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ABSTRACT 
 
 
Background: Sickle cell disease (SCD) is monogenic disorder characterised by 
abnormalities in the red blood cells, specifically the haemoglobin molecule 

responsible for the transporting oxygen throughout the body. People with sickle cell 

disease have an increased risk for cognitive impairments and psychosocial 

problems. However, only a limited number of studies have explored the psychosocial 

problems associated with sickle cell disease from a neurocognitive perspective.   

 

Aim: To investigate associations between social cognition and sickle cell disease. 
 

Method: Eleven participants completed a neuropsychological assessment battery 
designed to assess premorbid ability, general cognition and social cognitive 

functioning.  

 

Results: Individuals with sickle cell disease displayed weakness on social cognitive 
measures of theory of mind and affective empathy compared to the norm. These 

findings were observed in a highly educated sample who performed above average 

on measures of general cognition. 

 
Discussion: Social cognitive impairments may be associated with SCD and could 
potentially explain the psychosocial problems experienced by this clinical population. 

However, given the novelty of this study, further research is necessary to draw 

reliable conclusions. Future studies should aim to replicate the findings in larger, 

more heterogenous sample and account for experiences of discrimination and 

internalising symptoms.  
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1. INTRODUCTION 
 

 

1.1 Overview  
In recent years, there has been an increasing focus on Sickle Cell Disease 

(SCD), an inherited blood disorder that affects haemoglobin, the protein that 

carries oxygen through the body.  While progress has been made understanding 

the condition, and advances in treatment, we have a limited understanding of the 

cognitive, psychological and psychosocial impact on people affected.  In this 

thesis, I will address the existing literature on cognitive function in adults with 

SCD, and in particular those aspects of cognitive function (social cognition) that 

concern the person's capacity to attribute and understand the mental states (e.g., 

beliefs and feelings) of other people. 

 

This chapter will begin with overview of SCD, encompassing its pathology, 

symptoms, and comorbidities.  Then, it will introduce the literature on cognitive 

function in SCD, noting that although well-studied in children, there is a very 

limited literature on the cognitive function of affected adults.  Then it introduces 

the concept of social cognition along with its core components.  Finally, it will 

explore the potential connections between SCD, general cognitive function, and 

social cognition, providing a rationale for investigating these interconnected 

areas. 

 

1.2 Sickle Cell Disease  
 

1.2.1 Definition  

SCD is the most commonly inherited haemoglobinopathy. Haemoglobinopathy is 

a medical term used to describe a group of recessively inherited disorders that 

affect the red blood cells. These conditions are caused by a single gene mutation 

which alters the production of haemoglobin (Old, 1996). Inherited haematological 

conditions fall into two main categories: the thalassemias and abnormal structural 

variants of haemoglobin (Weatherall & Clegg, 2001).  
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1.2.2 Historical Background  

Herrick (1910) first identified sickle cell-shaped erythrocytes in a Grenadian 

dental student who presented with respiratory symptoms. Based on the 

symptoms of the condition, the term “sickle cell anaemia” was coined by the 

physician Vernon Mason (Mason, 1922). However, evidence of sickle cell disease 

can be traced back to the 1800s, when a pharmacological documented published 

the absence of a spleen in an autopsy of an African slave (Adio et al., 2022). 

These discoveries have contributed to seminal observations related to sickle cell 

disease such as the identification of molecular abnormalities in sickle 

haemoglobin by Pauling et al. (1949). Since then, the genetic components of 

SCD have been researched extensively and have continued to shape our 

understanding of the disorder.  

 

1.2.3 Classification 

The term “sickle cell disease” specifically refers to a group of inherited blood 

disorders characterised by haemoglobin abnormality. There are various types of 

sickle cell disease, the most common being sickle cell anaemia (HbSS), which is 

caused by inheritance of the sickle gene from both parents. This form of sickle 

cell disease is the most severe and is associated with serious complications 

(Rees et al., 2010). Sickle cell disease (HbSC) is the next most common 

genotype of the disorder and is generally considered less severe. The third major 

type is sickle beta thalassemia, which occurs when the sickle gene is inherited 

with the thalassemia gene mutation. Sickle beta thalassemia is less common 

than the two previous types, and severity is variable (Cameron et al., 1983).  

 

Individuals who have inherited one abnormal sickle gene and possess one 

normal haemoglobin gene have the sickle cell trait (HbAS). However, in rare 

cases, they can experience complications of the disorder such as acute pain and 

fatigue (Kotila, 2016). Apart from the genotypes of sickle cell disease, additional 

forms have been documented for example, haemoglobin-SE, haemoglobin-SD, 

and haemoglobin-SO which are rare.  
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1.2.4 Epidemiology  

1.2.4.1 Global distribution 

The global distribution of SCD reflects two factors: exposure to malaria and 

population migration. There is now strong evidence that the sickle cell gene 

protects heterozygous carriers (HbAS) from contracting the malaria infection. 

Although the mechanism of this protection is not fully understood, it has been 

hypothesised that the sickle cell gene offers immune-mediated mechanisms 

(Nagel, 2003). This contributed to the positive selection for the gene mutation, 

which has caused an increased prevalence of sickle cell in malaria-endemic 

regions including the Middle East, sub-Saharan Africa, and parts of the Indian 

subcontinent (Piel et al., 2013a; Rees et al., 2010). With malaria cases increasing 

across the world, it has been hypothesised that the sickle cell gene mutation will 

be sustained (Weatherall & Clegg, 2001). 

 

Population movements due to war and African and Arab slave trades, are 

responsible for the widespread distribution of the sickle cell gene particularly in 

North America and Western Europe (Piel et al., 2013a). Detailed mapping of the 

sickle cell gene frequency has demonstrated that the condition can be distributed 

across short geographical distances (Weatherall, 2010). In recent history, the 

dissemination of the sickle cell gene has mainly been caused by the globalisation 

of people. Evidence of this was initially observed in Ireland, where people 

diagnosed with sickle cell disease were rare but have become quite common 

today (McMahon et al., 2001). 

 

These processes have led to SCD becoming a global health problem. It is worth 

noting that individuals with no African ancestry can have sickle cell disease. The 

assumption that haematological disorders such as SCD can only impact people 

of colour is outdated. 

 

1.2.4.2 Prevalence and incidence  

Sickle cell disease has a high prevalence and social impact worldwide, with 

almost five percent of the population being carriers of the sickle cell gene (NICE, 

2021). Approximately 515,000 newborns are affected by SCD worldwide, 
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particularly in low- and middle-income countries. A global study revealed that 

over the past 21 years, the number of people living with SCD has grown steadily 

from 5.46 million to 7.74 million (Thomson et al., 2023). 

 

1.2.4.2.1 Africa  

The prevalence of SCD remains the highest in sub-Saharan Africa. In this 

population, approximately 230,000 newborns per year are affected by SCD, 

contributing to 80 percent of the global total (Piel et al., 2013b). Obtaining precise 

estimates of SCD in Africa remains challenging. These challenges can be 

attributed to a lack of diagnostic and screening facilities (Rahimy et al., 2003).  

 

1.2.4.2.2 United Kingdom  

In the UK, the National Health Service has implemented a universal screening 

program for SCD, which aims to detect childhood complications related to the 

disease. It has been suggested that roughly 1 in 2,000 babies are born with the 

disorder and that approximately 14,000 people in the UK have a diagnosis of 

sickle cell disease (Dormandy et al., 2018). The screening tools in the UK have 

contributed to better detection of SCD; however, the precise number of people 

affected by the disorder remains unclear.  

 

1.2.5 Pathology of SCD 

1.2.5.1 Red Blood Cells 

Red blood cells (RBC), also known as erythrocytes, carry oxygen throughout the 

body. In healthy adults approximately two million RBCs are formed per second 

and have a survival rate of four months (Thiagarajan et al., 2021). RBCs are soft, 

malleable and have a curved shape which enables them to pass easily through 

blood vessels. At the centre of each red blood cell is a protein molecule called 

haemoglobin which is made up of two smaller units of protein (alpha and beta 

globin) which support the transportation of oxygen (Bjorklund, 2011).  

 

1.2.5.2 The sickled red blood cell  

People with SCD have abnormal haemoglobin, stemming from a single point 

mutation wherein a base pair is either added, deleted or altered within the beta 
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globin protein molecule (Inusa et al., 2019). This mutation causes of loss of 

oxygen within the red blood cells, causing the cells to become distorted through a 

process known as polymerisation, which forms the characterised crescent 

‘sickled’ shape (Hebbel et al., 1980). This process also causes the cells to lose 

elasticity, rendering the cells sticky and inflexible. These atypical RBCs struggle 

to pass through narrow capillaries, leading to the obstruction of blood vessels and 

diminished blood flow. During this process, red blood cells become deoxygenated 

and cling to vessel walls triggering a state of oxygen deprivation in neighbouring 

healthy cells – a condition known as hypoxia (Jones, 2008). 

 

The polymerisation of red blood cells causes permanent damage to the cell 

membrane. This contributes to the loss of water molecules which causes the cells 

to become dehydrated. In SCD, this process is ongoing and leads to the 

production of more crescent shaped red blood cells (Lew et al., 1997). The 

dehydration and cycle of polymerisation causes cells to become stressed and 

breakdown contributing to the short lifespan of sickle cells. The early destruction 

of red cells is what causes symptoms such as anaemia and acute pain crises 

(Kavanagh et al., 2022).  

 

1.2.6 Symptoms of SCD  

SCD symptoms typically emerge in early childhood. The symptoms of the 

condition can vary in severity and are typically caused by poor functioning red 

blood cells. Patients with acute forms of the disease can experience a wide range 

of symptoms. However, people with sickle cell anaemia (HbSS) often experience 

the most challenging clinical complications. 

 

1.2.6.1 Acute pain episodes 

The most common symptom of sickle cell disease is acute episodes of pain, 

typically referred to as ‘sickling crisis’ or vaso-occlusive crisis. These episodes of 

pain are caused by abnormal red blood cells obstructing the capillaries and 

reducing blood flow. This symptom first emerges at approximately two years old. 

The frequency of the pain episodes can vary but often peaks between the ages of 

19 to 39 years (Bainbridge et al., 1985). Pain episodes that occur during this 
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period of life are typically associated with increased mortality rates. Patients 

report experiencing pain in their lower back, legs and arms (Ifeanyi et al., 2015). 

However, episodes of pain can occur in any part of the body. The perceived 

severity of pain can range from mild to excruciating.  

 

There is some evidence to suggest that dehydration, stress, infection, and 

temperature changes might trigger episodes of pain. However, episodes can also 

occur without any clear triggers (Rogovik et al., 2011). Painful episodes can last 

for approximately five to seven days (Kumar et al., 2014). Conditions like 

dactylitis, characterised by the inflammation of the hands and feet, are often a 

clinical manifestation of acute pain episodes. It usually occurs within childhood, 

particularly between the ages of 6 to 12 months (Gill et al., 1995).  

 

1.2.6.2 Acute Splenic Sequestration  

In SCD, the spleen is often damaged in early childhood, particularly from age 6 

months to 5 years. This results in a condition is characterised by a sudden and 

painful enlargement of the spleen, induced by a large pooling of blood in the 

organ, which causes reduced levels of haemoglobin (Siado et al., 2015). 

Sequestration crises are treated as emergency situations, as patients may die 

within 1 to 2 hours if the condition is not treated (Kane et al., 2023). The acute 

pain related to the enlargement of the spleen typically lasts for approximately 4 

hours but can persist for at least 24 hours (Khatib et al., 2009). Children who 

experience acute splenic sequestration have an increased risk of experiencing 

further episodes of this condition (Emond et al., 1985). To minimise this risk, the 

spleen is surgically removed after a single sequestration event.  

 

1.2.6.3 Acute Chest Syndrome  

Acute chest syndrome is a life threatening condition which occurs in children and 

adults living with sickle cell disease. It is the second most common symptom of 

SCD, accounting for nearly 25% of fatalities amongst patients (Powars et al., 

1988). This symptom is characterised by discomfort in the chest, difficulty 

breathing, low levels of oxygen, and fevers (Friend et al., 2023). This syndrome is 

caused by reduced blood flow and nutrients to the lungs which is often 
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precipitated by infections. A significant number of patients will experience at least 

one episode of acute syndrome in their lifetime. Recurrent episodes of the 

syndrome could lead to the development of chronic lung disease (Powars et al., 

1988). 

 

1.2.6.4 Anaemia 

Anaemia is a persistent feature of SCD. People with anaemia often report 

symptoms such as fatigue, shortness of breath, and pale skin. In sickle cell 

disease, acute anaemia is caused by the repeated destruction of red blood cells 

during a process known as haemolytic crisis. During the haemolytic crisis, red 

blood cells are destroyed much faster than they are created, causing low levels of 

haemoglobin (Smits et al., 1969). 

 

Severe cases of anaemia can also be caused by an aplastic crisis. During an 

aplastic crisis the patient’s bone marrow struggles to produce red bloods cells, 

resulting in low energy levels and tachycardia (Conrad et al., 1988). This 

condition is often driven by viral infections. Anaemia can also be exacerbated by 

acute splenic sequestration in children and infants (Kavanagh et al., 2022). 

 

1.2.7 Clinical Complications  

Sickle cell disease can be described as a multi-system disorder, due to its 

pathology affecting more than just red blood cells. The symptoms of sickle cell 

disease arise from a complex interplay among the destruction of red blood cells, 

inflammation, and vascular damage (Mccormick et al., 2020). These 

complications can vary in severity and often require close monitoring. The most 

common and debilitating clinical complications will be outlined in the section 

below: 

 

1.2.7.1 Infections  

Patients with SCD are more likely to contract harmful infections, including 

influenza, salmonella, meningitis and pneumonia (Serjeant, 1997). Before 

preventative measures, children with SCD were 30 – 60 times more likely to be 

affected by these infections (Halasa et al., 2007). Such infections are a common 



 18 

cause of illness and death among individuals with sickle cell disease. The 

increased susceptibility, especially in childhood is associated with impaired 

splenic function. The spleen has a key role in fighting infections, and functions as 

filter removing old cells, damaged red blood cells, and producing antibodies 

(Booth et al., 2010).  

 

1.2.7.2 Priapism  

Priapism is a serious clinical manifestation of SCD. It has been defined as a 

painful unwanted penis erection, affecting 40 percent of males with SCD 

(Adeyoju et al., 2002). This condition typically emerges in childhood between the 

ages of 5 to 13 years and peaks between the ages of 21 to 29 years. It is mostly 

likely to affect patients with the HbSS genotype (Ifeanyi et al., 2015). The 

mechanism behind priapism is unclear. One hypothesis is that low arterial inflow 

into the corpora cavernosa (spongy tissue in the shaft of the penis) impedes 

outflow triggering the sickling of red blood cells, which causes the prolonged 

erection (Ahuja et al., 2021). Recurrent episodes of priapism can lead to infection 

and fibrosis which may eventuate in erectile dysfunction. 

 

1.2.7.3 Renal Complications  

Chronic kidney disease is a common manifestation of SCD, with almost one third 

of patients developing renal disease and at least 18 percent require dialysis and 

transplantation (Falk et al., 2010). In SCD, there is a strong tendency for the red 

blood cells to become sickled in the inner most part of the kidney known as the 

renal medulla. The abnormal red blood cells restrict blood flow to the kidney, 

which leads to cell death and the permanent changes to the structure of the 

organ. Without oxygenated blood the kidney cannot carry out its main function of 

filtering waste from the blood. This leaves patients suspectable to proteinuria, 

which is the loss of healthy proteins during urination. Renal dysfunction is 

apparent from an early age, especially in patients with the HbSS genotype, and 

progresses with age. It has been shown to reduce patients life expectancy by 

approximately 12 years (Drawz et al., 2016). 
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1.2.7.4 Ocular complications 

The ocular complications observed in this patient group are caused by blocked 

blood vessels in the choroid and retina. The physical changes in sickle 

retinopathy can be classified as non-proliferative and proliferative (Scott, 2016). 

Non-proliferative sickle retinopathy is characterised by retinal pigmentary 

changes, retinal haemorrhages, and the distortion of the pupil. These symptoms 

have no enduring visual consequences. On the other hand, proliferative sickle 

retinopathy is the leading cause of vision loss due to retinal detachment and the 

formation of abnormal blood vessels in the retina (Lim, 2012). These 

complications are more likely to be observed in patients with sickle cell 

haemoglobin (SC). There are currently no preventative measures to avoid or 

reduce sickle retinopathy (Fox et al., 1990). However, routine retinal 

examinations are offered to patients during annual reviews.  

 

1.2.7.5 Dermatological complications  

Leg ulcers are a chronic and recurrent complication of sickle cell disease. They 

are more common among men, particularly those with sickle cell anaemia and 

lower levels of foetal haemoglobin (Costa & Fertrin, 2016). The condition can 

present in adolescence with incidence increasing with age. The ulcers usually 

occur around the ankle, often caused by minor trauma or an insect bite. The 

mechanism underpinning sickle leg ulcers is complex. They are thought to be the 

consequence of poorly functioning venous valves, inability to drain excess blood 

from the ankle causing increased pressure and inflammation thus impeding 

healing (Stuart & Nagel, 2004). Bacterial infections such as salmonella cause 

additional complications such as osteomyelitis inflammation of the bone marrow 

(McAnearney & McCall, 2015). Sickle cell related ulcers can cause excruciating 

and debilitating pain. Treatment of the ulcers can be challenging, but often 

includes cleansing topical ointments, antibiotics, and neuropathic pain 

management.  
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1.2.7.6 Reproductive complications  

Reproductive issues are common among both women and men with sickle cell 

disease and include a wide range of complications. Some of these issues arise 

from the use of medical interventions designed to prevent or manage the 

symptoms of the disorder (Smith-Whitley, 2014). 

 

1.2.7.6.1 Fertility in men  

Infertility in men with sickle cell disease is caused by reduced secretion of 

testosterone, sperm abnormalities, and erectile dysfunction due to priapism. 

Approximately 24 percent of men with sickle cell disease develop issues with 

testosterone secretion, which causes issues including sparse facial and body 

hair. The underlying mechanism of this complication is the vaso-occlusion of 

testicular blood vessels. (Parshad et al., 1994). People with SCD experience a 

delay in sexual maturation which can contribute to sperm abnormalities including 

poor mobility and abnormal morphology (Osegbe et al., 1981). Recurrent 

priapism is the main cause of erectile dysfunction in men with SCD. Management 

of sickle related erectile dysfunction can be challenging, however penile implants 

has been relatively successful. Preventing repeated episodes of priapism is the 

most effective way of addressing erectile dysfunction as surgery can contribute to 

additional complications (Mantadakis et al., 2000).  

 

1.2.7.6.2 Fertility in women  

Less is known about fertility in women with sickle cell disease. However, the 

survival of children with sickle cell disease into their reproductive years has 

created a necessity for further research into their reproductive health (Pecker et 

al., 2021). Girls with sickle cell disease are more likely to have a late onset of 

their menstrual cycle. Although their bleeding patterns are relatively normal, 

patients can experience acute pain crises in the week before their menstrual 

cycle (Sharma et al., 2019). Research suggests that women with SCD have a 

reduced reproductive lifespan, with their ovarian reserves rapidly declining 

between age of 25 to 30 years. This is possibly caused by ovarian sickling and 

SCD treatments such as hydroxycarbamide (Chase et al., 2009; Queiroz et al., 

2021). Methods such as ovarian tissue and embryo cryopreservation are often 
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used to preserve fertility. However, sickle cell fertility research lags in comparison 

to oncological fertility research, which is evidenced by the poor guidelines for 

women with SCD (Campbell et al., 2015). 

 

1.2.7.6.3 Pregnancy  

A major reproductive concern in women with SCD is pregnancy. Foetal 

complications in sickle cell disease are related to reduced blood flow which can 

contribute to spontaneous abortion, pre-eclampsia, and low birth weight. It can 

also cause maternal complications such as severe anaemia and bacterial 

infections (Boafor et al., 2016; Hassell, 2005). Patients are more at risk for 

pregnancy-related morbidity and mortality. However, advancement in antenatal 

and obstetric care has improved maternal outcomes in recent years.  

 

1.2.7.7 Neurological complications  

Stroke can be defined as an acute neurological event and is often a consequence 

of sickle cell anaemia. Before the implementation of stroke prevention measures 

approximately eleven percent of children with sickle cell disease had a stroke by 

the age of twenty years (Ohene-Frempong et al., 1998). In SCD, stroke can be 

precipitated by pain crises, splenic sequestration, acute chest syndrome, or as an 

isolated event. Common symptoms often include severe headaches, seizures 

and aphasia (Rees et al., 2010). It has been hypothesised that these strokes are 

caused by the sickling of large extracranial and intracranial blood vessels forming 

large blood clots which travel to the brain (Hassan & Markus, 2000).  

 

Minor cerebral infarctions, also known as ‘silent strokes’, are common clinical 

manifestation of SCD. These strokes often occur early in life and are associated 

with neurocognitive deficits (DeBaun et al., 2012). Silent strokes may not cause 

significant symptoms, but they do indicate a patients risk for both acute and major 

strokes in the future. Less common neurological complications of sickle cell 

disease include Moyamoya syndrome, which is a cerebrovascular disorder 

caused by blocked arteries in the basal ganglia (Kassim & DeBaun, 2013).  
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1.2.8 Diagnosis  

SCD diagnosis includes the analysis of haemoglobin. The presence of sickle 

haemoglobin can be detected with the solubility test. This involves the mixture of 

haemoglobins in a chemical solution called sodium hydrosulphite. Increased 

opacity of the solution is indicative of SCD (Tubman & Field, 2015). This method 

of testing is often used during newborn screening. However, it should not be used 

in isolation as it may yield false negatives in patients with severe anaemia and 

thalassemia trait. Newer methods such as antibody tests offer more accurate and 

rapid ways of diagnosing sickle cell disease (Arishi et al., 2021). Variant 

haemoglobin can be detected by using advanced techniques such as 

electrophoresis. This approach involves the separation of DNA and protein 

molecules based on their size. Through electrophoresis, clinicians can confirm 

and offer differential diagnoses (Ware et al., 2017).  

 

1.2.9 Treatment  

Treatment options for SCD have historically been limited. Researchers have 

argued that this is due to the lack of research funding. For example, Griesler et 

al., (2021) reported that despite having a lower prevalence, research funding for 

cystic fibrosis was 10 times greater than for SCD. However, an increased 

understanding of the biological underpinning of the disease has slowly led to an 

expansion of viable treatment options. The introduction of these treatments has 

significantly increased life expectancies and improved health outcomes (Ifeanyi et 

al., 2015).   

 

1.2.9.1 Medication therapies 

Hydroxyurea was approved by the US FDA in 1998 and aims to reduce the 

frequency of acute pain crises in adults with sickle cell anaemia (HbSS). 

Hydroxyurea is a medication which was first used for cancer treatment. In SCD, 

its primary function is to promote the production of foetal haemoglobin. This form 

of haemoglobin is rarely affected by the sickle mutation (Neumayr et al., 2019). 

Long-term analyses found that patients who received hydroxyurea had a 

significant reduction in mortality (Steinberg et al., 2003). Subsequent testing has 

revealed that this medication is now safe for paediatric patients. Despite the 
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effectiveness of hydroxyurea, studies have found that it can cause side effects 

such as alopecia, rash, nausea, weight gain and impact fertility all of which 

negatively impact adherence (McGann & Ware, 2011).  

 

Three new medication therapies for SCD were approved in 2017: L-glutamine, 

crizanlizumab, and voxelotor. L-glutamine is an oral amino acid supplement 

intended to decrease the subspeciality of sickle red blood cells to oxidative 

damage, therefore reducing sickling and stickiness of the blood cells, and 

associated complexities (Niihara et al., 2005). Treatment with this medication has 

been contributed to reduced pain crises and hospitalisations (Niihara et al., 

2018). Less is known about the effects of Crizanlizumab and Voxelotor, but 

recent trials suggest that they might have similar effects to hydroxyurea 

(Kavanagh et al., 2022).  

 

1.2.9.2 Experimental therapies  

Stem cell and bone marrow transplantation are the only curative treatments for 

SCD. These treatments aim to replace the abnormal sickle cells by promoting the 

production of functional haemoglobin chains (Walters, 2005). Stem cell 

transplantation is mainly used for children with severe complications, as older 

patients have a higher risk of rejecting the donated stem cells. Several studies in 

children have reported promising outcomes, with long-term disease-free survival 

rates ranging from 82% to 86% (Bhatia & Walters, 2007). 

 

Newer treatments include gene therapy strategies. These methods have included 

the insertion of genes with antisickling and foetal haemoglobin properties. In 

2023, the US FDA approved two gene editing therapies called Bluebird and 

CRISPR which work by inserting modified genes into the body through harmless 

viruses (Leonard & Tisdale, 2023). Initial evaluations and trials indicate that these 

methods can reduce pain crises and vaso-occulsive events (Kavanagh et al., 

2022).  
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1.2.9.3 Blood transfusions 

Long-term blood transfusion is commonly given to patients with sickle cell 

disease for the management of acute and chronic clinical manifestations. During 

exchange blood transfusion, the patients, abnormal cells are removed and 

replaced by normal red cells (Swerdlow, 2006). Transfusion has been associated 

with beneficial effects including correcting anaemia and decreasing the 

production of sickled red blood cells (Rees et al., 2010). However, repeated use 

of transfusions can cause complications such as iron overload in the liver and 

alloimmunization to RBC antigens. Other side effects of transfusion include 

allergic reactions and fevers, which affect fifteen percent of patients (Klings et al., 

2014). 

 
 
 
1.3 Psychological and Cognitive Features of SCD 

 

1.3.1 Psychological Problems, Social Issues & Interventions  

1.3.1.1 Mental Health  

In addition to the physical complications associated with the pathology of SCD, 

patients have an increased risk for other comorbidities including social and 

mental health problems. One of the first studies exploring depression and sickle 

cell disease demonstrated that depression occurs more frequently than expected 

(Morin & Waring, 1981). Belgrave & Molock (1991) expanded on this work and 

found that 56 percent of the sample scored as being mildly to severely depressed 

on the Beck Depression Inventory (BDI). Current evidence suggests that the 

prevalence of depression in people with SCD is notably higher than in the general 

population (Adam et al., 2017).  

 

Depression associated with SCD has been thought to be related to chronic pain 

and medical complications including anaemia and fatigue (Hasan et al., 2003). 

Depression has also been identified as a key predictor of poor pain tolerance and 

increased hospitalisation. For instance, Gil et al. (1993) found that patients 

experiencing negative thinking used healthcare services more frequently 
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compared to those demonstrating positive thinking patterns. Studies of young 

people with sickle cell disease have reported adjustment problems including low 

self-esteem, and poor interpersonal functioning (Benton et al., 2007). There is 

evidence to suggest that these difficulties can extend into adulthood (Wilson 

Schaeffer et al., 1999). 

 

Research has suggested a bidirectional relationship between the physical and 

psychological manifestation of SCD. Toumi et al. (2018) hypothesised that the 

early onset of somatic symptoms, including pain and fatigue, can contribute to an 

increased risk for common mental health problems later in life. The increased 

susceptibility to mental health issues exacerbates physical health complications, 

including stroke. The psychological and somatic disturbances in SCD can lead to 

repeated hospitalisations and social difficulties, therefore impacting patients 

quality of life. This relentless cycle affects both the psychological and physical 

wellbeing of patients, thereby contributing to the reduced life expectancy often 

observed in sickle cell disease.  

 

1.3.1.2 Quality of life  

Disturbance of psychological functioning and physical health difficulties can have 

an adverse impact on quality of life. In the last ten years, studies exploring health 

related quality of life (HRQL) in sickle cell disease has increased. HRQL 

assesses the patients’ wellbeing and level of functioning in context of their 

physical health problem. The assessment includes social, physical, emotional, 

school and work domains (Panepinto, 2008). Studies have demonstrated that 

individuals with SCD have significantly impaired HRQL in comparison to people 

with other chronic conditions. This is particularly noted in physical functioning 

domains and is linked to the impact of pain on daily functioning (Levenson et al., 

2008). Disease severity is thought to be related to lower HRQL. A cross-sectional 

study showed that patients with the most severe genotype had the worst general 

and physical scores on the HRQL (Mastandréa et al., 2015).  

 

There is also evidence to suggest that some patients cope well and are able to 

live fulfilling lives. A study examining resilience factors, including stress 
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management and hope, found that there was no significant difference between 

patients and unaffected siblings. However, patients still reported feelings of 

inadequacy which is associated with poor psychosocial functioning (Simon et al., 

2009). A qualitative study examining quality of life in SCD (Thomas & Taylor, 

2002) found that the condition carries a huge psychosocial burden. Participants 

reported difficulties forming relationship with peers, interruptions to education and 

work, and challenges with their religious beliefs.  

 

1.3.1.3 Social and systemic issues  

Stigma refers to the rejection of an individual based on a characteristic or 

behaviour that has been discredited by society (Goffman, 1986; Link & Phelan, 

2001). On the other hand, health-related stigma can be defined as a form of 

discrimination which marginalises groups of people with particular physical health 

problems (M. G. Weiss et al., 2006).Given the complexity of SCD, health-related 

stigma may develop and be sustained for many reasons. People with SCD often 

report experiencing negative reaction from family, community members, and co-

workers regarding their physical health status (Nelson & Hackman, 2013).The 

general public is not well educated about the condition contributing to harmful 

and negative stereotypes about people with SCD (Bulgin et al., 2018).This leads 

to people with SCD feeling ostracized and devalued. Studies of adults with SCD 

have shown that high levels of stigma are associated with poor psychological 

wellbeing. Patients who report high levels of stigma are more likely to report 

symptoms of depression, anxiety, social isolation and suicidal ideation (Ola et al., 

2016). Young people who reported high levels of stigma, in both health and 

community settings, reported lower quality of life (Adeyemo et al., 2015).  

 

Stigmatisation may exacerbate complex healthcare utilisation issues. For 

example, patients with SCD have been described as ‘drug seekers’ and ‘addicts’ 

because opioid analgesics are required for pain management (Blake et al., 2018). 

Improper treatment leads to readmission and patients are often stigmatised as 

‘frequent flyers’. The literature also suggests that SCD pain complaints are often 

discounted by medical professionals, and this is related to discriminatory 

assumptions about black people’s ability to tolerate high levels of pain (Jenerette 
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et al., 2013). These experiences mean that patients are reluctant to seek care, 

and mistrust healthcare providers (Haywood et al., 2014). Individuals with SCD 

often adjust their care seeking behaviours and will attempt to self-medicate at 

home (Labore et al., 2015). 

 

1.3.1.4 Psychological Interventions 

A number of interventions have been developed with the aim of improving quality 

of life and health related outcomes. The three broad categories of interventions 

used for SCD include: cognitive behavioural techniques (CBT), behavioural 

techniques and social support interventions. The literature suggests that CBT 

interventions have the most efficacy and effectiveness for addressing 

psychosocial and somatic symptoms associated with SCD (Edwards et al., 2005). 

For example, adult studies examining the effectiveness of CBT interventions 

found that strategies including imagery and self-hypnosis taught across fifteen 

sessions improved patients sleep and need for pain medication (Thomas et al., 

1984). Research suggests that self-assisted CBT can improve adherence 

behaviours including medication, rest and fluid intake for patients with SCD (Anie 

et al., 2002). However, the authors found that there were no differences in pre-

versus post-pain management.  

 

Behavioural interventions are typically aimed at altering behaviour through 

rewards. This approach is often targeted at families and young people with SCD. 

The rationale of behavioural interventions includes the recognition of dangerous 

symptoms such as fevers and difficulty breathing and medication adherence (Day 

et al., 1992). The Starbright Foundation developed computerised health 

education for young people who were hospitalised. This intervention enabled 

young people to interact with other patients on the ward, access information from 

staff and play games. Children who received this intervention described using 

less negative coping strategies and found it helpful to have access to social 

support during their hospital admission (Hazzard et al., 2002).  

 

Although behavioural interventions which focus on reward have demonstrated 

improvements within intervention groups overtime, they appear to be less 
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effective in comparison to CBT interventions (Chen et al., 2004). Recent research 

has demonstrated that third wave interventions such as Acceptance and 

Commitment Therapy (ACT) might be more effective for adolescents with SCD. 

This intervention emphasises the importance of daily functioning and the 

willingness to accept difficult situations e.g., pain and fatigue (Hayes et al., 2006). 

A preliminary study demonstrated that young people may develop better self-

esteem and experience a better quality of life after completing a brief program of 

ACT. These changes were also observed at a three-month follow-up  (Masuda et 

al., 2011).  

 

Social support can act as a buffer against adverse health outcomes and 

premature mortality (Berkman & Syme, 1979). Social interventions include self-

help groups and family interventions. Researchers have emphasised the 

importance of social interventions to reflect that racialised people often rely on 

seeking health related information from trusted members of their community, 

rather than medical professionals (Holmes et al., 1992). SCD patients who attend 

support groups reported improvement of their pain management, and shorter 

pain episodes (Butler & Beltran, 1993). A study of self-facilitated support groups 

demonstrated that participation may reduce depressive symptoms (Nash & 

Kramer, 1993). There is also evidence to suggest that social support 

interventions can foster positive peer relationships through active discussion and 

exposure to good role models (Fox & Ingram, 1999). 

 

1.3.2 Neuropsychology and SCD 

1.3.2.1 Overview  

People with SCD have an increased risk for neuropsychological impairment. 

Impairments in cognitive functioning have been observed in SCD patients with 

acute ischemic events and silent infarcts (Kral et al., 2001). However, 

neurocognitive impairment can occur in SCD patients without neurological 

complications (Stotesbury et al., 2019). Potential risks for neurocognitive deficits 

include biological factors such as impaired cerebral blood flow and reduced 

oxygen saturation (Ausavarungnirun et al., 2006). In addition, environmental 

factors including low socioeconomic status and parent education are also 
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associated with impaired cognitive functioning (King et al., 2014). The available 

literature on neurocognitive impairment associated with SCD is based mainly on 

paediatric samples, however studies show that these complications can increase 

with age and have long term consequences (Mackin et al., 2014). In adulthood, 

the literature suggests that main neurocognitive deficits associated with SCD 

include problems in processing speed, attention, visual spatial skills, working 

memory, verbal function and executive function (Sahu et al., 2022). These 

neurocognitive deficits can contribute to a poorer quality of life, and having poorer 

interpersonal relationships, educational and financial attainment (Sanger et al., 

2016).  

 

1.3.2.2 Full Scale IQ (FSIQ) 

IQ is a measure of global intellectual functioning and draws on numerous 

cognitive skills working in unison (Berkelhammer et al., 2007). Studies have 

revealed that people with SCD have impairment in FSIQ, Verbal IQ and 

Performance IQ even when excluding history of neurological complications (Swift 

et al., 1989). For example, Steen et al. (2005) found that children without SCD 

related neurological injuries had a lower FSIQ when compared to healthy 

controls. However, studies investigating intellectual functioning have revealed 

that children with neurological complications demonstrate more decline in FSIQ 

relative to controls and SCD patients without neurological complications (Hogan 

et al., 2005). Furthermore, lateralisation may also affect IQ scores. Patients with 

SCD who had left cortical infarcts demonstrate impairment on FSIQ, VIQ and PIQ 

compared to test norms (Cohen et al., 1994).  

 

1.3.2.3 Executive functions  

Executive function (EF) is an umbrella term for a group of skills that enable 

people to control and coordinate everyday behaviour, which has been 

hypothesised to emerge first and is connected to skills such as cognitive flexibility 

(Anderson, 2002). Children with SCD may demonstrate EF deficits from an early 

age. For example, Downes et al. (2018) demonstrated that preschool children 

with SCD show have more difficulties with inhibition and cognitive flexibility in 

comparison to healthy controls. The literature suggests that EF impairments 
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observed in patients with SCD is related to cerebral injury. Children with silent 

infarcts are more likely to display deficits in executive function domains (Schatz et 

al., 2001). Further, children with SCD who had infarctions made more errors on 

cancellation tasks than those without infarcts (Brown et al., 2000). Similar 

findings have also been replicated in adult studies by (Portela et al. 2022).  

 

1.3.2.4 Attention 

Adults and young people living with SCD are reported to have difficulties with 

sustained attention (DeBaun et al., 2012). For example, (Hijmans et al. 2011) 

found that children with SCD displayed lower levels of sustained attention than 

controls.  Similarly to executive functions impairment, difficulties with sustained 

attention have been associated with cerebral injury. Children with infarcts are 

more likely to display errors on tests of auditory vigilance than children without 

lesions or unaffected siblings (Craft et al., 1999). Furthermore, continuous 

performance tasks assessing sustained attention show high sensitivity and 

specificity in differentiating adolescents with neurological impairments versus 

those without SCD (DeBaun et al., 1998). 

 

Research has emphasised the role of attention in regulating processing speed. 

Processing speed is indicative of the adept management and quick response to 

information which has been presented (Kail & Salthouse, 1994). There is now 

clear evidence to suggest that people with SCD have lower scores in domains of 

processing speed. For instance, Stotesbury et al. (2018) found that adults with 

sickle cell anaemia showed deficits in processing speed irrespective of 

infarctions. Instead, they found that deficits in this domain was associated with 

white matter injury. One research study found that when processing speed is 

adjusted for patients with SCD perform similarly to health controls on cognitive 

assessments. Therefore, suggesting that poorer cognitive functioning amongst 

individuals with SCD may be related to slower processing speed rather than 

overall cognitive impairment (Crawford & Jonassaint, 2016). However, the 

preliminary findings from this research study have not been replicated.  
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1.3.2.5 Memory 

In addition to deficits in attention and executive functions, studies of people with 

SCD demonstrate deficits in memory (Brandling-Bennett et al., 2003). For 

example, children with clinical infarcts display more deficits in visual and verbal 

memory compared to health controls (Watkins et al., 1998). People with anterior 

lobe infarcts demonstrate poor performance on recall tasks in comparison to 

children without SCD related infarcts. However, children without SCD show 

similar cognitive performance on memory tasks (Craft et al., 1999). This suggests 

that memory is less affected in SCD patients. However, the limited number of 

studies examining memory function in SCD necessitate caution in drawing overall 

conclusions.  

 

1.3.2.6 Language  

Some researchers have proposed that language deficits in SCD are related to the 

degree and localisation of neurological injuries. Children with infarcts 

demonstrate delays in language development, and significant impairment is often 

associated with overt strokes (Hariman et al., 1991). Children with neurological 

complications may also make more mistakes while completing rapid naming 

tasks compared to children without abnormalities (Brown et al., 2000). It has 

been suggested that lesion volume may reflect the extent of language disorder 

(Craft et al., 1999). Children with infarcts in the left hemisphere perform more 

poorly on language assessments. Recent research suggests that the cumulative 

effect of physiological damage may contribute more to language deficits than 

previously suggested (Berkelhammer et al., 2007). In SCD, language deficits can 

occur across syntactic, semantic and phonological domains as well as vocabulary 

(Schatz et al., 2009). 

 

1.4 Social Cognition  
 

1.4.1 History and Background of Social Cognition 

As with the social animals, humans have evolved intricate social skills and 

capacities which play an important role in navigating complex social 

environments. Adapting to social environments is reliant on the recruitment of 
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many cognitive processes including memory, executive function, language and 

attention (Beaudoin & Beauchamp, 2020). It also requires specific mental abilities 

known as social cognition, which has been defined as the ability to recognise and 

interpret socially relevant information, through dedicated and specific neural 

mechanisms (Adolphs, 2001). This domain includes skills such as face 

processing, moral reasoning, and joint attention (Kilford et al., 2016). Social skills 

allow us to form impressions of people, recognise emotions, and assess the 

motives of others. The literature has shown that these skills play an important 

role in communication, interpersonal coordination, mental health and quality of 

life (Beaudoin & Beauchamp, 2020). 

 

Social psychologist and philosophers have been attempting to address topics 

related to social cognition for at least a century. Psychologists postulated 

(McDougall, 1908) that groups of people shared cognitive beliefs and 

motivations. At the same time, sociologist (Ross, 1908) introduced the concepts 

of imitation and conformity in relation to people’s thinking. The introduction of 

cognitive psychology followed, inspired by advancements in technology and 

artificial intelligence. The early years of cognitive psychology produced theories 

which explained prosocial behaviours, including altruism and learning (Kruglanski 

& Stroebe, 2012). The introduction of cognitive theories inspired social 

psychologists to consider the ways in which cognitive processes underpinned by 

specific mental modules evolved for the processing of social information. 

Research demonstrated the relationship between complex mental processes and 

social behaviours including person perception (Fiske & Neuberg, 1990) and 

emotional appraisal (Adelmann & Zajonc, 1989). 

 

1.4.2 Key Domains of Social Cognition 

Successful social interactions requires several distinct processes, such as 

recognising others as living beings by analysing of complex perceptual 

information, including physical appearance and both verbal and nonverbal 

communication. Once this information has been integrated, higher level 

processes such as attributing emotional states (empathy) and interpreting 

observable behaviours such as mental states (mentalising) enable people to 
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adapt their behaviours to the social scenario (Arioli et al., 2018). Social cognition 

is a multi-dimensional concept, but this section will only outline three of its main 

domains: emotion recognition, mentalising and empathy. The author has focused 

on these domains due to their relevance to the research aims and clinical 

applications. Furthermore, assessments of social cognitive impairments in 

physical and mental health conditions of concentrate on these areas (Henry, Von 

Hippel, et al., 2015).  

 

1.4.3 Emotion Recognition 

1.4.3.1 Definitions & key findings 

Vogeley (2017) described social perception as the ability to distinguish between 

inanimate objects and people (characterised by intention, physical forces and 

patterns of motion). This domain plays an important role in social functioning e.g. 

communication with people and forming new relationships. Social perception 

allows people to make critical appraisals and moral judgements such as the 

trustworthiness of other people but can also feed stereotypes and prejudices 

(Frith & Frith, 2011). Social perception also includes social knowledge – which is 

knowledge of social norms, roles and schemas related to social interactions and 

situations (Higgins & Bargh, 1987). Social psychological experiments have shown 

that individuals learn about others through automatic and low level processes 

including gaze following and mirroring (Frith & Frith, 2007). These skills are 

crucial for perceiving the goals and intentions of others and can offer clues on 

how to behave in social situations (Arioli et al., 2018). As well as following 

peoples eye movement and mirroring we can also learn about people by 

appraising facial expressions. Ekman (1992) suggested that all humans 

irrespective of race and culture can perceive the six primary emotions which 

include happiness, sadness, anger, fear, surprise and disgust. While facial 

expressions provide a wealth of emotional communication people can learn about 

other’s emotions by gathering information from body language (Dael et al., 2012) 

and the voice (Scherer, 1995). Available evidence suggests that a combination of 

body language, tone of voice and facial expressions improves emotional 

decoding (Du & Martinez, 2015).  
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1.4.3.2 Neurological underpinnings  

The perception of emotions is centred on the amygdala which plays a significant 

role in emotion processing and the automatic recognition of emotionally relevant 

facial expressions (Adolphs et al., 2002). The fusiform face area enables people 

to recognise invariant or neutral facial features that define identity (Kanwisher & 

Yovel, 2006). Other brain regions, such as the superior temporal sulcus has been 

associated with the perception of dynamic facial features such as eye and mouth 

movements (Allison et al., 2000). The unconscious perception of emotional 

stimuli is indicative of healthy brain functioning and has been associated with the 

orbito-frontal cortex (Tamietto & De Gelder, 2010). Observing facial emotions may 

trigger affective reactions which can influence the observer’s behaviour (Van 

Kleef, 2009). This reaction is dependent on the generation of emotional and 

motivational states, which are created by the anterior insula and anterior 

cingulate cortex (Adolphs et al., 2002; Critchley, 2005).  

 

1.4.4 Mental State Attribution (Theory of Mind)  

1.4.4.1 Definitions & key findings 

Successful interactions must also depend on the ability to understand and 

attribute mental and intentional states (Arioli et al., 2018). The interpretation of 

other people’s behaviours in terms of mental states such as beliefs, desires, 

experiences and emotions are important for understanding and predicting their 

future actions. Evidence suggests that tracking the mental states of others is 

unconscious and occurs automatically (Frith & Frith, 2007). The ability to 

mentalise entails the development of “Theory of Mind” which can be described as 

the ability to use social inference and contextual information to understand 

mental states. Further, it has been shown that mentalising involves implicit and 

explicit processes: the former is present in young children who can ascribe false 

beliefs to people (Kovács et al., 2010). Explicit externalising involves higher order 

processes that enable people to distinguish between themselves and others, as 

well as the ability to mentalise the thoughts and feelings of others (Frith & Frith, 

2007).  
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1.4.4.2 Neurological underpinnings 

The literature suggests that mentalising components are moderated by specific 

frontal circuits. For example, the ventromedial prefrontal cortex is related to 

processing affective mentalising. On the other hand, the ventrolateral prefrontal 

and dorsolateral prefrontal cortices have been associated with the mediation of 

cognitive mentalising (Shamay-Tsoory & Aharon-Peretz, 2007). The mentalising 

pathway also includes the right temporoparietal junction (Hill et al., 2017) which is 

associated with the tracking of other’s mental states, instances of moral 

judgement (Young & Saxe, 2009) and discerning false beliefs (Schneider et al., 

2014). It also includes orbito-frontal cortex, amygdala and anterior cingulate 

cortex (Chalah & Ayache, 2017).  

 

1.4.5 Empathy  

1.4.5.1 Definitions & key findings 

Smooth and adaptive social interactions also require empathy. Empathy is the 

ability to understand and be sensitive to the emotional states and feelings of 

other people (Cox et al., 2012). It is a higher order process which includes both 

affective components – experiencing an emotion in response to an individual’s 

mental state and cognitive components – co-ordinating with the mental state of 

others (Baron-Cohen & Wheelwright, 2004). Current evidence suggests that 

cognitive empathy requires the processing and manipulation of situational, 

auditory and perceptual cues which are used to interpret another person’s 

emotional state. Attentional processes enable people to shift back and forth 

between their own feelings and other persons’ emotional states which enables 

alignment and emotional reactions such as sympathy. On the other hand, 

affective empathy mainly involves the assessment of other’s emotion through 

facial expression and vocal prosody (Reniers et al., 2011). Empathy is not 

independent of the other domains of social cognition and is believed to require 

emotion recognition and metacognitive processes such as theory of mind (Heyes 

& Frith, 2014).  
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1.4.5.2 Neurobiological underpinnings 

The empathy network, the third pathway involved in social cognition includes the 

anterior insula, prefrontal and frontal structures such as dorsal and middle parts 

of the anterior cingulate cortex (Fan et al., 2011). Although specific brain regions 

might be associated with different social cognitive domains, it is important to note 

that there is an overlap amongst their networks (Kennedy & Adolphs, 2012).  

 

1.4.6 Impairment of Social Cognition 

Social cognitive impairments are apparent in many clinical groups. For example, 

social impairments have been documented in childhood disorders such as autism 

spectrum disorder (Baron-Cohen, 1989) and attention-deficit hyperactivity 

disorder (Parke et al., 2018). Deficits in emotion recognition and mentalising have 

been identified as core symptoms of schizophrenia (Savla et al., 2013), and are 

key indicators of poor social functioning in this clinical population (Green & Plaza, 

2016). Impairments in social cognition have also been recorded in people with 

neurological disorders (Henry, Von Hippel, et al., 2015), brain injury (Milders, 

2018), dementia (Rankin, 2020) and persistent mental health problems such as 

bipolar disorder (Gillissie et al., 2022).  

 

1.4.7 Clinical Assessment of Social Cognition  

The clinical assessment of social cognitive functioning is important for many 

clinical groups, as outlined in section 1.4.3. This importance has now been 

recognised in the fifth edition of the Diagnostic and Statistical Manual for Mental 

Disorders (DSM-5) which has included social cognition as a core component of 

neurocognitive functioning (American Psychiatric Association, 2013). The 

validation of social cognition has slowly contributed to the development of 

standardised and robust tests which aim to quantify the severity of impairment 

and can be used to detect subtle changes which may otherwise go undetected. 

 

1.4.7.1 Assessment of emotion recognition 

Deficits in social perception may present as deficits in recognising other people’s 

emotions. This capacity is commonly assessed through the presentation of 

photographs which include a range of high intensity facial expressions. One 
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example of this is the standardised Ekman Faces task (Ekman & Friesen, 1976) 

which measures emotion labelling and discrimination. This task consists of black 

and white photographs of actors depicting the six universal emotions (disgust, 

anger, fear, happiness, sadness and surprise) and participants are required to 

choose the label which best describes the emotion being displayed. Cross-

cultural research suggests that these emotion are widely expressed and 

recognised by people from different cultural backgrounds and form the building 

blocks of the emotion system (Ekman, 1992a).  The Ekman Faces Task is highly 

sensitive to social cognitive difficulties in people with Alzheimer disease (Miller et 

al., 2012).  

 

Emotion recognition can also be extended to voices, body posture and 

movement. Clinically, measures such as the Florida Affect Battery (Bowers et al., 

1999) can be used to discriminate between facial expressions, vocal intonations 

and cross modal emotional information. Researchers have emphasised the 

importance of multimodal assessments as they are more reflective of real life 

settings and have better ecological validity. However, a limitation of these tasks is 

that they take longer to administrate and would not be helpful in most clinical 

settings due to constraints on time and resources (Henry et al., 2015). 

 

The ability to understand others’ emotions or feelings is commonly assessed by 

validated measures such as the Reading the Mind in the Eyes Test (RMET) 

(Baron-Cohen et al., 2001). This task consists of pictorial stimuli displaying 

complex emotional states. Participants are asked to choose different adjectives 

that best describe how the character in the image might be feeling. One 

advantage of this measure is its ability to place less demands on other cognitive 

functions such as working memory. It also been shown to have good reliability 

and validity. Yet, the visual and verbal demands of this task suggest that deficits 

might be related to broader visuoperceptual impairments (Henry, Von Hippel, et 

al., 2015).  
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1.4.7.2 Assessment of theory of mind 

Cognitive aspects of ToM, namely the ability to reject our own beliefs about the 

world in order to consider the perspectives of others is often assessed by ‘False 

Belief Tasks’. These measures were developed by Wimmer and Perner (1983) 

and largely focused on typically developed children but was eventually used to 

examine ToM deficits in people with autism spectrum condition (ASC). An 

example, of the false belief task includes the ‘Sally-Anne’ tasks in which 

participants view a scenario where ‘Sally’ puts a ball in a basket, leaves the room 

and ‘Anne’ moves it to a box. False belief processing is demonstrated by 

participants’ ability to acknowledge that Sally still believes the ball is in the 

basket, despite knowing it is actually in the box (Baron-Cohen et al., 1985). The 

Smarties task is a content-change task (switching sweets for pencils) and 

assesses both the participant’s and others’ false belief through direct questions 

such as “what will your friend think is inside the tube?” (Hogrefe et al., 1986) 

 

ToM in adults and children can also be assessed with the Strange Stories Task 

(Happé, 1994) in which participants are asked to demonstrate their 

understanding of a narrative in which the characters’ behaviour can be best 

understood by attributing a mental state. An advantage of this measure is its 

ability to measure both affective and cognitive domains of mentalising. The Faux-

Pas Test (Stone et al., 1998) also involves short stories, here participants are 

asked to identify socially inappropriate narratives and behaviours. The ability to 

recognise the faux pas’ within the stories imposes demands on both cognitive 

and affective domains of mentalising as it requires the understanding that the 

characters feelings may have been hurt (Henry, Cowan, et al., 2015). 

 

1.4.7.3 Assessment of empathy 

Potential insights into empathic disturbances can be derived from self-reported 

measures of affective empathy. Several questionnaires have been developed 

including the Hogan Empathy Scale (Hogan, 1969) and the Balance emotional 

empathy Scale (Mehrabian, 2000). Other commonly used measures include the 

Empathy Quotient (EQ) (Baron-Cohen et al., 2003) which assesses an 

individual’s ability to understand and predict someone else’s affective and 
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cognitive empathy. However, others have argued that this measure mainly 

assesses general social skills rather than empathy (Lawrence et al., 2004). The 

Interpersonal Reactivity Index is commonly used to assess both cognitive and 

affective empathy, across subscales including perspective-taking and 

understanding other people’s beliefs. It has been shown to have strong validity 

and test-retest reliability (Davis, 1983) 

 

1.4.7.4 Problems in the assessment of social cognition  

Despite the rapid expansion of social cognition research there are still a number 

of issues with its assessment. For example, performance on tasks such as Mind 

in the Eyes Test (MET) is moderately associated with educational attainment and 

the ability to comprehend complex vocabulary and western vocabulary such as 

“aghast” (Baker et al., 2014). Additionally, the complexity of this measure can 

contribute to minimal ceiling effects (Baker et al., 2014). Many of the mentalising 

measures were also developed for the assessment of ASC which raises 

questions about their generalisability. One study, Yager & Ehmann (2006) argued 

that social information processing tasks might be confounded by other cognitive 

processes including working memory and abstract reasoning. The authors also 

suggested that poor performance on some measures might reflect the influence 

of executive functioning and not deficits in social functioning. Moreover, there is a 

large body of research which shows that there are cultural differences in 

cognition. Dodell-Feder et al. (2020) argued that measures of social cognition do 

not have representative normative samples, the potential implications of this will 

be explored in the critical review.  

 

1.4.8 Social Cognition and Sickle Cell Disease  

1.4.8.1 Literature review  

Key search terms “social cognition”, “cognitive functioning”, “sickle cell disease”, 

“social information processing” and “neuropsychology” were entered into 

literature databases PubMed, PsychInfo and Science Direct. The following 

search engines, accessed through the UEL library, were selected for their 

comprehensive coverage of neuropsychology and psychology literature. Search 

terms were combined with Boolean operators such as “AND”, “OR” and “IF” to 
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maximise search results. The outcome of this literature search has been detailed 

below (see section 1.4.8.2). Faced with limited research in the field, the author 

expanded the search to include unpublished materials (e.g. doctoral theses) 

which was sourced from Google Scholar. Papers which were not included in 

English were excluded. Papers focusing on the variables on interest (sickle cell 

disease, cognition and social cognition) were included. The initial database 

searched yielded 1,189 items. After screening titles and abstracts against 

exclusion and inclusion criteria and removing duplicates, only three papers 

remained. Due to the limited number of papers retrieved, a narrative review was 

used to identify and summarise research broadly exploring social cognition and 

SCD.  
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Figure 1. Search strategy  
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1.4.8.2 Summary of findings 

People with sickle cell disease are at increased risk for emotional, behavioural 

and social difficulties. Children with SCD have been shown to have difficulties 

with specific social skills and peer relationships (Rodrigue et al., 1996). Studies 

examining social relationships found that females with SCD have fewer 

friendships and are less likely to be accepted by their peers (Noll et al. 2007). 

Research has suggested social skill deficits in SCD can be attributed to low 

social competence (Noll et al. 1995). Social adjustments in SCD have mainly 

been examined in childhood but appear to expand into adulthood and have an 

adverse impact on people’s overall quality of life (Thomas & Taylor, 2002).   

 

In the past ten years, researchers have attempted to develop a better 

understanding of the mechanisms underlying poor social functioning in SCD. For 

example, research has suggested that the social skill deficits observed in people 

with SCD might be associated with socioeconomic status and broader 

environmental factors including reduced access to peers due to absence from 

school. People with SCD have an increased risk for cognitive deficits which have 

been associated with emotional difficulties and poor social functioning 

(Schoemaker et al. 2013). Research exploring social functioning and cognition in 

relation to SCD remains sparse. However, the literature search revealed three 

studies that have attempted to bridge this gap in the literature: 

 

1) In a preliminary study, Hensler et al. (2014) explored the relationship between 

executive functions and social skills in young people with sickle cell disease. 

The results revealed that EF deficits correlated with poorer overall social skills 

and specific skills including responsibility and self-control. However, there 

were a number of limitations of this study including the small sample size and 

the exclusion of a control group, therefore findings of this study should be 

interpreted tentatively. 

2) Boni et al. (2001) examined social information processing, social skills such 

as emotion recognition and cognitive function in children with sickle cell 

disease. The authors hypothesised that difficulties with processing social 

information might be related to cerebral injuries. Findings revealed that 

children with more severe genotypes of SCD, who had sustained cerebral 
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injuries, demonstrated more errors on facial and vocal recognition compared 

to those with less severe genotypes and healthy controls. The study 

supported previous research which has suggested that neurological insults 

may be associated with poor social information processing. However, the 

children included in the sample had known history of difficulties in school 

therefore confounding the results. 

3) Zwicker et al. (2024) explored social adjustment in children with sickle cell 

disease in context of executive function and non-disease factors including 

family function. The findings revealed that 16 percent of the sample 

experienced social difficulties. Factors including family functioning and years 

living in Canada was a significant predictor of social adjustment. Equally, 

deficits in executive functioning was also found to be associated with poor 

social skills. The authors found that there were sex differences in social 

adjustment with male participants performing better on measures of social 

skills. In contrast to previous research studies, disease severity did not predict 

social functioning.  

 

1.5 Research Rationale 
 

Research has indentified social cognition impairments in various clinical 

populations and has indicated potential associations between deficits in executive 

functioning and social cognition. The literature outlined in chapter one highlights 

an increased risk of cognitive impairment and impaired social functioning in 

people with SCD. Frith & Frith (2007) suggest that impaired social cognition can 

contribute to challenges in forming and maintaining close relationships, an 

experience frequently reported in SCD. Yet, the core domains of social cognition 

in this clinical population have not been thoroughly explored. Understanding 

social cognition in SCD is important for providing support and reducing isolation. 

The clinical implications may extend to the development of tailored therapeutic 

interventions and programs specifically designed to improve social functioning in 

individuals with SCD, ultimately contributing to an enhanced quality of life.  
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1.6 Aims and Research Questions 
 

Few studies have examined the cognition of adults with SCD. This study seeks to 

fill the existing gap in the literature by addressing the limited understanding of the 

neuropsychological impairments associated with SCD. There is also a notable 

absence of published research exploring social cognition in SCD, despite 

evidence suggesting problems in social skills within this population. This study 

will address these gaps within existing literature on SCD, particularly the 

cognitive and social dimensions of the condition. 

 

To do so this study will address the following questions: 

 

• Are deficits in social cognition evident in the SCD population? 
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2. EPISTEMOLOGY AND METHOD 
 
 

2.1 Epistemology 
 

Epistemology, which can be defined as the theory of knowledge, concerns itself 

with how knowledge is created, validated and justified (Raelin, 2017). According 

to Carter and Little (2007), a researcher’s epistemological stance can influence 

methodology and methods such as study design and analysis. An example of an 

epistemological paradigm is positivism, a framework which has strong ties to 

behaviourism and quantitative approaches in psychology. Positivism operates on 

the assumption that reality is measurable, objective, and can be generalised 

across all contexts. However, this paradigm has been criticised for its naïve 

realism, which assumes that the world can be purely understood through 

empirical observation without considering the complexities of context and 

interpretation  (Guba & Lincoln, 1994). 

 

In response to these criticisms, alternative paradigms emerged to address the 

ontological and epistemological limitations of positivism. Critical realism, based 

on the work of Bhaskar (1975), suggests that an objective reality exists 

independent of human perception, yet this reality is not always directly 

observable. Instead, critical realism acknowledges that underlying mechanisms 

and structures exist and can be investigated through empirical research, but our 

understanding of them is inherently influenced by context and is therefore fallible. 

It occupies a middle ground between positivism, which emphasises objective 

measurement, and relativism, which argues that reality is entirely constructed by 

social and cultural contexts. Critical realism allows for the investigation of the real 

world while recognising that our knowledge is shaped by human perceptions, 

biases and social influences (Sturgiss & Clark, 2019). 

 

In the context of the current study, a critical realist perspective is particularly 

important. By adopting this stance, the author acknowledges that while 

neuropsychological constructs like attention, memory, and executive functions 
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can be measured using validated tools, these measurements are not entirely 

objective or context-free. Instead, critical realism justifies the measurement of 

these cognitive constructs by emphasising that they are shaped by various social, 

cultural and historical influences. This epistemological stance is important in 

neurocognitive research, especially in context of sickle cell disease, where 

cognitive functioning may be affected not only by biological factors but also an 

individual’s lived experiences, such as coping with chronic illness, access to 

healthcare, socioeconomic status and educational opportunities. By embracing 

critical realism, the research is better positioned to produce findings that are not 

only scientifically rigorous but sensitive to the lived experience of participants, 

thus offering a more nuanced understanding of cognitive function in the SCD 

population. Furthermore, this perspective ensures that the research remains 

aware of its own limitations and avoids the pitfalls of assuming that cognition can 

be measured purely objectively, thus making the findings more meaningful and 

relevant to real-world applications.  
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2.2 Method 
 

2.2.1 Design 

The research study uses a combined cross-sectional, and between-subjects 

design to explore cognitive function in a sample of people living with sickle cell 

disease. 

 

A cross sectional correlational design was used to address a relationships 

between cognition, sickle cell disease and other areas of interests such as 

disease severity. A strength of this approach is its ability to examine multiple 

outcomes and areas of interests at one single time point. However, a 

disadvantage of this design is its inability to determine a causal relationship 

between the variables being examined (Lau & Kuziemsky, 2016).  

 

2.2.2 Sample size 

The sample size was largely based on previous studies exploring the cognitive 

impairment observed in the sickle cell population. These studies included a 

sample size below 30 participants (Cotter et al., 2018). In addition, a preliminary 

power analysis was performed to determine an appropriate sample size. This 

procedure revealed a sample of 21 would be needed when d=0.5 (medium effect 

size) and power (1-β) = 0.8 for differences to show significant at the 0.05 level. 

Cohen’s d=0.5 effect size is commonly used in power analyses for psychological 

research (Kang, 2021). Using a medium effect size allowed the author to design 

a study that was neither underpowered (which could lead to false negatives) nor 

overly ambitious (requiring a large sample size). This approach ensured the study 

was both feasible and sensitive enough to detect meaningful effects. 

 

2.2.3 Ethics 

2.2.3.1 Ethical approval 

As participants were recruited from an NHS site, ethical permission was sought 

from the IRAS NHS research committee who granted approval in July 2023 

(Appendix A). The research and development department at Guy’s and St 

Thomas’ granted local access in January 2024 (Appendix B).  



 48 

 

2.2.3.2 Informed consent  

All participants were given and encouraged to read the participant information 

sheet which detailed the research aims, procedure, confidentiality and 

requirements of participants (Appendix C). Participants were also provided with 

an opportunity to ask any questions before signing the consent form (Appendix 

D). After participation, participants were asked if they would like to receive a 

summary of their cognitive assessment.  

 

2.2.3.3 Confidentiality 

All participants were given a unique participant code which was stored separately 

from identifiable information such as name, age and ethnicity. Identifiable 

information which was collected via consent forms was stored securely in a 

locked cabinet within the UEL psychology department until they were scanned 

and shredded. Only anonymised information was entered into electronic 

databases and was used for data analysis. To maintain confidentiality, identifiable 

information was destroyed within six weeks of data collection and was only 

retained for this duration, in case participants asked to withdraw from the study. 

 

2.2.3.4 Protection from harm 

People living with sickle cell disease can experience high levels of cognitive and 

physical fatigue for a range of reasons, for example, variations in temperature or 

perceived stress (Ahmadi et al., 2018). Participants were required to remain 

focused for the entire session of testing. To minimise the chance of participants 

experiencing fatigue they were offered frequent rest and movement breaks. Level 

of comfort was regularly monitored. Additionally, participants were given the right 

to withdraw at any stage of testing without any consequences. 

 

2.2.4 Recruitment  

Participants were recruited from the Haematology department in a hospital based 

in London, United Kingdom by volunteer sampling. This department offers 

specialist treatment and care for people with sickle cell disease. As a part of this 

care package, patients are offered annual reviews to monitor changes to their 
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physical health. Staff facilitating the clinic would ask attending patients to speak 

to the researcher about the aims of the study. 

 

If patients expressed an interest, the researcher met with them in a private room 

to discuss the study in more detail. Patients were then offered the opportunity to 

be assessed on the same day. Otherwise, patients were invited to contact the 

researcher to arrange an alternative appointment to complete the assessment.   

 

Potential participants were also sought from the weekly sickle cell support group 

facilitated by the service. Patients were provided with a brief overview of the 

study aims and rationale. People who demonstrated an interest were encouraged 

to leave their contact information and were invited to take part by email.  

 

2.2.4.1 Inclusion and exclusion criteria 

To be included in the study, participants had to be over 18 years, have a formal 

diagnosis of sickle cell disease and registered with the Haematology department 

in their local hospital. All participants were required to have English as their 

primary language to ensure comprehension of the information sheet, consent 

form and the assessment. Participants were excluded if they were recently 

transfused (as Hood et al. 2019, found that executive abilities can improve 

immediately after transfusion), experiencing acute symptoms of SCD including 

pain and fatigue (Ahmadi et al., 2018), or had completed a cognitive assessment 

within the last 6 months to minimise practice effects and preserve the validity of 

the results.  

 

Participants with a history of mental health problems were not excluded, as 

individuals with sickle cell disease (SCD) often experience elevated rates of 

common mental health issues, such as low mood and anxiety (Adam et al., 

2017). Including these participants was essential to accurately reflect the broader 

population affected by SCD and to avoid negatively impacting the sample size. 

Mental health history of all participants was discussed before the assessment 

and the potential impact of this was considered during data analysis. 
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2.2.5 Procedure  

A brief pre-assessment interview was conducted. During this interview 

demographic information was collected, including date of birth, nationality, years 

of education, employment history, mental health history and mood at the time of 

the assessment. 

 

Participants then completed a full battery of neuropsychological assessments. All 

measures were administered according to the test manual to ensure good 

reliability. Testing took approximately 60 to 90 minutes. Frequent breaks were 

offered throughout to minimise fatigue and discomfort. Participants were thanked 

for taking part in the study, offered a verbal debrief and reminded about their right 

to withdraw. In total, each participants assessment appointment (including 

breaks) took approximately 120 minutes. 

 

2.2.6 Materials 

The neuropsychological assessment contained standardised measures of 

premorbid functioning, general cognition and social cognition (see Table 1). The 

measures included have demonstrated strong psychometric properties, as 

summarised below. Additionally, section 1.3.2, “Neuropsychology and SCD”, 

reviews aspects of cognition potentially impacted by sickle cell disease, providing 

a rationale for the selection of the assessed domains. 

 

 

 

 

. 
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Table1. Neuropsychological Test Battery  

Table 1: Neuropsychological Test Battery 

Domain Task/Component Test 

Optimal Ability  TOPF-UK 

Attention 

Verbal stores & 

Working Memory 

WAIS Digit Span Forward 

WAIS Digit Span Backward 

WAIS Digit Sequencing 

Selective WAIS Digit Symbol Coding 

Sustained KBNA Auditory Signal Detection 

Verbal & Visual 

Reasoning 

Verbal WAIS Similarities 

Visual WAIS Matrix Reasoning 

Executive 

Functions 

Word generation 

DKEFS Letter Fluency 

DKEFS Category Fluency 

DKEFS Switch Total 

DKEFS Switch Accuracy 

Verbal inhibition 

DKEFS Colour Naming 

DKEFS Word Reading 

DKEFS Interference 

Learning & 

Memory 

Verbal 
WMS Story: Immediate 

WMS Story: Delayed 

Visual 
WMS Visual Reproduction: Immediate 

WMS Visual Reproduction: Delayed 

Social 

Cognition 

Emotion Recognition ACS Affect Naming Test 

Theory of Mind Social Stories Questionnaire 

Empathy 
QCAE Cognitive Empathy 

QCAE Affective Empathy 
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2.2.6.1 Assessment of optimal ability   

Word reading ability strongly correlates with intelligence and is often resistant to 

neurological damage, therefore providing a good estimate for premorbid 

intelligence (Willshire et al., 1991). The TOPF is commonly used to assess 

premorbid function, and participants were asked to read a series of phonetically 

irregular words, which increased in difficulty. Participants received a score for 

each word they pronounced correctly. This assessment tool has been shown to 

have good validity and reliability indicated by a high Cronbach alpha coefficient 

range of 0.80 to 0.90 (Wechsler, 2009a). 

 

Given the paucity of research within this population, little is known about the tests 

ability to provide a reliable and accurate estimate of pre-morbid functioning for 

people with sickle cell disease. Therefore, appropriate care was taken during 

analysis and offering feedback.  

 

2.2.6.2 Assessment of attention  

Attention and working memory were assessed by using the WAIS IV Digit Span 

forward, backwards and sequencing subtests (Wechsler, 2008). These tests 

generally show strong reliability, with a Cronbach alpha ranging between 0.70 

and 0.90 and good validity (Lezak et al., 2012).  

 

In the digit span forward task, participants were asked to listen to and then repeat 

back a string of numbers. The digit span backwards followed a similar format as 

forward; however, participants were asked to repeat the string of numbers in the 

reserve order. The length of the strings became longer as the task progressed 

requiring participants to access their short term memory stores.  

 

The sequencing task also followed the same format as forward and backwards 

however for this task participants were required to repeat the string back in terms 

of numerical order. This task assesses an individual’s ability to retrieve and 

manipulate verbal information in the short term stores. Participants earned a point 

for each correct response across three subtests. 
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The KBNA Auditory Signal Detection (Leach et al. 2000) task was included to 

measure sustained attention. This tool has high to moderate reliability and good 

validity, making it a useful tool for measuring attentional capacities in both 

general and clinical populations (Kaufman & Kaufman, 2004). Participants were 

required to listen to a recording of letters of the alphabet and tap the table when 

they heard the letter “A”. The duration of the recording required participants to 

remain focused over the task trial. 

 

The WAIS-IV (Wechsler, 2008) Symbol Search subtest measures how well an 

individual can quickly and efficiently process visual information. The symbol 

search has high reliability, with a coefficient ranging 0.80 to 0.90 and good validity 

(Wechsler, 2008). This measure is particularly useful in assessing neurocognitive 

impairment in context of physical health conditions (L. G. Weiss et al., 2013). 

 

Participants were instructed to identify and fill in the missing symbols which 

corresponded with a target of numbers in 90 seconds. Participants were awarded 

a point for the number of symbols which identified, incorrect responses were 

deducted from the final score.  

 

2.2.6.3 Assessment of verbal and visual reasoning  

Visual reasoning was assessed by using the WAIS IV Matrix Reasoning subtest 

which consists of four nonverbal reasoning tasks including pattern completion, 

serial reasoning, classification and analogy (Wechsler, 2008). This tool has a 

reliability coefficient above 0.90, indicating high reliability, and also has strong 

validity (Wechsler, 2008). 

 

Participants were presented with a design, from which a section is missing and 

asked to select the missing piece from five response options. A score was 

awarded for correct responses. This test measures an individual’s perceptual 

organization and abstraction skills.  

 

Verbal comprehension was assessed by the WAIS IV Similarities subtest, which 

measures concept formation, abstract thinking and verbal reasoning skills. This 
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measure has strong reliability, with a reliability coefficient of 0.90 and good 

validity (Wechsler, 2008). Participants were asked to explain how the two objects 

or concepts are alike. Correct responses were awarded two marks, for 

incomplete answers participants were awarded a score of one.  

 

2.2.6.4 Assessment of executive function 

Delis-Kaplan Executive Function Systems (Delis et al., 2001) tasks were chosen 

to assess executive function. The reliability of these tasks are moderate to strong 

with coefficient ranging from 0.60 to 0.80 and has good validity (Homack et al., 

2005). The verbal fluency subtest involved participants orally generating words 

starting with the ‘F’, ‘A’ and ‘S’ within a minute, with the exception of nouns such 

as names and places. The total number words generated was recorded, 

excluding mistakes such as repeated words and nouns.  

 

The D-KEFS colour word interference task (CWIT) consisted of three parts: 

colour naming, word reading and inhibition. During the colour naming trial, 

participants were shown a page of red, green and blue squares and then asked 

to verbally identify the colours as quickly as possible without making mistakes. 

During the word reading trial, participants were asked to verbally pronounce the 

words “red”, “green” and “blue” which were printed in black ink. To assess 

inhibition participants were asked to accurately name the words “red”, “green” 

and “blue”, which were printed incongruently in red, green, or blue ink.  

 

2.2.6.5 Assessment of learning and memory 

Verbal learning and memory was assessed by the Wechsler Memory Scale 

(WMS) logical memory test (Wechsler, 2009b). This task has demonstrated 

strong reliability, with coefficients ranging from 0.70 to 0.90 and strong validity 

(Lezak et al., 2012). Participants were verbally presented with stories and asked 

to recall the details immediately and 20 minute delay. Correct responses were 

awarded a point. 

 

The WMS visual reproduction tests was included to assess visual learning and 

memory. Participants were shown pages with different geometric designs for ten 
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seconds, before it was removed from view. They were then asked to draw the 

design immediately and after 20 minutes. A score was given for each part of the 

design that drawn correctly.   

 

2.2.6.6 Assessment of social cognition          

The Affect Naming Test (ANT) (Pearson, 2009) was chosen to assess emotion 

recognition through facial expressions. Participants were presented with pictures 

of actors who displayed the following emotions: anger, fear, disgust, sadness, 

happiness and neutral. They were then asked identity the emotion of each actor 

from a list of emotion words. Correct responses were awarded a point. Previous 

studies have confirmed the reliability, validity and cultural sensitivity of this task 

(Kandalaft et al., 2012).  

 

Theory of Mind was assessed by using the Social Stories Questionnaire (SSQ). 

This task has been shown to have strong reliability, with Cronbach’s alpha 

coefficients ranging from 0.75 to 0.85, and has good validity (Lawson et al., 

2004). Participants were required to read ten short stories involving a character 

saying something which might be upsetting to another character featured in the 

story. Participants were then required to judge whether the story contained 

potentially upsetting utterances and asked to select the sentence the utterance 

occurred in. Each story contained ten blatant and ten subtle solecisms. This task 

measures the ability to understand the perspectives of people in different social 

contexts. A score was awarded for correctly identified statements. 

 

The Questionnaire of Cognitive and Affective Empathy (QCAE) was developed by 

Reniers et al. (2011) and aims to provide a clear distinction between cognitive 

and affective empathy. This self-report measure asks participants to indicate how 

much they agreed with each statement by using a scale ranging from strongly 

agree to strongly disagree. The subscale items were summed to produce a total 

score for affective and cognitive empathy. It has been shown to have good 

reliability with Cronbach’s alpha coefficients generally ranging from 0.70 and 0.90 

and good validity (Reniers et al., 2011).  
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2.2.7 Participant characteristics  

Eleven participants were recruited between January and April 2024. 

Initially, twenty-two individuals had shown interest during the recruitment period. 

However, six did not attend the assessment; one was excluded due to physical 

health symptoms, and another could not travel to the assessment site. 

Additionally, three did not respond to the appointment booking email. The 

recorded attrition rate of 52% exceeds the anticipated level for this study. 

Nonetheless, the complex physical and social factors within this population may 

account for the high attrition rate. 

 

Of the eleven participants recruited, eight identified as females and three as 

males. The sample included participants aged 22 to 64 years (M = 34.9, SD = 

14.33), reflecting a demographic representative of the general population in the 

UK. However, most participants were younger adults in their mid-twenties to early 

thirties. Nine participants university degrees, one had received education at a 

vocational level, while another held a postgraduate diploma. The sample was 

therefore well-educated relative to the norm.  

 

On a measure of reading irregular words (which is considered resistant to 

cognitive decline) the participants age-scaled scores ranged from 10 to 14, with a 

mean of 11.91 (SD = 0.37). Based on the expected parameters for the general 

population (mean scaled score is 10, SD = 3) the current overall had better than 

expected levels of estimated optimal ability.). A one-sample Wilcoxon Signed 

Rank test confirmed that the sample’s optimal ability was reliably higher than the 

population norm (Mdn = 12), z = 2.83, p= .005. 

 

In regard to ethnicity, the majority of the sample identified as ‘Black British’ (n = 7) 

one indentified as ‘Black Caribbean’ and three as ‘Black African’. All participants 

spoke English as their primary language. Other languages spoken included 

Arabic (n =1), Italian = (n = 1), Spanish = (n = 1) and African dialect Yoruba (n = 

1).  
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In terms of physical health, ten participants had a diagnosis of the most severe 

form of sickle cell disease (HbSS), and one had the milder form (HbSC). One 

participant reported a childhood history of stroke. Regarding mental health, one 

participant reported history of mental health difficulties including low mood, while 

one had recently experienced bereavement.   

 

2.2.8 Data Analysis  

IBM SPSS Statistics (Version 29) software (IBM SPSS, 2024) was used for data 

collation and analysis. The assessments were scored according to test manuals, 

with raw scores from subtests being converted into age-matched scaled scores. 

Nonparametric tests were then used to analyse the data due to the small sample 

size and likely non-normal distribution.  

 

The planned analysis procedure included generating and examining descriptive 

statistics. One-sample tests Wilcoxon Rank-Sum tests as then conducted to 

examine whether participant scores were comparable to age-scaled norms for 

the population, within a defined set of parameters (M = 10, SD = 3) (Wilcox, 

2003). Additional bootstrapping procedures was incorporated to address the 

limitations posed by the small sample size. This was achieved by using SPSS for 

exact tests. The significance level of p-value was set at P<0.05. In many 

research fields, setting the significance level at p < 0.05 is standard practice, as it 

balances the risks of Type I errors (incorrectly concluding that an effect exists) 

and Type II errors (failing to detect a real effect) (Benjamin et al., 2017). While 

using a stricter threshold, such as p < 0.01, can reduce Type I errors, it increases 

the likelihood of Type II errors (Nickerson, 2000). Therefore, the author chose p < 

0.05 as a compromise, allowing for reasonable sensitivity to detect effects 

without being overly conservative. 
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3. RESULTS  
 

 

3.1 Exploratory Data Analysis  
 

Histograms and scatterplots were generated and reviewed to check for potential 

outliers, coding errors and missing data which were all corrected. Skewness and 

kurtosis scores (skewness>1, kurtosis>3) were assessed to check for potential 

violations of the parametric assumptions (symmetry and continuous scores). 

 

3.2 Descriptive Data Analysis  
 
As shown in table 2, descriptive statistics were generated for the measures of 

general cognition and social cognition.  

 

3.3 Analysis of General Cognition 
 

The average scores for tests assessing general cognition were consistent with 

the normative data score for most subtests (refer to table 2). Scores close to the 

population mean were observed across WAIS-IS matrix reasoning, WAIS-IV digit 

span total, WMS delayed recall (logical memory and visual reproduction), D-

KEFS word generation (letter fluency, category, switching accuracy and switching 

output) and D-KEFS processing speed (colour-word interference). Conversely, 

slightly lower than expected scores were observed on WAIS-IV digit span forward 

and digit span backward, WAIS-IV coding, WMS logical memory immediate recall 

and D-KEFS tasks (colour naming and word reading).  



Table 2. Descriptive Statistics for Cognitive Tests and Subtests 
Test and Subtest Mean SD Min Max IQR Skew Kurtosis 
WAIS Similarities  12.55 2.58 9 17 4   .362 -.878 
WAIS Matrix Reasoning  10.55 2.12 8 14 4   .349 -1.269 
WAIS Digit Span Forward    9.18 3.55 5 18 3 1.596 3.460 
WAIS Digit Span Backward    9.27 2.10 6 13 2   .824 .613 
WAIS Digit Span Sequence  11.45 3.98 6 19 7   .158 -.083 
WAIS Digit Spans Overall 10.09 3.86 5 19 6 1.179 1.886 
WAIS Coding    9.27 2.69 5 14 5   .288 -.610 
KBNA Signal Detection* 21.26 1.03 19 22 1 -1.584 1.744 
WMS LM Immediate Recall   9.82 3.28 3 14 5 -.593 .521 
WMS LM Delayed Recall  10.64 3.96 2 15 6 -.972 .834 
WMS VR Immediate  12.18 2.14 8 14 3 -.965 -.074 
WMS VR Delayed  10.64 1.80 8 14 2   .167 -.088 
DKEFS Letter Fluency  11.09 3.33 6 19 3 1.214 2.838 
DKEFS Category Fluency  10.00 3.52 5 16 7   .134 -.842 
DKEFS Switching Accuracy  12.09 4.11 1 17 1 -2.213 6.008 
DKEFS Switching Output  12.82 2.86 8 19 3   .632 1.636 
DKEFS Colour Naming    8.18 1.89 5 12 2   .336 .907 
DKEFS Word Reading    9.09 1.97 6 11 3 -.535 -1.245 
DKEFS Stroop Interference  10.55 1.64 8 13 3 .237 -.809 
QCAE Cognitive Empathy 10.09 3.56 5 15 7 .298 -1.480 
QCAE Affective Empathy   8.55 1.70 6 11 3 .131 -1.137 
ACS Affect Naming  10.18 3.46 5 15 6 .026 -1.223 
Social Stories Questionnaire    5.27 2.69 2 9 5 -.014 -1.439 
 * Raw score 
Abbreviations: 
WAIS = Wechsler Adult Intelligence Scale, KBNA = Kaufman Auditory Signal Detection, WMS= Wechsler Memory Scale, DKEFS = Delis-Kaplan Executive 
Function System, QCAE = Questionnaire of Cognitive and Affective Empathy, ACS = Affect Control Scale.



 
 
 
Table 3.  
One sample Wilcoxon Signed-Rank Test of General Cognition and Social Cognition 
compared with normative data (exact tests) 
 
 
Test and Subtests W Z R 

(Z/√N) 
Exact Sig. 
(2-tailed) 

WAIS Similarities ­ 43.00 -2.442 -.736 .016 

WAIS Matrix Reasoning  40.50   -.679 -.205 .545 

WAIS Digit Span Forward 12.50 -1.188 -.358 .270 

WAIS Digit Span Backward 17.00 -1.081 -.326 .336 

WAIS Digit Span Sequence 44.50 -1.026 -.309 .328 

WAIS Digit Spans Overall 25.00   -.257 -.077 .820 

WAIS Coding 23.00   -.896 -.270 .388 

KBNA Signal Detection*     0.00 -1.841 -.555 .125 

WMS LM Immediate Recall 18.50  -.070 -.021 .944 

WMS LM Delayed Recall 35.50   -.819 -.247 .413 

WMS VR Immediate  ­  60.00 -2.438 -.735 .015 

WMS VR Delayed  20.00 -1.052 -.317 .293 

DKEFS Letter Fluency 25.50 -1.058 -.319 .290 

DKEFS Category Fluency 22.00   -.059 -.018 .953 

DKEFS Switching Accuracy ­ 54.00 -1.901 -.573 .057 

DKEFS Switching Output  ­ 52.00 -2.534 -.764 .011 

DKEFS Colour Naming     ¯    5.00 -2.325 -.701 .020 

DKEFS Word Reading 10.00 -1.501 -.453 .133 

DKEFS Stroop Interference 25.50 -1.066 -.321 .286 

QCAE Cognitive Empathy 30.00   -.256 -.077 .798 

QCAE Affective Empathy ¯    6.00 -2.226 -.671 .026 
ACS Affect Naming  35.50   -.223 -.067 .823 
Social Stories Questionnaire ¯    0.00 -2.944 -.888 .003 
* Raw score 
­ Performance above normative data 
¯ Performance below normative data 
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Table 3. gives the outcomes of one-sample Wilcoxon tests (signed rank) for all 
scores, compared to the expected. As per the convention, p-values (Exact Sig. 2-
tailed) are reported here. However, these should be considered with caution, 
given the large number of separate tests undertaken, without an adjustment to 
the alpha to avoid Type 1 errors. Interpretation of the data here and below 
instead reflects the obtained effect sizes (Z, and R). 

 
The Wilcoxon Sign Rank tests yielded no difference from typical scores for the 
majority of tasks, suggesting that the samples performance was consistent with 
age-scaled normative data. Scores for WAIS-IV, WMS visual reproduction 
immediate and D-KEFS verbal were above the population mean. Only, scores on 
DKEFS colour naming Mdn = 8, z = -2.34, p= .020 was significantly lower than 
expected. There were larger effect sizes (r>.5) for KBNA Signal Detection and 
DKEFS Switching Accuracy, though neither were statistically reliable.  

 
 

3.4 Analysis of Social Cognition 
 

Descriptive statistics and Wilcoxon Signed Rank tests were conducted to 

ascertain if participants’ performance on social cognition subtests aligned with 

normative data (M = 10, SD = 3).  

 
On initial inspection of descriptive statistics, the mean scores showed that 

participants showed weaknesses on two measures of social cognition. 

Participants scored close to the normative data on measures of empathy and 

affect naming. However, scores on affective empathy and on the Social Stories 

Questionnaires (SSQ) fell well below the population mean. Wilcoxon Signed 

Rank tests confirmed that participants scored below the population mean on 

QCAE affective empathy (Mdn = 9), z = -2.23, p= .026 and on the Social Stories 

Questionnaire (Mdn = 8), z = -2.94, p= .003. Participants performance on QCAE 

cognitive empathy and Affect naming were consistent with normative data.  

 

3.5 Comparison with Optimal Ability 
 

The sample had higher than expected optimal ability, scores on tests of current 

cognitive and social cognitive functions were compared to the sample TOPF 

score (M=11.91, SD = 1.22) using the Wilcoxon one-sample test.  
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4. DISCUSSION 
 

 

This preliminary study investigated social cognition among adults with sickle cell 

disease (SCD). SCD is a complex physical health condition characterised by 

symptoms including pain and anaemia. Individuals with SCD are at risk for 

neurocognitive, and social-emotional problems (Hijmans et al., 2011) which can 

affect their overall quality of life. It is well documented that people with SCD may 

experience difficulties with social skills and forming relationships (Thomas & 

Taylor, 2002). Studies assessing social relationships found that people SCD were 

less likely to have reciprocal friendships (Rodrigue et al., 1996). Social problems 

in people with SCD have mainly been investigated in context of environmental 

and psychosocial contexts but with limited exploration into relationships with 

neurocognition. Hensler et al. (2014) postulated a relationship between social 

skills and deficits in execution. However, it is not clear what contributes to poor 

social functioning in SCD. The study aimed to bridge the gaps in the existing 

literature by examining the relationship between sickle cell disease and domains 

of social cognition such as theory of mind, empathy and emotion recognition. As 

well as, determining whether difficulties in social cognitive difficulties are 

associated with general cognitive functioning.  

 

4.1 Summary of Results 
 

The current study revealed that a sample of individuals diagnosed with sickle cell 

disease obtained average or above-average scores on measures of general 

cognition. However, the sample showed weaknesses on two measures of social 

cognition, theory of mind and affective empathy (relative to age-matched 

population norms). 

 

4.1.1 General cognitive function 

Analysis of the samples general cognitive function indicated moderate weakness 

on the DKEF switching trial, suggesting potential deficits in verbal executive 

function skills, finding documented in other neurocognitive studies with both adult 
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(Portela et al., 2022) and paediatric samples (Downes et al., 2018). On the 

contrary, the sample performed above average in other tasks assessing 

executive function skills, such as word generation. This discrepancy may imply 

specific executive function challenges; however, the high educational level of the 

sample could also influence performance on word generation. An alternative 

explanation could be that performance on this task might have been exaggerated 

by outliers suggesting that interpretation should be approached with caution.  

 

The sample demonstrated strengths in performance on measures of verbal 

comprehension and visual memory, relative to the population normative data. 

These results are inconsistent with previous research regarding performance on 

measures visual memory (Brandling-Bennett et al., 2003; Watkins et al., 1998) 

and verbal abilities (Schatz et al., 2009). However, the sample in these studies 

mainly included participants with neurological complications, whereas in the 

current study, only one individual had a history of stroke. It appears that visual 

memory and verbal abilities in SCD are less likely to be impaired in the absence 

of neurological complications.  

 

Previous research suggests that domains of cognitive functioning such as  

processing speed (Stotesbury et al., 2018) and sustained attention (Hijmans et 

al., 2011; Hsu & Debaun, 2001) are less likely to be impaired in SCD. Failure to 

detect deficits in these cognitive domains may be attributed to the higher scores 

of optimal (pre-morbid) ability observed in the sample. Despite this the sample 

displayed weakness in performance on a simple test of selective attention (colour 

naming), suggesting specific attentional deficits.  

 

4.1.2 Social Cognition  

The main focus of the study was to examine whether individuals with SCD 

displayed impairments in social cognition, given the limited exploration of both the 

neurological and psychosocial problems in this clinical population. The current 

sample demonstrated weaknesses of self-reported affective empathy and ToM 

when compared to population normative data. This is despite the sample scoring 
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close to the population norms on measures of cognitive empathy and affect 

naming.  

 

4.1.2.1 Emotion recognition  

The ACS Affecting Naming Task (ANT) (Pearson, 2009) assessed the ability to 

recognise and identify emotions from images of facial expressions, making it a 

task partly independent of verbal ability. The sample scores were close to the 

population norm, suggesting that emotion recognition was unaffected in this 

group. These findings were in context of the sample performing above the 

population normative data on measures of visuospatial abilities, a skill which can 

affect performance on the affect naming task. The sample performance deviated 

from the findings of Boni et al. (2001) who found that individuals with HbSS were 

more likely to display errors in facial recognition. It is noteworthy, that this study 

was of a paediatric sample with known neurological complications and may not 

be generalisable to other groups such as the sample of this research study. 

Further research into the adult population is necessary to better compare 

performance on emotion recognition tasks and to draw more reliable conclusions.  

 

4.1.2.2 Theory of Mind  

Theory of mind was evaluated using the Social Stories Questionnaire (SSQ), 

which involves participants identifying verbal utterances from one character that 

might upset another character in a story vignette. Success on this task relies on 

participants ability to understand the perspective of the character in the story. It 

also relies on other cognitive processes including working memory, language and 

verbal reasoning. The findings revealed that the current sample performed 

significantly below age-matched norms. Although the SSQ requires adequate 

reading and comprehension skills, considering that the sample’s score for optimal 

functioning surpassed the population, the observed weaknesses in ToM were 

arguably not associated with deficits in reading ability or other language functions 

in the sample.  

 

Furthermore, the sample demonstrated strengths on verbal executive functioning 

tasks of word generation, but also demonstrated weaknesses on the colour 
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naming task, which would have implications for processing written information. 

Deficits in executive function have been linked to poor social skills in sickle cell 

disease (Hensler et al., 2014; Zwicker et al., 2024). The findings of this study may 

provide a basis for further exploration of these cognitive aspects. The significance 

of scores on the SSQ relative to the sample general cognitive function and 

optimal functioning strongly suggests specific challenges in theory of mind (rather 

than verbal functions or executive functioning).  

 

4.1.2.3 Empathy 

The Questionnaire of Cognitive and Affective Empathy (QCAE) is a self-report 

tool designed to address the cognitive and affective aspects of empathy (Reniers 

et al., 2011). Exploration of these constructs revealed that the sample self-

reported weaknesses in affective empathy. Whilst scores on cognitive empathy 

fell close to the population norm. Aspects of empathy has yet to be considered in 

context of the psychosocial problems in sickle cell disease.  

 

4.2 Summary and Interpretation of Findings 
 

In summary, the analyses showed that individuals with sickle cell disease 

demonstrated cognitive weaknesses compared to the norm in theory of mind and 

affective empathy. These findings were observed in a sample that was highly 

educated and above the population mean for optimal functioning and general 

cognitive function. This study provided results that align with existing literature but 

has also advanced it, particularly in the field of SCD neurocognitive research 

involving adult samples. The examination of social cognition provides preliminary 

evidence for weaknesses that may be associated with the psychosocial 

challenges associated with sickle cell disease. However, these findings call for 

further exploration. Implications and recommendations are outlined below for 

both clinical and broader contextual issues, with emphasis on the importance of 

integrating routine neuropsychological assessments for individuals SCD.  
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4.3 Critical Review  
 

This section offer a critical evaluation of the preliminary investigation into social 

cognition among individuals diagnosed with sickle cell disease. Beginning with an 

analysis of the study’s methodology, particularly factors such as sample size, 

participants’ demographics and experimental design. Furthermore, the validity, 

reliability and effectiveness of the tools used to measure cognition in this context 

will be considered. Considering the novelty of this study, and the complex 

interplay between sickle cell disease and social factors, contextualising the 

findings within existing literature is important. Finally, the author will acknowledge 

the potential implications of the study’s findings for clinical practice and future 

research. 

 

4.3.1 Strengths  

This study was the first to explore social cognition in people diagnosed with SCD, 

despite research suggesting that people within this clinical population can 

experience psychosocial problems which has been associated with a reduced 

quality of life. Additionally, it contributes to a broader understanding of cognition 

among the adult SCD population, thereby advancing this field of research. 

General and social cognition was assessed using a selection of validated and 

reliable neuropsychological measures. Comprehensive data analysis were 

conducted, incorporating bootstrapping procedures to address the limitations 

posed by the small sample size.  

 

4.3.2 Limitations  

4.3.2.1 Sample  

Efforts were made to achieve a sample size comparable to that of similar 

neurocognitive studies (Boni et al., 2001; Hensler et al., 2014). However, 

challenges related to local authorisation and service closures placed limitations 

on recruitment efforts. While small sizes are suitable for exploratory research, 

they have limited power, thus increasing the risk of type-one errors and 

potentially compromising the study’s validity (Hackshaw, 1991). Therefore, it is 

important to approach the interpretation of the current findings with caution.  
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A larger sample size could have facilitated the inclusion of more male 

participants, enabling the exploration of potential sex differences. The current 

study lacked control-group comparisons for age, identity and socioeconomic 

status, preventing it from drawing conclusions about the social cognitive 

functioning of adults with SCD in comparison to healthy peers. Nonetheless, 

similar neurocognitive studies (Hensler et al., 2014) without control groups have 

indentified poor social functioning skills within this population.  

 

The characteristics of the sample could impact the generalisability of the study’s 

findings. The majority of participants had HbSS, the most severe form of sickle 

cell disease, which is often associated with more physical and psychosocial 

problems (Rees et al., 2010). During the assessment participants reported no 

recent acute symptoms or physical co-morbidities, except for one individual who 

had a history of neurological issues. However, it is known that a significant 

proportion of the SCD population experience stroke during childhood, which is in 

contrast with the sample. Therefore, suggesting that the current sample has 

biased milder disease manifestations as only physically well participants were 

included in the study. A more heterogenous sample would be more reflective of 

the clinical population, enabling more nuanced analyses of disease severity and 

social cognitive functioning.  

 

While the age range of the sample was representative of the general population, 

a significant proportion (at least 80 percent) possessed university-level education, 

with mean optimal scores surpassing the average population norms. 

Sociodemographic factors like age and education have demonstrated influences 

on neuropsychological test outcomes (Scheffels et al., 2023), potentially 

providing the sample with an added advantage and obfuscating cognitive 

weaknesses. Moreover, participants were exclusively self-selected, possibly 

skewing towards individuals inclined towards research participation or an interest 

in psychology – a common occurrence in psychological studies. The sample 

characteristics inclines towards higher-functioning participants, potentially 

overlooking individuals within the population who may face more psychosocial 

challenges. Future studies must aim for a more representative sample to explore 
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the relationship between variables like education level, socioeconomic status 

and, SCD adults capacity for undertaking neuropsychological assessments. 

 

4.3.2.2 Study Design  

The present study employed a cross-sectional design, which involves data 

collection at a single time point. One notable advantage of cross-sectional studies 

is their efficiency, making them suitable for pilot studies that can guide future 

research endeavours (Teti, 2005). However, this design has methodological 

limitations. For instance, it does not establish causal relationships, thus, it cannot 

determine whether sickle cell disease directly causes social cognitive problems, 

or if so, how. This limitation stems from the failure to account for potential 

confounding variables, such as discrimination and internalising symptoms. 

 

Research has shown that experiences of social discrimination, such as health 

disparities, are associated with impaired empathy (Fourie et al., 2019) and 

changes to the neural pathways responsible for understanding and sharing 

emotional states (Pechtel & Pizzagalli, 2011). The findings of the present study, 

although preliminary, revealed that affective empathy was below the population 

mean, while cognitive empathy was close to the mean. Considering evidence that 

individuals with SCD often face health disparities (Panepinto, 2008) and 

encounter everyday discriminations (Blake et al., 2018), one could argue that 

these experiences might be an explanation for the samples performance on 

measures of empathy. This consideration is particularly relevant given that cross-

sectional designs, are unable to account for confounding variables such as 

experience of discrimination. 

 

Internalised symptoms refers to the manifestations of low mood and anxiety e.g., 

withdrawal and isolation (Achenbach & Edelbrock, 1981). People with sickle cell 

disease are at an increased risk for internalising symptoms, with increased pain 

episodes and other disease complications being key contributing factors (Benton 

et al., 2007; Reader et al., 2020).There is now evidence to suggest a complex 

interplay between internalised symptoms and impaired theory of mind (Tone & 

Tully, 2014). The findings of study highlighted deficits of theory of mind within the 
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sample. However, experiences of mental health difficulties were not accounted 

for and could serve as an alternative explanation for the observed impairments in 

ToM. It is plausible that managing the burdens of this chronic physical health 

problem might impact patients’ capacity to fully empathise and comprehend 

others’ experiences, which are important aspects of successful social 

interactions.  

 

As this study is novel and preliminary, future research should consider the 

inclusion of measures of discrimination, stigma and internalising symptoms. This 

will help to determine if these factors influence the way people empathise, 

recognise emotions and mentalise.  Nevertheless, this study has taken important 

steps towards developing a better understanding of the potential social problems 

associated with SCD and makes it a contribution to the currently limited literature. 

 

4.3.2.3 Test Materials  

Efforts were made to use the standardised test administration protocol during the 

assessment. The main critique of assessing cognitive functioning is its poor 

ecological validity. Neuropsychological assessments are often administered 

under controlled environments with minimal noise and distractions (Chaytor & 

Schmitter-Edgecombe, 2003). However, this controlled environment may not 

accurately reflect everyday cognitive demands. These issues highlight the need 

for assessments that better capture the complexities of daily cognitive demands, 

ensuring a more accurate representation of individuals’ cognitive abilities and 

functioning. Moreover, neurocognitive tools are also suspectable to confounding 

variables such as, fatigue and pain which is particularly relevant to this clinical 

population. 

 

An overarching concern regarding neuropsychological assessments is their 

applicability to racialised communities and cross-cultural validity. While the study 

included measures based on adequate normative samples, it is well documented 

that these norms are not representative of racialised communities, especially 

those from Black backgrounds (Woods & Norman, 2022). 
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Historically rooted in intelligence testing, these norms have been influenced by 

eugenicist ideologies asserting the inferiority of certain communities compared to 

white populations. This disparity is evidenced in research demonstrating lower 

scores among Black participants compared to their White counterparts across all 

cognitive domains, irrespective of their educational and socioeconomic 

backgrounds (Werry et al., 2019). Efforts to address these disparities have led to 

the development of norms specific to ethnic and cultural grounds (Gasquoine, 

2009). However, the use of race-specific norms pose several challenges. For 

example, they do not mitigate the issues of test bias or ensure cultural 

equivalence in neuropsychological tests (Manly, 2008). The impact of cultural and 

racial insensitivity in relation to the neurocognitive tasks included will be detailed 

below.  

 

4.3.2.3.1 Affect Naming Task (ANT) 

The Affect Naming Task (ANT) has demonstrated high internal reliability and 

minimal correlation with measures of language and memory, suggesting that 

performance on ANT is relatively independent of other cognitive abilities (Suchy & 

Holdnack, 2013). It has also been found to effectively distinguish between 

unimpaired individuals and clinical populations (Suchy & Holdnack, 2013). 

Despite these strengths, there are several limitations to consider. 

 

A significant concern regarding this measure specifically relates to the sample, all 

of whom indentified as “Black”. The Affect Naming Task (ANT) operates under the 

assumption that emotional expressions are universally recognisable across 

cultures (Ekman, 1992b). Contrary to this perspective, researchers have 

highlighted that emotional expressions and their recognition are learned and thus 

culturally influenced (Bonassi et al., 2021). This is particularly relevant for the 

sample, given that three participants were not born in the UK, which is common 

within this clinical population. Subsequent research has emphasised the idea of 

cultural familiarity and same-race advantages, where people are asked to 

recognise faces, they have previously encountered and are less prone to 

misinterpreting facial expressions of people from similar racialised and cultural 

backgrounds (Wong et al., 2020). The ANT stimulus only includes images of two 
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Black actors, thus representing minimal diversity in both race and ethnicity which 

could have implications for measuring emotion recognition in racially 

homogenous samples. Despite these concerns, the sample’s performance on this 

task was consistent with the normative data. Nonetheless, future research should 

consider incorporating tasks featuring actors from Black backgrounds when 

assessing emotion recognition within this clinical population.  

 

4.3.2.3.2 Social Stories Questionnaire (SSQ) 

The Social Stories Questionnaire (SSQ) relies on participants’ ability to infer the 

perspectives of characters within hypothetical stories, with success indicating 

Theory of Mind proficiency. However, the SSQ can be criticised for its use of 

outdated social language and Eurocentricity, particularly white middle class 

British contexts. It is possible that the Eurocentric bias of this task may have 

failed to fully capture cultural differences in mentalisation, which might partially 

explain the participants' poor performance. For instance, one participant noted, "I 

think this task is missing details, which could be related to my culture, I recently 

moved here, and some nuisances might be lost on me”.  Therefore, performance 

on this task may reflect participants’ familiarity with social norms in Western 

contexts rather than their ability to demonstrate mentalisation. With evidence also 

suggesting that performance on measures of Theory of Mind being associated 

with social status and cultural factors (Dodell-Feder, Ressler, et al., 2020), there 

is a need to revise or replace the SSQ and similar instruments to incorporate 

culturally and contextually relevant content.  

 

Similar to many other neuropsychological measures, SSQ can be critiqued for its 

ecological validity. Arguably, the use of stories may not accurately capture social 

interactions in the real world, or how individuals from diverse backgrounds might 

relate to others, contributing to challenges in accurately completing the task. This 

is evidenced by a participants comment: “I found myself over-thinking some of 

the stories, I think in real life I might have responded differently”.  
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4.3.2.3.3 KBNA 

The Kaplan auditory signal detection test was included as a measure of 

sustained attention as this was indentified as an area of potential weakness in 

SCD (Hijmans et al., 2011; Hsu & Debaun, 2001). One major concern is that this 

measure may not be suitable for individuals with SCD unless they have 

significant issues with sustained attention. The KBNA might not identify subtle 

deficits, which is why most participants performed well. Future studies should 

consider incorporating measures that assess sustained and the speed of 

accuracy when identifying targets such as, Sustained Attention to Response Task 

(SART) which employs a more difficult and more sensitive NoGo paradigm 

(Robertson et al., 1997).  

 

4.4 Critical Reflection 
 

In full transparency, the author identifies as Black Caribbean and has family 

members affected by haematological conditions. The authors clinical and 

personal experiences have both underscored the importance of conducting 

research that sheds light on the complexities of haematological conditions, 

particularly those that disproportionately affect Black communities, such as sickle 

cell disease (SCD). Despite impacting millions worldwide, conditions like SCD 

less attention in research compared to other chronic physical health conditions 

such as cancer and cystic fibrosis (Griesler et al., 2021). This neglect can be 

attributed to injustices such as systemic racism (Power-Hays & McGann, 2020).  

 

Some might argue that these experiences could influence the study’s approach 

and methodology. The author recognises that biases are an inherent aspect of 

research, and efforts were made to minimise them by recruiting participants 

through volunteer sampling and seeking guidance from supervisors throughout 

the process. Furthermore, the author’s critical realist positioning has enabled the 

objective measurement of constructs, whilst recognising their fallibility and their 

susceptibility to broader social and scientific constructs. The researcher 

recognises that cognitive functioning is not fixed and internalised, but rather fluid 

and context dependent. These narratives may influence how we understand the 



 73 

social problems experience by people with SCD. Therefore, the author will 

consider the study’s findings below and propose future recommendations for both 

research and clinical practice.  

 

4.5 Implications 
 

Successful social interactions involve multiple processes, beginning with the 

recognition of others through the analysis of perceptual cues including facial 

expressions and nonverbal communication. Once this information is processed 

higher level functions such as empathy and mentalising enable people to adapt 

their behaviours to the social context (Arioli et al., 2018). Impairments in social 

cognition can lead to challenges in establishing and sustaining peer relationships, 

a concern often reported among individuals with sickle cell disease (Noll et al., 

1995, 2007). Despite this, few studies have explored the relationship between 

cognitive functions and the psychosocial problems associated with SCD. This 

study offers preliminary evidence which suggests that individuals diagnosed with 

SCD show weaknesses in social cognition, particularly in mentalising and 

empathy. The author emphasises the tentative nature in which conclusions 

should be drawn from these findings, given the preliminary nature of the study. 

Nevertheless, these findings may have implications for clinical and broader 

society. 

 

4.5.1 Clinical Practice  

In clinical practice, psychologists and other professionals providing support to 

patients should screen for psychosocial issues, paying attention to key indicators 

such as difficulties maintaining relationships, and social cognitive weaknesses 

such as Theory of Mind, which could signal potential social impairment. 

Recognising these impairments could influence how multidisciplinary teams offer 

care, particularly since social cognitive impairment may impact patients’ 

interactions with healthcare professionals. 

 

Furthermore, cognitive assessments should be considered for patients presenting 

with interpersonal problems such as social withdrawal and difficulties sustaining 
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peer relationships. As a standard practice, psychology services should consider 

incorporating social cognitive measures such as SSQ (or an adapted version) 

into pre-existing neuropsychological batteries, as they are relatively 

straightforward to administer. Patients with sickle cell disease may present with 

comorbid physical health conditions associated with impairments in social 

cognitive functioning, further emphasising the need for comprehensive 

assessments. By doing so, clinicians can gain a better understanding of the 

emotional and social issues experienced by patients. Incorporating these findings 

into patients’ care plans might enable doctors, nurses and other staff members to 

make necessary adjustments to better meet the needs of patients, thereby 

promoting a more holistic approach to care.  

 

4.5.2 Wider Implications 

While the study's findings don't suggest causation, they do carry significant 

implications for society. As previously highlighted, research on sickle cell disease 

is grossly underfunded, despite its widespread impact on millions of individuals 

worldwide. This study highlights the need for better funding for research, specially 

focusing on the neurocognitive and psychosocial aspects of SCD. Findings from 

such research can raise can public awareness about the complexities of the 

condition beyond the physical symptoms. This increased awareness may also 

lead to a greater understanding and empathy towards individuals with SCD, 

reducing stigma and promoting inclusivity in society. Furthermore, increased 

awareness may pave the ways for the development of policies aimed at 

accommodating the needs of people with SCD in educational and workplace 

settings. 

 

4.6 Future directions 
 

In recent years, there has been increasing attention on sickle cell disease, with 

more research addressing the associated neuropsychological implications. Yet, 

only a few studies had investigated the relationship between cognitive functioning 

and psychosocial issues in SCD, most of which focused on adolescent samples 

and rarely in adults. The study aims to address this gap by suggesting 
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preliminary associations between sickle cell disease and social cognition, offering 

new insights into the psychosocial challenges faced by this community. 

Nevertheless, the study has limitations and indicates the importance of 

addressing them in future research. The following section will outline 

recommendations for future research, as well as suggestions for clinical and 

broader societal practices.  

 

4.6.1 Research recommendations 

Were the researcher to conduct the study again, there are several 

methodological issues that could be addressed. For example, future studies 

should recruit a larger sample. This would increase the reliability of findings but 

also facilitate a more comprehensive fractionation and analysis of factors such as 

socioeconomic status, education level, disease severity and sex differences. 

Recruitment from a single site will have limited the size and generalisability of the 

study. To address this limitation in future studies, recruitment efforts should be 

expanded to include multiple institutions, including charities, and recruitment 

through social media platforms. This broader approach would help to reach 

individuals who may have been inadvertently excluded from the sample, such as 

those less likely to attend annual review clinics or adhere to medical treatments. 

 

In terms of test materials, there are significant concerns generally regarding the 

suitability of neuropsychological measures for individuals from Black 

backgrounds, largely due to their inherent underpinning assumptions and 

Eurocentrism. It is crucial that measures included in studies are adapted and 

representative of the sample to ensure accurate assessment of neurocognitive 

functioning. The current study has highlighted issues with the Affective Naming 

Test, noting that the stimuli used was not adequately representative of the 

sample. This discrepancy could potentially impact the measurement of emotion 

recognition and consequently the validity of the study’s findings. Moving forwards, 

researchers should consider developing specific tools tailored for exclusively 

Black samples or incorporating racially diverse affect naming task such as the 

Racially Diverse Affective Expression test (RADIATE). This stimulus was 

developed by (Conley et al., 2018) and consists of 1,721 facial expressions of 

racialised adult models. Preliminary research suggests that this measure has 
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good reliability and validity. The SSQ may also be critiqued for its cultural 

insensitivity and reliance on outdate social lexicons. Similar to the Affect Naming 

Task, this assessment should be adapted to better meet the needs of the clinical 

population, for example the inclusion of culturally specific narratives, idioms or 

colloquialisms.  

 

The Affect Naming Test used in the current study did not incorporate the 

evaluation of prosody, which has been shown to play a crucial role in accurate 

emotion recognition (Scherer, 1995). Future studies consider the inclusion of the 

prosody condition of the Affect Naming Test or alternative measures such as The 

Awareness of Social Inference Test (TASIT) (McDonald et al., 2003). 

 

Future research endeavours focusing on this clinical population should carefully 

examine the relationship between experiences of discrimination and social 

cognition. It has been well documented that individuals with sickle cell disease 

experience systemic injustices in their daily lives, including hospital settings, 

which has been associated with psychosocial challenges and reduced quality of 

life. Future research will need to demonstrate whether reported instances of both 

everyday discrimination and health related stigma interact with the social 

cognitive function of this population. 

 

Finally, future research should employ a longitudinal approach to observe 

changes over time in social cognitive functioning among individuals with sickle 

cell disease. For example, researchers could recruit paediatric participants from 

NHS institutions, where they could initially conduct baseline assessments of 

social cognitive functioning. Thereafter, annual assessments could be conducted 

until adulthood. Given that sickle cell disease is a lifelong condition requiring 

long-term monitoring, leveraging NHS institutions for recruitment and follow-up 

assessments offers a practical and sustainable framework for conducting 

longitudinal research in this population. With advancements in treatments, 

individuals with SCD are now living well into older adulthood, which serves as an 

additional rationale for developing a better understanding of general and social 

cognitive functioning in this population. 
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4.6.2 Clinical recommendations 

Based on the clinical implications previously outlined, the following 

recommendations might be useful for clinicians supporting individuals with sickle 

cell disease. For example, increased funding for psychologists in haematology 

departments could enhance patients' access to neuropsychological assessments, 

leading to early detection of psychosocial problems, particularly in the context of 

social cognitive deficits. This is crucial, given that impairments in social cognition 

have been associated with homelessness, which is a growing concern among 

this patient group (Ato, 2023). 

 

5. CONCLUSION 
 

Overall, this study offers preliminary insights into the psychosocial challenges 

faced by individuals with sickle cell disease (SCD), particularly from a 

neurocognitive perspective. As one of the first studies to investigate social 

cognition domains in individuals with SCD, the findings suggest potential 

weaknesses in theory of mind and self-reported affective empathy within a well-

educated sample. However, given the small sample size and other limitations, 

these results should be interpreted cautiously. While the findings may have 

implications for clinical practice—such as increased access to 

neuropsychological assessments—further research with larger, more diverse 

samples and additional variables like socioeconomic background and education 

is needed to validate and expand upon these findings. 
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7. APPENDICES  
 

7.1 Appendix A: NHS Ethical Approval 
 

 

 
Miss Sekaylia Gooden 
School of Psychology, University of East London 
Water Lane 
London 
E15 4LZ 

 
Email: approvals@hra.nhs.uk 

HCRW.approvals@wales.nhs.uk 

 
31 July 2023 
 
Dear Miss Gooden 
 
 
 
 
Study title: Social Cognition and Sickle Cell Disease 
IRAS project ID: 323707  
REC reference: 23/NW/0231   
Sponsor University of East London 
 
I am pleased to confirm that HRA and Health and Care Research Wales (HCRW) Approval 
has been given for the above referenced study, on the basis described in the application form, 
protocol, supporting documentation and any clarifications received. You should not expect to 
receive anything further relating to this application. 
 
Please now work with participating NHS organisations to confirm capacity and capability, in 
line with the instructions provided in the “Information to support study set up” section towards 
the end of this letter. 
 
How should I work with participating NHS/HSC organisations in Northern Ireland and 
Scotland? 
HRA and HCRW Approval does not apply to NHS/HSC organisations within Northern Ireland 
and Scotland. 
 
If you indicated in your IRAS form that you do have participating organisations in either of 
these devolved administrations, the final document set and the study wide governance report 
(including this letter) have been sent to the coordinating centre of each participating nation. 
The relevant national coordinating function/s will contact you as appropriate. 
 
Please see IRAS Help for information on working with NHS/HSC organisations in Northern 
Ireland and Scotland.  
 

HRA and Health and Care 
Research Wales (HCRW) 

Approval Letter 
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7.2 Appendix B: NHS Hospital Local Access Approval  

 
 
 

 

L003 - Example NHS to NHS letter of access for NH researchers who have a substantive NHS contract 
of employment with the organisation or clinical academics with an honorary clinical contract with an NHS 
organisation 
Version 2.4, March 2019 
Research in the NHS: HR Good Practice Resource Pack    Page 1 of 3 

 
 
 
 
 
GSTFT ref: LOA  
 
 
Date: 22/01/2024 
 
Dear Sekaylia  
 
Letter of access for: Sekaylia Gooden 
R&D Reference: 2023 
 
 
This letter should be presented to Guy’s and St Thomas’ NHS Foundation Trust 
research team before you commence your research at that site. 
 
In accepting this letter, Guy’s and St Thomas’ NHS Foundation Trust (GSTFT) 
confirms your right of access to conduct research through the organisation for the 
purpose and on the terms and conditions set out below. This right of access 
commences on 22/01/2024 and ends on 20/09/2024 unless terminated earlier in 
accordance with the clauses below.  
 
As an existing NHS employee you do not require an additional honorary research 
contract with the participating organisation(s). The organisation(s) is/are satisfied that 
the research activities that you will undertake in the organisation(s) are 
commensurate with the activities you undertake for your employer. Your employer is 
fully responsible for ensuring such checks as are necessary have been carried out.  
Your employer has confirmed in writing to this organisation that the necessary pre-
engagement checks are in place in accordance with the role you plan to carry out in 
the organisation(s). Evidence of checks should be available on request to Guy’s and 
St Thomas’ NHS Foundation Trust.    
 
You have a right of access to conduct such research as confirmed in writing in the 
letter of permission for research from this organisation. Please note that you cannot 
start the research until the Principal Investigator for the research project has received 
a letter from us giving the organisation(s) permission to conduct the project. 
 
 
You are considered to be a legal visitor to Guy’s and St Thomas’ NHS Foundation 
Trust  premises. You are not entitled to any form of payment or access to other 
benefits provided by Guy’s and St Thomas’s NHS Foundation Trust to employees 
and this letter does not give rise to any other relationship between you and Guy’s and 
St Thomas’s NHS Foundation Trust, in particular that of an employee.  
 
This Letter of Access is being issued with the understanding that your substantive 
employer/HEI has undertaken a risk assessment in light of the coronavirus pandemic 
and has deemed it safe for you to return to work.  
 
As per  GSTFT Infection Control guidance your PI – Kate Gardner, 
Kate.Gardner1@gstt.nhs.uk must undertake a staff risk assessment for coronavirus 
exposure prior to you commencing any research at activities at the Trust. The form 
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7.3 Appendix C: Participant Information Sheet 
 

 
Investigating Social Cognition And Sickle Cell Disease 

 
PARTICIPANT INFORMATION SHEET 

 
You are invited to participate in a research study conducted by Sekaylia Gooden. Before you 
agree it is important you understand what your participation would involve. The purpose of 
this letter is to provide you with the information you need to consider in deciding whether to 
participate. Please take time to read the following information carefully. Your participation will 
not affect the care you receive, and there will be no personal benefit from taking part in the 
research. 
 
Who has approved the study? 
The study is sponsored by the University of East London and has received ethical approval. 
 
Who am I? 
My name is Sekaylia Gooden, I am a postgraduate student in the School of Psychology at 
the University of East London. This research is being conducted as part of my Professional 
Doctorate in Clinical Psychology. 
 
What is the research? 
I am conducting research exploring cognitive functioning in people who have a diagnosis of 
Sickle Cell Disease, with an emphasis on social cognition. 
 
Cognitive functioning includes learning, reasoning, remembering, problem-solving, , and 
attention. Social cognition refers to the way in which people use these skills in our social 
lives. 
 
Description 
Research suggests that people with a diagnosis of Sickle Cell Disease are more at risk for 
experiencing difficulties with, for example, attention, memory and organisation. Also, people 
living with Sickle Cell Disease are more likely to experience difficulties with their well-being 
and relationships. These findings suggest a potential link between cognitive function, well-
being and social relationships for people within the Sickle Cell community. 
 
Why have you been asked to participate? 
You have been invited to participate as you have a diagnosis of Sickle Cell Disease, and you 
are currently receiving treatment within the Haematology department of Guy’s & St Thomas’ 
Hospital. Whether you decide to take part or not, this will not affect the care you are 
receiving within the Haematology department now or in the future.  
 
What will your participation involve? 
If you agree to participate, you will be asked to complete a series of paper and pencil tasks 
which measure cognitive functioning e.g., attention, memory, organisation and social 
cognition. These tasks will take approximately 1.5 hours to complete.  
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What are the risks of taking part? 
You might find the tasks tiring. To minimise this, you will be offered breaks throughout the 
meeting. Following your participation, you will receive a letter which will provide a brief 
summary of your results. Performance on these tasks can sometimes highlight areas of 
strength and weaknesses in cognitive functioning, your clinician can discuss these with you 
if you wish. 
 
In the instance that you might become distressed at any stage of testing, a need and risk 
assessment will be undertaken where appropriate. This might result in signposting to 
voluntary or third sector services if there is a need. Additionally, if risk to self is reported or 
there is an additional need for a formal assessment the researcher may also signpost to 
your GP. 
 
How will we use information about you? 
We will record scores from the paper-and-pencil tasks you will complete, and also some. We 
will also use some information about you. This will include:  

• your age 
• your sex/gender 
• years of education, and 
• medical history e.g., sickle cell diagnosis.  

Your name will be recorded on the consent form only and will be kept separately from your 
scores and other information.  The information will be used to ensure that data collection is 
done correctly. Once the study has been completed, we will retain some information to cross 
check the results. Please note that our reports will be written in a way that no-one can 
identify you as a participant within the study. All data will be anonymised.  
 
Information you provide will be kept confidential. This means that it will not be shared with 
anyone apart from where you have asked to share information with the services responsible 
for your care.  However, we may need to tell services (break confidentiality) if you disclose a 
risk of harm to yourself or others. You will be informed should this happen. 
 
What will happen to the information that you provide? 
We plan to publish the findings of the study. All data included in any publications or 
presentations will be fully anonymised. This information will be accessible to the public via 
the UEL repository, which is a platform which publishes doctoral research projects. 
 
All identifiable information used for the research study will be kept securely, with hard copies 
stored in a locked cabinet on an NHS site and electronic data encrypted. All identifiable 
information used for the study will be destroyed at the end of the study. Anonymised 
electronic data will be kept for up to 5 years post study, for publication purposes.  
 
What if you want to withdraw? 
You are free to withdraw from the research study at any time without giving a reason. There 
will be no negative impact on the care you receive if you choose to withdraw from the study. 
You may also request to withdraw your data, even after you have participated, provided that 
this request is made within 6 weeks of the data being collected (after which point the data 
will have been anonymised for analysis, so withdrawal will not be possible). 
 
What are your choices about how your information is used? 
You can stop being part of the study at any time, without giving a reason, as long as you ask 
to do this within 6 weeks of the data being collected. After 6 weeks we will have started to 
analyse the data so it would not be possible to withdraw your data.  We need to manage 
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your records in specific ways for the research to be reliable. This means that we won’t be 
able to let you see or change the data we hold about you. 
 
Where can you find out more about how your information is used? 
You can find out more about how we use your information  

• at www.hra.nhs.uk/information-about-patients/ 
 
Contact Details 
If you would like further information or have any questions or concerns, please do not 
hesitate to contact me:  
Main researcher: Sekaylia Gooden 
Email: U2195514@UEL.AC.UK 
 
If you have any questions or concerns about how the research has been conducted, please 
contact the research supervisor and/or the Patient Liaison Service (PALS) of the Guys and 
St Thomas Hospital. 
OR 
Dr Matthew Jones Chesters. School of Psychology, University of East London, Water Lane, 
London E15 4LZ. Email: m.h.jones-chesters@uel.ac.uk  
OR 
PALS, the hospital’s patient liaison services.  Freephone: 020 7188 8801 or Email: 
pals@gstt.nhs.uk 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.hra.nhs.uk/information-about-patients/
mailto:m.h.jones-chesters@uel.ac.uk
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7.5 Appendix D: Consent Form  
 

 
UNIVERSITY OF EAST LONDON 

 
Consent to participate in a research study 

 
Investigating Social Cognition And Sickle Cell Disease 

 
 

       Please Initial Box 
 
 
 
I have read the information sheet and have been given a copy to keep. The nature 
and purpose of the research have been explained to me, and I have had the 
opportunity to ask questions about this information.  
 
I understand what is being proposed and the procedures in which I will be involved. 

 
I understand my involvement and the data collected, will remain strictly confidential. 
Only the researcher(s) involved in the study and clinicians directly related to your 
care will have access to identifying data. We may break confidentiality if you disclose 
a risk of harm to yourself or others. 
 
I understand what will happen once the research study has been completed. 
  
I understand that I can withdraw my data from the research study up to 6 weeks 
from the date of assessment. After 6 weeks, the researcher reserves the right to use 
my anonymous data. 
 
I understand that the researcher may signpost to voluntary or third sector services 
and/or my GP should I become distressed at any stage of testing or disclose risk to 
self.  
 
I consent to participate in the study.                                                                                  
 
Participant’s Name (BLOCK CAPITALS)  
……………………………………………………………………………………….……… 
 
Participant’s Signature  
………………………………………………………………………………………..……… 
 
Researcher’s Name (BLOCK CAPITALS)  
………………………………………………………………………………………..……… 
 
Researcher’s Signature 
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7.6 Appendix E: Research Integrity 
 

 


