun;43(3):639-64. doi: 

10.1016/s0031-3955(05)70426-0.  

3. Rosenberg RN, Pascual JM. Rosenberg’s Molecular and Genetic Basis of Neurological and 

Psychiatric Disease. In Rosenberg’s Molecular and Genetic Basis of Neurological and 

Psychiatric Disease: Volume 2. Elsevier. 2020. p. 1-806 doi: 10.1016/B978-0-12-813866-

3.00043-6 

4. Fasola FA, Babalola OA, Brown BJ, Odetunde A, Falusi AG, Olopade O,et al. The Effect 

of Alpha Thalassemia, HbF and HbC on Haematological Parameters of Sickle Cell Disease 

Patients in Ibadan, Nigeria. Mediterr J Hematol Infect Dis. 2022 Jan 1;14(1):e2022001. 

doi: 10.4084/MJHID.2022.001. 

5. Inusa BPD, Hsu LL, Kohli N, Patel A, Ominu-Evbota K, Anie KA, Atoyebi W, et al. Sickle 

Cell Disease-Genetics, Pathophysiology, Clinical Presentation and Treatment. Int J 

Neonatal Screen. 2019 May 7;5(2):20. doi: 10.3390/ijns5020020. 



 

 

6. Mpalampa L, Ndugwa CM, Ddungu H, Idro R, et al. Foetal haemoglobin and disease 

severity in sickle cell anaemia patients in Kampala, Uganda. BMC Blood Disord. 2012 Sep 

7;12:11. doi: 10.1186/1471-2326-12-11. 

7. Ambrose EE, Smart LR, Charles M, Hernandez AG, Latham T, Hokororo A, Beyanga M, 

Howard TA, Kamugisha E, McElhinney KE, Tebuka E, Ware RE, et al. Surveillance for 

sickle cell disease, United Republic of Tanzania. Bull World Health Organ. 2020 Dec 

1;98(12):859-868. doi: 10.2471/BLT.20.253583.  

8. Grosse SD, Odame I, Atrash HK, Amendah DD, Piel FB, Williams TN, et al. Sickle cell 

disease in Africa: a neglected cause of early childhood mortality. Am J Prev Med. 2011 

Dec;41(6 Suppl 4):S398-405. doi: 10.1016/j.amepre.2011.09.013.  

9. Allen SJ, Bennett S, Riley EM, Rowe PA, Jakobsen PH, O'Donnell A, Greenwood BM,et 

al. Morbidity from malaria and immune responses to defined Plasmodium falciparum 

antigens in children with sickle cell trait in The Gambia. Trans R Soc Trop Med Hyg. 1992 

Sep-Oct;86(5):494-8. doi: 10.1016/0035-9203(92)90083-o.  

10. Cox SE, Doherty CP, Atkinson SH, Nweneka CV, Fulford AJ, Sirugo G, Rockett KA, 

Kwiatkowski DP, Prentice AM ,et al. Haptoglobin genotype, anaemia and malaria in 

Gambian children. Trop Med Int Health. 2008 Jan;13(1):76-82. doi: 10.1111/j.1365-

3156.2007.01976. x.  

11. Salih KMA. The impact of sickle cell anemia on the quality of life of sicklers at school 

age. J Family Med Prim Care. 2019 Feb;8(2):468-471. doi: 10.4103/jfmpc.jfmpc_444_18.  

12. Pandarakutty S, Murali K, Arulappan J, Al Sabei SD.et al. Health-Related Quality of Life 

of Children and Adolescents with Sickle Cell Disease in the Middle East and North Africa 



 

 

Region: A systematic review. Sultan Qaboos Univ Med J. 2020 Nov;20(4):e280-e289. doi: 

10.18295/squmj.2020.20.04.002.  

13. Ballas SK, Lieff S, Benjamin LJ, Dampier CD, Heeney MM, Hoppe C, Johnson CS, Rogers 

ZR, Smith-Whitley K, Wang WC, Telen MJ, et al. Investigators, Comprehensive Sickle 

Cell Centers. Definitions of the phenotypic manifestations of sickle cell disease. Am J 

Hematol. 2010 Jan;85(1):6-13. doi: 10.1002/ajh.21550.  

14. Charan J, Biswas T. How to calculate sample size for different study designs in medical 

research? Indian J Psychol Med. 2013 Apr;35(2):121-6. doi: 10.4103/0253-7176.116232.  

15. Ogunlesi TA, Dedeke IOF, Kuponiyi OT. Socio-economic classification of children 

attending Specialist paediatric centres in Ogun State, Nigeria. Niger Med Pract. 2008; 

54(1):21 - 25. https://doi.org/10.4314/nmp.v54i1.28943, 

16. de Onis M, Onyango AW, Borghi E, Siyam A, Nishida C, Siekmann J, et al. Development 

of a WHO growth reference for school-aged children and adolescents. Bull World Health 

Organ. 2007 Sep;85(9):660-7. doi: 10.2471/blt.07.043497.  

17. Varni JW, Seid M, Kurtin PS. PedsQL 4.0: reliability and validity of the Pediatric Quality 

of Life Inventory version 4.0 generic core scales in healthy and patient populations. Med 

Care. 2001 Aug;39(8):800-12. doi: 10.1097/00005650-200108000-00006. 

18.  Varni JW, Limbers C, Burwinkle TM. Literature review: health-related quality of life 

measurement in pediatric oncology: hearing the voices of the children. J Pediatr Psychol. 

2007 Oct;32(9):1151-63. doi: 10.1093/jpepsy/jsm008.  

19. Panepinto JA, Bonner M. Health-related quality of life in sickle cell disease: past, present, 

and future. Pediatr Blood Cancer. 2012 Aug;59(2):377-85. doi: 10.1002/pbc.24176. 



 

 

20. Dampier C, Lieff S, LeBeau P, Rhee S, McMurray M, Rogers Z, Smith-Whitley K, Wang 

W, et al Comprehensive Sickle Cell Centers (CSCC) Clinical Trial Consortium (CTC). 

Health-related quality of life in children with sickle cell disease: a report from the 

Comprehensive Sickle Cell Centers Clinical Trial Consortium. Pediatr Blood Cancer. 2010 

Sep;55(3):485-94. doi: 10.1002/pbc.22497. 

21. Pandarakutty S, Murali K, Arulappan J, Al Sabei SD, et al. Health-Related Quality of Life 

of Children and Adolescents with Sickle Cell Disease in the Middle East and North Africa 

Region: A systematic review. Sultan Qaboos Univ Med J. 2020 Nov;20(4):e280-e289. doi: 

10.18295/squmj.2020.20.04.002. 

22. Asnani MR, Lipps GE, Reid ME. Utility of WHOQOL-BREF in measuring quality of life 

in sickle cell disease. Health Qual Life Outcomes. 2009 Aug 10; 7:75. doi: 10.1186/1477-

7525-7-75. 

23. Patel AB, Pathan HG. Quality of life in children with sickle cell hemoglobinopathy. Indian 

J Pediatr. 2005 Jul;72(7):567-71. doi: 10.1007/BF02724180.  

24. Pulimeno M, Piscitelli P, Colazzo S, Colao A, Miani A, et al. School as ideal setting to 

promote health and wellbeing among young people. Health Promot Perspect. 2020 Nov 

7;10(4):316-324. doi: 10.34172/hpp.2020.50. 

25.  Kamble M, Chatruvedi P. Epidemiology of sickle cell disease in a rural hospital of central 

India. Indian Pediatr. 2000 Apr;37(4):391-6. PMID: 10781232. 

26. McClish DK, Penberthy LT, Bovbjerg VE, Roberts JD, Aisiku IP, Levenson JL, Roseff SD, 

Smith WR, et al. Health related quality of life in sickle cell patients: the PiSCES project. 

Health Qual Life Outcomes. 2005 Aug 29; 3:50. doi: 10.1186/1477-7525-3-50.  



 

 

27. Sufiyan MB, Tijani S, Aminu L. Quality of life assessment among individuals with sickle 

cell disease attending hematology clinic of a Tertiary Hospital in Northwest Nigeria. Arch 

Med Surg. 2018; 3:49-55. doi: 10.4103/archms.archms_21_18. 

28. Barton-Gooden A, Grindley M, Knight-Madden J, Asnani M, et al. Gender influences on 

the health of adolescents with sickle cell disease. Psychol Health Med. 2019 

Apr;24(4):470-480. doi: 10.1080/13548506.2018.1533985.  

29. Pereira SA, Brener S, Cardoso CS, Proietti AB, et al. Sickle Cell Disease: quality of life in 

patients with hemoglobin SS and SC disorders. Rev Bras Hematol Hemoter. 

2013;35(5):325-31. doi: 10.5581/1516-8484.20130110.  

 

30. Hood AM, Kölbel M, Stotesbury H, Kawadler J, Slee A, Inusa B, Pelidis M, Howard J, 

Chakravorty S, Height S, Awogbade M, Kirkham FJ, Liossi C, et al. Biopsychosocial 

Predictors of Quality of Life in Paediatric Patients With Sickle Cell Disease. Front Psychol. 

2021 Sep 14; 12:681137. doi: 10.3389/fpsyg.2021.681137. 

31. Stokoe M, Zwicker HM, Forbes C, Abu-Saris NELH, Fay-McClymont TB, Désiré N, 

Guilcher GMT, Singh G, Leaker M, Yeates KO, Russell KB, Cho S, Carrels T, 

Rahamatullah I, Henry B, Dunnewold N, Schulte FSM, et al. Health related quality of life 

in children with sickle cell disease: A systematic review and meta-analysis. Blood Rev. 

2022 Nov; 56:100982. doi: 10.1016/j.blre.2022.100982. 

32. Ballas SK, Barton FB, Waclawiw MA, Swerdlow P, Eckman JR, Pegelow CH, Koshy M, 

Barton BA, Bonds DR, et al. Hydroxyurea and sickle cell anemia: effect on quality of life. 

Health Qual Life Outcomes. 2006 Aug 31; 4:59. doi: 10.1186/1477-7525-4-59.  

http://dx.doi.org/10.4103/archms.archms_21_18


 

 

33. Yang M, Elmuti L, Badawy SM. Health-Related Quality of Life and Adherence to 

Hydroxyurea and Other Disease-Modifying Therapies among Individuals with Sickle Cell 

Disease: A Systematic Review. Biomed Res Int. 2022 Jul 18; 2022:2122056. doi: 

10.1155/2022/2122056.  

 


