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Abstract:
Background: As a genetic disorder associated with multiple chronic medical comorbidities, individuals with sickle cell disease (SCD) or sickle cell trait (SCT) are reported to have negative mental health outcomes. The different genetic variations of SCD/SCT are associated with various rates and onset of medical comorbidities, which may lead to different rates or severity of comorbid mental health conditions. 
Objective: The goal of this scoping review is to elucidate the association between SCD/SCT and mental health conditions, the underlying mechanisms, and existing mental health care management strategies for individuals with SCD/SCT.
Methods: This scoping review follows the Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for scoping reviews (PRISMA-ScR) published in 2018.




Introduction
Rationale
Sickle cell disease (SCD) is a genetic blood disorder in which individuals inherit sickle cell genes (HbS) from both parents,1 causing hemoglobin in red blood cells to become sickle-shaped,2 which shortens the life span of red blood cell and slows or blocks regular blood flow, leading to multiple clinical complications such as anemia and pain crises.2,3 SCD also includes heterozygous genotypes, i.e., the sickle cell gene (HbS) is combined with other hemoglobin variants (e.g., HbC, beta-thalassemia),1 which are associated with fewer pain crisis than the homozygous genotype (HbSS). Additionally, some people inherit one sickle cell gene (HbS) and one normal hemoglobin gene (HbA), a condition known as sickle cell trait (SCT; HbAS), which is more prevalent than SCD and only a small proportion of individuals with SCT experience symptoms of SCD.4–6 

Many studies have reported worsening mental health conditions among individuals with SCD,7 particularly depression.2,7–9 People with heterozygous genotype (e.g., HbSC disease) tend to develop complications such as acute pain episodes later in life compared with those with homozygous genotype, who often experience these complications during early childhood.1,10,11 Recent studies from our team have also identified a strong association between SCD/SCT and suicide attempts among Black youth.12 Although a small proportion of individuals with SCT experience symptoms of SCD, their mental health conditions have rarely been studied. Whether existing studies on mental health conditions in individuals with SCD considered the subtypes of SCD and the onset (age) of mental health conditions will be a focus of this review project. 

To effectively manage mental health conditions in this population, it is also important to understand the underlying mechanisms that contribute to worsening mental health. The chronic health burden and recurrent pain episodes associated with SCD may contribute to their poor mental health outcomes.13 At the same time, individuals with SCD may face socio-economic challenges, such as higher health care costs14 and lower employment or educational attainment,15 all of which may also worsen their mental health.16–19 Identifying the factors associated with mental health conditions among individuals with SCD, and understanding how these factors contribute to mental health outcomes, will be another focus of this review. In addition, we will summarize current practices and evaluate the effectiveness of mental health care provided to individuals with SCD.

Objectives
This scoping review aims to summarize existing findings and identify knowledge gaps regarding mental health conditions in individuals with sickle cell disease or trait. Specifically, we aim to answer the following questions:

1. Whether previous research has studied the impact of different subtypes of sickle cell disease or trait on subtypes of mental health conditions, including but not limited to depression, anxiety, psychological distress, PTSD, opioid use disorders, alcohol use disorders, suicidal ideation, suicide attempts? 
2. Whether any studies examined the mechanisms by which sickle cell disease or trait affects individuals’ mental health (e.g., through impacting individuals' quality of life)?
3. Whether any mental health care management plans have been established and evaluated for individuals with sickle cell disease or trait?


Methods
Protocol and registration
Our protocol was drafted using the Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) Checklist.20 All authors reviewed the protocol prior to completion. The protocol will be registered to Prism (https://prism.northwestern.edu/), Northwestern University Feinberg School of Medicine’s open access repository.

Eligibility criteria
Inclusion:
Study population must be individuals with sickle cell disease or sickle cell trait 
Examined mental health outcomes, including depression, anxiety, opioid use disorders, alcohol use disorders, and suicidal thoughts and behaviors
Peer-reviewed and grey literature (e.g., conference presentations)

Exclusion:
Non-English publications
Review papers will be excluded at the Full Text screening phase and will be given the reason code: review mined for references. We can include original studies that are summarized in review papers and will account for their inclusion on the PRISMA-S flow diagram.
May further exclude Non-United States publications in the future
May further exclude studies with poor quality, which will be evaluated using the JBI Critical Appraisal Tools (https://jbi.global/critical-appraisal-tools)

Information Sources
The following electronic databases will be searched from inception to the date of search:
· MEDLINE (Ovid)
· Embase
· CINAHL
· PsycINFO
· Web of Science
· Cochrane Library

In addition, conference proceedings will be captured through database searches (e.g., Embase and Web of Science). Clinical trial registries may be searched to identify ongoing or unpublished studies. The reference lists of all included studies and relevant reviews will be screened to identify additional eligible articles.

Search Strategy 
The search strategy will be developed and executed by a health sciences librarian (D.N.) in collaboration with the research team. A preliminary search will be conducted to identify any existing or ongoing scoping or systematic reviews on the topic.

A comprehensive search strategy will be developed for MEDLINE (Ovid) using a combination of controlled vocabulary (e.g., MeSH terms) and free-text terms related to sickle cell disease or sickle cell trait and mental health conditions, including substance use disorders. The MEDLINE search strategy will be iteratively refined, and then adapted for use across all additional databases described above.

No limits will be applied to language or date of publication. The full search strategies for all databases will be reported in the final manuscript in accordance with PRISMA-S guidelines.

A draft MEDLINE (Ovid) search strategy is provided below:

	Ovid MEDLINE(R) ALL <1946 to April 24, 2026>

	
	
	

	1
	exp Mental Disorders/ or ("mental disorder*" or "mental illness*" or "mental health disorder*" or "mental health condition*" or "mental health problem*" or "psychiatric disorder*" or "psychiatric illness*" or "psychiatric disease*" or psychopatholog*).ti,ab.
	1700679

	2
	exp Anxiety Disorders/ or ("anxiety disorder*" or "generalized anxiety disorder" or "separation anxiety disorder" or "social anxiety disorder" or "social phobia" or "panic disorder*" or "panic attack*" or agoraphobia or claustrophobia or "selective mutism").ti,ab.
	128038

	3
	exp Neurodevelopmental Disorders/ or ("Separation Anxiety Disorder" or "Attention-Deficit/Hyperactivity Disorder" or "Autism Spectrum Disorder" or "Social Communication Disorder" or "Speech Sound Disorder" or "Childhood-Onset Fluency Disorder" or Stuttering or "Intellectual Disability" or "Specific Learning Disorder" or "Developmental Coordination Disorder" or "Stereotypic Movement Disorder" or "Tourette Syndrome" or "Persistent Motor or Vocal Tic Disorder" or "Provisional Tic Disorder" or "Oppositional Defiant Disorder" or "Conduct Disorder" or "Reactive Attachment Disorder").ti,ab.
	270651

	4
	exp Bipolar Disorder/ or ("bipolar disorder*" or "bipolar I disorder*" or "bipolar II disorder*" or "bipolar affective disorder*" or cyclothymic disorder* or mania or manic or hypomania or "manic episode*" or "manic depression").ti,ab.
	70325

	5
	exp Stress Disorders, Post-Traumatic/ or ("Disinhibited social engagement disorder" or "Post-traumatic stress disorder" or PTSD or "Acute stress disorder" or "Adjustment disorder" or "Prolonged grief disorder" or "trauma-related disorder*").ti,ab.
	66728

	6
	exp Dissociative Disorders/ or ("Dissociative identity disorder" or "Dissociative amnesia" or "Depersonalization disorder" or "Derealization disorder" or "Dissociative fugue" or "Dissociative disorder*" or "Multiple personalit*" or "Multiple identity disorder").ti,ab.
	6049

	7
	exp Somatoform Disorders/ or ("Body Dysmorphic Disorder" or "Body Dysmorphia" or "Somatic symptom disorder" or "Illness anxiety disorder" or "Conversion disorder" or "Factitious disorder" or "Munchausen Syndrome" or "Munchausen Syndrome by Proxy" or Hypochondriasis or Neurasthenia).ti,ab.
	23400

	8
	exp "Feeding and Eating Disorders"/ or ("Anorexia nervosa" or "Bulimia nervosa" or "Binge-eating disorder" or Pica or "Rumination disorder" or "Avoidant restrictive food intake disorder" or "Feeding disorder*" or "Eating disorder*").ti,ab.
	57459

	9
	exp Sleep Wake Disorders/ or ("Insomnia disorder" or "Hypersomnolence disorder" or Narcolepsy or "Obstructive sleep apnea" or "Central sleep apnea" or "Sleep-related hypoventilation" or "Circadian rhythm sleep-wake disorders" or Parasomnia or "Non-rapid eye movement sleep arousal disorders" or Sleepwalking or "Sleep terror" or "Nightmare disorder" or "Rapid eye movement sleep behavior disorder" or "Sleep disorder*").ti,ab.
	147511

	10
	exp "Attention Deficit and Disruptive Behavior Disorders"/ or ("Impulse control disorder*" or "Oppositional defiant disorder" or "Intermittent explosive disorder" or "Conduct disorder" or "Antisocial personality disorder" or Pyromania or Kleptomania).ti,ab.
	50245

	11
	exp Substance-Related Disorders/ or ("Substance use disorder*" or "Substance addiction" or "Substance dependence" or "Drug addiction" or "Prescription drug abuse" or "Alcohol use disorder*" or "Caffeine use disorder*" or "Cannabis use disorder*" or "Hallucinogen use disorder*" or "Inhalant use disorder*" or "Opioid use disorder*" or "Sedative use disorder*" or "Hypnotic use disorder*" or "Anxiolytic use disorder*" or "Stimulant use disorder*" or "Tobacco use disorder*").ti,ab.
	358428

	12
	exp Neurocognitive Disorders/ or ("Delirium" or "Emergence delirium" or "Major neurocognitive disorder*" or "Mild neurocognitive disorder*" or Dementia or "Alzheimer disease*" or "Amnestic disorder*" or Amnesia or "Anterograde amnesia" or "Retrograde amnesia" or "Transient global amnesia").ti,ab.
	437719

	13
	exp Personality Disorders/ or ("Paranoid Personality Disorder" or "Schizoid Personality Disorder" or "Schizotypal Personality Disorder" or "Antisocial Personality Disorder" or "Borderline Personality Disorder" or "Histrionic Personality Disorder" or "Narcissistic Personality Disorder" or "Avoidant Personality Disorder" or "Dependent Personality Disorder" or "Obsessive-Compulsive Personality Disorder" or "Personality Disorder*").ti,ab.
	56879

	14
	exp "Schizophrenia Spectrum and Other Psychotic Disorders"/ or ("schizotypal personality disorder" or "delusional disorder*" or "brief psychotic disorder*" or "schizophreniform disorder*" or schizophrenia or "schizoaffective disorder*" or catatonia or psychosis or "psychotic disorder*" or "schizophrenia spectrum disorder*" or "first-episode psychosis" or "early psychosis").ti,ab.
	239047

	15
	exp Depressive Disorder/ or ("depression" or "depressive disorder*" or "depressive disorders" or "major depressive disorder*" or "persistent depressive disorder*" or "dysthymic disorder" or "seasonal affective disorder*" or "postpartum depression" or "postpartum depressive disorder*" or "disruptive mood dysregulation disorder*" or "treatment-resistant depression*" or "depressive episode*").ti,ab.
	553029

	16
	exp Obsessive-Compulsive Disorder/ or ("Obsessive-compulsive disorder" or "Body Dysmorphic Disorder" or "Hoarding Disorder" or "Trichotillomania" or "Excoriation Disorder" or OCD or "compulsive behavior*" or "compulsive disorder*" or "obsessive compulsive").ti,ab.
	33954

	17
	exp "Suicidal Ideation"/ or exp Suicide/ or ("Suicide" or "Suicide attempt*" or "Suicidal ideation" or "Suicidal intent" or "Suicide planning" or "completed suicide").ti,ab.
	120662

	18
	1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17
	2317877

	19
	exp Sickle Cell Trait/ or exp Anemia, Sickle Cell/ or exp Hemoglobin SC Disease/ or exp Anemia, Hemolytic, Congenital/ or ("Sickle cell disease" or "Sickle cell anemia" or "Sickle cell anaemia" or "Hemoglobin SS" or "Haemoglobin SS" or "Hb SS disease" or "Homozygous sickle cell disease" or "Homozygous sickle cell anemia" or "Homozygous sickle cell anaemia" or "Hemoglobin SC disease" or "Haemoglobin SC disease" or "Hb SC disease" or "Sickle hemoglobin C disease" or "Sickle cell thalassemia" or "Sickle beta thalassemia" or "Sickle beta thalassaemia" or "Hemoglobin S beta thalassemia" or "Hemoglobin S beta thalassaemia" or "Sickle cell crisis" or "Acute sickle cell crisis" or "Vaso-occlusive crisis*" or "Vaso occlusive event*" or "Sickle cell pain" or "Sickle cell pain crisis" or "Vaso-occlusive pain" or "Sickle cell trait" or "Sickling trait").ti,ab.
	67521

	20
	18 and 19
	1811



Selection Process
Covidence will be used to manage the study selection process. Prior to formal screening, the review team will conduct a pilot screening of a sample of titles and abstracts to ensure consistent application of the inclusion and exclusion criteria.

In the initial screening stage, two investigators (XL and LS) will independently assess all titles and abstracts against the predefined criteria outlined in this protocol. Where eligibility cannot be determined from the title and abstract alone, the full text will be retrieved for further evaluation.

In the second stage, the same reviewers will independently assess the full-text articles of all potentially eligible studies to determine final inclusion. Any disagreements between reviewers will be resolved through discussion; if consensus cannot be reached, the full research team will be consulted.

Reasons for exclusion at the full-text stage will be recorded, and the study selection process will be documented using the PRISMA-S flow diagram.

Data charting process
The research team will use Covidence for data charting, and will develop the data charting form collaboratively. To minimize any changes to the form at a later stage, an initial pilot of data charting will be conducted using five studies. A team meeting will then be held to discuss any discrepancies, and determine whether further refinements to the form are needed. 

XL and LS will independently chart data for each study included in the review. Any disagreements will be discussed during weekly/biweekly team meetings and resolved through consensus. 

Data items 
For the pilot data charting form, the following information of each study will be extracted: authors, location of study, data of publication, study conducted period, study type (qualitative, quantitative), study design (e.g., cross-sectional, longitudinal), aims/purpose, sample size, data analysis methods (if quantitative) participants’ sex, participants’ age range, sickle cell subtype(s), participants’ enrollment setting (e.g., inpatient, outpatient, ED, online), type(s) of MH conditions (e.g., depression, anxiety, substance use disorder, suicidal ideation, suicide attempts), MH diagnosis criteria (e.g., ICD codes, PHQ-9, CES-D, GAD-7, C-SSRS), MH diagnosis setting (inpatient, outpatient, ED, self-reported [including survey]), age of onset of MH conditions/diagnosis, severity of MH conditions/diagnosis, mechanisms/pathways, treatment plan, treatment evaluation, results. 
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