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ABSTRACT

Introduction: Sickle cell disease (SCD) is a chronic disease characterized by abnormal hemoglobin. The existing literature 
highlights a heightened prevalence of emotional problems among children and adolescents with SCD, with depressive and 
anxiety disorders reported more frequently. This study aimed to quantify the proportion of patients with SCD with the SS 
phenotype at a tertiary hospital in Portugal who were referred to the hospital’s Child and Adolescent Psychiatry (CAP)/
Psychology services, and to identify any diagnosed psychopathology.

Methods: This was a descriptive, retrospective observational study conducted to analyze the prevalence of psychopathology 
in children and adolescents with SCD. We reviewed the records of 30 patients followed up in the Pediatric Hematology Unit of 
Hospital Santo António during 2023. A descriptive statistical analysis was performed.

Results: Of the 23 patients with SCD who met the inclusion criteria and were included in the study, five (22%) were referred 
to CAP/Psychology services. Among these, two (40%) were diagnosed with attention-deficit/hyperactivity disorder (ADHD). 
One of these patients with ADHD had comorbid major depressive disorder, insomnia, specific learning disorder, and primary 
nocturnal enuresis, while the other presented comorbid trichotillomania and oppositional defiant disorder.

Conclusion: Over a fifth of the children and adolescents with SCD followed up in our hospital’s pediatric hematology unit 
were referred for mental health consultation. Based on these results, a multidisciplinary approach to SCD care that includes CAP 
services is recommended to screen for and treat mental health problems.
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INTRODUCTION 

Sickle cell disease (SCD) is a chronic, recessively transmitted 
disease characterized by abnormal hemoglobin that affects 
400,000 newborns a year, with higher prevalence in sub-
Saharan African countries. In addition to chronic hemolytic 
anemia, SCD can lead to serious medical complications, 
including cerebrovascular disease, severe infections, and 
recurrent acute pain of vaso-occlusive origin.(1)

Several studies indicate a higher prevalence of emotional 
problems among children and adolescents with SCD compared 
to healthy control individuals: 36%-46% for depressive disorders 
and 9%-19% for anxiety disorders.(2,3) The most frequently 
reported neuropsychiatric problems in this population are 
depression, anxiety, learning problems, and attention-deficit/
hyperactivity disorder (ADHD).(4) Notably, these children 
often experience neurocognitive impairments and learning 
problems, difficulties with interpersonal relationships, low 
self-esteem, and maladaptive coping strategies.(5) Nocturnal 
enuresis is also more prevalent and persistent in patients with 
SCD compared to the general population.(6) 

The prevalence of emotional disorders in children and 
adolescents with SCD is not significantly different from 
that found in children and adolescents with other chronic 
diseases like type 1 diabetes mellitus (T1D). For example, a 
study conducted in Nigeria showed that approximately 38% 
of patients with SCD, and 42% of patients with T1D, met at 
least half of the criteria for symptoms of anxiety or depressive 
disorders, according to the Diagnostic and Statistical Manual 
of Mental Disorders IV (DSM-IV).(7) 

The pain episodes experienced by children and 
adolescents with SCD can lead to frequent and/or prolonged 
hospitalizations, resulting in social withdrawal, which may have 
a negative impact on normal emotional, socio-behavioral, and 
cognitive development, ultimately affecting quality of life.(8) 

Given the high prevalence of chronic pain in SCD, which 
ranges from 23% to 65%, it is likely to have a profound 
impact on sleep quality.(1,9) In fact, 21%-41% of children 
and adolescents with SCD report some form of insomnia.(10) 
Furthermore, findings from polysomnography studies reveal 
that approximately 36% of children with SCD experience 
sleep disordered breathing, while 23% exhibit periodic limb 
movement disorder.(11) Poor sleep patterns in patients with 
SCD have been correlated with higher pain levels, increased 
risk of stroke, greater healthcare utilization, and heightened 
negative mood.(12)

The aim of this study was to determine how many patients 
with SCD (with the SS phenotype) followed up in a pediatric 
hematology unit of a tertiary hospital in Portugal have received 
Child and Adolescent Psychiatry (CAP)/Psychology services, as 
well as to identify the psychiatric disorders diagnosed in these 
individuals.

METHODS

Study Design
This was a descriptive and retrospective observational 

study conducted to analyze the prevalence of psychopathology 
in children and adolescents with SCD with the SS phenotype.

Study Population
Among 30 patients followed up in the Pediatric 

Hematology Unit of Hospital Santo António during 2023, 23 
met the inclusion criteria (i.e., were diagnosed with the SCD 
SS phenotype). Patients with other SCD phenotypes, such as 
SC and SBeta, were excluded from the analysis. 

Study Variables 
The variables analyzed in this study were:
●	 Number of patients referred to CAP/Psychology 

services;
●	 Age at referral;
●	 Established psychiatric diagnoses;
●	 Associated psychiatric comorbidities;
●	 Therapeutic interventions implemented (e.g., 

psychotherapy, medication, discharge);
●	 Average number of hospitalizations among referred 

vs. non-referred patients.

Data Sources
The data were extracted from the electronic medical 

records of the Pediatric Hematology Unit of Hospital Santo 
António in Porto, Portugal.

Data Analysis
A descriptive statistical analysis was conducted to 

determine the prevalence of referrals, type of diagnosed 
psychopathology, and the therapeutic interventions 
performed.

RESULTS

Among the 23 patients diagnosed with SCD and the SS 
phenotype in our hospital, five (22%) were referred to CAP/
Psychology services. Referral to mental health professionals 
occurred at school age (6–12 years) in two cases (40%) and 
during adolescence (13–18 years) in three cases (60%). 
Of the referred cases, only two (40%) patients presented 
psychopathology, both diagnosed with ADHD, according to 
the revised 5th edition of the DSM (DSM-5-TR). In one instance, 
there was co-occurrence of major depressive disorder, 
insomnia disorder, primary nocturnal enuresis, and specific 
learning disorder with impairment in written expression. 
In the other case, there was comorbid trichotillomania and 
oppositional defiant disorder (ODD).(13) Additionally, another 
patient exhibited subclinical anxiety and maladaptive coping 
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mechanisms, such as eating raw rice. 
Regarding the management of the referred cases, one 

patient (20%) was discharged, two (40%) were directed 
to Psychology services, and two (40%) were prescribed 
medication. The two patients who met the criteria for 
mental disorders and kept being followed up for CAP care are 

described below.

Patients with SCD who were referred to CAP/Psychology 

services exhibited an average of 15.2 hospitalizations in one 

year, contrasting with an average of 2.6 hospitalizations per 

patient among those without such referral

Table 1 -  Demographic and clinical characteristics of patients with SCD referred to CAP/Psychiatry 
Services (n=5) Characteristic

No. of patients (%)

Sex Female 2 (40%)

Male 3 (60%)

Age range at the time of the referral to 
CAP/Psychology

6-12 years 2 (40%)

13-18 years 3 (60%)

Age at diagnosis of SCD <3 years 3 (60%)

≥3 years 2 (40%)

Country of origin Angola 5 (100%)

Main symptoms of SCD Anemia 3 (60%)

Pain crises 2 (40%)

Reasons for referral to CAP/Psychology Difficulties in adapting to the disease and its 
complications

4 (80%)

Anxiety about academic issues and the future 1 (20%)

Psychopathology? Yes 3 (60%)

No 2 (40%)

Orientation Discharge 1 (20%)

Referral to Psychology 2 (40%)

Medication 2 (40%)

Case 1
A teenage girl who is currently 13 years old was referred 

to the CAP consultation at the age of six owing to almost daily 
episodes of nighttime awakenings, accompanied by intense 
and inconsolable crying, along with emotional instability. In 
addition to SCD, she had primary nocturnal enuresis, which 
was being treated with oxybutynin. During the first CAP 
consultation, it was determined that the child experienced 
nighttime awakenings that required the presence of an adult, 
along with reports of fears and nightmares. Given this context, 
psychotherapeutic follow-up was recommended.

At the age of 10, this child was referred to the Sleep 
Pathology consultation for disrupted sleep patterns following 

pain episodes. Melatonin and oxitriptan were prescribed, 
along with behavioral recommendations, such as a reward 
system for encouraging independent sleep and minimizing 
nighttime awakenings. Polysomnography revealed a sleep 
efficiency of 94%, with absence of obstructive sleep apnea 
syndrome and periodic limb movements of sleep, and two 
episodes of nocturnal enuresis. She exhibited fragmented 
sleep, with a predominance of nighttime awakenings. 
Additionally, the child exhibited symptoms suggestive of 
restless legs syndrome, prompting the initiation of treatment 
with gabapentin, which led to symptom improvement.

As the child progressed in school, learning difficulties 
were detected at the age of 11, prompting a referral to the 
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Developmental Pediatrics consultation. A cognitive assessment 
was conducted using the Wechsler Intelligence Scale for 
Children: 3rd edition, revealing an intelligence quotient within 
the average range for the child’s age group. Additionally, the 
D2 Test of Attention indicated low percentiles for selective 
attention, sustained attention, concentration, and attentional 
control. Based on these findings, the pediatrician suggested a 
diagnosis of ADHD and a potential specific learning disorder 
with impairment in written expression. Consequently, she was 
prescribed extended-release methylphenidate and referred to 
a speech therapist.

At the age of 12, she resumed CAP care in a private setting, 
where she continues to be followed up, and was prescribed 
sertraline for depressive symptoms.

Case 2
A 13-year-old male adolescent was referred to the CAP 

consultation because of challenges in coping with the broad 
impact of his illness and its ramifications, such as daily 
medication, frequent hospitalizations, and restrictions on 
sports activities. Additionally, his parents expressed concerns 
about managing impulsive and aggressive behaviors, as well 
as episodes of trichotillomania. Aside from SCD, the relevant 
personal history included prior suspicion of ADHD and 
prescription of modified-release methylphenidate, reported 
during the Developmental Pediatrics consultations. However, 
he discontinued follow-up due to lack of engagement.

In the first CAP consultation, the adolescent's mother 
expressed noticing increased irritability and decreased 
frustration tolerance in her son since she began focusing more 
on his younger sister. Furthermore, she disclosed that over the 
previous two years, the adolescent had been engaging in hair-
pulling behaviors during periods of emotional dysregulation 
and frustration. Reports from his previous school indicated 
issues with attention and low persistence in tasks. The mother 
mentioned that her son never took the prescribed modified-
release methylphenidate. Currently in the 7th grade, he 
maintains a satisfactory academic performance. Notably, he 
had repeated two school years, once upon relocating from his 
home country to Portugal, and the other time due to multiple 
hospitalizations. 

Given his background, the CAP specialist diagnosed him 
with trichotillomania as a coping mechanism for emotional 
regulation, primarily triggered by family conflicts. Additionally, 
he displayed symptoms of ADHD and ODD. Consequently, 
he was prescribed extended-release methylphenidate and 
continued to receive ongoing CAP care.

DISCUSSION

As reported in the existing literature on other chronic 
diseases, patients with SCD have more internalizing disorders, 
including somatic complaints, anxiety, and depressive 

symptoms.(14) These symptoms may be attributed to diverse 
factors, such as the lifelong nature of the illness, the 
unpredictable nature of pain crises, the feelings of frustration 
or injustice and the cognitive dysfunction experienced during 
childhood.(15) Additionally, research studies indicate a higher 
prevalence of depression and anxiety among children with 
SCD compared to control groups.(16) In our patient population, 
only one female patient met criteria for major depressive 
disorder, requiring antidepressant medication. However, 
it is worth noting that at least one adolescent in our study 
population exhibited subclinical anxiety symptoms, although 
not meeting the criteria for anxiety disorder.

On the other hand, issues related to self-esteem, 
dissatisfaction with body image, and social isolation have been 
observed in children with SCD.(17) In our study cohort, two 
adolescents were under the care of pediatric endocrinologists 
owing to growth delay, a factor that could contribute to their 
dissatisfaction with body image. Additionally, one adolescent 
referred to the CAP consultation, who was residing in an 
institution in Portugal for better management of his SCD 
while his family stayed in Angola, exhibited social isolation 
from peers, both at school and the institution, possibly as 
a coping mechanism. In fact, all the patients in our study 
population were from Angola, where this disease is more 
prevalent. Furthermore, emigration to another country can 
bring additional distress and contribute to the emergence of 
emotional and behavioral symptoms in these patients. 

A 2014 study showed that children with SCD exhibited 
a higher frequency of somatic complaints compared to the 
control group.(16) Notably, these individuals may experience 
chronic pain directly linked to SCD or exhibit additional somatic 
psychiatric symptoms. Such complaints could potentially 
serve as underlying indicators of undiagnosed depression or 
anxiety. Therefore, it is advisable to consider referral to CAP 
services for patients with SCD who present with persistent 
somatic complaints.(14)

In our study, both individuals presenting with 
psychopathology were diagnosed with ADHD. Current 
evidence suggests that children with SCD are at an elevated 
risk of developing concentration issues, particularly sustained 
attention problems. This may be attributed to frontal lobe 
abnormalities, particularly anterior infarcts, which play a 
significant role in attention deficits.(4) However, no risk of 
stroke was identified in any of these patients by a series of 
transcranial Dopplers. Furthermore, some neurocognitive 
features are shared between ADHD and SCD, namely impaired 
attention, executive functions, and working memory.(4) 

Brain damage resulting from SCD complications may begin 
early in life, leading to a spectrum of neurologic syndromes, 
including cognitive difficulties and diminished language 
abilities.(18) Indeed, at least one patient referred to the CAP 
consultation had a history of receiving speech therapy.

A 2014 study revealed that children with SCD exhibited 
heightened emotional reactivity and more aggressive behavior 
than the control group.(16) In fact, the male adolescent followed 
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up in the CAP consultation displayed heteroaggressive 
behaviors in situations of frustration intolerance.

In addition, a 2013 study reported a prevalence of 
nocturnal enuresis of 26% in children with SCD vs. 4% in the 
control group.(6) In our cohort, one out of the five patients 
referred to CAP services had a diagnosis of primary nocturnal 
enuresis. Daniel et al. noted that children with SCD are 
more prone to experiencing enuresis, night awakenings, and 
respiratory distress during sleep.(19) 

In a study of sleep problems among adolescents with SCD, 
those with the condition reported significantly poorer overall 
sleep quality compared to their healthy counterparts. They 
struggled in particular with falling asleep, maintaining sleep, 
and reinitiating sleep after waking up in the middle of the 
night.(12) The most significant difference observed between 
adolescents with SCD and their healthy peers was in the 
ability to maintain sleep. This discrepancy could be attributed 
to nighttime pain leading to awakenings.(12) Interestingly, one 
patient referred to the CAP consultation for sleep problems, 
who was later followed up in the Sleep Pathology consultation, 
experienced nighttime awakenings possibly associated with 
painful crises. 

Recent research indicates that children and adolescents 
with SCD experience significant reduction in quality of life 
across emotional, physical, social, and academic domains 
compared to their healthy peers. Additionally, hospitalizations 
for disease management, particularly for pain, can impact 
participation in recreational activities and school attendance 
and be associated with psychiatric and psychosocial 
challenges.(1) 

This study has several limitations that should be 
acknowledged. First, the small sample size (n=23) limits the 
generalizability of the findings to broader populations of 
children and adolescents with SCD. Second, the retrospective 
design relies on the accuracy and completeness of 
electronic medical records, which may have led to missing 
or underreported data. Additionally, since the study was 
conducted within a single tertiary hospital, the findings may 
not be applicable to patients followed up in other healthcare 
settings, particularly in regions with different health system 
structures, resources, and cultural perceptions of mental 
health. 

Another limitation is the absence of a control group of 
children without SCD, or with other chronic illnesses such 
as T1D, to compare the prevalence of psychiatric disorders. 
Lastly, potential confounding factors, such as socioeconomic 
status, family dynamics, and migration-related stressors, 
were not systematically evaluated. These variables could 
significantly impact mental health outcomes and may explain 
some of the emotional and behavioral symptoms observed in 
the study population. 

CONCLUSION 

In summary, in our hospital’s hematology unit, patients 
with SCD were referred for mental health consultations at 
a moderate rate. In this context, it seems reasonable to 
consider creating a multidisciplinary SCD consultation that 
includes CAP specialists, in order to screen for mental health 
problems, as well as to train and educate pediatricians about 
mental health problems in this patient population.
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