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ABSTRACT 

 

Objectives 

The objectives of this dissertation are to: 1) to examine the psychometric properties of the CSQ-

SCD among adult sickle cell disease (SCD) patients; 2) to identify psychosocial predictors of 

health-related quality (HRQOL) among adult SCD patients; and 3) to identify the distinct, 

multidimensional patterns of strategies for coping with SCD and their association with HRQOL 

among adult SCD patients in the United States. 

 

Methods 

This cross-sectional study was conducted using a web-based self-administered survey. Adults 

with SCD were recruited with the help of Rare Patient Voice, a market research company that 

maintains a panel of SCD patients. Psychometric properties of the CSQ-SCD were assessed in 

terms of its construct validity and internal consistency reliability using confirmatory factor 

analysis (CFA) and further exploratory factor analysis was also conducted. Structural equation 

modeling (SEM) was used to test a theory-driven model to identify psychosocial predictors of 

HRQOL in the study sample. Finally, unobserved subtypes of coping patterns among adult SCD 

patients were evaluated using latent class analysis. 

 

Results 

The study sample consisted of 196 adults SCD patients. The CSQ-SCD was found to have less 

than adequate psychometric properties. The CFA revealed a three-factor model for the CSQ-

SCD but had a mediocre model fit. An exploratory factor analysis (EFA) revealed a three-factor 

model with different subscale loadings, demonstrating a better fit compared to the CFA model. 

Results from the SEM analysis suggested that crises severity, frequency, affective coping, and 

self-efficacy were key predictors of HRQOL among adults with SCD. The latent class analysis 

revealed three groups of underlying coping strategy patterns: cognitive coping, negative 

thinking/passive adherence coping, and physiological coping. 

 

Conclusions 

The study results indicated that the CSQ-SCD has somewhat poor psychometric properties to 

assess coping in adults with SCD. Clinicians and caregivers of patients with SCD should aim to 

mitigate affective coping strategies and encourage more self-efficacy related behaviors while 

discussing treatment with patients. This study also shows that SCD patients do not utilize one 

single method of coping, but instead use multiple coping strategies to improve their HRQOL. 
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CHAPTER I 

INTRODUCTION 

 

STUDY OVERVIEW  

Sickle cell disease (SCD) is a group of disorders that affects hemoglobin in the red blood 

cells.(1) People with this condition have abnormal hemoglobin molecules called hemoglobin S, 

which can distort red blood cells into a sickle, or crescent, shape.(2) Patients with SCD 

experience episodes of pain, called vaso-occlusive crises (VOCs) which can vary in intensity and 

can last for a few hours up to a few weeks.(3) In addition, patients with SCD often suffer from 

complications such as acute chest syndrome (ACS), chronic pain, stroke, priapism, joint 

complications and infections including chlamydia, haemophilus influenzae type B, salmonella, 

and staphylococcus.(1) SCD worsens over time thus placing a significant burden on the health-

related quality of life (HRQOL) of patients with the disease.(4) 

Existing literature has assessed the HRQOL of patients with SCD. The majority of these 

studies have reported that SCD affects the physical component of HRQOL of patients rather than 

the mental component, which was found to be similar to the general population.(5–10) However, 

many of these studies have disregarded the role of psychosocial variables such as social support, 

coping, and self-efficacy and their impact on the HRQOL of patients with SCD. Also, only a few 

of the studies which have evaluated coping among patients with SCD have utilized the only 

existing sickle cell specific instrument, Coping Strategies Questionnaire-SCD (CSQ-SCD). But 

the results of the factor structure of the CSQ-SCD measure are inconsistent in the existing 
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literature. Assessment of the psychometric properties of an instrument is essential to ensure the 

suitability of the use of an instrument in a particular patient population. Another key aspect of 

measuring coping is to explore the unobserved coping patterns of SCD patients using a person-

centered approach (latent class analysis). This approach could provide more detailed findings 

compared to the traditional variable-centered approach (factor analysis) as several 

subpopulations with different coping patterns are examined and explained.(11) Compared to 

certain specific coping strategies, coping patterns are a better indicator of patient’s overall 

preferences in how they deal with stressors and how the coping patterns affect the HRQOL. 

Therefore, the general purpose of this dissertation is to 1) to examine the psychometric 

properties of the CSQ-SCD among adult SCD patients; 2) to identify psychosocial predictors of 

HRQOL among adult SCD patients; and 3) to identify the distinct, multidimensional patterns of 

strategies for coping with SCD and their association with HRQOL among adult SCD patients. 

The rest of this chapter will provide a summary of SCD in terms of disease etiology, 

epidemiology, treatments, comorbidities, economic burden, and impact on patient HRQOL. This 

chapter also presents an overview of pain coping strategies utilized by patients with SCD, the 

measures of pain coping strategies as well as the theoretical framework to understand the quality 

of life in patients with SCD. Chapter 1 explains the need for and the research significance of this 

dissertation. Chapter 2 provides an evaluation of the psychometric properties of an instrument 

used to measure coping with pain (i.e., Coping Strategies Questionnaire-SCD [CSQ-SCD]) 

among adults with SCD. Chapter 3 assesses the psychosocial determinants of HRQOL among 

adults with SCD by employing a theoretical framework. Chapter 4 evaluates the distinct, 

multidimensional patterns of strategies for coping with SCD and their association with HRQOL 

among adults with SCD. Finally, Chapter 5 provides a summary of each of the studies, discusses 
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directions for future research and reports on supplemental analyses conducted on careless 

responding.  

Sickle Cell Disease 

Overview of the disease 

Sickle cell disease (SCD) is one of the most common hereditary, hematological disorders. 

SCD is characterized by chronic hemolytic anemia and the occurrence of frequent, painful vaso-

occlusive events.(12,13) Patients with this disorder have atypical hemoglobin molecules called 

hemoglobin S, which can alter red blood cells into a sickle, or crescent, shape.(14) Sickle cells 

die early and painful VOCs can occur when sickled red blood cells, which are stiff and 

inflexible, get stuck in small blood vessels.(2,14) These crises episodes deprive tissues and 

organs of oxygen-rich blood and can lead to chronic organ failure including asplenia, stroke, 

avascular necrosis, chronic lung disease, and chronic renal failure and dysfunction with 

ageing.(2,15)  

Epidemiology 

SCD is the most common form of an inherited blood disorder and it affects millions of 

people worldwide.(16,17) SCD is particularly common among those whose ancestors came from 

sub-Saharan Africa, South America, the Caribbean, Central America, Saudi Arabia, India and 

Mediterranean countries such as Turkey, Greece, and Italy.(16,17) It is estimated that more than 

300,000 children are born each year with sickle cell anemia (SCA), the most common type of 

SCD.(17–19) About two‐thirds of them are born in Africa; Nigeria, India and the Democratic 

Republic of Congo take up half the global burden of SCA.(17–19) These numbers are anticipated 

to climb and by 2050, there will be about 400,000 children born with SCA annually.(17–19)  
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The (CDC) estimates that SCD affects approximately 100,000 Americans.(16) Furthermore, this 

number is expected to rise due to immigration trends and heredity effects.(20,21) One out of 

every 365 African American births (16,20,21) and 1 out of every 16,300 Hispanic-American 

births suffer from SCD.(16) About 1 in 13 African American neonate is born with sickle cell trait 

(SCT).(16) 

Disease Etiology 

SCD is caused by an abnormal hemoglobin called hemoglobin “S”.(1) Sickle cell 

hemoglobin, unlike normal hemoglobin are inflexible and can adhere to vessel walls and cause a 

blockage that slows or stops the flow of blood.(1) Due to this oxygen is unable to reach nearby 

tissues and can cause sudden attacks of severe pain, called VOCs.(1) Because sickle hemoglobin 

cells are rigid and cannot move through blood vessels the sickle cells tend to burst apart.(1) 

Normal red blood cells live about 90 to 120 days, but sickle cells last only 10 to 20 days.(1) 

Therefore, in patients with SCD the body may have trouble keeping up with how fast the cells 

are being destroyed.(1) Because of this, the number of red blood cells these patients have is 

usually lower than normal and can cause lower energy levels.(1) There are three common types 

of SCD(14): 

1) HbSS 

In this form of SCD, patients inherit one sickle cell gene (“S”) from each parent. This is the most 

severe form of the disease and is usually called sickle cell anemia. 

2) HbSC 

In this form of SCD, patients inherit a sickle cell gene (“S”) from one parent and a gene for an 

abnormal hemoglobin called “C” from the other parent. This is generally a milder form of SCD. 

3) HbS beta thalassemia 



 
 

5 
 

In this form of SCD, patients inherit one sickle cell gene (“S”) from one parent and one gene for 

another type of anemia called beta thalassemia from the other parent. Beta thalassemia is of two 

types: “0” and “+”. Patients with HbS beta 0-thalassemia typically have a severe form of SCD 

and patients with HbS beta +-thalassemia tend to have a milder form of SCD. 

There are also a few rare types of SCD(14): 

4) HbSD, HbSE, and HbSO 

In these forms of SCD, patients inherit one sickle cell gene (“S”) from one parent and another 

gene from an abnormal type of hemoglobin (“D”, “E”, or “O”) from the other parent. There 

exists inconsistency in the severity of these types of rare SCD. 

In addition, some individuals are classified as having the Sickle Cell Trait (SCT)(14): 

5) HbAS 

People with SCT inherit one sickle cell gene (“S”) from one parent and one normal gene (“A”) 

from the other parent. People with SCT normally do not have any SCD symptoms and live a 

normal life. But they can pass it on to their offspring. 

Treatment 

Treatment of sickle cell anemia is usually aimed at avoiding VOC’s (also called pain 

crises), alleviating symptoms, and preventing complications. Treatments might include 

medications and blood transfusions. For a few children and adolescents, stem cell transplant may 

cure the disease. 

Blood and Bone Marrow Transplant 

Hematopoietic stem cell transplant (HSCT), which requires a human leukocyte antigen 

(HLA) matched sibling donor is the only cure for SCD today.(1,21,22) The indications for HSCT 

include stroke, positive transcranial Doppler result, and multiple ACSs or VOCs.(21) Most SCD 
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transplants are currently performed in children as the risk of infections and immune system 

problems (graft vs host disease) are higher in adults.(1) The event-free survival in SCD patients 

receiving HSCT is 85%.(1) Unfortunately, only 14% of SCD patients who have indications for 

HSCT have an HLA matched donor sibling.(1,21) Even with the high success rate, transplants 

still have risks including severe infections, seizures, and other clinical problems.(1,21) About 5% 

of people who have received such transplants have died.(1) 

Blood Transfusions 

Blood transfusions are commonly recommended to treat and prevent certain SCD 

complications.(21,23) Transfusion therapy may be used transiently in SCD to treat acute 

manifestations of the disease, such as aplastic crises, splenic sequestration, and ACS or can be 

used chronically to prevent stroke.(21,23) Even though lifesaving, transfusion also is coupled 

with iron overload, alloimmunization, and potential infectious complications.(21,23) If 

transfusion therapy is not used carefully, it is potentially risky due to the hyper viscosity of the 

sickle hemoglobin.(21) 

SCD patients receiving chronic transfusion experience iron overload, typically after 1 

year of monthly transfusion.(21) Chelation therapy with deferoxamine or the oral iron chelator 

deferasirox (Exjade®) should be started at that time.(21) The concerns of untreated iron overload 

include cardiomyopathy, cirrhosis, diabetes mellitus, and death.(21) 

Medications 

1) Hydroxyurea(1): Hydroxyurea (HU) was the first oral therapy approved by the FDA in 

1997 for the treatment of SCD. HU is known to increase the amount of fetal hemoglobin 

(hemoglobin F) in the blood which provides some protection against the effects of sickle 

hemoglobin “S”. Studies in children and adults have shown that HU decreases SCD 
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complications such as reduced number of pain episodes, ACS, anemia, inflammation and 

dactylitis. 

2) Endari (L-glutamine)(4): Endari was approved by the FDA in July 2017 for the treatment 

of SCD in patients aged 5 years and older. The oral medicine acts by making red blood 

cells more flexible thus decreasing their risk of getting trapped inside the blood vessels. 

This improves blood flow and increases the amount of oxygen reaching tissues.  

3) Oxbryta (voxelotor)(1): Oxbryta was approved by the FDA in 2019 to treat sickle cell 

disease in patients age 12 years and older. Oxbryta, an oral medication, prevents red 

blood cells from forming the sickle shape and sticking together. This may lessen the 

destruction of some red blood cells, which in turn reduces the risk for anemia and 

improves blood flow to tissues. Probable side effects include headache, diarrhea, 

abdominal pain, nausea, fatigue, and fever. 

4) Adakveo (crizanluzumab)(1): Adakveo was approved by the FDA in 2019 to reduce the 

VOCs in SCD patients 16 years and older. This intravenous medicine contains an 

antibody that blocks a protein in the blood vessels that binds to sickle cells, causing pain 

and inflammation when the sickle cells block blood flow. Potential side effects include 

nausea, joint pain, back pain, and fever. 

5) Opioids: Opioid analgesics are the recommended treatment for VOC's and pain episodes 

in SCD.(22–24) A commentary paper by Ruan et al., 2017(25) stated that patients with 

SCD tend to use more opioids compared to other chronic pain conditions whereas other 

studies have reported a relatively low opioid use in SCD population in their daily 

life.(26,27) Two studies using large US claims databases (2009-2014) reported 40%-64% 

of SCD patients used opioids within 1 year, and the prevalence, dose and duration of 
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opioid use increased with age.(28,29) Furthermore, Ballas et al. (28) found that SCD 

patients transitioning into adult care (ages 18-30 years) had a marked increase in inpatient 

admissions, Morphine Equivalent Daily Doses (MEDD) and opioid days’ supply in adults 

compared to patients below 18 years of age.(28) Moreover, Medicaid patients had a 

higher number of VOCs, healthcare use and opioid days compared to Commercial 

patients. Transition into adult care (ages 18-30 years) was associated with a marked 

increase in opioid utilization, inpatient admissions, and VOCs.  

Comorbidities in Patients with SCD 

As the life span for patients who have HbSS and HbSC has increased, a rise in the number of 

comorbidities is seen with age.(21,30) People with SCD can suffer both acute and chronic signs, 

symptoms, and comorbidities. 

• Early signs and symptoms: The clinical manifestations of SCD appear during the primary 

postnatal year.(4,21,30,31) Within the US it is required that all newborns receive 

screening for SCD.(1) Initial symptoms of SCD may include: A yellow discoloration of 

the skin, known as jaundice, or whites of the eyes, known as icterus, fatigue from anemia 

or painful swelling of the hands and feet, referred to as dactylitis.(1) 

• Acute comorbidities include VOCs, acute chest syndrome (ACS), stroke, acute renal 

disorder, priapism, splenic sequestration, hepatobiliary complications and acute ocular 

conditions and these can occur at any age.(1,4,21,30,31) 

• Chronic comorbidities include avascular necrosis (AVN), leg ulcers, pulmonary 

hypertension (PH), diastolic heart dysfunction, gout, end-stage renal disease (ESRD) and 

ophthalmologic complications which increase with age.(1,4,21,30,31) 
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Many patients experience pain daily throughout their lives and acute VOC episodes are the 

most common symptoms and are major contributors in driving healthcare utilization in the 

emergency departments and inpatient settings.(30) This pain can even be chronic because of 

AVN of bone and leg ulcers or because of idiopathic etiology.(30) ACS is the leading cause of 

death in SCD for both children and adults. Chronic lung pathologies are more common among 

adults with SCD.(32,33) Repeated episodes of ACS can cause PH.(30,32) Stroke is the main 

neurological comorbidity in SCD.(1,21,30) SCD causes progressive end-organ damage to the 

kidneys and will lead to ESRD.(1,21,30) A growing fraction of SCD adult patients become 

dialysis dependent.(30) Priapism can result in male erectile dysfunction and patients may later 

require penile implants to revive their function.(1,21,30) Leg ulcers are a major reason of 

morbidity in SCD and could limit the mobility of adult patients, leading to stigma and reduced 

social interaction.(1,21,30) Ophthalmologic issues such as SCD retinopathy can lead to vision 

loss if left uncontrolled, and AVN of femoral head can result in total hip replacement.(1,21,30) 

Psychological issues are also prevalent amongst the SCD population. One study reported sleep 

disturbances in over 70 per cent of their cohort.(30,34,35) Sleep disturbances, together with the 

potential for ischemia-caused cognitive decline, the increased employment absences that may 

occur due to frequent hospitalizations and the physical difficulties in mobility may contribute to 

depression.(30) Depression is estimated to be present in at least 20 per cent of the sickle 

population.(30,34) 

Economic Burden of SCD 

Management of SCD can be very expensive given its chronicity, recurrent hospital 

admissions for acute VOCs (VOC’s), treatment of complications, use of intensive care facilities, 

and multidisciplinary approach to management.(36) The primary driver of cost for managing 
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SCD, irrespective of the treatment regimen, is the cost incurred by the frequent inpatient 

hospitalizations for the VOC episodes.(36–41) VOC’s are the most common clinical 

manifestation of SCD leading to frequent emergency department (ED) visits, hospitalizations, 

opioid consumption, and increased risk of shorter survival resulting in an estimated $2.4 billion 

in US health care costs annually.(41) Kauf et al.(37) reported the average lifetime cost of care for 

a patient with SCD is $460,151 using data from Florida Medicaid Program during 2001-2005. 

The study by Bou-Maroun et al.(42) demonstrated that $ 0.9 billion was spent in pediatric 

SCD related healthcare annually and the median hospitalization cost was $14,337 per stay. The 

most common secondary diagnosis was VOC, recording 48,698 total hospitalizations and a 

median length of stay of 3 days.(42) Collectively, pediatric hospitalizations for VOC averaged 

$0.59 billion in annual expenditures and pediatric hospitalizations for ACS averaged $0.16 

billion in annual expenditures.(42) The study concluded that inpatient hospitalizations for 

secondary manifestations of pediatric SCD were associated with significant healthcare 

expenditures.(42) Another study found that expenditures of children with SCD were 6 and 11 

times greater than those of children without SCD enrolled in Medicaid and private insurance, 

respectively.(43) 

Kauf et al.(37) reported that across the study sample, total health care costs generally rose 

with age, from $892 in the 0-9 age group to $2,562 in the 50-64 age group per patient-month. 

Average cost per patient-month was $1,389. Despite high medical utilization by SCD population, 

the nature, and costs of care, particularly among adults are underexplored. Most healthcare 

utilization and associated cost studies have focused on a specific ward of care, such as inpatient 

or ED and have used a state specific Medicaid dataset rather than providing a comprehensive and 

nationally representative understanding of the costs of SCD and related crises.  
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The advent of newborn screening mandates antibiotic prophylaxis, newer oral 

medications and better general medical care in regards of safer blood transfusions and antibiotics 

will aid in decreasing the rate of recurrence and severity of the SCD related complications and 

hence decrease the cost for health care.(36) However, these factors may be offset by the 

increased number and longer lives of patients and the increase in particularly costly 

complications among older adults such as pulmonary hypertension, renal failure, hemodialysis, 

iron overload, cardiomyopathy, etc.(36) 

Health-Related Quality of Life (HRQOL) 

The World Health Organization (WHO) defines health as “not merely the absence of 

disease or infirmity, but as a state of complete physical, mental and social well-being”.(44) 

HRQOL describes “patients’ appraisal of their current level of functioning and their satisfaction 

with it compared with what they perceive to be ideal health”.(45) HRQOL is therefore a 

subjective representation of the patient’s health. As patients may not be sensitive to changes in 

clinical or physiologic disease measures, HRQOL incorporates those physical, mental, social, 

and emotional aspects of wellbeing and functioning which matter to patients.(46) Moreover, 

people with comparable disease severities could have different assessments of their HRQOL.(47) 

Therefore, HRQOL has become an important outcome to be assessed in order to ensure optimal 

treatment and resource allocation decisions.(48) 

Due to medical advances, many SCD patients now live well beyond early adulthood, 

while a complete cure in adults is not probable.(49) The median life expectancy of adults with 

sickle cell disease is improving but is still significantly below that of healthy individuals.(50) In 

SCD, functional status and health-related quality of life (HRQOL) are often deteriorated due to 

morbid events, such as stroke, chronic anemia, infections owing to splenectomy(5,51). Episodic, 
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debilitating pain is associated with substantial analgesic use, frequent hospitalization for VOCs, 

and ultimately organ failure.(5) The relationship of SCD complications to decreased HRQOL has 

been recognized for frequent sickle pain or opioid usage.(51) However, there are only a few 

factors that predict the frequency and severity of painful episodes, so the current focus is on 

acute management.(52) Additionally, the majority of SCD patients are not affected with frequent 

severe crises requiring hospitalizations (mean estimated overall rate of 0.8 episode per year)(50); 

instead, they have to live with a disease that impedes with their daily functioning. Brozovic et al. 

(53) found that 6% of patients accounted for more than 40% of hospital admissions, while Platt 

et al.(50) reported that 5.2% of patients accounted for almost one-third of all episodes of hospital 

admissions for pain. 

McClish et al.(5) reported that patients with SCD scored significantly worse than US 

national norms on all subscales of HRQOL except mental health. HRQOL was equal to or poorer 

than patients with other significant chronic conditions such as cystic fibrosis, asthma, and 

hemodialysis in many domains.(5) Another study by Anie et al. also reported that adult SCD 

patients in the UK also had much lower HRQOL scores than general UK population norms.(49) 

Pain Coping Strategies in Patients with SCD 

Recurrent and unpredictable pain attacks are a major problem affecting individuals with 

SCD. There is great variability in the frequency and severity of these painful episodes.(54) Few 

patients may experience several painful episodes per month and need frequent hospitalizations 

and narcotic analgesics for pain relief, whereas others may rarely experience painful 

episodes.(54) Individuals also differ in their capabilities to cope with pain.(54) A few patients 

cope well, lead active lives, and are well-adjusted psychologically.(54) Many individuals are also 

able to manage pain on their own at home by increasing oral fluid intake, resting, and taking oral 
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analgesics, praying-hoping, and isolation, and less frequently reinterpreting or ignoring pain 

sensations.(55,56) While others may cope poorly, lead more limited lives, and are often unable to 

work.(54) Many of these patients have depression, anxiety, and are concerned with their physical 

symptoms.(57) Individuals may become exceedingly dependent on health care services for their 

pain management.(54)  

Studies with other pain populations have reported that coping strategies are associated 

with responses to pain even after accounting for medical variables related to disease 

severity.(12,54,58,59) Literature indicates that coping strategies may be key factors in explaining 

some of the variation in adjustment to SCD related pain. In a study by Gil et al.(54), in adults 

with SCD, pain-coping strategies were related to multiple measures of adjustment. Pain-coping 

strategies described by negative thinking and passive adherence (e.g., catastrophizing, fear self-

statements, resting, taking fluids) were associated with more severe pain episodes, less activity 

during painful episodes, more frequent hospitalizations and emergency room visits, and higher 

levels of psychological distress. Denial as a defense mechanism has been associated with fewer 

painful episodes.(60) Elliot et al. report that participation in social and work activities has been 

related to frequent home management of SCD pain, whereas less social connection has been 

associated with more frequent hospitalizations and more narcotic intake.(61) In comparison with 

conventional medical treatment alone, multidisciplinary approaches that include psychosocial 

components such as coping strategies appear to result in more effective management of SCD 

pain, with patients experiencing reductions in hospitalizations and emergency room visits.(61) 

Measure of Pain Coping in SCD 

Gil and colleagues (1989)(54) developed a sickle cell specific instrument for measuring 

coping associated with SCD related pain. These authors used an adaptation of the pain Coping 



 
 

14 
 

Strategies Questionnaire (CSQ) developed by Rosenstiel and Keefe (1983)(62), to devise a 

coping inventory for SCD. This instrument, the Coping Strategies Questionnaire-SCD (CSQ-

SCD), is the only sickle cell specific pain coping instrument and consists of 13 subscales. 

Higher-order factor analysis (first-order factor analysis of scale scores) indicated that these 13 

subscales fell into two factors: ‘Coping attempts’ and ‘Negative thinking/passive adherence’.(54) 

The ‘Coping attempts’ factor consisted of self-calming statements, diverting attention, ignoring 

pain sensations, increasing behavioral activity, reinterpreting pain sensations, and praying and 

hoping.(54) The ‘Negative thinking/passive adherence’ factor consisted of negative cognitive 

responses such as catastrophizing and anger self-statements, jointly with ‘passive’ coping 

methods usually recommended by physicians, such as resting, heat and cold massages, taking 

fluids, and isolation.(54) Gil et al.(54) reported that negative thinking/passive adherence was 

positively related with the severity of pain, though not with the frequency or duration of 

episodes. Moreover, negative thinking/passive adherence was also associated with utilization of 

emergency room visits and hospitalizations independently of pain and clinical severity. A 

prospective study indicated that the negative coping factor was associated longitudinally with 

hospitalization, indicating that it may play a functional role.(49) A study by McCrae et al.(63) 

reported that negative thinking/passive adherence was positively associated with pain episode 

frequency‚ duration, and severity‚ after controlling for demographics and disease severity. 

Negative thinking/passive adherence was also positively related with activity reduction or 

hospitalization frequency after controlling for pain.(63) Negative thinking/passive adherence is 

also correlated with poor psychological adjustment.(64) These findings suggest that research on 

coping associated with SCD-related pain is important in indicating that psychological coping 
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responses are related to pain, adaptation, and health care utilization independently of clinical 

indicators of SCD.(49) 

Theoretical framework for understanding QOL in SCD 

The experience of living with a rare genetic condition is more complex than the simple 

management of its medical features. It can affect every aspect of a patient’s quality of life. 

Quality of life (QOL) refers to “An individual's sense of overall well-being encompassing 

physical, psychological, emotional, social, and spiritual dimensions.”(65) However, there is a 

lack of clarity as to what dimensions (i.e., physical, psychological, emotional, and social) 

contribute to QOL from the patient's perspective.(65) Previously, research into genetic 

conditions such as SCD had been limited to natural history and descriptions of clinical features. 

However, in recent years, QOL has been increasingly studied in genetic conditions such as SCD. 

These findings shed light on the personal experiences of individuals living with a genetic 

condition and the complicated and enormous effects on their QOL. Yet, advancement in this 

emerging area of research has been hindered by conceptual and methodological issues, and the 

health literature remains limited in completely representing the perspective of those affected with 

these conditions.(65) Most of the studies which have assessed predictors of QOL among patients 

with rare diseases have not utilized a conceptual framework. Using a theoretical framework can 

help researchers better understand the QOL of patients with SCD and the underlying predictors.  

To arrive at a comprehensive understanding of the impact of SCD on patient well-being it 

becomes imperative to employ a theory-based evaluation. With respect to SCD and HRQOL, 

variables related to coping strategies, self-efficacy, social support, and socio-demographic appear 

to be the most significant constructs.(66–68) To address the relationships among these variables, 

the theoretical model of self-care management for sickle cell disease (SCMSCD) was adapted for 
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this dissertation. SCMSCD is based on the Theory of Self-Care Management for Vulnerable 

Populations (SCMVP) by Jenerette et al.(69). SCMVP proposes a method to identify variables 

that influence self-care management, health status, and QOL among populations who experience 

health disparities. The SCMSCD proposes that (i) vulnerability factors (socio-demographic and 

health-need factors) have a negative effect on both health outcomes (health status and QOL) and 

self-care management resources (assertiveness, self-efficacy, coping behaviors, social support, 

self-care ability, self-care actions, and communication skills); and (ii) self-care management 

resources positively mediate the relationship between vulnerability factors and health outcomes. 

Model relationships have been evaluated in prior published literature in SCD and other chronic 

illnesses.(67,70) One study (67) tested the SCMSCD model in a sample of 232 African 

American adults with SCD and stated that vulnerability factors had a negative effect on health 

outcomes. The study also found that self-care management resources did not mediate the 

relationship between vulnerability and health care outcomes. However, to satisfy the 

assumptions of normality as well as criteria for keeping variables for the SEM analysis, this 

study omitted theorized self-care management resource variables such as coping behaviors and 

self-care activities. Another study by Matthie et al.(71) examined the adapted SCMSCD model 

in a sample of 103 young adults (18-30 years) with SCD. The study reported that there was 

insufficient evidence to support a direct relationship between SCD self-efficacy, social support, 

years of education, and the number of hospital visits for crises. Additionally, the mediating effect 

of self-care management, among these variables was also non-significant. These studies (71,72) 

have not tested the SCMSCD model with coping and self-efficacy as mediators and have 

analyzed this model in only African American population and young adults. Thus, there is a need 

for the SCMSCD model to be tested in a more generalized population to enable a better 
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understanding of the relationships amongst psychosocial variables, vulnerability, and health 

outcomes such as HRQOL. 

NEED FOR THE STUDY 

1) Need to test the psychometric properties of the coping measure Coping Strategies 

Questionnaire-SCD (CSQ-SCD) among adult SCD patients. 

Factor analyses of the CSQ-SCD in previous sickle cell study samples have produced 

contradictory results concerning the pattern of coping responses. The maladaptive negative 

thinking/passive adherence coping factor found by Gil et al.(54) seems to combine two different 

sets of responses: namely, negative thinking and passive adherence methods commonly 

recommended by clinicians.(49) However, these do not appear to be logically related as the 

passive adherence factor includes physiological strategies of coping to manage their pain at 

home while the negative thinking factor includes negative cognitive strategies which are 

associated with impaired quality of life. Findings from McCrae and Lumley(63) report that in 

their factor analysis of the CSQ-SCD that the negative thinking and passive adherence methods 

loaded on two separate factors. A study by Anie et al.(49) reported a three-factor structure of the 

CSQ-SCD reflecting active coping, affective coping and passive adherence coping. Gil et al.(54) 

and McCrae et al.(63) carried out principal component analysis to identify the underlying factor 

structure of CSQ-SCD in their study samples while Anie et al.(49) performed higher-order factor 

analysis (first-order factor analysis of scale scores). Given the extensive use of CSQ-SCD, there 

is a need to confirm the factor structure of CSQ-SCD in a different adult SCD population whilst 

performing higher-order confirmatory factor analysis. 

2) Need to assess psychosocial predictors of HRQOL among adult patients with SCD. 
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Approximately 90% of the hospitalizations in SCD patients are due to pain crises. It is 

therefore essential to prevent these crises which necessitates the patient to undertake an active 

role in their disease management. Literature suggest that further research is needed to examine 

the self-care management process in the SCD population and to identify factors influencing self-

care behaviors. The inter-relationships among variables need to be clearly identified to affect a 

change in the health outcomes of SCD patients. Therefore, to understand and reduce the hospital 

visits for crises, there is a need to examine the role of self-care management such as SCD pain-

related coping behaviors, self-efficacy, social support; socio-demographic variables, and 

HRQOL in adults with SCD. Knowledge about these psychosocial factors will not only help 

healthcare providers and caregivers in improving care and support provided to SCD individuals 

but will also enable patients to better understand and self-manage their disease condition.  

3) Need to identify the distinct, multidimensional patterns of strategies for coping with sickle 

cell disease (SCD) and their association with health-related quality (HRQOL) among adults. 

Although studies show that people are likely to use a variety of coping strategies at the same 

time in several settings such as parenting,(73) caring for the mentally ill,(74) older adults,(75) or 

even for SCD patients,(49,54,63) a conventional variable-centered approach (i.e., factor analysis) 

still governs the research on coping,(76,77) including coping among SCD patients. The variable-

centered approach aims at explaining relations between the variables of interest in a 

population(11). It often assumes a homogeneous pattern of coping and ignores the probability 

that people might amalgamate and utilize coping strategies in various ways(75). Literature 

suggests that this approach does not do a good job at capturing the distinct nature of the 

population which could lead to less precise and overgeneralized interpretations of study 

samples.(78) To overcome these shortcomings, a person-centered analytical approach (i.e., latent 
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class analysis)(79) is proposed in the current study, to explore the unobserved coping patterns of 

SCD patients. This approach could provide more detailed findings compared to the traditional 

variable-centered approach as several subpopulations with different coping patterns are 

examined and explained.(11) Furthermore, compared to certain specific coping strategies, coping 

patterns are a better indicator of patient’s overall preferences in how they deal with stressors(77) 

We also expect that coping patterns affect the HRQOL. No study has investigated the coping 

patterns of SCD patients and their impact on HRQOL, but prior studies on other chronic 

conditions provide some understanding. For example, Kroemeke(76) demonstrated that older 

adults with chronic conditions showed heterogeneity in coping patterns and their relationship 

with HRQOL psychological domain changed longitudinally.  

SPECIFIC AIMS AND OBJECTIVES 

1. To examine the psychometric properties of the Coping Strategies Questionnaire- Sickle 

Cell Disease (CSQ-SCD) among adult SCD patients in the United States 

i. Assess the construct validity (convergent validity, discriminant validity, factorial 

validity) of the CSQ-SCD instrument; and 

ii. Assess the reliability and floor and ceiling effects of the CSQ-SCD instrument. 

2. To evaluate psychosocial predictors of HRQOL among adult SCD patients in the United 

States 

i. Identify psychosocial determinants of HRQOL in a sample of US adults with 

SCD by employing a modified version of the Jenerette et al. (2006) model of Theory 

of Self-Care Management - Sickle Cell Disease (SCM-SCD) that describes variables 

that influence self-care management, health status, and quality of life. This study 
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specifically assessed the relationship between disability, social support, coping, self-

efficacy, and HRQOL among adult SCD patients using a structural equation model.  

3. To identify the distinct, multidimensional patterns of strategies for coping with sickle cell 

disease (SCD) and their association with health-related quality (HRQOL) among adults. 

i. Characterize the latent subtypes of the coping patterns among adult SCD patients in 

the United States;  

ii. Examine the significant correlates of these coping patterns; and 

iii. Investigate the relationships between the coping patterns and HRQOL. 
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CHAPTER II 

AN ASSESSMENT OF THE PSYCHOMETRIC PROPERTIES OF THE COPING 

STRATEGIES QUESTIONNAIRE – SICKLE CELL DISEASE (CSQ-SCD) AMONG 

ADULTS WITH SICKLE CELL DISEASE (SCD) IN THE UNITED STATES 

 

INTRODUCTION 

Sickle cell disease (SCD) is an autosomal recessive genetic disorder of hemoglobin 

structure characterized by deformed red blood cells.(80) The most common symptomatic 

manifestations of SCD are acute episodes of ischemic pain, termed vaso-occlusive crises (VOCs) 

or pain crises.(80) The frequency and severity of VOCs episodes is greatly variable. Some 

patients experience several episodes per month and need recurrent hospitalizations and narcotic 

analgesia for pain control, while others only occasionally experience pain crises.(81)  

Individuals with SCD also vary in their abilities to cope with SCD-related pain.(54,82)  

Literature suggests that psychological coping responses defined as behavioral and cognitive 

efforts made by individuals in attempts to deal with stressful situation, are related to pain, 

adaptation, and health service utilization after controlling for clinical indicators of sickle cell 

disease.(12,83–85) A study by Gil et al. reported that after controlling for demographics and 

disease severity measures, the pain coping strategies factors significantly enhanced their ability 

to explain the variance in pain severity.(54) While pain severity is a relatively consistent 

predictor of health service utilization across several studies,(54,83,86–88) coping strategies such 

as negative thinking and passive adherence coping strategies have also been found to be 
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associated with greater service utilization.(82) Therefore, coping has evolved as an important 

factor among patients with SCD. 

The Coping Strategies Questionnaire (CSQ-SCD) is a commonly used SCD specific 

coping measure devised by Gil et al.(54) and consists of 13 subscales. Gil et al.(54) reported that 

the CSQ-SCD captures information regarding two dimensions of coping, ‘Coping attempts’ and 

‘Negative thinking/passive adherence’. Previous factor analyses of the CSQ-SCD have produced 

inconsistent results concerning the pattern of coping responses. The negative thinking/passive 

adherence coping factor identified by Gil et al.(54) seems to combine two different sets of 

responses; namely, negative thinking and adherence to passive techniques commonly 

recommended by clinicians. However, these do not appear to be logically related as the passive 

adherence factor includes physiological strategies of coping to manage their pain at home such as 

resting, taking fluids or heat/cold massage while the negative thinking factor includes negative 

cognitive strategies such as catastrophizing, fear self-statements, anger self-statements, praying 

and hoping, and isolation which are associated with impaired quality of life.(83) McCrae and 

Lumley(63) found in their factor analysis of the seven subscales of ‘Negative thinking/passive 

adherence’ that they load onto two separate factors namely negative thinking and passive 

adherence. Anie et al.(83) conducted higher-order factor analysis on a sample of SCD patients in 

UK and reported a 3 factor structure of CSQ-SCD (active coping, affective coping and passive 

adherence coping). McClish et al.(80) followed the methods of Anie et al.(83) and also reported 

the same three-factor structure of CSQ-SCD in a sample of individuals with SCD in the United 

States (US).  

Although the CSQ-SCD has been used to assess pain coping strategies in SCD patients, 

there is considerable heterogeneity in the methods used to assess the factor structure of CSQ-
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SCD. Studies have previously used principal components analysis(63), exploratory factor 

analysis (EFA)(54), and higher-order factor analysis (i.e., first-order exploratory factor analysis 

of scale scores)(80,83). The study by Anie et al.(83) was conducted in a UK population. Even 

though the study by McClish et al.(80) was done in a US population it does not provide complete 

information regarding the higher-order factor analysis methods used. Since the factor structure is 

easily affected by sampled data, repetitive revalidation studies are considered necessary to 

overcome the sampling bias and to confirm the latent variable structure.(89) Therefore, to obtain 

evidence about the appropriateness of use of the CSQ-SCD among SCD patients in the US, the 

aim of this study was to investigate the higher-order factor structure of CSQ-SCD with a new 

sample of adult SCD patients, to identify the structure of latent variables. The study also 

evaluated the convergent and discriminant validity, and reliability of the CSQ-SCD instrument. 

METHODS 

Study Design 

The current study utilized a cross-sectional design by means of a web-based, self-

administered survey distributed to a convenience sample of adults with SCD in the United States. 

Study approval was obtained from the University of Mississippi Institutional Review Board 

(Protocol #21x-130). 

Study Sample 

For the purposes of the current study, the study sample included adults (≥ 18 years of 

age) with SCD. The sample was recruited with the help of Rare Patient Voice, a market research 

company that maintains a panel of SCD patients. Most of the patients in the panel have been 

recruited at SCD-related conferences and patient advocacy group meetings across the United 

States. Given the nature of the statistical analysis plan for this study (i.e., structural equation 
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modeling (SEM)), an a priori sample size of 200 patients with SCD was considered to be 

adequate.(90) 

Study Methodology 

The survey instrument for the current study included the following measures: CSQ-SCD, 

Adult Sickle Cell Quality of Life Measurement Information System (ASCQ-Me) pain episode 

measure, patient demographics, and ASCQ-Me SCD medical history checklist. Study 

participants were initially sent an email describing the objective and scope of the larger study. 

This email ensured the respondents that their information would be kept confidential. The email 

also included a URL link to the survey which was designed and hosted in Qualtrics (Qualtrics 

Inc, Provo, UT). All respondents were provided $15 Amazon gift cards for participation in the 

study. 

Study Measures 

Coping Strategies Questionnaire- Sickle Cell Disease (CSQ-SCD) 

Gil and colleagues (1989) developed the only existing sickle cell specific instrument, the 

Coping Strategies Questionnaire (CSQ-SCD) consisting of 13 subscales (80 items), for 

measuring coping associated with SCD related pain.(54) Gil et al. reported that underlying these 

13 subscales were two factors: ‘Coping attempts’ and ‘Negative thinking/passive adherence’.(54) 

According to Gil et al., items from the subscales of self-calming statements, diverting attention, 

ignoring pain sensations, increasing behavioral activity, reinterpreting pain sensations, and 

praying and hoping are indicators of the ‘Coping attempts’ factor while negative cognitive 

responses such as catastrophizing and anger self-statements, jointly with ‘passive’ coping 

methods usually recommended by physicians, such as resting, heat and cold massages, taking 

fluids, and isolation are indicators of the ‘Negative thinking/passive adherence’.(54) Patients can 
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rate their use of each coping strategy response from 0 = never to 6 = always. Two additional 

aspects are assessed by single items: perceived ability to control pain, rated from 0 = no control 

to 6 = complete control, and perceived ability to decrease pain, rated from 0 = can’t decrease it at 

all to 6 = can decrease it completely.(84) Item responses are averaged to produce a mean for each 

subscale.(84) However, if a subscale consists of less than 2 item responses then the mean for that 

subscale was not calculated. 

ASCQ-Me Pain Episode Measure 

The ASCQ-Me pain episode measure is a sickle cell specific question set and includes 

five questions regarding the frequency, timing, and severity of sickle cell pain events. The first 

question in the set asks about the number of pain attacks in the last 12 months on a scale of 0 = 

no pain attacks to 4 = 4 or more attacks (Item 1), while the second question (Item 2) asks about 

the timing of the most recent attack on a scale of 0=never had a panic attack to 7 = I have one 

right now. The other three questions ask about the severity of the most recent pain attack on a 

scale from 0 = no pain to 10 = worst imaginable pain (Item 3), the extent to which the pain attack 

interfered with the respondent’s life on a scale from 0 to 5 (Item 4), and the duration of the attack 

on a scale from 0 to 7 (Item 5). A higher composite score on both severity and frequency 

questions separately represents more frequency/severity of SCD. In the US setting, the ASCQ-

Me has been shown to have excellent internal consistency for each item bank (≥.90) and the item 

banks differed significantly between SCD severity levels.(68) 

Socio-demographic variables and medical history  

A demographic questionnaire was used in the study to gather information from 

participants regarding age, sex, race, level of education, employment status, living status and 

SCD genotype.(67) The questionnaire also included questions on access to opioid medications 
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and impact of COVID-19 on patients quality of life. The ASCQ-Me SCD Medical history 

checklist (SCD-MHC), a sickle cell specific checklist, was utilized to determine the conditions 

associated with SCD. The ASCQ-Me SCD-MHC consists of a list of several treatments and 

conditions related with SCD, with responses of “yes” or “no” to suggest whether the respondent 

has that condition or takes that treatment. The score for the checklist is simply the sum of the 

number of questions with a “yes” response.  

Statistical Analysis 

Sample description 

Descriptive statistics calculated in the form of frequencies and percentages for categorical 

variables and means and standard deviations for the continuous variables are reported. 

Item-level descriptives 

Item-level analysis of the CSQ-SCD was conducted in terms of response frequencies as 

well as means, and standard deviations (SD). The item-response patterns are presented as the 

frequency and percentage of each response. Missing data was treated as a category with the 

number of subjects with missing responses included in the calculation of the percentages. 

Kurtosis and skewness coefficients were also calculated.(90) 

Missing data analysis 

For CFA, which was used to establish the factorial validity of the CSQ-SCD, the total 

available sample was used for the analysis rather than the listwise deletion approach.(91) 

Factorial validity 

Utilizing the response from adult patients with SCD, the factor structure of the CSQ-SCD 

instrument was evaluated using higher-order confirmatory factor analysis (CFA), an SEM 

technique used to assess the fit of a theoretically constructed model. The commonly tested 
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models for CSQ-SCD are a two-factor (54), second-order factor model (using mean subscale 

scores as factor indicators) (Gil et al.) and a three-factor (83), second-order factor model (using 

mean subscale scores as factor indicators) (Anie et al.). However, the Gil et al. study has 

conducted an exploratory factor analysis while Anie et al. describes to have conducted a higher-

order factor analysis.(54,83) The Anie et al. study, however, reports results of an exploratory 

factor analysis using the mean subscale scores as factor indicators. In the current study, both 

these models were tested using a higher-order CFA, where the mean subscale scores were used 

as factor indicators. For the two-factor, second-order model (based on Gil et al. study(54)), the 

diverting attention (DA), reinterpreting pain sensations (RPS), calming self-statements (CS), 

ignoring pain sensations (IPS), praying and hoping (PH), and increasing behavioral activity 

(IBA) subscales were allowed to load on to the coping attempts factor. The remaining 7 

subscales of catastrophizing (CA), fear self-statements (FS), anger self-statements (AS), isolation 

(IS), taking fluids (TF), resting (RS), and heat/cold/massage (HCM) were allowed to load on to 

the negative thinking/passive adherence factor. Both factors were allowed to correlate. For the 

three-factor, second-order model (based on Anie et al. study(83)) the subscales IPS, CS, IBA, 

DA and RPS were allowed to load on to the active coping factor, while the subscales CA, AS, 

FS, PH and IS were allowed to load on to the affective coping factor.(92) The passive adherence 

factor consist of the subscales RS, TF and HCM. All three second-order factors were allowed to 

correlate.(92) Because all the items on the CSQ-SCD are evaluated on a continuous scale, we 

used maximum likelihood estimation (MLE) to compute the hypothesized relationships.(93) All 

CFA models were estimated using Mplus version 8.4.(94) The following five fit statistics were 

assessed for each model: χ2 statistic, the root mean square error of approximation (RMSEA), the 

Tucker Lewis Index (TLI), the comparative fit index (CFI), and the standardized root mean 
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square residual (SRMR). Bagozzi and Yi(95) suggest that for a well-fitting model, the RMSEA, 

TLI, CFI must be ≤ 0.08, ≥0.92, and ≥0.93 respectively. For a good fitting model, SRMR must 

be less than 0.08.(96) 

Convergent Validity 

The basic property of convergent validity is that items/subscales which indicate a 

particular latent construct should correlate strongly with each other or share a high proportion of 

variance compared to items/subscales from other latent construct.(97) Factor loadings, average 

variance extracted (AVE), and first-order factor correlations were used to estimate convergent 

validity among item measures.  

The size of the factor loading is an indication of the amount of variance in an item that is 

explained by the latent construct. For the current study, standardized factor loadings of 0.5 or 

higher were considered indicative of good construct validity.(98) Statistical significance of the 

factor loadings was the minimum requirement because a significant loading could be weak or 

moderate in strength.  

For each latent construct the AVE was computed as the total of all squared standardized 

factor loadings divided by the number of items loading onto that factor. Hair et al. suggests that 

an AVE of 0.5 or greater is suggestive of good convergent validity because an AVE below 0.5 

implies that the error variance remaining in the indicators is greater than the variance explained 

by the latent factor.(99) 

Pearson’s correlation between scores of first-order factors (average of subscale scores) 

underlying the same second-order factor indicated that expected first-order factors under the 

same second-order factor correlate strongly with each other. Correlations of 0.1-0.29 are 

considered small, 0.3-0.49 as moderate, and ≥ 0.5 is considered to be strong.(100) A strong 
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correlation of the IPS, CS, IBA, DA and RPS sub-scales underlying the active coping latent 

factor was hypothesized. A strong correlation of the CA, AS, FS, PH and IS sub-scales 

underlying the affective coping latent factor was hypothesized. Similarly, a strong correlation 

between the RS, TF and HCM sub-scales underlying the passive adherence latent factor was 

hypothesized. 

Discriminant Validity 

The basic property of discriminant validity is that items/subscales which make up a latent 

construct should correlate poorly with other latent constructs.(97) In the present study we 

employed the following methods to assess the discriminant validity of the three coping factors of 

the CSQ-SCD. First, the fit of the best fitting 3-factor model obtained from the factorial validity 

analysis was compared to that of a similar model where the latent factor correlation (i.e., 

correlation between active coping, affective coping, and passive adherence coping) was fixed to 

1 (latent construct discriminant validity). This test was carried out using the MODEL TEST 

option in Mplus.(92,94) A significant difference in the model fit (Wald’s χ2 statistic) was 

suggestive of discriminant validity.(101) However, this is not a strong test of discriminant 

validity because even a high very correlation between the two constructs (≥ 0.90 or higher but 

not exactly 1) would indicate adequate discriminant validity.  

Second, the difference between the AVE for each latent construct and the square of the 

correlation estimate between the two constructs was calculated. A positive difference (i.e., the 

two AVE’s exceed the sum of the square of the correlation between the respective latent 

constructs) suggests that the latent construct explains a greater proportion of the variance in its 

indicator items as compared to the variance shared with another latent construct, indicating 

discriminant validity.(102) 
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Third, correlations of ≤ 0.40 between first-order factors (average of subscale scores) 

underlying the same second-order factor with first-order factors (average of subscale scores) 

underlying separate second-order factors was indicative of discriminant validity. It was 

hypothesized that a weak correlation of the subscales IPS, CS, IBA, DA and RPS with the 

subscales underlying affective coping and passive adherence coping. Similarly, a weak 

correlation between the CA, AS, FS, PH and IS sub-scales with subscales underlying active 

coping and passive adherence coping was hypothesized. Also, a weak correlation between the 

RS, TF and HCM sub-scales with subscales underlying the active coping and affective coping 

was hypothesized.  

Internal consistency reliability 

To assess the internal consistency reliability for the CSQ-SCD, Cronbach’s alpha (α) and 

McDonald’s omega were calculated for the active coping, affective coping, and the passive 

adherence coping factors. A Cronbach’s α ≥ 0.70 was suggestive of adequate internal 

consistency reliability, with values ≥ 0.80 considered preferable.(103) 

RESULTS 

Socio-demographic and clinical characteristics 

The final study sample consisted of 196 adults with SCD (Table 2.1). The majority 

of the study population included patients with Hemoglobin SS (sickle cell anemia) (68.88%), 

females (86.22%), and were African American (83.67%). Most of the patients lived with 

someone (71.94%), had more than high school education (75%), and were unemployed 

(49.49%). Patients also commonly suffered from more than 2 medical health conditions 

(58.16%), had an average of 3 sickle cell pain attacks (crises) in the past year and for most of 

them their pain attack (crisis) lasted for 1-3 days (32.65%). The mean sickle cell pain severity 
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score (51.95) and frequency scores (51.41) were similar to the average score of 50 (for both 

severity and frequency) in the reference population.(104) 

Table 2.1: Demographic and clinical characteristics of the study sample (N=196) 

Characteristics N (%) 

SCD Type  

  Hemoglobin SS (SCA) 

  Other* 

 

135 (68.88) 

61 (31.12) 

Age, Mean (SD) 36 (9.88) 

Gender 

  Male 

  Female 

 

27 (13.78) 

169 (86.22) 

Race/Ethnicity 

  African American/Black 

  Other++ 

  Missing 

 

164 (83.67) 

13 (6.63) 

19 (9.69) 

Living Status 

  Living alone 

  Living with someone 

  Missing 

 

35 (17.86) 

141 (71.94) 

20 (10.20) 

Education Level 

  High school or less 

  More than high school 

  Missing 

 

30 (15.31) 

147 (75.00) 

19 (9.69) 

Employment Status  

  Employed (full time/part-time) 

  Unemployed 

  Missing 

 

80 (40.82) 

97 (49.49) 

19 (9.69) 

Region 

  Northeast  

  Midwest 

  South 

  West 

  Missing 

 

46 (23.47) 

38 (19.39) 

69 (35.20) 

23 (11.73) 

20 (10.20) 

Insurance  

  Yes 

  No 

 

171 (87.24) 

25 (12.76) 

Insurance Type 

  Public 

  Private 

  Both 

  Missing 

 

107 (54.60) 

46 (23.47) 

19 (9.69) 

24 (12.24) 
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Access 

  Most of the times 

  Sometimes 

  Never 

  Missing 

 

30 (15.31) 

84 (42.86) 

58 (26.60) 

24 (12.24) 

Impact of COVID-19 on QOL 

  Worsened  

  Remained the same/Improved 

  Missing 

 

57 (29.08) 

120 (61.22) 

19 (9.69) 

Medical Health Conditions^ 

  At least 2 

  More than 2 

 

82 (41.84) 

114 (58.16) 

Duration of most recent pain attack (crisis) 

  1-23 hours 

  1-3 days 

  4-6 days 

  1-2 weeks 

  More than 2 weeks 

  Missing 

 

35 (17.86) 

64 (32.65) 

36 (18.37) 

31 (15.82) 

13 (6.63) 

17 (8.67) 

Number of sickle cell pain attacks (crises) in the past year, mean 

(SD) 

3.12 (1.22) 

 

Sickle cell severity score%, mean (SD) 51.95 (8.10) 

Sickle cell frequency score%, mean (SD) 51.41 (9.51) 
SCA= Sickle Cell Anemia; SD=Standard Deviation; QOL=Quality of Life; *Hemoglobin S, Hemoglobin Sβ0 (beta 

zero) thalassemia, Hemoglobin Sβ+ (beta) thalassemia, Hemoglobin SD; ++Other includes White/Caucasian, 

American Indian/Alaskan Native, Asian, Native Hawaiian/Other Pacific Islander, Hispanic, Middle Eastern, Mixed 
race; ^Measured using the ASCQ-ME Medical History Checklist; %Measured using the ASCQ-ME Pain Episode 

Measure. 

 

Subscale distribution  

Table 2.2 shows the mean scores, and skewness and kurtosis coefficients for the 13 

subscales of CSQ-SCD instrument. The skewness and kurtosis coefficients for all the CSQ-SCD 

subscales on were found to be within a range of -1.094 and 0.889. Based on these ranges, the 

data appear to be normally distributed. Missing data ranged from 0-5 respondents for any of the 

CSQ-SCD subscales. 

Factorial validity 

Figures 2.1 and 2.2 depict the two CSQ-SCD factor models reported by Gil et al. and 

Anie et al., respectively, which were tested to examine the factorial validity of the instrument  
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Table 2.2: Subscale-level characteristics for the CSQ-SCD among adults with SCD 

Subscales N Missing 
Mean 

(SD) 
Skewness Kurtosis 

    Statistic 
Std. 

error 
Statistic 

Std. 

error 

Diverting 

attention (DA) 
196 0 

3.362 

(1.370) 
-0.196 0.174 -0.587 0.346 

Reinterpreting 

pain sensations 

(RPS) 

193 3 
1.442 

(1.269) 
0.889 0.175 0.399 0.348 

Calming self-

statements (CSS) 
193 3 

3.973 

(1.013) 
-0.113 0.175 -0.350 0.348 

Ignoring pain 

sensations (IPS) 
191 5 

2.349 

(1.057) 
0.184 0.176 -0.193 0.350 

Increasing 

behavioral 

activity (IBA) 

195 1 
3.145 

(1.043) 
0.229 0.174 -0.175 0.346 

Praying and 

hoping (PH) 
194 2 

4.134 

(1.097) 
-0.693 0.175 0.842 0.347 

Catastrophizing 

(CA) 
194 2 

2.809 

(1.380) 
0.226 0.175 -0.634 0.347 

Fear self-

statements (FS) 
193 3 

3.396 

(1.146) 
0.110 0.175 -0.496 0.348 

Anger self-

statements (AS) 
196 0 

3.024 

(1.224) 
-0.118 0.174 -0.175 0.346 

Isolation (IS) 196 0 
3.491 

(1.262) 
-0.254 0.174 -0.290 0.346 

Taking fluids (TF) 196 0 
4.732 

(1.072) 
-1.094 0.174 1.396 0.346 

Resting (RS) 194 2 
4.437 

(0.980) 
-0.830 0.175 1.324 0.347 

Heat/cold/massage 

(HCM) 
196 0 

4.057 

(1.002) 
-0.581 0.174 0.128 0.346 

 

among adults with SCD. The model fit indices for the two models can be found in Table 2.3. The 

two-factor model tested by Gil et al. where all items loaded onto two separate latent coping 

factors had a poor fit (Chi-square [df] =257.823 [64]; CFI = 0.788; TLI = 0.741; RMSEA [90% 

CI] = 0.124 [0.109-0.140]; SRMR =0.105). The three-factor model based on the approach used 

by Anie et al. had a better but mediocre fit among the two models which were tested (Chi-square 
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[df] = 223.850 [62]; CFI = 0.823; TLI = 0.777; RMSEA [90% CI] = 0.115 [0.099-0.132]; SRMR 

= 0.090). Based on the modification indices, if the subscale praying and hoping is freely 

estimated to cross-load on the passive adherence coping latent factor in addition to the subscale 

loadings already specified in the Anie et al. model., the overall model chi-square is estimated to 

drop by 25.189 units. This improved the model fit of the final model significantly (Chi-square 

[df] = 196.797 [62]; CFI = 0.852; TLI = 0.814; RMSEA [90% CI] = 0.105 [0.089- 0.122]; 

SRMR = 0.071).  

Table 2.3: Summary of model fit indices for the CSQ-SCD higher-order confirmatory 

factor models 

Fit Statistics  Model 1  Model 2 

Chi-square (df) 257.823 (64) 223.850 (62) 

CFI 0.788 0.823 

TLI 0.741 0.777 

RMSEA (90% CI) 0.124 (0.109-0.140) 0.115 (0.099-0.132) 

SRMR 0.105 0.090 
Model 1 – CSQ-SCD CFA model based on Gil et al. (1989) (2-factor model) 

Model 2 - CSQ-SCD CFA model based on Anie et al. (2002) (3-factor model) 

Note: df, degrees of freedom; CFI, Comparative Fit Index; TLI, Tucker-Lewis Index; RMSEA, Root Mean 

Square Error of Approximation; SRMR, Standardized Root Mean Square Residual; CI, Confidence Interval. 

 

Convergent validity 

The standardized factor loadings for the final study model have been reported in Table 

2.4. All factor loadings were statistically significant at α = 0.05. All standardized factor loadings 

were greater than 0.5 except for the subscales praying and hoping, resting, and taking fluids. The 

AVE for active coping was found to be 0.713, for affective coping was found to be 0.657, and 

for passive adherence coping was 0.483. Table 2.5 depicts the first-order (13 subscales) 

correlation matrix. The correlation between the 13 subscales underlying the same latent factor 

were moderate to weak (Table 2.5). Subscales underlying the active coping latent factor, namely 

DA, IPS, CSS, IBA and RPS had moderate correlations with each other compared to the  
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Figure 2.1: Two-factor model of CSQ-SCD based on Gil et al. depicting standardized factor 

loadings 

Note: Negative thinking/Passive adherence (NT/PA), Coping attempts (CA), Diverting attention (DA), 

Reinterpreting pain sensations (RPS), Calming self-statements (CSS), Ignoring pain sensations (IPS), Increasing 

behavioral activity (IBA), Praying and hoping (PH), Catastrophizing (CA), Fear self-statements (FS), Anger self-

statements (AS), Isolation (IS), Resting (RS), Taking fluids (TF), Heat/cold/massage (HCM). 
 

Figure 2.2: Three-factor model of CSQ-SCD based on Anie et al. depicting standardized 

factor loadings 

 
Note: Passive adherence coping (Passive), Affective coping (Affect), Active coping (Active), Diverting attention 

(DA), Reinterpreting pain sensations (RPS), Calming self-statements (CSS), Ignoring pain sensations (IPS), 

Increasing behavioral activity (IBA), Praying and hoping (PH), Catastrophizing (CA), Fear self-statements (FS), 

Anger self-statements (AS), Isolation (IS), Resting (RS), Taking fluids (TF), Heat/cold/massage (HCM). 
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Table 2.4 Standardized factor loadings for the final three-factor model of coping for the 

CSQ-SCD among adults with SCD 

 

Subscales Estimate^ (SE) 

Latent Factor: Active Coping 

Diverting attention (DA) 

Reinterpreting pain sensations (RPS) 

Calming self-statements (CSS) 

Ignoring pain sensations (IPS) 

Increasing behavioral activity (IBA) 

 

0.654 (0.049) 

0.689 (0.689) 

0.712 (0.712) 

0.753 (0.753) 

0.755 (0.040) 

Latent Factor: Affective Coping 

Praying and hoping (PH) 

Catastrophizing (CA) 

Fear self-statements (FS) 

Anger self-statements (AS) 

Isolation (IS) 

 

0.327 (0.070) 

0.859 (0.029) 

0.801 (0.033)  

0.802 (0.034) 

0.496 (0.060) 

Latent Factor: Passive Adherence Coping 

Resting (RS) 

Taking fluids (TF) 

Heat/cold/massage (HCM) 

 

0.342 (0.089) 

0.388 (0.085) 

0.721 (0.085) 

Latent Factor Correlation 

Latent active coping factor with latent affective coping factor 

Latent active coping factor with latent passive adherence coping factor 

Latent affective coping factor with latent passive adherence coping factor 

 

0.478 (0.070) 

0.655 (0.084) 

0.410 (0.092) 
^All factor loadings were significant at α = 0.05 

 

subscales underlying the affective coping and passive adherence coping latent factors. While 

subscales AS, FS, IS and CA were strongly-moderately correlated with the affective coping 

latent factor and the subscales resting, taking fluids and heat/cold/massage had weak correlations 

with the passive adherence coping latent factor. However, the subscale praying and hoping was 

strongly correlated with the subscales DA, RPS, CSS, IPS underlying the active coping latent 

factor and the subscale HCM underlying the passive adherence coping factor compared to the 

subscales underlying the affective coping latent factor. Overall, the standardized factor loadings, 

AVE for each latent factor, and subscale correlations suggested mediocre convergent validity for 

the CSQ-SCD among adults with SCD. 
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Table 2.5 Subscale correlations for the CSQ-SCD among adults with SCD 

 DA RPS CSS IPS PH CA FS AS IBA IS TF RS HCM 

DA  1 .449** .463** .427** .440** .356** .383** .250** .451** .279** .216** .251** .382** 

RPS  .449** 1 .377** .604** .361** .403** .317** .325** .477** .260** .094 .074 .302** 

CSS  .463** .377** 1 .481** .316** .305** .427** .305** .583** .221** .228** .177* .350** 

IPS  .427** .604** .481** 1 .302** .191** .198** .232** .582** .049 .055 .081 .309** 

PH  .440** .361** .316** .302** 1 .287** .278** .190** .141 .052 .102 .230** .367** 

CA  .356** .403** .305** .191** .287** 1 .701** .689** .200** .395** -.009 -.010 .292** 

FS  .383** .317** .427** .198** .278** .701** 1 .635** .172* .330** .073 .080 .336** 

AS  .250** .325** .305** .232** .190** .689** .635** 1 .162* .504** .047 .017 .236** 

IBA  .451** .477** .583** .582** .141 .200** .172* .162* 1 .187** .139 .119 .340** 

IS  .279** .260** .221** .049 .052 .395** .330** .504** .187** 1 .126 .231** .047 

TF  .216** .094 .228** .055 .102 -.009 .073 .047 .139 .126 1 .353** .266** 

RS  .251** .074 .177* .081 .230** -.010 .080 .017 .119 .231** .353** 1 .196** 

HCM  .382** .302** .350** .309** .367** .292** .336** .236** .340** .047 .266** .196** 1 

Note: Diverting attention (DA), Reinterpreting pain sensations (RPS), Calming self-statements (CSS), Ignoring pain 

sensations (IPS), Increasing behavioral activity (IBA), Praying and hoping (PH), Catastrophizing (CA), Fear self-

statements (FS), Anger self-statements (AS), Isolation (IS), Resting (RS), Taking fluids (TF), Heat/cold/massage 

(HCM). 

** Correlation is significant at the 0.01 level (2-tailed). 

* Correlation is significant at the 0.05 level (2-tailed). 
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Discriminant Validity 

Three separate tests were employed to examine the discriminant validity of the CSQ-

SCD. First the fit of the 3-factor model obtained from the factorial validity analysis was 

compared to that of a similar model where the latent factor correlation (i.e., correlation between 

active coping, affective coping, and passive adherence coping) was fixed to 1. We tested for this 

correlation to be different from 1 which would indicate latent construct discriminant validity. 

The Wald Chi-Squared Test yielded a significant difference (Wald Chi-Squared Test [df] = 

56.015 [1]; p<0.0001) which was suggestive of adequate discriminant validity.(99) Second, the 

difference between the AVE for each latent factor and the square of the latent factor correlation 

was found to be positive for all three latent factors (Table 2.6). A positive difference was 

suggestive of adequate discriminant validity.(99) Last, subscales comprising the active coping, 

affective coping and passive adherence coping latent factors had weak to moderate correlation 

with subscales not underlying their own latent factor (Table 2.5). However, the subscale praying 

and hoping was strongly correlated with the subscales DA, RPS, CSS, IPS underlying the active 

coping latent factor and the subscale HCM underlying the passive adherence coping factor 

compared to the subscales underlying the affective coping latent factor. Overall, the CSQ-SCD 

was found to have acceptable discriminant validity among adults with SCD. 

Table 2.6: Discriminant validity assessed by evaluating the difference between the AVE for 

each latent factor and the square of the latent factor correlation 

Squared correlations AVE  Discriminant Validity 

Latent active coping factor 

with latent affective coping 

factor = 0.228   

Latent active coping factor = 

0.713 

Latent affective coping factor 

= 0.657 

Latent passive adherence 

coping factor = 0.483 

0.713-0.228=0.485 

0.657-0.228=0.429 

Latent active coping factor 

with latent passive adherence 

coping factor = 0.429 

0.713-0.429=0.284 

0.483-0.429=0.054 

Latent affective coping factor 

with latent passive adherence 

coping factor = 0.168 

0.657-0.168=0.489 

0.483-0.168=0.315 
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Internal Consistency Reliability 

The internal consistency reliability for the CSQ-SCD was found to be satisfactory with 

the Cronbach’s alpha value of 0.817 for active coping, 0.780 for affective coping and 0.531 for 

passive adherence coping (Table 2.7). 

Table 2.7: Reliability analysis for the CSQ-SCD components among adults with SCD 

 

Exploratory Factor Analysis 

We considered a follow-up EFA as an adequate fitting higher-order CFA model was only 

attainable by model re-specification based on the modification indices that are unsupported by 

theory. Since the results of the CFA, for both the 2-factor as well as the 3-factor model show 

poor to mediocre model fits, we decided that EFA is more suitable for further “exploration” of 

the somewhat poor-fitting CFA models. Moreover, results of the convergent and discriminant 

validity, and reliability also did not show acceptable results. 

Before EFA, the Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test of sphericity were 

performed to evaluate the appropriateness of factor analysis. The KMO measure of sampling 

adequacy was 0.80 and the significance of Bartlett’s test of sphericity was less than 0.001, 

meaning that EFA can be applied to the obtained dataset.(105)  

EFA was conducted with the sample data to extract the new factor structure and to 

examine the construct validity. Mean subscale scores were used as factor indicators and factors 

were extracted by the maximum likelihood method. The number of factors were decided in 

Component Cronbach’s alpha McDonald’s 

Omega  

Mean  No. of 

subscales 

Entire scale 0.828 0.836 3.413 13 

Active coping 0.817 0.818 2.843 5 

Affective coping 0.780  0.812 3.375 5 

Passive adherence 

coping 

0.531   0.552 4.404 3 
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consideration of the scree-plot, the cumulative variance explained, the interpretability of factor 

loadings, parallel analysis, and model fit indices. Four eigenvalues were greater than 1 and both 

the parallel analysis and scree plot suggested three factors (Figure 2.3). The percentage of 

cumulative variance explained by the extracted three factors and four factors was 58% and 67% 

respectively. Based on the model fit indices (Table 2.8) and interpretability of factor loadings 

(Table 2.9) we deemed a 3-factor EFA model to be more appropriate for the sample data 

compared to the four-factor model. 

The new factor structure extracted by EFA is similar to the factor structure reported by 

Anie et al.(83) except that in our analysis the subscale of praying and hoping loads onto the 

passive adherence coping latent factor. This was also indicated through the modification indices 

estimated while conducting CFA.  

Figure 2.3: Scree plot based on sample eigenvalues 
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Table 2.8: Summary of model fit indices for the CSQ-SCD exploratory factor analysis 

models 

Fit Statistics  Model 1  Model 2 

Chi-square (df) 122.893 (42) 72.404 (32) 

CFI 0.911 0.956 

TLI 0.836 0.892 

RMSEA (90% CI) 0.099 (0.079-0.120) 0.080 (0.056-0.105) 

SRMR 0.043 0.031 
Model 1 – CSQ-SCD EFA 3-factor model 

Model 2 - CSQ-SCD EFA 4-factor model 

Note: df, degrees of freedom; CFI, Comparative Fit Index; TLI, Tucker-Lewis Index; RMSEA, Root Mean 

Square Error of Approximation; SRMR, Standardized Root Mean Square Residual; CI, Confidence Interval. 

 

Table 2.9: Factor loadings for 3-factor exploratory factor analysis model  

Coping Strategy  Factor 1 Factor 2 Factor 3 

Active coping 

Diverting attention (DA) 

Reinterpreting pain sensations (RPS) 

Calming self-statements (CSS) 

Ignoring pain sensations (IPS) 

Increasing behavioral activity (IBA)  

 

0.426 

0.636 

0.492 

0.879 

0.703 

  

Affective coping 

Catastrophizing (CA) 

Fear self-statements (FS) 

Anger self-statements (AS) 

Isolation (IS) 

  

0.876 

0.676 

0.763 

0.342 

 

Passive Adherence coping 

Praying and hoping (PH) 

Resting (RS) 

Taking fluids (TF) 

Heat/cold/massage (HCM) 

   

0.288 

0.683 

0.672 

0.385 

 

DISCUSSION 

In this study, first, in order to investigate whether the factor structure can be replicated in 

the new sample from 196 SCD patients, CFA was conducted, and several model fits were 

discussed. After evaluating the model fit, we calculated convergent validity and discriminant 

validity, along with reliability. We then performed EFA with MLE.  
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Patient characteristics are similar to what is seen in present literature (Table 1). The mean 

sickle cell pain severity score (51.95) and frequency scores (51.41) were relatively similar to the 

average score of 50 (for both severity and frequency) for the ASCQ-Me field test 

respondents.(106) For the majority of the patients (~33%) the duration of pain attack lasted 1-3 

days and the mean number of pain attacks were ~3 in the past 1 year.  

To discuss the model fit of CFA, we should consider the criteria of the various model fit 

indices. It has been suggested that RMSEA values less than 0.05 are good, values between 0.05 

and 0.08 are acceptable, values between 0.08 and 0.1 are marginal, and values greater than 0.1 

are poor. (33) Therefore, the RMSEA value of 0.115 in this sample indicates a poor fit. The 

SRMR value (0.09) is closer to 0.08, which shows a mediocre fit. (21) The other fit indices, CFI 

(0.823) and TLI (0.777), should be over 0.9 for a good fit, but in this sample, the two indices are 

a little below the criteria. (34) Based on these indices, the factorial validity of the CSQ-SCD 

found that the three-factor model based on the approach adopted by Anie et al. to have a 

relatively better, though mediocre, fit in the sample population compared to the two-factor model 

based on the approach by Gil et al.(54) In a previous study by McCrae and Lumley(63) the factor 

analysis of the seven subscales of ‘Negative thinking/passive adherence’ reported that the 

negative thinking and passive adherence subscale loaded onto two separate factors indicating a 

three-factor structure of the CSQ-SCD.  

Saris et al.(107) demonstrated that the power of the modification index test to identify a 

particular parameter misspecification (e.g., factor loadings) can be used in conjunction with the 

expected parameter change for that parameter. Thus, in the current study based on the 

modification indices, minor modifications driven by data were made wherein the subscale 

praying and hoping was estimated to load on the passive adherence coping latent factor instead 
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of the affective coping factor, the rest of subscale loadings remained as already specified in the 

Anie et al.(83) model. This improved the model fit of the 3-factor model significantly. 

The CSQ-SCD was found to have mediocre convergent validity among adults with SCD. 

Considering the best fitting model (3-factor model), the size of each factor loading for majority 

of the subscales was greater than 0.5 indicating that the latent factor explained at least 50% of the 

variance in each observed subscale. The AVE for all three latent factors was close to 0.5 which 

was indicative of the fact that the latent factors explained a higher proportion of the variance in 

the observed subscales than the error variance which remained unexplained. The correlation 

between the 13 subscales underlying the same latent factor were moderate to weak. We did not 

find evidence of adequate discriminant validity of the CSQ-SCD among adults with SCD. 

Among the tests conducted to test for discriminant validity, only Wald’s Chi-Square test of 

discriminant validity was suggestive of adequate discriminant validity. The difference between 

the AVE for each latent factor and the square of the latent factor correlation was found to be 

positive for all of the subscales suggesting discriminant validity. Additionally, the subscale 

praying and hoping had strong to moderate correlations with the active coping latent factor. 

Future studies must examine and assess the reasons for this correlation between the praying and 

hoping subscale with the active coping latent factor. The internal consistency reliability of the 

active, affective, and passive adherence coping latent factors was found to be good.  

As the CSQ-SCD showed a poor-fitting CFA model, we followed this with an EFA. Our 

CFA results were backed by our EFA results, wherein we saw the subscale of praying and 

hoping load onto the passive adherence coping latent factor and this improved the model fit as 

seen through the modification indices obtained through CFA. Thus, researchers should 

meticulously consider all options when a hypothesized model does not fit and realize that EFA is 
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often more suitable for further “exploration” of poor fitting CFA models. Exploratory factor 

analysis is known as a data-driven technique while CFA as a theory-driven technique.(89) The 

latent variable structure of a dataset can be explored with EFA. On the other hand, CFA requires 

an a priori hypothesis or theoretical evidence as CFA is a hypothesis testing method which tests 

whether the obtained sample data is suitable for a model.(89) Thus, in this study, we used CFA 

to discuss the model fit of the sample data obtained from SCD patients from a patient panel to 

the previously extracted CSQ-SCD 3-factor structure. Also, we used EFA to extract the new 

factor structure. Different from this study, Anie et al.’s model was constructed with a dataset 

from SCD patients in London who visited the hospital to consult with a clinician regarding their 

health without any strict exclusion or inclusion criterion.(83) Thus, it was possible for patients, 

sub healthy, and healthy patients to participate in that study. Additionally, this study had a small 

sample size of 96 patients. These differences may have resulted in a small difference in factor 

structure. The results of the current study must be interpreted in the light of certain limitations. 

The cross-sectional nature of the study prevented us from assessing the predictive validity as 

well as test-retest reliability of the CSQ-SCD in the study population. Future studies should 

adopt a longitudinal design to explore these aspects of the psychometric profile of the CSQ-SCD. 

Adults with SCD who participated in this study are likely to have higher physical functioning 

because of their ability to participate in survey research. This may limit the generalizability of 

the study results.  

CONCLUSION 

This was the first US-based study to conduct a higher-order CFA of the CSQ-SCD using 

subscale scores among adults with SCD. Considering that SCD is a rare genetic disorder, 
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most previous published reports have employed smaller sample sizes or conducted of all races. 

This study provides evidence about the psychometric properties of the CSQ-SCD among adults 

with SCD in the US. The scale demonstrated poor factorial, and mediocre convergent and 

divergent validity. The scale was found to have adequate internal consistency reliability. Overall, 

the results provide basis for the future development of a coping instrument with acceptable 

psychometric properties in the SCD population. The CSQ-SCD instrument was developed by Gil 

et al. in 1989 when the only available treatments options were hydroxyurea, blood and bone 

marrow transplant or blood transfusions. Owing to medical advances over the past three decades, 

many patients now live well beyond early adulthood, although complete cure in adults is not 

possible. Several new FDA approved medications are now available along with research being 

conducted in genetic therapies with the aim of finding a cure for SCD. Given all these 

advancements in treatments and the improved life expectancy, it is possible that patients now 

relatively better manage their disease and have devised different coping strategies to adjust to 

their condition. Thus, it is best to develop a new coping instrument which is shorter in length 

compared to CSQ-SCD and with stronger psychometric properties such that the coping 

information obtained from studies using this instrument can be incorporated into health policy 

and clinical decision-making studies only in African American patients. To the best of our 

knowledge, this is the first US-based study to capture the psychosocial construct of coping of a 

large population of adults with SCD inclusive.

 
 
 
 
 
 
 
 
 



 
 

46 
 

CHAPTER III 

AN ASSESSMENT OF PSYCHOSOCIAL DETERMINANTS OF HEALTH-RELATED 

QUALITY OF LIFE AMONG ADULTS WITH SICKLE CELL DISEASE IN THE 

UNITED STATES 

 

INTRODUCTION 

According to the International Society for Quality of Life Research (ISOQOL), health-

related quality of life (HRQOL) is “the health aspect of quality of life that focuses on people’s 

level of ability, daily functioning, and ability to experience a fulfilling life.”(108) Functional 

status and health-related quality of life (HRQOL) may be diminished in patients with sickle cell 

disease (SCD) due to life-threatening events, such as stroke, or other organ system 

failures.(5,15,109) Treatment improvements have now altered SCD into a chronic disease 

suffered by children and adults. Commonly, patients surviving until adulthood experience 

substantial organ system damage that may include stroke, pulmonary failure and pulmonary 

hypertension, renal failure, congestive heart failure, leg ulcers, and avascular necrosis of the 

femoral or humeral heads.(5,15,109)  

Compared to the general population, a higher prevalence of depression has also been 

reported in patients with SCD.(6,69,110) Depression is found to be related with frequent 

hospitalization for vaso-occlusive pain crises, increased emergency room visits, and recurrent 

blood transfusions.(111) HRQOL outcomes are reported to be worse in patients with SCD than 

in unaffected individuals and closely resembles the HRQOL outcomes of patients on dialysis.(5) 

Because of the grave complications of the disease, and other co-morbid factors patients
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experience that influence HRQOL, it is important to understand HRQOL in patients with 

SCD.(112) 

Need for the Study 

The QOL of patients with SCD is influenced by various complex factors, including the 

course of the disease itself; coping strategies, stigma, discrimination, and lack of adequate 

treatment; family life issues; work (or lack of work) issues; social isolation; and disruptions in 

relationships and social activities.(49,113) Okpala et al.(114) found that early detection of 

chronic complications and the provision of holistic health care improves QOL in patients with 

SCD and lessens the number and length of hospitalizations. However, studies have reported that 

patients with SCD suffer from worse physical HRQOL as compared to the general 

population.(5–10) The mental health related QOL of patients with SCD was found to be similar 

to the general population.(5,7,8,10) A literature review study by Edwards et al.(113) 

demonstrated SCD to be associated with diminished QOL, compromised psychosocial 

functioning, and altered intra‐ and interpersonal relationships. McClish et al.(5) observed that 

QOL scores of SCD patients aged 16 years or older were significantly lesser than those of 

persons with asthma, cystic fibrosis, and hemodialysis on all the subscales except the mental 

health subscale.  

Even though McClish et al.(5) did not find QOL scores related to mental health to be 

significantly lower for patients with SCD, SCD is associated with a variety of psychological and 

psychosocial challenges. Anie et al. reports difficulties with psychological coping as one of the 

most common complications found in patients with SCD. (115) There is increasing evidence that 

psychosocial factors contribute substantially to complaints of chronic pain which is the most 

frequent and disabling concern of patients who have SCD. Social and demographic factors such 
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as race, gender, age, education, and socioeconomic status, along with psychological factors such 

as coping style,(49) coping capacity, self-efficacy and social support clarify the differences in 

disability associated with pain intensity, pain threshold, and pain tolerance.(66,113) Therefore, 

recognizing and implementing interventions to improve psychosocial factors may be beneficial 

in the management of the SCD pain.(66) 

Despite advancements in pain management and the National Heart, Lung and Blood 

Institute (NHLBI) recommendations of opioids for pain management in patients with SCD, 

physicians are often reluctant to give patients adequate dosages of narcotic analgesics because of 

concerns about addiction, tolerance, and side effects.(22,116) As a result, adults with SCD are 

often under-treated and this healthcare provider bias may lead to dissatisfaction with care and 

consequently a reluctance by patients to seek medical attention.(117,118) Dissatisfaction with 

health-care has a negative effect on health status and quality of life.(67)  

Therefore, many adults with SCD primarily manage their pain symptoms at home thus 

placing a strong emphasis on self-care across the lifespan. The occurrence of pain crises and 

subsequent hospitalizations may increase without appropriate self-care in the home setting.(71) 

Moreover, these medical interventions for SCD result in substantial burden, both financially and 

psychologically.(67) The NHLBI expert panel report recommends guiding providers in 

supervising persons who take opioids to manage their pain at home.(22) All this makes self-care 

management of SCD critical to improve and manage pain symptoms, decrease health care costs 

and utilization, as well as improve the health status and quality of life for persons living with 

SCD.  

Self‐care management is central to managing chronic conditions such as SCD.(119) Self-

care refers to “one’s perceived ability to participate in general therapeutic activities aimed at 
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improving health status and quality of life as well as actual performance of those activities”.(67) 

Studies report pain episodes to be most frequent for SCD patients between ages 19 and 39,(120) 

and health care utilization and re-hospitalization rates being greatest between ages 18 and 30.(38) 

The transition for patients with SCD from pediatric to adult care occurs in these age ranges.(121)  

Along with the burden of this transition, young adults lack understanding about the adult SCD 

care system, do not have financial independence and decision-making capability, and they may 

also be encountering a change in or loss of healthcare insurance.(122) Furthermore, this chronic 

condition also experiences a dearth of expert providers to serve this population, especially in 

low-income areas.(121) Additional constraints include a lack of education, low income status, 

and unemployment amongst patients with SCD, who may not be able to work due to poor health 

and frequent pain crises.(123) All of these issues make it difficult for patients with SCD to obtain 

regular, preventive care, further adding to the importance of self-care. 

Sickle cell disease management includes general strategies such as obtaining regular 

checkups, staying hydrated, eating a healthy diet, getting adequate rest, and preventing extreme 

temperatures.(124) These general strategies could be deemed as self-care actions which are a 

vital aspect of pain crisis prevention. In a study assessing self-management strategies used by 

adult patients with SCD, the reported themes included self-awareness, emotional support, career 

selection and success factors, nutrition, advocacy, knowledge, physical activity, and 

complementary and alternative medicine.(125) Another study assessing self-care strategies in 

middle-aged and older adults reported self-care strategies to be physiologic (warmth, hydration, 

rest, good food, and avoiding drinking, smoking, and using drugs), psychological (knowledge 

and understanding of the disease, coping, listening to and learning about the body, prayer, and  
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social support), and provider-related (knowledgeable health care providers and following 

providers’ orders).(72)  

Self-care has many advantages and is correlated with several variables, but the 

interrelationships between sociodemographic, psychosocial, and HRQOL factors need to be 

further assessed amongst patients with SCD. Furthermore, the mediating effect of self-care on 

the relationship between disease severity and crises frequency and quality of life needs 

evaluation. Knowledge of these factors and how they act together may not only assist healthcare 

providers and caregivers in improving care provided to individuals with SCD, but also 

potentially enable patients to better understand and self-manage their condition. Such evaluations 

can assist clinicians and healthcare policymakers in designing programs aimed at increasing the 

level of social support provided, fostering the use of adaptive coping strategies such as calming 

self-statements, increasing activity and diverting attention, and overall ensuring better health 

among these patients. Therefore, the purpose of this research is to describe socio-demographic, 

disease severity and crises frequency, and self-care management resources that are associated 

with HRQOL in persons with SCD. To understand HRQOL, the relationships among self-care 

management variables (coping strategies, self-efficacy, social support) and socio demographic 

variables were examined.  

Conceptual Framework 

Employing a theory-based evaluation is essential to arrive at a comprehensive 

understanding of the impact of SCD on patient well-being. In regard to SCD and HRQOL, 

coping strategies, self-efficacy, social support, and socio-demographic variables appear to be the 

most significant constructs.(66–68) To address the relationships among these variables, the 

theoretical model of self-care management for sickle cell disease (SCMSCD) was adapted. The 
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theory of SCMSCD is based on the theory of Self-Care Management for vulnerable populations, 

a middle range theory developed by Jenerette et al.(67), which attempts to understand the 

relationships among concepts such as vulnerability factors, self-care management resources, and 

health outcomes. The SCMSCD model shows that (a) vulnerability factors (socio-demographic 

and health-need factors) have a negative impact on both health outcomes (health status and 

quality of life) and self-care management resources (self-efficacy, coping strategies, social 

support), and (b) self-care management resources positively mediate the relationship between 

vulnerability factors and health outcomes.  

The relationships stated in the SCMSCD model have been supported in prior research 

with individuals with SCD and other chronic illnesses.(67,69,70) The study by Jenerette et 

al.(67) tested the SCMSCD model in a sample of 232 African American adults with SCD and 

reported that vulnerability factors had a negative effect on health outcomes and self-care 

management resources did not mediate the relationship between vulnerability and health care 

outcomes. However, to meet the assumptions of normality as well as criteria for retaining 

variables for the SEM analysis, this study excluded theorized self-care management resource 

variables such as coping behaviors and self-care activities. Another study by Matthie et al.(71) 

examined the adapted SCMSCD model in a sample of 103 SCD young adults (18-30 years). The 

study stated that there was no adequate evidence to support a direct relationship between SCD 

self-efficacy, social support, years of education, and the number of hospital visits for crises. The 

mediating effect of self-care management, among these variables was also non-significant. 

Studies in the literature(71,72) have not tested SCMSCD model with coping and self-efficacy as 

mediators and have analyzed this model in only African American population and young adults. 

The SCMSCD model needs to be tested in a more generalized population to enable a better 
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understanding of the relationships amongst these factors (psychosocial, vulnerability and health 

outcomes factors).  

For the purposes of the current study, we adapted the SCMSCD model by looking at the 

moderating effects of social support. The adapted SCMSCD was employed to identify 

antecedents and cognitive pathways that influence adaptation responses (i.e., restoring optimal 

HRQOL) to a chronic disease such as SCD.  

Model Constructs 

Vulnerability Factors  

Vulnerability factors determine access to health care and health service utilization, which 

in turn influence health outcomes, including health status and quality of life.(126) In the 

SCMSCD model, vulnerability factors include socio-demographics (age, income, education 

level, employment status) and health need factors (complications and SCD severity and 

frequency of crises). Examining multiple vulnerability factors is preferred to examining 

individual factors because multiple factors explain reality and enhance our understanding of 

characteristics that are related to health outcomes.(126)  

Socio-demographic variables are important predictors of HRQOL in individuals with 

SCD.(71) Studies report that HRQOL in adults with SCD is significantly impaired and may be 

worse than in other chronic diseases.(5,112) Variables affecting HRQOL in SCD include age, 

gender, family income, education, place of residence, employment status, SCD-related 

treatments and complications and SCD crises frequency and severity.(71) Age and socio-

economic status have a negative effect on HRQOL.(71) Studies demonstrate that African 

Americans with SCD are more likely to have lower levels of education, have lower income, and 

are more likely to be unemployed or disabled when compared to African Americans without 
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SCD.(123) Socio-demographic variables appear to significantly affect patient outcomes.(71) 

Researchers typically operationalize these variables using age, income, education, and 

employment or occupation. Further research is needed regarding assessment of and strategies for 

dealing with socio-demographic problems experienced by patients with SCD.(123) 

Self-Efficacy 

According to Bandura's social learning theory, self-efficacy refers to individuals beliefs 

that they are able to control certain events and behaviors in their lives as a way to achieve 

specific outcomes.(127) Self-efficacy is a pre-requisite for effective self-management and 

behavior changes; and is an underlying mechanism that can affect the outcomes of self-

management programs.(128) Consequently, encouraging self-efficacy is an important strategy 

for attaining self-management skills.(128)  

Self-efficacy can be a determining factor in people coping with chronic diseases such as 

SCD.(69) Perceived self-efficacy helps to foster coping and response to stress producing 

events.(129) Higher levels of self-efficacy are shown to be correlated with increased use of 

adaptive coping mechanisms, decreased anxiety, and stress, as well as increased adherence to 

medical regimens.(130) Studies show that fewer physical and psychosocial symptoms are found 

in sickle cell patients with higher self-efficacy,(130–132) and patients with low self-efficacy 

made greater use of health care services compared with their counterparts who had higher self-

efficacy.(130) Lenoci et al. also showed a negative relationship between self-efficacy and pain 

intensity in sickle cell patients.(133) Adolescents with sickle cell disease who are more engaged 

in self-care behaviors, such as drinking enough fluids, taking medications, and avoiding too 

much physical activities reported a higher self-efficacy and lower levels of physical and mental 

ailments.(132) For individuals with chronic diseases, self-efficacy is directly related to 
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performance,(134) confidence and beliefs of control over outcomes despite accompanying 

challenges.(135)  

In the context of the theoretical framework employed by the current study, self-efficacy 

was treated as a form of self-management resource. Certain studies in the literature have also 

found self-efficacy to play the role of a mediator in the vulnerability-HRQOL 

relationship.(67,71) 

Social Support 

According to Stewart et al., social support is defined as “interactions, with family 

members, friends, health professionals and peers, that communicate information, reliable 

alliance, aid and esteem”.(136) The quality and availability of social support may impact the 

health outcomes of individuals with chronic illness and may positively influence self-care 

behaviors.(137) The different kinds of social support include emotional, instrumental, 

informational, and appraisal support. Support can be obtained from family, friends, work, 

healthcare providers and the community.(138) 

In chronic disease states, social support from various sources is essential. Family support 

may decrease depression and increase medication compliance, while support from healthcare 

providers might increase satisfaction with the healthcare system and decrease perceived 

discrimination consequently leading to better disease management and HRQOL.(71) Children 

with family social support were found to have better disease management behaviors.(139) Adults 

with SCD face stigma, discrimination, loneliness and isolation, and disruptions in relationships, 

work, and social activities.(68) Negative emotional states can affect the ability of adults with 

SCD to function in social situations.(68) For example, Thompson et al.(64) stated that adults 

with poorer psychological adjustment had lower levels of family support and more conflict in 
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family functioning. In addition, social support was noted to be helpful in adhering to treatment 

plans.(71,140,141) 

Coping 

Lazarus and Folkman (1984) define coping as “cognitive and behavioral efforts to 

master, reduce, or tolerate the internal and/or external demands that are created by the stressful 

situation”.(85) There are two types of coping mechanisms: adaptive and maladaptive coping. 

Adaptive or task-oriented coping aims at managing of the external environment associated with 

the stressor by seeking information about what to do or holding back from making hasty 

decisions.(85) Maladaptive coping consists of Emotion-oriented coping (EOC) and Avoidance 

coping (AC).(85) EOC is concerned with the regulation of the internal affective emotions which 

are a consequence of the stressor.(85) EOC strategies do not change a damaging situation but 

they make a person feel better. AC is a strategy where an individual completely avoids or is in 

denial of the illness and this coping style has been linked to diminished QOL.(85) 

The coping strategies used by patients with SCD to deal with pain predict a significant 

percentage of the variance in adjustment to SCD more than that accounted for by disease severity 

and demographic variables.(54) Studies have found that pain coping strategies are significant 

predictors of psychological and physical function.(54,58,62) According to Gil et al.,(54) 

individuals high on maladaptive coping strategies (Negative Thinking and Passive Adherence) 

had more severe pain episodes, were less active during painful episodes, had higher levels of 

psychological distress, and had more frequent hospitalizations and ER visits. Individuals high on 

the adaptive coping strategies (Coping attempts) were more active during painful episodes.(54) 

However, the coping strategies factors were not related to pain frequency and duration.(54) Gil 
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suggests that once pain crises occur, the coping strategies used by the individual appear to be 

related to overall adjustment.(54)  

Another study by Anie et al. reports that maladaptive coping (affective coping) was 

associated with impaired QOL in terms of physical role limitations, social functioning, mental 

health and general health perceptions.(49) Poorer QOL may lead to the use of more emotion-

focused pain coping responses such as anger, fear and negative thoughts. Such doubtful thoughts 

and emotions lead to general/mental health problems, and pose limitations on physical and social 

activities, consequently leading to poor QOL.(49,54,63,82) Thus, knowledge about the way 

patients respond emotionally is important to the self-management of SCD. 

Research Hypotheses 

Several hypotheses were tested in this study. First, it was hypothesized that higher levels 

of disease severity and crises frequency among adults with SCD will be associated with lower 

HRQOL. Second, it was hypothesized that adults with SCD with higher levels of perceived self-

efficacy will have a higher HRQOL. Third, the use of active coping strategies and passive or 

adherence coping strategies will be associated with better HRQOL among adults with SCD. 

Fourth, the use of affective coping strategies will be associated with lower HRQOL among 

adults with SCD. Fifth, the impact of disease severity and crises frequency on HRQOL will be 

partially mediated by the perceived self-efficacy and the pain coping strategies adopted by adults 

with SCD. Sixth, at higher levels of perceived social support, the impact of affective coping 

strategies on HRQOL will be diminished. Seventh, at higher levels of perceived social support, 

the impact of adaptive coping strategies and passive adherence coping strategies on HRQOL will 

be enhanced among adults with SCD. Last, at higher levels of perceived social support, the 

impact of self-efficacy on HRQOL will be enhanced among adults with SCD. 
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METHODS 

Study Design 

A prospective, cross-sectional design was employed for the current study. An online 

survey designed using Qualtrics (Qualtrics Inc., Provo, UT) was self-administered to adults with 

SCD. The study received approval under the exempt status from the University of Mississippi 

Institutional Review Board (Protocol #21x-130). 

Study Sample 

Pain episodes are noted to be most frequent between ages 19 and 39(120,142) and the 

rates of health care utilization and re-hospitalization are highest between ages 18 and 30.(38) 

Therefore, the study population for the current study included adult patients (≥ 18 years) with 

SCD. The online survey for the current study was administered to adults with SCD enrolled with 

a patient panel maintained by Rare Patient Voice, a market research company.  

Study procedures 

An email explaining the nature and purpose of the study was sent out to all potential 

respondents. Participants were assured about the anonymity and confidentiality of their 

responses. It was emphasized that study participation is voluntary. The email contained a URL 

link to the study survey. Amazon gift cards worth $15 were provided to all respondents as a 

token of appreciation. 

Sample Size 

The sample size requirements for the current study were based on the analysis technique 

used to address the study objectives. The current study used structural equation modeling (SEM) 

to assess the direct and indirect relationships among the study variables and identify 
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predictors of HRQOL among adults with SCD. Kline et al.(143) recommends that a sample size 

of 200 or greater is acceptable for SEM. This study utilized a sample size of 197 SCD patients 

for this present analysis.  

Study Measures 

Vulnerability Factors 

• Socio-demographics and Clinical Information 

A demographic questionnaire was used in the study to gather information from 

participants regarding age, sex, race, level of education, employment status, living status and 

SCD genotype.(67) The questionnaire also included questions on access to opioid medications 

and impact of COVID-19 on patients quality of life. The ASCQ-Me SCD Medical history 

checklist (SCD-MHC), a sickle cell specific checklist, was utilized to determine the conditions 

associated with SCD. The ASCQ-Me SCD-MHC consists of a list of several treatments and 

conditions related with SCD, with responses of “yes” or “no” to suggest whether the respondent 

has that condition or takes that treatment. The score for the checklist is simply the sum of the 

number of questions with a “yes” response.  

• Disease severity and Frequency 

The disease severity and frequency were obtained using the ASCQ-Me pain episodes 

measure scale. The ASCQ-Me pain episode measure is a sickle cell specific question set and 

includes five questions regarding the frequency, timing, and severity of sickle cell pain events. 

The first two question in the set asks frequency of pain attacks while the other three questions 

ask about the severity of the pain attacks. A higher composite score on each of these ASCQ-Me 

scales represents more frequency/severity and more comorbidities associated with SCD. Two 

separate composite scores were produced by adding information from two questions on the 
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frequency of pain attacks which results in a raw composite score with a potential range of 0 to 

11; and adding information from the three questions on the severity of pain attacks which results 

in a raw composite score with a potential range of 0 to 22. Because of the differences in the 

number of responses for each question and number of questions in each composite, we 

standardized the composite scores into Z-scores and then performed a T-score transformation on 

the Z-scores. In the US setting, the ASCQ-Me has been shown to have excellent internal 

consistency for each item bank (≥.90) and the item banks differed significantly between SCD 

severity levels.(68)  

Self-Efficacy 

SCD self-efficacy was measured using the Sickle Cell Self-Efficacy Scale (SCSES).(144) 

This scale is a nine-item instrument. It uses a summated rating method to assess an individual’s 

perceived ability to take part in daily functional activities even though they have SCD. The level 

of measurement for the total scale is interval and responses range from 1 (“not at all sure”) to 5 

(“very sure”). Item responses were summed to obtain a total score; with higher scores indicating 

higher self-efficacy.(130) The total score was used in the final analysis. Jenerette et al.(67) 

reports convergent validity between self-efficacy and self-esteem to be 0.39, sense of mastery to 

be 0.45, and internal health locus of control to be 0.41 and was assessed by significant 

correlations and an internal consistency reliability of 0.87. Edwards et al., reported an internal 

consistency reliability of 0.89.(144) 

Social Support 

Social support, “The internal perception of interpersonal transactions, including 

expressions of positive affect, affirmation of another’s behaviors or views, or giving symbolic or 

material aid”, was measured with the Medical Outcomes Study Social Support Survey (MOS-
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SSS).(67,145) This 19-item Likert scale instrument evaluates perceived availability of social 

support on four subscales: emotional/informational, affectionate, tangible, and positive social 

interaction.(67,71) The scale measurement is interval with scores ranging from 1 (“none of the 

time”) to 5 (“all of the time”). The responses are computed by calculating the mean of all 19 

items, and higher scores reflect greater perceptions of available support.(71) The total score was 

used for the final analysis in this study. Sherbourne et al. reports the internal consistency 

reliabilities for the subscales and the total scale are above 0.9.(145) Jenerette et al. reports the 

reliabilities of the subscales from the parent study to be 0.92 for emotional/informational, 0.82 

for affectionate, 0.80 for tangible, and 0.87 for positive social interaction.(67) Sherbourne et al. 

reports that the overall construct validity as it relates to the correlation of the health measures 

with social support measures were all significant at p < 0.01).(145)  

Coping 

Coping was measured using the Coping Strategy Questionnaire-SCD (CSQ-SCD), 

originally developed by Rosenstiel and Keefe to measure cognitive and behavioral coping styles 

in chronic low back pain.(62) This scale was later revised by Gil et al. for patients with SCD 

together with the addition of items related to strategies particularly relevant to SCD.(54) This 

adapted CSQ-SCD includes 78 items each rated on Likert scale from 0= Never do that to 

6=Always do that. While there are 13 subscales of 6 items each, we followed the methods and 

results of Anie et al.(49) and also confirmed by our own factor analysis in another study (Paper 1 

in this dissertation). We used Anie et al.’s 3 factor structure: active coping (ignoring pain 

sensations, reinterpreting pain sensations, calming self-statements, diverting attention, and 

increasing behavioral activities), affective coping (anger, fear, catastrophizing, praying and
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hoping, and isolation), and passive adherence coping (taking fluids, resting, and 

heat/cold/massage).(49) Scale scores are means of the subscales.(5) 

Health-Related Quality of Life (HRQOL) 

The HRQOL in patients with SCD was measured using a SCD specific instrument, 

ASCQ-Me Short Form.(146) A 25-item instrument with 5 item banks: Pain impact (5 items); 

Emotional impact (5 items); Social Functioning impact (5 items); Stiffness impact (5 items); and 

Sleep impact (5 items). The five item banks are each scored from 5 (“never”) to 1 (“always”). 

Scores on each scale are standardized to have a mean of 50 and a standard deviation of 10. A 

higher score represents better HRQOL on all item banks. We utilized the online scoring platform 

HealthMeasures Scoring Service, powered by Assessment CenterSM to score ASCQ-Me.(147) In 

the US setting, the ASCQ-Me has been shown to have excellent internal consistency for each 

item bank (≥.90) and the item banks differed significantly between SCD severity levels.(68) 

Statistical Analysis 

Descriptive statistics were used to summarize the study variables. Means and percentages 

were reported for the continuous variables. Frequencies and proportions were reported for 

summarizing the categorical variables. Correlations were assessed between the study variables 

using Pearson’s correlation coefficient. The assumption of multivariate normality was tested by 

assessing the absolute skewness and kurtosis indices. To test the proposed theoretical 

relationships (Figure 3.1), Hayes’ PROCESS macro was utilized.(148) This model tested the 

mediating role of self-efficacy and coping in the relationships between disease severity / crises 

frequency and HRQOL. To test the moderating effect of social support, interaction terms were 

created between social support, and coping and self-efficacy. The moderated mediation approach 

suggested by Hayes was employed for conducting this analysis.(148) HRQOL was 
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operationalized using five item banks from the ASCQ-Me instrument: Pain impact (PI); 

Emotional impact (EI); Social Functioning impact (SFI); Stiffness impact (STI); and Sleep 

impact (SI). Scores measured on each of these item banks were treated as separate dependent 

variables. Disease severity, crises frequency, perceived social support, active coping, affective 

coping, passive adherence coping, and self-efficacy were treated as measured variables in the 

SEM analysis. All analyses were conducted using Hayes’ PROCESS macro in IBM SPSS 

Statistics 27.(148,149)



 

  
 

6
3
 

  Figure 3.1: Hypothesized model for the study 

 

 

 

 

 

 

                                                                             

 

 

 

* HRQOL was measured using the ASCQ-Me five item banks: the latent Pain impact (PI); Emotional impact (EI); 

Social Functioning impact (SFI); Stiffness impact (SI); and Sleep impact (SLI). Scores measured on each of these  

item banks were treated as separate dependent variables.

Covariates 

Social support  

Self-efficacy 

Passive coping 

Active coping 

Affective coping SCD crises severity 

SCD crises 

frequency 

HRQOL

* 
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RESULTS 

Socio-demographic and clinical characteristics 

The final study sample consisted of 196 adults with SCD (Table 3.1). The majority 

of the study population included patients with Hemoglobin SS (sickle cell anemia) (68.88%), 

who were females (86.22%), and self-identified as African American (83.67%). Most of the 

patients lived with someone (71.94%), had more than high school education (75%), and were 

unemployed (49.49%). Patients also commonly suffered from more than 2 health conditions 

(58.16%), had an average of 3 sickle cell pain attacks (crises) in the past year, which lasted for 1-

3 days (32.65%). The mean sickle cell pain severity score (51.95) and frequency scores (51.41) 

were similar to the average score of 50 (for both severity and frequency) in the reference 

population.(104) 

 Table 3.1: Demographic and clinical characteristics of the study sample 

Characteristics N (%) 

SCD Type  

  Hemoglobin SS (SCA) 

  Other* 

 

135 (68.88) 

61 (31.12) 

Age, Mean (SD) 36 (9.88) 

Gender 

  Male 

  Female 

 

27 (13.78) 

169 (86.22) 

Race/Ethnicity 

  African American/Black 

  Other++ 

  Missing 

 

164 (83.67) 

13 (6.63) 

19 (9.69) 

Living Status 

  Living alone 

  Living with someone 

  Missing 

 

35 (17.86) 

141 (71.94) 

20 (10.20) 

Education Level 

  High school or less 

  More than high school 

  Missing 

 

30 (15.31) 

147 (75.00) 

19 (9.69) 



 
 

65 
 

Employment Status  

  Employed (full time/part-time) 

  Unemployed 

  Missing 

 

80 (40.82) 

97 (49.49) 

19 (9.69) 

Region 

  Northeast  

  Midwest 

  South 

  West 

  Missing 

 

46 (23.47) 

38 (19.39) 

69 (35.20) 

23 (11.73) 

20 (10.20) 

Insurance  

  Yes 

  No 

 

171 (87.24) 

25 (12.76) 

Insurance Type 

  Public 

  Private 

  Both 

  Missing 

 

107 (54.60) 

46 (23.47) 

19 (9.69) 

24 (12.24) 

Access 

  Most of the times 

  Sometimes 

  Never 

  Missing 

 

30 (15.31) 

84 (42.86) 

58 (26.60) 

24 (12.24) 

Impact of COVID-19 on QOL 

  Worsened  

  Remained the same/Improved 

  Missing 

 

57 (29.08) 

120 (61.22) 

19 (9.69) 

Medical Health Conditions^ 

  At least 2 

  More than 2 

 

82 (41.84) 

114 (58.16) 

Duration of most recent pain attack (crisis) 

  1-23 hours 

  1-3 days 

  4-6 days 

  1-2 weeks 

  More than 2 weeks 

  Missing 

 

35 (17.86) 

64 (32.65) 

36 (18.37) 

31 (15.82) 

13 (6.63) 

17 (8.67) 

Number of sickle cell pain attacks (crises) in the past year, mean 

(SD) 

3.12 (1.22) 

 

Sickle cell severity score%, mean (SD) 51.95 (8.10) 

Sickle cell frequency score%, mean (SD) 51.41 (9.51) 
SCA= Sickle Cell Anemia; SD=Standard Deviation; QOL=Quality of Life; *Hemoglobin S, Hemoglobin Sβ0 (beta 

zero) thalassemia, Hemoglobin Sβ+ (beta) thalassemia, Hemoglobin SD; ++Other includes White/Caucasian, 

American Indian/Alaskan Native, Asian, Native Hawaiian/Other Pacific Islander, Hispanic, Middle Eastern, Mixed 

race; ^Measured using the ASCQ-ME Medical History Checklist; %Measured using the ASCQ-ME Pain Episode 

Measure. 
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The mean HRQOL scale scores for the study sample were: Emotional impact scale, 46.85 

(±8.56); Pain impact scale, 44.94 (±8.40); Sleep impact scale, 46.86 (±7.37); Social functioning 

impact scale, 47.35 (±9.44) and Stiffness impact scale, 46.18 (±7.91). Kurtosis and skewness 

coefficients were calculated to check for multivariate normality. Absolute values of the skew 

index and kurtosis index for all study variables were found to be less than 3.0 and less than 10.0 

respectively. Therefore, the data were considered to be normally distributed.(143) Descriptive 

statistics for all study measures have been reported in Table 3.2 below. 

Bivariate Analysis 

Bivariate correlations between study variables were computed using the Pearson’s 

correlation coefficient. Statistically significant correlations were seen between the majority of the 

variables in the SEM model and the five HRQOL scale scores among adults with SCD. 

Correlations between passive adherence coping and all HRQOL scale scores (except stiffness 

impact scale score); and social support and pain impact scores, sleep impact scores and stiffness 

impact scores were not found to be significant. All bivariate correlations have been reported in 

Table 3.3 below. 

Psychosocial predictors of HRQOL 

Based on the postulated relationships, a structural equation model was tested. This model 

tested the mediating role of self-efficacy and coping in the relationship between SCD severity 

and HRQOL as well as SCD frequency and HRQOL. Additionally, the moderating effect of 

social support on the relationship between self-efficacy and HRQOL as well as coping and 

HRQOL was tested (Figure 3.1). Five separate parallel mediation models were run for each 

HRQOL scale (pain impact, emotional impact, sleep impact, stiffness impact and social 

functioning impact). In all the five models all the interaction terms testing the moderating role of 
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social support were not statistically significant at α = 0.05. Overall, our hypothesis that social 

support moderates the relationship between coping and HRQOL and the relationship between 

self-efficacy and HRQOL was not supported.  

To maintain a parsimonious model, we dropped the insignificant interaction terms 

between social support and self-efficacy as well as between social support and the coping 

variables from the model and as a post-hoc analysis analyzed the mediating role of self-efficacy 

and coping between the relationship between SCD severity and frequency and HRQOL. 

Table 3.4 contains the parameter estimates for the individual paths and indirect effects on 

the relationship between SCD severity and HRQOL (measured as emotional impact, pain impact, 

sleep impact, stiffness impact and social functioning impact) as mediated by active coping, 

affective coping, passive adherence coping and self-efficacy. With zero in the confidence 

interval, the total indirect effect of these four mediators was not significant for all HRQOL 

outcomes except social functioning impact (estimate= -0.101; 95% CI: -0.20, -0.006). However, 

Preacher and Hayes (2008)(150) reasoned that specific indirect effects should still be studied 

even in the presence of a non-significant total indirect effect as suppression effects may hide the 

impact the individual mediators may have.(151) Thus, we also examined the specific indirect 

effect of each of the four mediators on the relationship between disease severity and the five 

HRQOL domains. The indirect effect of affective coping was significant for the relationships 

between SCD severity and emotional impact (estimate= -0.089; 95% CI: -0.186, -0.005) as well 

as SCD severity and sleep impact (estimate= -0.045; 95% CI: -0.098, -0.002) as demonstrated by 

confidence intervals that did not contain zero. Affective coping was a significant mediator such 

that SCD severity were positively related (estimate=0.017) to affective coping, which, in turn, 

was negatively related to emotional impact (estimate=-5.262). So, two patients that differ by one 
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Table 3.2: Descriptive statistics for the variables in the study model

 

 

 

N Min Max Mean Std. Dev Skewness Kurtosis 

     Statistic Std. 

Error 

Statistic Std. 

Error 

Emotional impact  177 26.8 65.5 46.85 8.56 0.36 0.18 -0.18 0.36 

Pain impact 179 24.8 63.8 44.94 8.40 0.49 0.18 0.65 0.36 

Sleep impact  179 32.0 63.8 46.86 7.37 -0.06 0.18 -0.32 0.36 

Social functioning  177 26.1 69.8 47.35 9.44 0.51 0.18 0.71 0.36 

Stiffness impact  177 25.0 65.4 46.18 7.91 0.18 0.18 0.55  0.36 

Severity  177 33.58 66.33 51.95 8.09 -0.33 0.18 -0.67 0.36 

Frequency  171 28.53 63.51 51.41 9.51 -0.81 0.19 -0.10 0.37 

Active coping 196 0.60 6.00 2.88 0.93  0.43 0.17 0.41 0.35 

Affective coping 196 0.75 5.47 3.36 0.90 -0.02 0.17 -0.27 0.35 

Passive adherence 

coping 

196 0.98 5.89 4.41 0.73 -0.83 0.17 2.06 0.35 

Self-Efficacy 177 9 45 28.87 6.78 -0.18 0.18 0.19 0.36 

Social Support 177 1.00 5.00 3.58 0.98 -0.38 0.18 -0.81 0.36 
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unit on their SCD severity are estimated to differ by -0.089 units on their SCD related emotional 

impact because of the tendency for those with relatively more severe SCD tend to adopt more of 

the affective coping strategies (estimate=0.017 is positive), which in turn translates into lower 

emotional impact (estimate= -5.262), holding all other mediator’s constant. Similarly, affective 

coping was positively related to SCD severity (estimate=0.017) and negatively related to sleep 

impact (estimate= -2.631). Thus, two patients that differ by one unit on their SCD severity are 

estimated to differ by -0.045 units on their SCD related sleep impact because of the tendency for 

those with relatively more severe SCD tend to adopt more of the affective coping strategies 

(estimate=0.017 is positive), which in turn translates into lower sleep impact (estimate= -2.631), 

holding all other mediator’s constant.  

         Table 3.5 contains the parameter estimates for the individual paths and indirect effects on 

the relationship between SCD frequency and HRQOL (measured as emotional impact, pain 

impact, sleep impact, stiffness impact and social functioning impact) as mediated by active 

coping, affective coping, passive adherence coping and self-efficacy. With zero in the confidence 

interval, the total indirect effect of these four mediators was significant for three HRQOL 

outcomes: pain impact (estimate= -0.083; 95% CI: -0.157, -0.015), social functioning impact 

(estimate= -0.103; 95% CI: -0.184, -0.024) and stiffness impact (estimate= -0.117; 95% CI: -

0.198, -0.035). We also examined the specific indirect effect of each of the four mediators on the 

relationship between SCD crises frequency and the five HRQOL domains. The indirect effect of 

self-efficacy was significant for the relationships between SCD crises frequency and emotional 

impact (estimate= -0.036; 95% CI: -0.076, -0.004), stiffness impact (estimate= -0.059; 95% CI: -

0.122, -0.012), social functioning impact (estimate= -0.072; 95% CI: -0.144, -0.017) and pain 

impact (estimate= -0.043; 95% CI: -0.092, -0.006) as demonstrated by confidence intervals that
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Table 3.3: Correlations among study variables 

 
Emotional 

impact 

score 

Pain 

impact 

score 

Sleep 

impact 

score 

Social 

functioning 

score 

Stiffness 

impact 

score 

Severity 

score 

Frequency 

score 

Active 

coping 

Affective 

coping 

Passive 

adherence 

coping 

Self-

Efficacy 

Social 

Support 

Emotional 
impact score 

1            

Pain impact 

score 

.657** 1           

Sleep impact 

score 

.548** .542** 1          

Social 
functioning 

score 

.594** .667** .445** 1         

Stiffness 

impact score 

.631** .636** .525**  .592** 1        

Severity 

score 

-.223** -

.311** 

-

.290** 

-.266** -.204** 1       

Frequency 

score 

-.200** -

.357** 

-

.189* 

-.312** -.164* .071 1      

Active 

coping 

-.332** -

.293** 

-

.283** 

-.195** -.392** .059 .214** 1     

Affective 

coping 

-.661** -

.395** 

-

.403** 

-.402** -.504** .186* .148 .455** 1    

Passive 

adherence 

coping 

-.118 -.092 -.053 -.102 -.154* .180* .081 .399** .254** 1   

Self-Efficacy .435** .365** .290** .470** .401** -.191* -.273** .082 -.377** .054 1  

Social 

Support 

.218** .140 .141 .165* .111 -.020 -.134 -.013 -.183* .209** .280** 1 

*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
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did not contain zero. So, for patients that differ by one unit on their SCD crises frequency are 

estimated to differ by -0.043 units on their SCD related pain impact because of the tendency for 

those with relatively more frequent SCD crises tend to be less self-efficacious (estimate= -0.162 

is negative), which in turn translates into greater pain impact (estimate= 0.267 is positive), 

holding all other mediator’s constant. Similarly, for patients that differ by one unit on their SCD 

crises frequency are estimated to differ by -0.036 units on their SCD related emotional impact 

because of the tendency for those with relatively more frequent SCD crises tend to have lower 

self-efficacy (estimate= -1.162 is negative), which in turn translates into greater emotional 

impact (estimate= 0.225 is negative), holding all other mediator’s constant. Similar inferences 

can be made for the mediational effect of self-efficacy on the relationship between SCD crises 

frequency and social functioning impact and stiffness impact.
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Table 3.4: Unstandardized path coefficients for the study model examining psychosocial 

predictors of health-related quality of life with sickle cell disease severity as the predictor 

Path Estimate SE Bootstrap 95% 

Confidence Interval 

   LLCI ULCI 

Outcome=Emotional Impacta 

Individual paths 

Severity Self-efficacy 

Severity Active Coping 

Severity Affective Coping 

Severity Passive Adherence Coping 

Self-efficacy  Emotional Impact 

Active Coping  Emotional Impact 

Affective Coping       Emotional Impact 

Passive Adherence Coping  Emotional 

Impact 

Severity Emotional Impact 

 

Indirect effects 

Total Indirect effect 

Severity Self-efficacy      Emotional 

Impact 

Severity Active Coping  Emotional 

Impact 

Severity Affective Coping      Emotional 

Impact 

Severity Passive Adherence Coping      

Emotional Impact 

 

 

-0.134 

0.006 

0.017 

0.017 

0.225 

-0.918 

-5.262 

1.080 

 

-0.118 

 

 

-0.107 

-0.030 

 

-0.006 

 

-0.089 

 

0.018 

 

0.062 

0.008 

0.008 

0.007 

0.063 

0.745 

0.762 

0.787 

 

0.087 

 

 

0.059 

0.012 

 

0.011 

 

0.046 

 

0.019 

 

-0.256 

-0.100 

0.002 

0.004 

-0.242    

-2.389 

-6.766   

-0.495  

 

0.053 

 

 

-0.223 

-0.075 

 

-0.032 

 

-0.186 

 

-0.021 

 

-0.013 

0.022 

0.032 

0.030 

0.007 

0.553 

-3.758 

2.655 

 

0.397 

 

 

0.006 

0.002 

 

0.012 

 

-0.005 

 

0.057 

Outcome=Pain Impacta 

Individual paths 

Severity Self-efficacy 

Severity Active Coping 

Severity Affective Coping 

Severity Passive Adherence Coping 

Self-efficacy   Pain Impact 

Active Coping  Pain Impact 

Affective Coping        Pain Impact 

Passive Adherence Coping  Pain Impact 

Severity  Pain Impact 

 

Indirect effects 

Total Indirect effect 

Severity Self-efficacy       Pain Impact 

Severity Active Coping  Pain Impact 

 

-0.134 

0.006 

0.017 

0.017 

0.267 

-2.275 

-1.439 

1.171 

-0.243 

 

 

-0.055 

-0.036 

-0.014 

 

0.062 

0.008 

0.008 

0.007 

0.099 

0.849 

0.868 

0.909 

0.072 

 

 

0.042 

0.024 

0.020 

 

-0.256 

-0.010 

0.002 

0.004 

0.071 

-0.385 

-3.951 

-0.624 

-0.385 

 

 

-0.139 

-0.090 

-0.057 

 

-0.013 

0.022 

0.032 

0.030 

0.463 

-0.101 

-0.599 

2.965 

-0.101 

 

 

0.023 

0.002 

0.027 
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Severity Affective Coping       Pain Impact 

Severity Passive Adherence Coping       

Pain Impact 

 

-0.024 

0.020 

0.022 

0.021 

-0.075 

-0.024 

 

0.010 

0.062 

Outcome=Sleep Impacta 

Individual paths 

Severity Self-efficacy 

Severity Active Coping 

Severity Affective Coping 

Severity Passive Adherence Coping 

Self-efficacy   Sleep Impact 

Active Coping  Sleep Impact 

Affective Coping        Sleep Impact 

Passive Adherence Coping  Sleep Impact 

Severity  Sleep Impact 

 

Indirect effects 

Total Indirect effect 

Severity Self-efficacy       Sleep Impact 

Severity Active Coping  Sleep Impact 

Severity Affective Coping       Sleep 

Impact 

Severity Passive Adherence Coping       

Sleep Impact 

 

 

-0.134 

0.006 

0.017 

0.017 

0.151 

-1.364 

-2.631 

1.146 

-0.194 

 

 

-0.054 

-0.020 

-0.008 

-0.045 

 

0.019 

 

0.062 

0.008 

0.008 

0.007 

0.089 

0.760 

0.777 

0.814 

0.064 

 

 

0.040 

0.018 

0.013 

0.025 

 

0.016 

 

-0.256 

-0.010 

0.002 

0.004 

-0.025 

-2.865 

-4.166 

-0.462 

-0.321 

 

 

-0.135 

-0.064 

-0.037 

-0.098 

 

-0.013 

 

-0.013 

0.022 

0.032 

0.030 

0.326 

0.138 

-1.095 

2.754 

-0.067 

 

 

0.021 

0.004 

0.018 

-0.001 

 

0.051 

Outcome=Stiffness Impacta 

Individual paths 

Severity Self-efficacy 

Severity Active Coping 

Severity Affective Coping 

Severity Passive Adherence Coping 

Self-efficacy   Stiffness Impact 

Active Coping  Stiffness Impact 

Affective Coping        Stiffness Impact 

Passive Adherence Coping  Stiffness 

Impact 

Severity  Stiffness Impact 

 

Indirect effects 

Total Indirect effect 

Severity Self-efficacy       Stiffness Impact 

Severity Active Coping  Stiffness 

Impact 

Severity Affective Coping       Stiffness 

Impact 

 

-0.134 

0.006 

0.017 

0.017 

0.448 

-1.267 

-1.870 

0.400 

 

-0.177 

 

 

-0.094 

-0.060 

-0.008 

 

-0.032 

 

 

 

0.062 

0.008 

0.008 

0.007 

0.109 

0.931 

0.952 

0.997 

 

0.079 

 

 

0.051 

0.038 

0.015 

 

0.027 

 

 

 

-0.256 

-0.100 

0.002 

0.004 

0.233 

-3.107 

-3.751 

-1.610 

 

-0.333 

 

 

-0.201 

-0.144 

-0.040 

 

-0.097 

 

 

 

-0.013 

0.022 

0.032 

0.030 

0.663 

0.573 

0.012 

2.330 

 

-0.021 

 

 

0.001 

0.006 

0.020 

 

0.007 
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SE=Standard error; LLCI=Lower-level confidence interval; ULCI=Upper-level confidence interval; aThe model 

controls for age, insurance status and frequency of sickle cell crises as covariates. 

 

 

 

 

Severity Passive Adherence Coping       

Stiffness Impact 

 

0.006 0.019 -0.037 0.042 

Outcome=Social Functioning Impacta 

Individual paths 

Severity Self-efficacy 

Severity Active Coping 

Severity Affective Coping 

Severity Passive Adherence Coping 

Self-efficacy   Social Functioning Impact 

Active Coping  Social Functioning Impact 

Affective Coping        Social Functioning 

Impact 

Passive Adherence Coping  Social 

Functioning Impact 

Severity  Social Functioning Impact 

 

Indirect effects 

Total Indirect effect 

Severity Self-efficacy       Social 

Functioning Impact 

Severity Active Coping  Social 

Functioning Impact 

Severity Affective Coping       Social 

Functioning Impact 

Severity Passive Adherence Coping       

Social Functioning Impact 

 

 

-0.134 

0.006 

0.017 

0.017 

0.364 

-2.781 

-2.291 

 

0.264 

 

-0.083 

 

 

-0.101 

-0.049 

 

-0.017 

 

-0.040 

 

0.004 

 

0.062 

0.008 

0.008 

0.007 

0.100 

0.769 

0.787 

 

0.824 

 

0.065 

 

 

0.049 

0.031 

 

0.023 

 

0.024 

 

0.018 

 

-0.256 

-0.010 

0.002 

0.004 

0.186 

-4.300 

-3.844 

 

-1.363 

 

-0.212 

 

 

-0.200 

-0.117 

 

-0.066 

 

-0.092 

 

-0.040 

 

-0.013 

0.022 

0.032 

0.030 

0.541 

-1.262 

-0.737 

 

1.891 

 

0.046 

 

 

-0.006 

0.005 

 

0.028 

 

0.001 

 

0.036 
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Table 3.5:  Unstandardized path coefficients for the study model examining psychosocial 

predictors of health-related quality of life with sickle cell disease crises frequency as the 

predictor 

Path Estimate SE Bootstrap 95% 

Confidence Interval 

   LLCI ULCI 

Outcome=Emotional Impacta 

Individual paths 

Frequency    Self-efficacy 

Frequency    Active Coping 

Frequency    Affective Coping 

Frequency    Passive Adherence Coping 

Self-efficacy  Emotional Impact 

Active Coping  Emotional Impact 

Affective Coping       Emotional Impact 

Passive Adherence Coping  Emotional 

Impact 

Frequency    Emotional Impact 

 

Indirect effects 

Total Indirect effect 

Frequency    Self-efficacy      Emotional 

Impact 

Frequency    Active Coping     Emotional 

Impact 

Frequency    Affective Coping        

Emotional Impact 

Frequency    Passive Adherence Coping      

Emotional Impact 

 

 

-0.162 

0.016 

0.007 

0.005 

0.225 

-0.918 

-5.262 

1.080 

 

-0.052 

 

 

-0.082 

-0.036 

 

-0.014 

 

-0.036 

 

0.006 

 

0.054 

0.007 

0.007 

0.006 

0.087 

0.745 

0.762 

0.787 

 

0.056 

 

 

0.045 

0.019 

 

0.017 

 

0.036 

 

0.014 

 

-0.268 

0.002 

-0.007 

-0.006 

0.053   

-2.389 

-6.766   

-0.495  

 

-0.162 

 

 

-0.164 

-0.076 

 

-0.057 

 

-0.106 

 

-0.009 

 

-0.055 

0.030 

0.020 

0.016 

0.39 

0.553 

-3.758 

2.655 

 

0.059 

 

 

0.015 

-0.004 

 

0.008 

 

0.037 

 

0.045 

 Outcome=Pain Impacta 

Individual paths 

Frequency    Self-efficacy 

Frequency    Active Coping 

Frequency    Affective Coping 

Frequency    Passive Adherence Coping 

Self-efficacy  Pain Impact 

Active Coping  Pain Impact 

Affective Coping       Pain Impact 

Passive Adherence Coping  Pain Impact 

Frequency    Pain Impact 

 

Indirect effects 

Total Indirect effect 

Frequency    Self-efficacy       Pain Impact 

 

-0.162 

0.016 

0.007 

0.005 

0.267 

-2.275 

-1.439 

1.171 

-0.212 

 

 

-0.083 

-0.043 

 

0.054 

0.007 

0.007 

0.006 

0.099 

0.849 

0.868 

0.909 

0.064 

 

 

0.036 

0.022 

 

-0.268 

0.002 

-0.007 

-0.006 

0.071 

-3.951 

-3.153 

-0.624 

-0.338 

 

 

-0.157 

-0.092 

 

-0.055 

0.030 

0.020 

0.016 

0.463 

-0.599 

0.275 

2.965 

-0.086 

 

 

-0.015 

-0.006 
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Frequency    Active Coping     Pain Impact 

Frequency    Affective Coping       Pain 

Impact 

Frequency     Passive Adherence Coping       

Pain Impact 

 

-0.036 

-0.010 

 

0.006 

0.027 

0.013 

 

0.015 

-0.101 

-0.040 

 

-0.0.9 

 

0.002 

0.014 

 

0.049 

Outcome=Sleep Impacta 

Individual paths 

Frequency    Self-efficacy 

Frequency    Active Coping 

Frequency    Affective Coping 

Frequency    Passive Adherence Coping 

Self-efficacy  Sleep Impact 

Active Coping  Sleep Impact 

Affective Coping       Sleep Impact 

Passive Adherence Coping  Sleep Impact 

Frequency    Sleep Impact 

 

Indirect effects 

Total Indirect effect 

Frequency     Self-efficacy       Sleep Impact 

Frequency    Active Coping     Sleep Impact 

Frequency    Affective Coping       Sleep 

Impact 

Frequency     Passive Adherence Coping       

Sleep Impact 

 

 

-0.162 

0.016 

0.007 

0.005 

0.151 

-1.364 

-2.631 

1.146 

-0.067 

 

 

-0.058 

-0.024 

-0.021 

-0.018 

 

0.006 

 

0.054 

0.007 

0.007 

0.006 

0.089 

0.760 

0.777 

0.814 

0.057 

 

 

0.033 

0.017 

0.019 

0.020 

 

0.012 

 

-0.268 

0.002 

-0.007 

-0.006 

-0.025 

-2.865 

-4.166 

-0.462 

-0.179 

 

 

-0.122 

-0.065 

-0.067 

-0.060 

 

-0.008 

 

-0.055 

0.030 

0.020 

0.016 

0.326 

0.138 

-1.095 

2.754 

0.046 

 

 

0.007 

0.001 

0.004 

0.019 

 

0.038 

Outcome=Stiffness Impacta 

Individual paths 

Frequency    Self-efficacy 

Frequency    Active Coping 

Frequency    Affective Coping 

Frequency    Passive Adherence Coping 

Self-efficacy   Stiffness Impact 

Active Coping  Stiffness Impact 

Affective Coping       Stiffness Impact 

Passive Adherence Coping  Stiffness 

Impact 

Frequency     Stiffness Impact 

 

Indirect effects 

Total Indirect effect 

Frequency    Self-efficacy       Stiffness 

Impact 

Frequency    Active Coping     Stiffness 

Impact 

 

-0.162 

0.016 

0.007 

0.005 

0.448 

-1.267 

-1.870 

0.400 

 

-0.183 

 

 

-0.103 

-0.072 

 

-0.020 

 

 

0.054 

0.007 

0.007 

0.006 

0.109 

0.931 

0.952 

0.997 

 

0.070 

 

 

0.050 

0.033 

 

0.023 

 

 

-0.268 

0.002 

-0.007 

-0.006 

0.233 

-3.107 

-3.751 

-1.610 

 

-0.321 

 

 

-0.184 

-0.144 

 

-0.075 

 

 

-0.055 

0.030 

0.020 

0.016 

0.663 

0.573 

0.012 

2.330 

 

-0.045 

 

 

-0.024 

-0.017 

 

0.013 
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SE=Standard error; LLCI=Lower-level confidence interval; ULCI=Upper-level confidence interval; aThe model 

controls for age, insurance status and severity of sickle cell disease as covariate. 

 

DISCUSSION 

Although previous studies have examined the relationships stated in the SCMSCD model 

among individuals with SCD and other chronic illnesses (67,69,119), these studies have mainly 

focused on self-care management resources such as assertiveness, self-care ability, social support 

and self-efficacy; vulnerability factors such as lack of sickle cell crisis sign recognition and 

response, number of complications, number of acute pain episodes per year, and health outcomes 

such as HRQOL, pain management experience, depressive symptoms, self-esteem, and perceived 

Frequency    Affective Coping      Stiffness 

Impact 

Frequency     Passive Adherence Coping       

Stiffness Impact 

 

-0.013 

 

0.002 

0.017 

 

0.010 

-0.052 

 

-0.015 

0.016 

 

0.027 

Outcome=Social Functioning Impacta 

Individual paths 

Frequency     Self-efficacy 

Frequency     Active Coping 

Frequency     Affective Coping 

Frequency    Passive Adherence Coping 

Self-efficacy  Social Functioning Impact 

Active Coping  Social Functioning Impact 

Affective Coping       Social Functioning 

Impact 

Passive Adherence Coping  Social 

Functioning Impact 

Frequency    Social Functioning Impact 

 

Indirect effects 

Total Indirect effect 

Frequency    Self-efficacy       Social 

Functioning Impact 

Frequency    Active Coping      Social 

Functioning Impact 

Frequency    Affective Coping       Social 

Functioning Impact 

Frequency    Passive Adherence Coping       

Social Functioning Impact 

 

 

-0.162 

0.016 

0.007 

0.005 

0.364 

-2.781 

-2.291 

 

0.264 

 

0.013 

 

 

-0.117 

-0.059 

 

 

-0.044 

 

-0.016 

 

0.001 

 

0.054 

0.007 

0.007 

0.006 

0.090 

0.769 

0.787 

 

0.824 

 

0.058 

 

 

0.042 

0.028 

 

 

0.026 

 

0.018 

 

0.010 

 

-0.268 

0.002 

-0.007 

-0.006 

0.186 

-4.300 

-3.844 

 

-1.363 

 

-0.102 

 

 

-0.198 

-0.122 

 

 

-0.102 

 

-0.057 

 

-0.011 

 

-0.055 

0.030 

0.020 

0.016 

0.541 

-1.262 

-0.737 

 

1.891 

 

0.127 

 

 

-0.035 

-0.012 

 

 

0.001 

 

0.014 

 

0.031 
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health-related stigma. However, many existing studies have overlooked the role of other 

psychosocial variables such as coping strategies. Coping been identified as one of main factor of 

HRQOL among patients with SCD and with other diseases.(64,82,152,153) Also, majority of the 

studies have not used instruments specific to SCD to measure coping strategies, self-efficacy and 

HRQOL and have conducted studies only in African American or in young adults thus limiting 

the generalizability of their findings. The current study sought to identify psychosocial predictors 

of HRQOL by assessing the theory of self-care management for sickle cell disease. The 

relationships between constructs such as SCD severity, SCD crises frequency, social support, 

coping strategies adopted, patient self-efficacy, and HRQOL (domains include impact on pain, 

emotional, social functioning, sleep, and stiffness) were examined in the current study using 

SEM. 

Results from the SEM analysis suggested a direct as well as an indirect effect of SCD 

severity and SCD crises frequency on HRQOL among adults with SCD. As hypothesized, SCD 

severity had a significantly negative direct effect on the HRQOL domains such as pain impact, 

sleep impact and stiffness impact. Similarly, SCD crises frequency also had a significantly 

negative direct effect on the HRQOL domains such as pain and stiffness. These findings are 

consistent with the existing literature. A study by Jenerette and Murdaugh also found 

vulnerability factors such as SCD severity and crises frequency had a significant negative impact 

on health outcomes.(67) Another study by Rizio et al. reported that patients with SCD who had 

more frequent or severe VOCs experienced deficits in multiple domains of HRQOL.(154) With 

respect to the individual domains of HRQOL, the current study suggested that the negative 

impact of severity on pain was greatest followed by sleep and social functioning. Patients with 

SCD suffer from repeated VOCs and occurrence of these VOCs has been linked to deficits in 
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domains of HRQOL such as general health, vitality, and bodily pain.(7) Patients with SCD also 

report facing sleep disruptions, as well as poor physical and mental well-being.(73) The burden 

of SCD may also lead to an inability to maintain consistent work or schooling, engage in social 

or recreational activities, and participate in family life leading to isolation and poor social 

functioning.(15,154) Considering these limitations placed by SCD on the pain, sleep, and social 

aspects of the lives of patients, it is reasonable to expect a negative relationship between severity, 

frequency and HRQOL domains. 

The impact of coping on HRQOL among adults with SCD has not been assessed 

extensively in the existing literature. The findings from the current study suggest that affective 

coping had a significant negative impact on the pain, sleep, and stiffness domains of HRQOL in 

SCD adults. A study by Gil et al.(54) reports that individuals with greater use of affective coping 

had more severe pain episodes, were less active during painful episodes, had higher levels of 

psychological distress and had more frequent hospitalizations and ER visits. This factor of 

affective coping appears to detect a pattern of coping with SCD pain that is associated with a 

varied range of maladaptive responses.(54) As with other pain populations(58,59,62), in SCD 

irrational perceptions such as catastrophizing, anger and fear self-statements, isolation are 

associated with greater pain suffering in terms of both psychosocial and functional impairment. 

Therefore, affective coping strategies are linked to poor pain outcomes.(54) Also, those who 

report more negative thinking in response to sickle cell pain have also reported to suffer more 

distress and worse psychological adjustment.(49) Like SCD, in hemophilia patients too, use of 

affective or maladaptive coping was associated with poor socio-psychological health, lessened 

participation in daily activities, and reduced social interaction.(156) Santavirta et al. found that 

among patients with bleeding disorders, the use of affective coping strategies like distraction and 
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catastrophizing was more than use of active coping strategies such as reinterpreting pain.(157) 

Also, the use of affective coping strategies was significantly related with poor psychosocial well-

being.(157)  

In the current study, affective coping also mediated the relationship between SCD 

severity and the pain and sleep domains of HRQOL. This suggests that an increase in SCD-

related severity may lead to a greater adoption of affective coping strategies which in turn would 

be associated with lower HRQOL in terms of pain and sleep functioning. Similarly, Barakat et al. 

found that affective coping as a coping strategy mediated the relationship between pain intensity 

and depression, as well as the relationship between sickle cell diseases pain interference with 

activities and anxiety among adolescents with SCD.(158) Another study reported a similar 

finding where coping was found to mediate the relationship between disease severity and 

psychosocial well-being among adults with hemophilia.(157) Overall, the impact of SCD 

severity on HRQOL domains may be alleviated with the restricted use of affective coping 

strategies. Clinicians as well as caregivers of adults with SCD must encourage patients to build 

better coping mechanisms which could help in the long-term management of their symptoms, 

possibly reduce SCD disease severity, SCD crises frequency, and improve their HRQOL. 

Literature suggests that the impact of coping strategies employed may be more effective if 

supported comprehensively by health care providers.(159) Research shows that just a 

conversation conveying high-level information about the problem with the healthcare provider 

was considered most beneficial by the patients in feeling comfortable and had a reassuring effect 

on the patients.(159) Also, personal contact to the physician proved to be the most wanted source 

for information.(159) Given, the developments in telemedicine, healthcare providers can now 
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engage more closely with patients which may help in reducing disease related stress and help in 

better coping. 

A positive effect of self-efficacy on emotional, pain, stiffness, and social functioning 

domains of HRQOL was observed in this study. Self-efficacy has been found to predict better 

functional status among patients with sickle cell disease(132) and arthritis.(160,161) Studies that 

assessed chronic conditions stated that higher levels of self-efficacy were related to reduced pain 

severity and fewer self-reported symptoms(132) as well as increased use of active/adaptive 

coping strategies improved adherence to treatments.(130) Lower levels of self-efficacy were 

associated with more disease symptoms, elevated pain severity, and frequent healthcare visits. In 

SCD, self-efficacy was negatively correlated with the number of pain crises per year.(162) 

Moreover, self-efficacy beliefs were inversely related to symptomatology and healthcare 

utilization, and these beliefs may well predict future changes in SCD symptomatology.(130,132) 

Similarly, even in chronic conditions like fibromyalgia, arthritis, chronic low back pain, higher 

levels of self-efficacy were associated with reduced physical symptomatology (e.g., pain 

severity) and improved psychosocial functioning (e.g., lower levels of depression, stress, and 

anxiety).(130) Additionally, as hypothesized, we also found that self-efficacy mediated the effect 

of SCD crises frequency on pain, emotion, stiffness and social functioning domains of HRQOL. 

In the context of the stress, appraisal and coping framework, self-efficacy served as an important 

factor in the self-appraisal process which can favorably impact self-reported outcomes of the 

adaptational process (HRQOL in the present study) more so than other objectively measured 

outcomes.(153) Several interventions have shown to generate encouraging effects on self-

efficacy in other populations.(130) Randomized controlled trials have recommended that short 

cognitive and behaviorally tailored psychotherapy may improve patient’s self-efficacy and 
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consequently health outcomes in patients with chronic conditions.(130) One study assessing the 

effects of coping skills training provided via educational videotapes to a sample of patients 

recovering from coronary artery bypass surgery, improvements in self-efficacy in the 

intervention group were shown to mediate the effects of the videotapes on length of hospital 

stay.(163) To our knowledge, the effects of such interventions have not been documented in the 

population of adults with SCD and future longitudinal studies should aim to implement and study 

such interventions. Given the availability of interventions that have demonstrated methods to 

enhance self-efficacy, it may be clinically beneficial to identify at-risk individuals low in self-

efficacy to reduce SCD related burden. Effective and low-cost interventions such as 

psychoeducational groups, individual counseling, or group therapies may facilitate increased 

self-efficacy beliefs and improved health outcomes, thus increasing patient and provider 

satisfaction.(130) Family members, caregivers and clinicians should therefore target improving 

positive strengths such as self-efficacy among adults with SCD. Interventions designed to 

improve self-efficacy could result in long-term functional and psychosocial benefits in this 

patient population and diminish the negative impact of disease severity, pain, and SCD related 

disability on patient HRQOL.  

A few limitations must be considered while understanding the results of this study. First, 

the cross-sectional nature of the study prevents us from making any causal inferences even with 

the findings of the study being supported by the proposed theoretical model. Future research 

studies should test the proposed causality of the model using longitudinal studies. The study 

employed a national convenience sample of SCD patients and recruited patients through an 

online patient panel. This may limit the generalizability of the study results. Future studies 

should try to employ probability sampling-based strategies to recruit rare disease patients. To the 
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best of our knowledge, this is the first US based study to employ such a large sample size of 

SCD patients to examine mediational role of psychosocial variables. Future studies must also try 

to assess the role of psychological variables such as depression and anxiety in the relationship  

between SCD severity, crises frequency and HRQOL among SCD patients. These variables have 

been shown to be key predictors of patient well-being in previous studies.(164)  

CONCLUSION 

The current study builds on existing literature among adults with SCD and employs the 

SCMSCD framework to identify psychosocial predictors of HRQOL among adults with SCD. 

Study results revealed the key role played by variables such as affective coping, self-efficacy, 

and social support in influencing the HRQOL of adults with SCD. It was found that affective 

coping had a negative influence on social functioning, pain, and sleep domains of HRQOL. 

Affective coping also mediated the relationship between SCD severity and emotional and sleep 

domains of HRQOL. Stakeholders must encourage the restricted use of affective coping 

strategies to minimize its detrimental impact on HRQOL. Self-efficacy had a significant direct 

positive relationship with pain, social functioning, stiffness, and emotional domains of HRQOL. 

Self-efficacy also mediated the impact of SCD crises frequency and stiffness, pain, emotional 

and social functioning domains of HRQOL. We did not find evidence of the moderating role of 

social support on the relationship between coping and HRQOL as well as self-efficacy and 

HRQOL. Caregivers, policy makers, and clinicians must pay heed to these modifiable 

psychosocial variables in providing care to adults with SCD to maximize the benefit which 

patients may receive from treatment and improve their HRQOL. In general, the results of this 

study have both pragmatic and theoretic implications. From a pragmatic viewpoint, results from 

this study can be used to shape interventions to improve social support, increase the use of active 
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and restrict the use of affective coping strategies, and develop stronger self-efficacy beliefs 

among adults with SCD. Such interventions could potentially improve functional status, 

psychosocial well-being and the overall HRQOL in this patient population. From a theoretical 

perspective we found that the self-care management model specific to sickle cell disease worked 

well in trying to explain the nature of the relationship between SCD severity, pain crises 

frequency and HRQOL. This was the first US based study to use an SEM based approach toward 

identifying the mediating role of psychosocial predictors of HRQOL among adults with SCD. 

The information from this study can help researchers modify their understanding of HRQOL 

among SCD patients. In the future, it would be very important to consider the role of 

psychosocial variables such as coping, self-efficacy and social support while designing studies in 

which HRQOL is a key outcome parameter. Excluding such important determinants may lead to 

biased estimates and an incorrect understanding of HRQOL among patients with SCD and other 

rare diseases. 
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CHAPTER IV 

COPING PATTERNS AMONG ADULT SICKLE CELL DISEASE PATIENTS AND 

HEALTH-RELATED QUALITY OF LIFE - IMPLICATIONS OF A LATENT PROFILE 

ANALYSIS 

 

INTRODUCTION 

Individuals with sickle cell disease (SCD) are often confronted with unpredictable and 

repeated attacks of pain. The processes responsible for the onset of these attacks are not clear, 

and there is no clear physiological sign of painful crises.(165) Few patients rarely experience 

pain, while some patients have several episodes per month and require regular hospitalizations 

and narcotics to control their pain.(81) Along with this erratic pain crises occurrence, individuals 

also show variability in their pain coping ability.(82) Few SCD patients cope well, lead active 

lives, and are adapted psychologically to their condition.(54) These SCD patients handle pain on 

their own at home by increasing oral fluid intake, resting, and taking oral analgesics.(56) Others 

cope poorly, lead more restricted lives, and are frequently unable to work. Many of these patients 

are depressed, anxious, and are troubled with physical symptoms and some become more 

dependent than others on health care services for their pain management.(54,57) In other 

populations of patients who suffer from chronic pain episodes such as those with osteoarthritis 

and low back pain, coping strategies are related to pain responses even after controlling for 

disease severity.(54,58,59) Studies indicate that coping strategies may be essential factors in 

explaining some of the variability in adjustment to SCD pain.(49,54,82)   
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Thompson et al.(64) demonstrated that uptake of palliative coping methods has been 

found to be initially effective but become less effective over time when compared to adaptive 

strategies such as information-seeking and has been related with poorer adjustment to chronic 

conditions such as SCD. Regarding coping with pain, strategies characterized by negative 

thinking and passive adherence have been associated with poorer adjustment.(64,82) According 

to Lazarus and Folkman’s (1984)(85) transactional model of stress and coping theory, one 

potential contributor to these diverse results is that no single coping strategy is adaptive or 

maladaptive across all stressful situations. Moreover, in any stressful situation, no single strategy 

is taken solely, but rather, a wide range of coping strategies are employed.(76) Concentrating on 

only one single coping strategy could lead to misleading inferences.(76)  

Even though previous research demonstrates that people are likely to use a variety of 

coping strategies concurrently in several settings such as parenting,(73) and caring for the 

mentally ill,(74) older adults,(75) or even for SCD patients(49,63,82), a traditional variable-

centered approach (i.e., factor analysis) still dominates the research on coping,(76,77) including 

coping among SCD patients. This approach focuses on explaining relationships between the 

variables of interest in a population,(11) and it often assumes a homogeneous pattern of coping, 

thus overlooking the probability that people might merge and utilize multiple coping strategies in 

various ways(75). Researchers realized that this approach was not capturing the distinct nature of 

the population which could lead to less precise and overgeneralized inferences about the study 

samples.(78)  

To overcome these limitations, a person-centered analytical approach called latent profile 

analysis (LPA) (79) is proposed in the current study, to explore the unobserved coping patterns 

of SCD patients. This approach could provide more specific results compared to the traditional 
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variable-centered approach, as several subpopulations with different coping patterns may be 

elucidated.(11) We hypothesize that there are distinct coping patterns among SCD patients. 

Coping patterns are a better indicator of patient’s overall preferences in how they deal with 

stressors as compared to certain coping strategies.(77) Additionally, along with the severe 

physical symptoms and pain related with SCD, psychological and social concerns associated 

with the condition might also have a considerable impact on patients quality of life 

(QOL).(49,166,167) Anie et al.(49) reported that patients may benefit from interventions that 

enhance the use of appropriate pain coping strategies to improve quality of life. Although no 

study has investigated the coping pattern of SCD patients and their impact on HRQOL, previous 

studies on other chronic conditions provide some insights. For example, Kroemeke (76) 

demonstrated that older adults with chronic conditions demonstrated heterogeneity in coping 

patterns and their association with HRQOL psychological domain changed longitudinally.  

The current study aims to (1) characterize the latent subtypes of the coping patterns 

among adult SCD patients in the United States through a person-centered analytical approach, 

(2) examine the significant correlates of these coping patterns, and (3) investigate the 

relationships between the coping patterns and HRQOL.  

Our hypotheses are as follows:  

1. There are distinct coping patterns among SCD patients while facing disease related- 

stressors. 

2. Predictors of coping patterns include factors related to patient’s sociodemographic and 

clinical information. 

3. Coping patterns affect the HRQOL of SCD patients. 
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METHODS 

Study Design 

For the current study, a prospective, cross-sectional design was employed. An online 

survey designed using Qualtrics (Qualtrics Inc., Provo, UT) was self-administered to adults with 

SCD. The study received approval under the exempt status from the University of Mississippi 

Institutional Review Board (Protocol #21x-130). 

Study Sample 

The study population for the current study included adult patients (≥ 18 years) with SCD. 

The online survey for the current study was administered to adults with SCD enrolled with a 

patient panel maintained by Rare Patient Voice, a market research company.  

Study procedures 

An email explaining the nature and purpose of the study was sent out to all potential 

respondents. Participants were assured about the anonymity and confidentiality of their 

responses. It was emphasized that study participation is voluntary. The email contained a URL 

link to the study survey. We provided $15 Amazon gift cards to all respondents as a token of 

appreciation for the completion of the survey. 

Sample Size 

There are no empirically-analyzed guidelines concerning the minimum sample size 

needed for conducting a LPA.(168) A comprehensive simulation study by Geiser and Carlson et 

al.(168) recommends a sample size of N=200 with at least 9-12 moderate quality indicators. 

Additionally, the study also states that having more indicators is usually advantageous in most 

cases. This study utilized the 13 coping subscale scores as indicators for the LCA model with a 

sample size of N=196.  
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Study Measures 

Coping 

Coping was measured using the Coping Strategy Questionnaire-SCD (CSQ-SCD) scale. 

This scale was originally developed by Rosenstiel and Keefe to measure cognitive and 

behavioral coping styles in chronic low back pain.(62) This scale was later on revised by Gil et 

al. for patients with SCD along with the addition of a few items related to strategies particularly 

relevant to SCD adult population.(54) This scale, the CSQ-SCD, consist of 78 items each 

measured on a Likert scale from 0 (“Never do that”) to 6 (“Always do that”). The scale measures 

13 different domains of coping with 6 items for each domain. The 13 domains are (1) ignoring 

pain sensations, (2) reinterpreting pain sensations, (3) calming self-statements, (4) diverting 

attention, (5) increasing activities, (6) anger self-statements, (7) fear self-statements, (8) praying 

and hoping, (9) isolation, (10) taking fluids, (11) resting, and (12) heat/cold/massage.(49) Scores 

are means of the subscales.(80) 

Health-Related Quality of Life (HRQOL) 

In this study, the HRQOL in patients with SCD was measured using a SCD specific 

instrument, ASCQ-Me Short Form.(146) This is a 25-item instrument with 5 item banks: Pain 

impact (5 items); Emotional impact (5 items); Social Functioning impact (5 items); Stiffness 

impact (5 items); and Sleep impact (5 items). Each item bank is each scored from 5 (“never”) to 

1 (“always”). A higher score represents better HRQOL on all item banks and scores on each 

subscale are standardized to have a mean of 50 and a standard deviation of 10. The ASCQ-Me 

instrument has been shown to have excellent internal consistency for each item bank (≥.90) and 

the item banks differed significantly between SCD severity levels in the US setting.(68) 

Socio-demographics and Clinical Information 
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The following socio-demographic variables were used as covariates: age, gender, 

race/ethnicity, education status, occupation status, marital status, type of SCD. The survey also 

included questions on access to opioid prescriptions and impact of COVID-19 on the patients’ 

quality of life. 

 The ASCQ-Me SCD Medical History Checklist (SCD-MHC) was used to assess the list 

of treatments and conditions related with SCD. The response options of “yes” or “no” suggest 

whether the respondent has that condition or takes that treatment. The score for the checklist is 

simply the sum of the number of questions with a “yes” response.  

The ASCQ-Me Pain Episode measure was used to ascertain the severity and frequency of 

SCD. The items in the Pain Episode measure are, for instance, “In the past 12 months, how many 

sickle cell pain attacks (crises) did you have?” and, ‘‘When was your last pain attack?”. A higher 

composite score on each of these ASCQ-Me scales represents more frequency/severity and more 

comorbidities associated with SCD. In the US setting, the ASCQ-Me has been shown to have 

excellent internal consistency for each item bank (≥.90) and the item banks differed significantly 

between SCD severity levels.(68,146) 

Statistical Analyses 

This study used latent profile analysis (LPA), a mixture modeling technique which uses 

continuous indicators to identify relevant, unobserved groups. This technique is referred to as 

latent class analysis (LCA) when categorical indicators are used.(169–171) The 13 subscales 

scores from the CSQ-SCD were used as indicators in the current study and treated as continuous 

variables. The initial step was to identify the most parsimonious model with the best fit. We used 

a single class model as the baseline model. We ran models with more classes and compared them 

with the preceding model (e.g., two-class model vs three-class model). The Chi-square (χ2) 
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difference test was used to compare if a more complicated model (k classes) was better than a 

less complicated model (k-1 classes).(169) Mplus 8.4 was used to implement the LPA. To assess 

relative model fit we implemented the Lo-Mendell-Rubin likelihood ratio test (LMR) and the 

Vuong-Lo-Mendell-Rubin likelihood ratio test (VLMR).(169) A statistically significant result (p 

< 0.05) ascertained that a more complex model has a better fit.(169,172,173) Furthermore, the 

Bayesian Information Criterion (BIC) and the sample-size-adjusted BIC (aBIC) were also 

used.(169) The superior model has the smallest values of information criteria. The entropy 

statistic, which ranges from 0 to 1 with values nearer to 1 meaning better classification were used 

to assess the quality of classification.(169,174) In addition, average class assignment 

probabilities, with a probability (≥.80) indicating high-classification accuracy, is also 

reported.(169,174) To enable understanding of each subgroup, the sample sizes of each group 

and standardized parameter estimates are reported.  

Once we determined the number of classes, we then examined the associations between 

coping classification and the sociodemographic and clinical variables (i.e., the predictors of 

latent class membership) using multinomial logistic regression. The automated R3STEP 

auxiliary command was used for the 3-step approach for the multinomial logistic regression in 

MPlus 8.4.(172) A final analysis looked at the relationship between class membership and 

HRQOL (i.e., using the latent categorical variable as a predictor of a distal outcome) while 

adjusting for age, severity, frequency and insurance status. As HRQOL is measured using 5 

different item banks (i.e., Pain impact, Emotional impact, Social Functioning impact, Stiffness 

impact, and Sleep impact) that can be treated continuously, multiple regression was used to 

explore the association between latent subtypes of coping strategy patterns and the HRQOL of 

SCD patients. Five separate regression models were built wherein the five HRQOL item banks 
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were treated as continuous distal outcomes. These regression analyses were performed using the 

BCH manual estimation as proposed by Asparouhov and Muthén in Mplus 8.4.(175) A two-

sided p-value less than 0.05 was considered as statistically significant.  

RESULTS 

Socio-demographic and clinical characteristics 

The sample characteristics are given in Table 4.1. The current study sample consisted of 

196 adults with SCD, with an average age of 36 years (SD=9.88). Majority of the study 

population included patients with Hemoglobin SS (sickle cell anemia) (68.88%), females 

(86.22%), and African Americans (83.67%). Most of the patients lived with someone (71.94%), 

had more than a high school education (75%), and were unemployed (49.49%). Patients also 

commonly suffered from more than 2 medical health conditions (58.16%), had an average of 3 

sickle cell pain attacks (crises) in the past year and for most of them their pain attack (crisis) 

lasted for 1-3 days (32.65%). The mean sickle cell pain severity score (51.95) and frequency 

scores (51.41) were similar to the average score of 50 (for both severity and frequency) in the 

reference population.(104) 

Table 4.1: Demographic and clinical characteristics of the study sample 

Characteristics N (%) 

SCD Type  

  Hemoglobin SS (SCA) 

  Other* 

 

135 (68.88) 

61 (31.12) 

Age, Mean (SD) 36 (9.88) 

Gender 

  Male 

  Female 

 

27 (13.78) 

169 (86.22) 

Race/Ethnicity 

  African American/Black 

  Other++ 

  Missing 

 

164 (83.67) 

13 (6.63) 

19 (9.69) 
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Living Status 

  Living alone 

  Living with someone 

  Missing 

 

35 (17.86) 

141 (71.94) 

20 (10.20) 

Education Level 

  High school or less 

  More than high school 

  Missing 

 

30 (15.31) 

147 (75.00) 

19 (9.69) 

Employment Status  

  Employed (full time/part-time) 

  Unemployed 

  Missing 

 

80 (40.82) 

97 (49.49) 

19 (9.69) 

Region 

  Northeast  

  Midwest 

  South 

  West 

  Missing 

 

46 (23.47) 

38 (19.39) 

69 (35.20) 

23 (11.73) 

20 (10.20) 

Insurance  

  Yes 

  No 

 

171 (87.24) 

25 (12.76) 

Insurance Type 

  Public 

  Private 

  Both 

  Missing 

 

107 (54.60) 

46 (23.47) 

19 (9.69) 

24 (12.24) 

Access 

  Most of the times 

  Sometimes 

  Never 

  Missing 

 

30 (15.31) 

84 (42.86) 

58 (26.60) 

24 (12.24) 

Impact of COVID-19 on QOL 

  Worsened  

  Remained the same/Improved 

  Missing 

 

57 (29.08) 

120 (61.22) 

19 (9.69) 

Medical Health Conditions^ 

  At least 2 

  More than 2 

 

82 (41.84) 

114 (58.16) 

Duration of most recent pain attack (crisis) 

  1-23 hours 

  1-3 days 

  4-6 days 

  1-2 weeks 

  More than 2 weeks 

  Missing 

 

35 (17.86) 

64 (32.65) 

36 (18.37) 

31 (15.82) 

13 (6.63) 

17 (8.67) 
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Number of sickle cell pain attacks (crises) in the past year, mean 

(SD) 

3.12 (1.22) 

 

Sickle cell severity score%, mean (SD) 51.95 (8.10) 

Sickle cell frequency score%, mean (SD) 51.41 (9.51) 
SCA= Sickle Cell Anemia; SD=Standard Deviation; QOL=Quality of Life; *Hemoglobin S, Hemoglobin Sβ0 (beta 

zero) thalassemia, Hemoglobin Sβ+ (beta) thalassemia, Hemoglobin SD; ++Other includes White/Caucasian, 

American Indian/Alaskan Native, Asian, Native Hawaiian/Other Pacific Islander, Hispanic, Middle Eastern, Mixed 

race; ^Measured using the ASCQ-ME Medical History Checklist; %Measured using the ASCQ-ME Pain Episode 

Measure. 
 

The first objective was to determine the number of classes. Model fit indices of the LPA 

models are given in Table 4.2. Comparisons of fit indices across models showed the AIC, BIC 

and aBIC reached its lowest value in the four-class solution. However, compared to the three-

class model, adding one more class did not significantly improve the model (LMR test=123.57, 

p-value=0.473; VLMR=125.25, p-value=0.468). Additionally, the entropy statistic indicated that 

the three-class model (0.86) had a better accuracy of classification compared to the four-class 

model (0.83). Finally, the three-class model had smaller values of BIC and aBIC, higher entropy, 

and had significantly better fit compared to the two-class model (LMR test = 164.83, p = 0.05; 

VLMR test = 167.06, p = 0.05). As a result, the three-class model was used for the subsequent 

analysis. The average class probabilities were 0.915, 0.945 and 0.946 for class 1, 2 and 3, 

indicating well-separated classes.  

The mean scores of the classification indicators for each of the three classes can be found 

in Table 4.3. Class 1 (14.0%) was characterized with the highest probability of adopting a variety 

of cognitive coping strategies very frequently (i.e., reinterpreting pain sensations, diverting 

attention, calming self-statements, ignoring pain sensations, praying, and hoping, 

catastrophizing, fear self-statements and anger self-statements) when facing SCD related 

stressors such as pain crises compared to the other two coping patterns. As a result, this class was 

named the “high use of variety of cognitive coping skills” group (referred to as “cognitive 

strategies” group hereafter). For Class 2 (56.0%), a similar pattern as that of Class 1 was 
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observed, but they had relatively less frequent usage of different coping skills, and slightly 

higher usage of some negative thinking and passive adherence coping skills such as 

catastrophizing, fear self-statements and anger self-statements, resting, heat/cold massage and 

taking fluids. As a result, this class was named as the “negative thinking/passive adherence” 

group. For Class 3 (30.0%), most of the respondents tended to rely on physiological strategies 

such as taking fluids and resting while having a low probability of usage of other coping 

strategies. On subscales such as “reinterpreting pain sensations” and “catastrophizing” this group 

had the lowest mean indicating not using such strategies at all. As such, this class was named as 

the “physiological strategies” group.  

Table 4.2: Fit indices of latent profile models 

Notes: Bold means the final model selected in this study. Npar, numbers of parameter to be estimated; BIC, 

Bayesian Information Criterion; aBIC, sample-size-adjusted Bayesian Information Criterion; LMR, Lo–Mendell–

Rubin likelihood ratio test; VLMR, Vuong–Lo-Mendell–Rubin likelihood ratio test. 

We first ran univariable multinomial logistic regressions to assess the significant 

predictors of group membership. Only predictors found to be significant in the univariable 

approach were then included as predictors in the multivariable multinomial logistic regression 

model. The univariable model demonstrated age, severity score, frequency score, and insurance 

to be significant predictors of class membership. The multinomial logistic regression results 

suggested that compared to the cognitive strategies coping group, a one-unit increase in sickle 

cell patients’ age (odds ratio [OR] = 1.122, 95% confidence interval [CI] 1.046–1.204, p = 

0.001) significantly increases the likelihood of being in the physiological strategies group by 

No. of 

classes 

Npar AIC BIC aBIC Entropy LMR LMR 

p-value 

VLMR VLMR 

p-value 

2 40 7504.2 7635.3 7508.6 0.8 391.1 0.03 396.4 0.03 

3 54 7365.1 7542.2 7371.1 0.9 164.8 0.05 167.1 0.05 

4 68 7267.9 7490.8 7275.4 0.8 123.6 0.47 125.3 0.47 
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approximately 12%. Similarly, compared to the cognitive coping strategies group, a one-unit 

increase in SCD severity (OR = 0.221, 95% confidence interval [CI] 0.064–0.763, p = 0.017) and 

a one unit increase in SCD crises frequency (OR = 0.929, 95% confidence interval [CI] 0.896–

0.993, p = 0.029) significantly decreases the likelihood of being in the physiological strategies 

group by approximately 78% and 7.1% respectively. Compared to the cognitive coping strategies 

group, a one-unit increase in SCD severity (OR = 0.270, 95% confidence interval [CI] 0.088-

0.830, p = 0.022) significantly decreases the likelihood of being in the negative thinking/passive 

adherence group by approximately 73%. Table 4.4 provides the detailed multinomial logistic 

regression results. 

Table 4.3: Profiles of coping classes in patients with SCD 

 Class 1  

(Cognitive 

strategies) 

 

N=28 (14%) 

Class 2  

(Negative 

thinking/passive 

adherence 

strategies) 

N=109 (56%) 

Class 3 

 (Physiological 

strategies) 

 

N=59(30%) 

 

Diverting Attention 

Reinterpreting pain 

sensations 

Calming self-statements 

Ignoring pain sensations 

Praying and hoping 

Catastrophizing 

Fear self-statements 

Anger self-statements 

Increasing behavioral 

activity 

Isolation  

Taking fluids 

Resting 

Heat/cold Massage 

Means 

4.874 

3.083 

5.253 

3.400 

4.881 

4.511 

4.892 

4.271 

4.337 

4.675 

5.247 

4.899 

5.001 

Means 

3.535 

1.463 

3.989 

2.387 

4.311 

3.093 

3.555 

3.264 

3.101 

3.533 

4.639 

4.372 

4.164 

Means 

2.322 

0.661 

3.365 

1.796 

3.459 

1.490 

2.405 

1.986 

2.646 

2.848 

4.656 

4.341 

3.408 
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Table 4.4: Multinomial Logistic Regression of the Latent Coping Pattern Subtypes 

Characteristics Physiological vs. 

Cognitive coping 

strategies 

Negative 

thinking/passive 

adherence vs. 

Cognitive coping 

strategies 

Physiological vs. 

Negative 

thinking/passive 

adherence coping 

strategies 

 OR 95% 

CI 

p OR 95% 

CI 

p OR 95% 

CI 

p 

Age 1.122 1.046-

1.204 

0.001 1.056 0.989-

1.127 

0.105 1.063 1.016-

1.112 

0.008 

Severity  0.221 0.064-

0.763 

0.017 0.270 0.088-

0.830 

0.022 0.819 0.347-

1.935 

0.649 

Frequency  0.929 0.869-

0.993 

0.029 0.954 0.899-

1.013 

0.127 0.973 0.932-

1.016 

0.217 

Insurance 12.232 0.490-

30.539 

0.127 7.718 0.456-

27.515 

0.157 1.585 0.071-

15.271 

0.771 

Note: CI = confidence interval; OR = odds ratio 

Results of the multivariable regression analyses looking at the relationship between class 

membership and HRQOL (i.e., using the latent categorical variable as a predictor of a distal 

outcome HRQOL) while controlling for covariates (only covariates found significant in the 

univariable regression analysis were included in the multivariable regression model) are 

presented in Table 4.5. In these regression analyses we constrained the relationships between the 

covariates and the outcome (HRQOL) to be the same across all classes. Here, the intercept is an 

adjusted mean, representing the average value of the dependent variable considering the 

covariate and its relationship to the independent variable. The intercept represents the average 

value of the distal outcome HRQOL when all predictors are equal to zero. For instance, for latent 

class 1: Cognitive coping strategies, the intercept (=37.660) represents the mean (or expected) 

value of pain impact score for patients who were insured (coded as 0 in the dataset) and when 

age (=36.17), severity score (=51.95) and frequency scores (=51.41) were set to their average 

value in the study (mean centered). Table 4.5 reports the adjusted means for the three latent 

classes across all the distal outcomes. Table 4.6 reports an omnibus test (Wald test statistic) 
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which suggests that there are overall significant differences among the latent classes across all 

the distal outcomes (HRQOL): pain impact (Value=19.454, p<0.05), emotional impact (Value 

=77.355, p<0.05), sleep impact (Value=29.666, p<0.05), social functioning impact (Value 

=10.625, p<0.05) and stiffness impact (Value=46.228, p<0.05) as well as reports the pairwise 

comparisons of the latent classes for all the distal outcomes (HRQOL) to see which latent classes 

are significantly different. The pairwise comparisons of the distal outcome (HRQOL) adjusted 

means demonstrate that there are significant differences across all the latent classes (p<0.05).
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Table 4.5: Multivariable Regression of the Latent Coping Pattern Classes on HRQOL^ 

Parameter Pain Impact Emotional Impact Sleep Impact Social Functioning 

Impact 

Stiffness Impact 

 Estimate  P-value Estimate P-value Estimate P-value Estimate P-value Estimate P-value 

Cognitive coping strategies 

Intercept (adjusted 

means) 

 Latent class 1: 

Cognitive coping 

strategies 

 Latent class 2: 

Negative 

thinking/passive 

adherence coping 

strategies 

 Latent class 3: 

Physiological 

coping strategies 

 

 

 

39.070 

 

 

44.427 

 

 

 

 

48.006 

 

 

 

<0.001 

 

 

<0.001 

 

 

 

 

<0.001 

 

 

 

37.660 

 

 

44.766 

 

 

 

 

53.457 

 

 

 

 

 

<0.001 

 

 

<0.001 

 

 

 

 

<0.001 

 

 

 

40.911 

 

 

46.245 

 

 

 

 

50.548 

 

 

 

<0.001 

 

 

<0.001 

 

 

 

 

<0.001 

 

 

 

42.568 

 

 

46.098 

 

 

 

 

50.716             

 

 

 

<0.001 

 

 

<0.001 

 

 

 

 

<0.001 

 

 

 

37.346 

 

 

44.848 

 

 

 

 

51.358 

 

 

 

 

 

<0.001 

 

 

<0.001 

 

 

 

 

<0.001 

Age* 0.047 0.502 0.005 0.942 -0.026 0.611 0.009 0.895 -0.014 0.801 

Severity score* -0.101 0.180 -0.233 0.004 -0.177 0.011 -0.206 0.020 -0.078 0.237 

Frequency score* -0.057 0.404 -0.254 0.001 -0.080 0.190 -0.247 0.002 -0.039 0.523 

Insurance (Yes) 2.178 0.251 1.885 0.475 3.226 0.068 4.100 0.123 3.575 0.279 

^ Five HRQOL item banks (i.e., Pain impact, Emotional impact, Social Functioning impact, Stiffness impact, and Sleep impact) were treated as continuous distal 

outcomes, *Variables are mean centered.
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Table 4.6: Pairwise Comparisons of the Distal HRQOL^ Outcome Means across Latent Coping Pattern Classes  

Parameter Pain Impact Emotional Impact Sleep Impact Social Functioning 

Impact 

Stiffness Impact 

 Value P-

value 

Value P-value Value P-value Value P-

value 

Value P-value 

Omnibus test* 19.454 0.0001 77.355 <0.0001 29.666 <0.0001 10.625 0.0049 46.228 <0.0001 

Pairwise 

comparisons 

Estimate P-

value 

Estimate P-value Estimate P-value Estimate P-

value 

Estimate P-value 

Cognitive 

coping 

strategies vs 

Negative 

thinking/passive 

adherence 

coping 

strategies 

5.357 0.001 7.107 <0.0001 5.333 0.001 3.529 0.100 7.502 <0.0001 

Cognitive 

coping 

strategies vs 

Physiological 

coping 

strategies 

8.937 <0.001 15.798 <0.0001 9.637 <0.0001 8.148 0.002 14.012 <0.0001 

Negative 

thinking/passive 

adherence 

coping 

strategies vs 

Physiological 

coping 

strategies 

3.580 0.029 8.691 <0.0001 4.304 0.002 4.619 0.012 6.510 <0.0001 

^ Five HRQOL item banks (i.e., Pain impact, Emotional impact, Social Functioning impact, Stiffness impact, and Sleep impact) were treated as continuous distal 

outcome; *Wald test statistics.
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DISCUSSION 

Through a person-centered analytical approach, the current study demonstrated that there 

are three groups of underlying coping strategy patterns among patients with SCD in the US: 

cognitive coping, negative thinking/passive adherence coping, and physiological coping 

strategies. Patients in the cognitive coping strategies group used a variety of coping strategies 

including diverting attention, reinterpreting pain sensations, calming self-statements, ignoring 

pain sensations, praying, and hoping, catastrophizing, fear self-statements and anger self-

statements. Patients in the negative thinking/passive adherence coping group had slightly higher 

dependence on maladaptive and passive adherence coping strategies such as catastrophizing, fear 

self-statements, anger self-statements, resting, taking fluids and heat/cold massages. Lastly, 

patients in the physiologic coping strategies group relied mainly on strategies like heat/cold 

massages, taking fluids and resting. Furthermore, this was also the group with the lowest 

probability of using cognitive and negative thinking/passive adherence coping strategies. This 

study is the first to use latent class methods to provide insights on the complexity of coping 

strategies in SCD patients.  

Previous studies have looked at coping patterns among caregivers, elderly patients with 

chronic conditions or minority adolescents. Lin et al. (75) reported there are unpatterned, 

emotional, and hybrid coping patterns among caregivers of frail older adults. While a study by 

Yuan et al. (77) reported three groups of coping patterns-high coping (highest probability of 

adopting a variety of coping strategies), medium coping and low coping, among caregivers of 

persons with dementia. The study among minority adolescents reported three distinct coping 

profiles: adolescents who used several specific coping strategies at a low level (low generic 

copers), adolescents who emphasized active/approach strategies (active copers), and adolescents 
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who emphasized avoidant/passive strategies (avoidant copers).(176) Such differences among the 

reported patterns of coping strategies might be due to the differences in the study populations of 

the mentioned studies i.e., the current study focused on SCD patients and the other studies 

focused on caregivers and adolescents. The differences could also be due to the assessment tools 

used. The present study utilized the sickle cell specific instrument CSQ-SCD, while other studies 

have used COPE, Brief COPE, and a self-developed list of coping strategies.(75,77,176)  

Factors influencing the coping patterns of our sample were mainly related to patients age, 

insurance status and clinical characteristics such as severity and frequency of SCD. The present 

study found that increase in age significantly increases the likelihood of using physiologic 

coping strategies compared to cognitive strategies. As SCD is a disease that worsens over time 

with increase in pain severity, studies report that patients with the worst pain are more likely to 

resort to responses such as rest and the application of heat.(49) An increase in SCD severity and 

crises frequency significantly decreases the likelihood of employing physiological coping 

strategies as at these times patients may benefit more from using active coping strategies as well 

as using opioids to manage the pain. 

Findings from this study also extend to Lazarus and Folkman’s traditional transactional 

model of stress and coping in additional ways.(85) Previous studies indicated that individuals 

who adopt coping strategies such as emotional support seeking, problem-solving, and 

acceptance-based coping tend to have better health outcomes(177), while those who adopt more 

wishful thinking, avoidance, and denial coping are related with poorer health(77,177–179). 

However, individuals depend on multiple coping strategies, and these strategies could include 

both active and passive coping strategies or both problem-solving and emotional coping 

strategies. Additionally, when several coping strategies are used, the established findings of the 
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relationship between one specific coping strategy and health outcomes may no longer be 

relevant, indicating potential research gaps and the need of more research here. In this study, 

patients with physiological coping strategies had the highest mean HRQOL scores (highest 

scores on emotional, stiffness, social functioning, and sleep impact scales) as compared to 

patients with the other two coping patterns. As most SCD patients manage their pain condition at 

home, may be daily physiologic coping strategies of heat/cold massage, taking enough fluids and 

resting help in improving their SCD symptoms and in turn their HRQOL. However, due to the 

cross-sectional nature of this study, future longitudinal studies are still needed to further assess 

this hypothesis. 

The current findings provide valuable new information on coping among SCD patients, 

and these findings have meaningful implications. First, unlike existing studies focused on 

specific coping strategies,(49,54,80) our study suggests that patients with SCD combine a variety 

of coping strategies in different ways and have distinct coping patterns while facing disease 

stressors. Second, our study suggests that patients with cognitive coping strategies had lower 

mean pain scores suggesting better pain management. As such, it is vital to identify the driving 

force behind such a coping pattern and to develop tailored interventions to improve pain 

management. Third, patients with negative thinking/passive adherence coping strategies had 

higher mean pain scores indicating more pain severity and crises episodes. Patients in this group 

could benefit from practicing more acceptance based coping strategies. Acceptance and 

Commitment Therapy (ACT) is an “evidence-based psychotherapy that targets the struggles with 

symptoms that may be most prominent and troublesome in chronic disorders.”(41) It enables 

disengagement from self-critical thoughts and fosters psychological adaptability.(43) Studies 

suggest that ACT might be helpful to situations that are unalterable, such as chronic pain, 
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(180,181) or loss of psychological function in aging,(182) or lifelong diseases such as SCD. If 

SCD patients engaging in negative thinking learn to be more accepting of their life-long 

condition, it can help them adapt better and consequently help improve their HRQOL. Future 

studies can investigate if ACT can be a viable and effective intervention for patients with SCD. 

To the best of our knowledge, this is the first study in the US that used a person-centered 

analytical approach to explore the coping pattern among patients with SCD in the US. There was 

another study that had used similar analytical strategies among SCD patients; however, its focus 

was on classifying patients based on their pain profiles. The benefit of such an approach is that it 

is able to capture the heterogeneity of the study sample, and as a result, it provides additional 

understandings that traditional variable-centered approaches alone cannot.(79,183) Increasingly, 

researchers are starting to combine the use of these two approaches to understand a single 

issue.(184) For future studies, researchers could investigate the generalizability of the coping 

patterns among SCD patients elsewhere and the rationale behind each coping pattern. 

There are some limitations to the current study. First, the study focused on SCD patients 

in US, also patients who participated in filling out the study survey could be in better health 

which might limit the generalizability of the study findings. Also, we are uncertain whether the 

investigated coping patterns reported in this study also exist among SCD patients elsewhere, as 

SCD patients at different places may have different characteristics. Nonetheless, researchers 

could use the same analytical strategies to investigate coping patterns of SCD patients elsewhere. 

Second, because self-reported measures were used, there might be recall bias in the data 

collection. More specifically, the results of the ASCQ-Me HRQOL might be affected by 

frequency and severity of crises experienced and remembered at the time of administration. 

Third, as SCD is a rare disease, our study had a relatively small sample size which might lead to 
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less accurate predictions of the associations,(185) therefore future studies should aim to conduct 

similar analyses using a larger sample size for more accurate estimates. Lastly, the current study 

used a cross-sectional design, which precluded us from drawing a conclusion on causal 

relationships (e.g., HRQOL and coping patterns). Future studies can also employ a longitudinal 

study design to identify the distinct, multidimensional patterns of strategies for coping with SCD 

and their association with changes in HRQOL. 

CONCLUSION 

The current study observed three distinct coping patterns among SCD patients in the US 

while facing stressful events from the condition, namely, cognitive coping strategies, negative 

thinking/passive adherence coping strategies, and physiological coping strategies. These coping 

patterns are featured by the frequency and variety of coping strategies used by patients, and 

different coping patterns could lead to different HRQOL. SCD patients with the physiological 

coping strategies had better HRQOL. Factors influencing coping patterns were age, insurance 

status, and clinical factors such as severity and frequency of the condition. Future research 

should investigate the underlying reasons for different coping patterns, further test the 

relationships between coping patterns, caregiving burden, and health outcomes, and examine 

whether an acceptance-based intervention would be helpful for SCD patients.
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CHAPTER V 

 

INTRODUCTION 

Based on our proposed methods for this dissertation, we collected data from two patient 

organizations and a patient panel, Rare Patient Voice. However, for the analyses conducted and 

reported in this dissertation, we only utilized the data collected from Rare Patient Voice. This 

chapter discusses the issues we came across while analyzing the data from the two patient 

organizations, how we tackled them and the reasons behind the informed decision we took of not 

including the data from the two patient organizations based on our findings. In addition, this 

chapter also summarizes the three studies reported in this dissertation as well as directions for 

future research.  
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DATA COLLECTION FOR THIS DISSERTATION: CARELESS RESPONDING 

ANALYSIS 

 

Background 

For this dissertation study, in addition to the data collect from the patient panel, Rare 

Patient Voice, we also collected data from two SCD patient organizations. An online survey 

designed using Qualtrics (Qualtrics Inc., Provo, UT) was self-administered to adults (≥ 18 years) 

with SCD in these two patient organizations. An email explaining the nature and purpose of the 

study was sent out to all potential respondents. Participants were assured about the anonymity 

and confidentiality of their response, and it was emphasized that study participation is voluntary. 

The email contained a URL link to the study survey and all respondents were provided $15 

Amazon gift cards as a token of appreciation for the completion of the survey. 

Upon completion of data collection, we ran descriptive statistics calculated in the form of 

frequencies and percentages for categorical variables and means and standard deviations for the 

continuous variables (Table 5.1). Our sample descriptives showed us some inconsistency in the 

race/ethnicity proportions for the data obtained from the two patient organizations. Sickle cell 

disease is predominantly prevalent in African Americans/Blacks. Existing studies reporting 

national estimates of SCD have reported the prevalence of SCD to be ~87-91% in African 

Americans/Blacks and ~1-2% in Whites.(1,186–188) However, our sample descriptives for the 

two patient organizations showed the proportions of African Americans/Blacks=22.18% only 

and Whites=54.03%. Based on the SCD epidemiology literature(1,187,188) and the discrepant 

sample descriptives observed, we were positive that our data from the two patient organizations 

showed preliminary evidence of careless responding. Therefore, to further identify careless 

respondents in the data obtained from the two patient organizations, we employed several data 
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screening techniques recommended by DeSimone et al.(189) for careless responding and aimed 

to identify specific low-quality response patterns. 

Table 5.1: Demographic and clinical characteristics of the data from the two patient 

organizations and Rare Patient Voice 

Characteristics Patient 

Organization 

N=540 (100%) 

Rare Patient Voice 

N=196 (100%) 

SCD Type  

  Hemoglobin SS (SCA) 

  Hemoglobin SC 

  Hemoglobin Sβ0 (beta zero) thalassemia 

  Hemoglobin Sβ+ (beta) thalassemia 

  Hemoglobin SD 

  Hemoglobin SE 

  Hemoglobin SO 

 

193 (35.74) 

109 (20.19) 

88 (16.30) 

69 (12.78) 

33 (6.11) 

30 (5.56) 

18 (3.33) 

 

135 (68.88) 

42 (21.43) 

5 (2.55) 

12 (6.12) 

2 (1.02) 

0 

0 

Age, Mean (SD) 33 (8.20) 36 (9.88) 

Gender 

  Male 

  Female 

 

286 (52.96) 

254 (47.04) 

 

27 (13.78) 

172 (86.22) 

Race/Ethnicity 

  African American/Black 

  American Indian/Alaska Native 

  Asian 

  Hispanic 

  Native Hawaiian/Other Pacific Islander 

  Caucasian/White 

  Mixed Race 

  Middle Eastern 

  Other 

  Missing 

 

110 (22.18) 

50 (10.08) 

10 (2.02) 

49 (9.88) 

5 (1.01) 

268 (54.03) 

1 (0.20) 

0 (0.00) 

3 (0.30) 

44 (8.15) 

 

164 (92.66) 

0 (0.00) 

1 (0.56) 

4 (2.26) 

2 (1.13) 

2 (1.13) 

3 (1.69) 

1 (0.56) 

0 (0.00) 

19 (9.69) 

Living Status 

  Living alone 

  Living with family/partner 

  Living with friends 

  Living with kids 

  Other 

  Missing 

 

23 (4.62) 

424 (85.14) 

49 (9.84) 

0 (0.00) 

2 (0.40) 

42 (7.77) 

 

35 (19.89) 

131 (74.43) 

4 (2.27) 

6 (3.41) 

0 (0.00) 

20 (10.20) 

Education Level 

  Less than high school 

  High school/GED 

  Some college 

  2-year college degree 

  4-year college degree 

 

6 (1.20) 

67 (13.45) 

154 (30.92) 

93 (18.67) 

146 (29.32) 

 

2 (1.13) 

28 (15.82) 

57 (32.20) 

28 (15.82) 

35 (19.77) 
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  Professional Degree  

  Master’s degree 

  Doctoral Degree 

  Missing 

25 (5.02) 

4 (0.80) 

3 (0.60) 

42 (7.77) 

3 (1.69) 

24 (13.56) 

0 (0.00) 

19 (9.69) 

Employment Status  

  Employed/ self-employed full time 

  Employed part-time 

  Retired 

  Homemaker 

  Student 

  Seeking work 

  Unemployed 

  Disabled 

  Other 

  Missing 

 

252 (50.60) 

155 (31.12) 

24 (4.82) 

24 (4.82) 

16 (3.21) 

25 (5.02) 

0 (0.00) 

1 (0.20) 

1 (0.20) 

42 (7.77) 

 

55 (31.07) 

25 (14.12) 

9 (5.08) 

19 (10.73) 

23 (12.99) 

11 (6.21) 

6 (3.39) 

27 (15.25) 

2 (1.13) 

19 (9.69) 

Region 

  Northeast  

  Midwest 

  South 

  West 

  Missing 

 

97 (20.21) 

136 (28.33) 

156 (32.50) 

91 (1.96) 

60 (11.11) 

 

46 (26.14) 

38 (21.59) 

69 (39.20) 

23 (13.07) 

20 (10.20) 

Insurance  

  Yes 

  No 

 

445 (82.41) 

95 (17.59) 

 

171 (87.24) 

25 (12.76) 

Insurance Type 

  Public 

  Private 

  Both 

  Missing 

 

208 (46.85) 

178 (40.09) 

58 (13.06) 

96 (17.77) 

 

107 (62.21) 

46 (26.74) 

19 (11.05) 

24 (12.24) 

Access 

  Always 

  Often 

  Sometimes 

  Rarely 

  Never 

  Missing  

 

26 (5.83) 

103 (23.09) 

165 (37.00) 

100 (22.42) 

52 (11.66) 

94 (17.41) 

 

9 (5.23) 

21 (12.21) 

41 (23.84) 

43 (25.00) 

58 (33.72) 

24 (12.24) 

Impact of COVID-19 on QOL 

  Worsened  

  Remained the same 

  Improved 

  Missing 

 

159 (32.38) 

202 (41.14) 

130 (26.48) 

49 (9.07) 

 

57 (29.08) 

105 (53.57) 

15 (7.65) 

19 (9.70) 

Medical Health Conditions^ 

  Less than 2 

  Equal to 2 

  More than 2 

 

152 (28.15) 

81 (15.00) 

307 (56.85) 

 

50 (25.51) 

32 (16.08) 

114 (57.29) 
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Duration of most recent pain attack 

(crisis)% 

  1-23 hours 

  1-3 days 

  4-6 days 

  1-2 weeks 

  More than 2 weeks 

  Missing 

 

404 (74.81) 

52 (9.81) 

40 (7.55) 

19 (3.58) 

15 (2.83) 

10 (1.85) 

 

35 (17.86) 

64 (32.65) 

36 (18.37) 

31 (15.82) 

13 (6.63) 

17 (8.67) 

Number of sickle cell pain attacks (crises) 

in the past year, mean (SD)% 

1.91 (1.04) 3.12 (1.22) 

 

Sickle cell severity score%, mean (SD) 40.22 (7.31) 51.95 (8.10) 

Sickle cell frequency score%, mean (SD) 42.55 (7.47) 51.41 (9.51) 
SCA= Sickle Cell Anemia; SD=Standard Deviation; QOL=Quality of Life; ++; ^Measured using the ASCQ-ME 

Medical History Checklist; %Measured using the ASCQ-ME Pain Episode Measure. 

 

Methods and Results 

To identify careless respondents, we employed archival and statistical techniques. 

Archival screening methods focus on patterns of response behavior throughout the course of 

responding to the survey.(189) Statistical screening methods depend on statistical techniques to 

detect deviant response patterns.(189) A brief description of each of the techniques used under 

archival and statistical categories is reported in Table 5.2. 

Table 5.2: Brief description of data screening techniques 

Technique  Category  Intended to screen 

respondents who: 

Response time Archival Respond too quickly 

Long string Archival Respond the same way to all 

items 

Personal reliability index Statistical  Respond inconsistently 

within each measure 

 

• Response time 

It relies on the notion that there is a minimum amount of time that respondents must 

spend on an item to answer accurately. Even though differences in respondents reading speed 

and item length make cutoff scores tricky to rationalize, it is “unlikely for participants to respond 
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to survey items faster than the rate of 2 seconds per item”.(189,190) The dissertation study 

survey consisted of a total 158 items and 5 instruction statements for the respondent (excluding 

the screener items and survey information prior to beginning the survey). We therefore employed 

a cut-off of 326 secs [(158 items+5 instructions) x 2secs] for the response time. Respondents 

with response time less than 326 secs were considered as careless respondents (Table 5.3). 

• Long string  

The long string technique relies on the assumption that too many consecutive invariant 

responses may indicate a lack of effort and may be suggestive of low-quality data.(189) 

Researchers have recommended screens based on 6 to 14 long string or invariant responses in a 

row.(189–191) To be considered as a careless respondent we employed a long string cut off of 

>10 invariant responses in a row (Table 5.3). 

• Personal reliability index (even-odd consistency index) 

The personal reliability method assesses each respondent’s consistency within each 

measure. To calculate personal reliability index, we divided the CSQ-SCD and ASCQ-Me 

measures into even and odd items and calculated the two average scores for each respondent on 

each measure. Next, we correlated one set of halves (even items) with the other set of halves 

(odd items) and corrected for test length using the Spearman–Brown prophesy 

formula.(189,192,193) Response consistency within each measure will result in a high value of 

the personal reliability index and we employed a cut off of <0.3 as recommend by 

researchers.(194) Respondents with personal reliability index less than 0.3 were considered as 

careless respondents (Table 5.3). 
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Table 5.3: Results on the proportion of likely careless respondents  

Technique Likely Careless Respondents, N (%) 

Response time 88 (16.30) 

Long string 17 (3.15) 

Personal reliability index 363 (64.22) 

 

Furthermore, to determine the discrepancies in careless responding between African 

American/Blacks and Caucasians/Whites we ran cross tabulations between race/ethnicity and 

careless responding measures (Tables 5.4, 5.5 and 5.6). We also report cross-tabulations between 

race/ethnicity and region (Table 5.7). However, results show us that the proportion of potential 

careless responders are nearly similar between African Americans/Blacks and Whites.



 
 

 
 

1
1
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Table 5.4: Cross-tabulation of duration by race/ethnicity 

Frequency 

Row Pct 

Col Pct 

 

Duration Race/Ethnicity 

Black White American 

Indian/Alaska 

Native 

Asian Hispanic Native 

Hawaiian 

/PI 

Mixed 

Race 

Other Missing Total 

Less than 326 

sec (Maybe 

careless 

responders) 

18 

16.36 

 

20.45 
 

52 

19.40 

 

59.09 
 

7 

14.00 

 

7.95 
 

1 

10.00 

 

1.14 

3 

6.12 

 

3.41 

1 

20.00 

 

1.14 
 

0 

0.00 

 

0.00 
 

0 

0.00 

 

0.00 
 

6 

13.64 

 

6.82 
 

88 

 

16.30 
 

More than 326 

sec 
92 

83.64 

 

20.35 
 

216 

80.60 

 

47.79 
 

43 

86.00 

 

9.51 
 

9 

90.00 

 

1.99 

46 

93.88 

 

10.18 

4 

80.00 

 

0.88 
 

1 

100 

 

0.22 
 

3 

100 

 

0.66 
 

38 

86.36 

 

8.41 
 

452 

 

83.70 
 

 

PI=Pacific Islander 
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Table 5.5: Cross-tabulation of long string by race/ethnicity 

Frequency 

Row Pct 

Col Pct 

 

 

Long String Race/Ethnicity 

Black White American 

Indian/Alaska 

Native 

Asian Hispanic Native 

Hawaiian 

/PI 

Mixed 

Race 

Other Missing Total 

At least 10 

(Maybe careless 

responders) 

2 

1.82 

11.76 

 

6 

2.24 

35.29 

 

0 

0.00 

0.00 

 

0 

0.00 

0.00 

 

0 

0.00 

0.00 

 

0 

0.00 

0.00 

 

0 

0.00 

0.00 

 

1 

33.33 

5.88 

 

8 

18.18 

47.06 

 

17 

3.15 

  

 

Less than 10  108 

98.18 

20.65 

 

262 

97.76 

50.10 
 

 

50 

100.00 

9.56 
 

10 

100.00 

1.91 

 

49 

100.00 

9.37 

 

5 

100.00 

0.96 

 

1 

100.00 

0.19 

 

2 

66.67 

0.38 

 

36 

81.82 

6.88 

 

523 

96.85 

  
 

PI=Pacific Islander
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Table 5.6: Cross-tabulation of personal reliability index by race/ethnicity  

 

 

 

 

PI=Pacific Islander

Frequency 

Row Pct 

Col Pct 

Personal 

reliability 

index 

Race/Ethnicity 

Black White American 

Indian/Alaska 

Native 

Asian Hispanic Native 

Hawaiian 

/PI 

Mixed 

Race 

Other Missing Total 

Less than 0.3  

(Maybe 

careless 

responders) 

 

81 

73.64 

22.31 

 

 

173 

64.55 

47.66 

 

 

35 

70.00 

9.64 
 

 

 

6 

60.00 

1.65 

 

 

30 

61.22 

8.26 

 

 

4 

80.00 

1.10 

 

 

0 

0.00 

0.00 

 

 

3 

100.00 

0.83 
 

 

 

31 

70.45 

8.54 

 

 

363 

67.22 

  

 

At least 0.3   29 

26.36 

16.38 

 

95 

35.45 

53.67 

 

15 

30.00 

8.47 
 

4 

40.00 

2.26 

 

19 

38.78 

10.73 

 

1 

20.00 

0.56 

 

1 

100.00 

0.56 

 

0.00 

0.00 

0.00 

 

13 

29.55 

7.34 

 

177 

32.78 
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Table 5.7: Cross-tabulation of region by race/ethnicity 

Frequency 

Percent 

Row Pct 

Col Pct 

 

Region Race 

Missing Black American 

Indian/ 

Alaska 

Native 

Asian Hispanic Native 

Hawaiian/

PI  

White Mixed 

Race   

Other Total 

Missing 47 

8.59 

70.15 

92.16 
 

8 

1.46 

11.94 

7.27 
 

1 

0.18 

1.49 

2.00 
 

1 

0.18 

1.49 

10.0

0 
 

1 

0.18 

1.49 

2.04 
 

0 

0.00 

0.00 

0.00 
 

9 

1.65 

13.43 

3.36 
 

0 

0.00 

0.00 

0.00 
 

0 

0.00 

0.00 

0.00 
 

67 

12.25 

  

  
 

North-

east 
0 

0.00 

0.00 

0.00 
 

19 

3.47 

19.59 

17.27 
 

17 

3.11 

17.53 

34.00 
 

0 

0.00 

0.00 

0.00 
 

11 

2.01 

11.34 

22.45 
 

0 

0.00 

0.00 

0.00 
 

49 

8.96 

50.52 

18.28 
 

0 

0.00 

0.00 

0.00 
 

1 

0.18 

1.03 

33.33 
 

97 

17.73 

  

  
 

Mid-

west 
3 

0.55 

2.21 

5.88 
 

22 

4.02 

16.18 

20.00 
 

22 

4.02 

16.18 

44.00 
 

5 

0.91 

3.68 

50.0

0 
 

9 

1.65 

6.62 

18.37 
 

3 

0.55 

2.21 

60.00 
 

72 

13.16 

52.94 

26.87 
 

0 

0.00 

0.00 

0.00 
 

0 

0.00 

0.00 

0.00 
 

136 

24.86 
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South 1 

0.18 

0.64 

1.96 
 

30 

5.48 

19.23 

27.27 
 

7 

1.28 

4.49 

14.00 
 

4 

0.73 

2.56 

40.0

0 
 

9 

1.65 

5.77 

18.37 
 

2 

0.37 

1.28 

40.00 
 

101 

18.46 

64.74 

37.69 
 

0 

0.00 

0.00 

0.00 
 

2 

0.37 

1.28 

66.67 
 

156 

28.52 

  

  
 

West 0 

0.00 

0.00 

0.00 
 

31 

5.67 

34.07 

28.18 
 

3 

0.55 

3.30 

6.00 
 

0 

0.00 

0.00 

0.00 
 

19 

3.47 

20.88 

38.78 
 

0 

0.00 

0.00 

0.00 
 

37 

6.76 

40.66 

13.81 
 

1 

0.18 

1.10 

100.0

0 
 

0 

0.00 

0.00 

0.00 
 

91 

16.64 

  

  
 

Total  51 

9.32 
 

110 

20.11 
 

50 

9.14 
 

10 

1.83 
 

49 

8.96 
 

5 

0.91 
 

268 

48.99 
 

1 

0.18 
 

3 

0.55 
 

547 

100.00 
 

PI=Pacific Islander
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Conclusions 

Our preliminary findings demonstrate presence of careless responding in the data 

obtained from the two patient organizations, even though the proportions of careless respondents 

did not differ between African Americans/Blacks and Whites. These findings along with the 

sample descriptives highlighted aberrant behavior in the collected data. Therefore, to obtain 

reliable and meaningful findings we decided to not use the data obtained from the two patient 

organizations. We only utilized the data obtained from Rare Patient Voice for all our analyses 

presented in this dissertation.  

Lessons Learned 

A few lessons learned through my preliminary research on careless responding are: 

• During the survey development phase identify the forms of careless responding most 

likely to be exhibited by respondents and identify the data screening techniques most 

appropriate for the identification of careless respondents. 

• If needed, add in bogus/instructed items, identify, or create semantic 

synonym/antonym pairs to identify careless respondents. 

• Add in screener items at various points throughout the survey to detect gaps in 

respondent effort. 

• Time respondents while they are filling the survey. 

• Once data is collected calculate the careless responding indices and report the 

findings. 
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STUDY SUMMARY 

Sickle cell disease is a group of disorders wherein people with this condition have 

abnormal hemoglobin molecules called hemoglobin S, which can distort red blood cells into a 

sickle, or crescent, shape.(1,2) Patients with SCD experience pain episodes or vaso-occlusive 

crises (VOCs) which are variable in pain intensity and can last from a few hours to a few 

weeks.(3) Patients with SCD often suffer from other complications too such as acute chest 

syndrome (ACS), chronic pain, stroke, priapism, joint complications and infections.(1) SCD 

worsens over time thus placing a significant burden on the health-related quality of life 

(HRQOL) of patients with the disease.(4) 

The majority of the studies in the existing literature have assessed HRQOL of patients 

with SCD but most of these studies have reported that SCD affects the physical component of 

HRQOL of patients rather than the mental component.(5–10) But, many of these studies have not 

considered the role of psychosocial variables such as social support, coping, and self-efficacy 

and their impact on the HRQOL of patients with SCD. Also, few of the studies which have 

evaluated coping among patients with SCD have utilized the only existing sickle cell specific 

instrument, Coping Strategies Questionnaire-SCD (CSQ-SCD). However, the factor structure of 

the CSQ-SCD has inconsistent results in the existing literature. Measurement of the 

psychometric properties of an instrument is necessary to confirm the suitability of the use of an 

instrument in a particular patient population. Self-care management processes in SCD patients 

can reduce the severity and frequency of pain crises and consequently lead to improved HRQOL. 

Therefore, to understand and reduce pain crises, there is a need to examine the role of self-care 

management such as SCD pain-related coping behaviors, self-efficacy, social support; socio-

demographic variables, and HRQOL in adults with SCD. Another important aspect of measuring 
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coping is to explore the unobserved coping patterns of SCD patients using a person-centered 

approach (latent class analysis) rather than a variable-centered approach (factor analysis). The 

person-centered approach can provide more detailed results as compared to the traditional 

variable-centered approach as it will examine and explain several subpopulations with different 

coping patterns.(11) Compared to certain specific coping strategies, coping patterns are a better 

indicator of patient’s overall preferences in how they deal with stressors and how the coping 

patterns affect the HRQOL. 

Study 1 

Studies have demonstrated that psychological coping responses are related to pain, 

adaptation, and health service utilization after controlling for clinical indicators of sickle cell 

disease.(12,83,84) Thus, coping has emerged as an important psychosocial factor among patients 

with SCD. The CSQ-SCD is a commonly used SCD specific coping measure, however, there is 

considerable heterogeneity in the factor structure reported and the methods used to assess the 

factor structure.(54,63,83) In order to obtain evidence about the appropriateness of use of the 

CSQ-SCD among SCD patients, it is necessary to test its psychometric properties in terms of its 

validity and reliability. This study provides evidence about the psychometric properties, in terms 

of validity (factorial validity, convergent and discriminant validity) and reliability of the CSQ-

SCD among adults with SCD in the US. The higher-order factor analysis revealed a 3-factor 

structure as proposed by Anie et al.(83) to have a relatively better, though mediocre fit when 

compared to the 2-factor structure proposed by Gil et al.(15 ) The scale demonstrated mediocre 

convergent and discriminant validity. The scale was found to have adequate internal consistency 

reliability. The study also reports a follow-up EFA, as an adequate fitting higher-order CFA 

model was only achievable by model re-specification based on the modification indices that were 
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not supported by theory. Based on the model fit indices and interpretability of factor loadings we 

deemed a 3-factor EFA model to be more appropriate for the sample data compared to the four-

factor model. The new factor structure extracted by EFA is like the factor structure reported by 

Anie et al.(83) except that in our analysis the subscale of praying and hoping loads onto the 

passive adherence coping latent factor. Overall, the results provide basis for the future 

development of a new coping instrument which has stronger psychometric properties such that 

the coping information obtained from studies using this instrument can be incorporated into 

health policy and clinical decision making. 

Study 2 

While a few previous studies have emphasized on clinical and psychosocial determinants 

of HRQOL, this was the first US-based study which critically shifted focus to an assessment of 

psychosocial predictors such as coping among patients with SCD. In regard to SCD and 

HRQOL, coping strategies, self-efficacy, social support, and socio-demographic variables appear 

to be the most significant constructs. (18,23,34). An adapted version of the theoretical model of 

self-care management for sickle cell disease (SCMSCD) was employed to examine the 

relationships between constructs such as SCD severity, SCD crises frequency, social support, 

coping strategies adopted, patient self-efficacy, and HRQOL using SEM. Study results suggest a 

direct as well as an indirect effect of SCD severity and SCD crises frequency on HRQOL among 

adults with SCD. Affective coping had a significant negative impact on the pain, sleep, and 

stiffness domains of HRQOL in SCD adults and it mediated the relationship between SCD 

severity and the pain and sleep domains of HRQOL. In addition, a positive direct effect of self-

efficacy on emotional, pain, stiffness, and social functioning domains of HRQOL was observed 

in this study. As hypothesized, that self-efficacy mediated the effect of SCD crises frequency on 
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pain, emotion, stiffness, and social functioning domains of HRQOL. Results from this study can 

be used to shape interventions to improve social support, increase the use of active and restrict 

the use of affective coping strategies, and develop stronger self-efficacy beliefs among adults 

with SCD. Such interventions could potentially improve functional status, psychosocial well-

being and the overall HRQOL in this patient population. Knowledge about these psychosocial 

factors will not only assist healthcare providers and caregivers in improving care provided to 

individuals with SCD but will also enable patients to better understand and self-manage their 

disease condition.  

Study 3 

Studies have demonstrated that individuals adopt several different coping strategies at the 

same time in different settings.(54,63,73–75,83) However, even then a conventional variable-

centered approach (i.e., factor analysis) still governs the research on coping,(76,77) including 

coping among SCD patients. Literature suggests that this approach does not fare well at 

capturing the distinctive nature of the population which could lead to less accurate and 

overgeneralized understandings of study samples.(78) To overcome these shortcomings, a 

person-centered analytical approach (i.e., latent class analysis)(79) was utilized in current study, 

to explore the unobserved coping patterns of SCD patients. The study also examined the 

significant correlates of these coping patterns and investigated the relationships between the 

coping patterns and HRQOL. Three underlying coping-strategies patterns were observed among 

patients with SCD in the US: cognitive coping, negative thinking/passive adherence coping, and 

physiological coping. Factors influencing the coping patterns were mainly related to patients age, 

insurance status and clinical characteristics such as severity and frequency of SCD. In the 

multivariable analysis, we saw that those in the physiological coping strategies class had 
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significantly higher adjusted means for emotional, social functioning, stiffness, and sleep 

domains, indicating better HRQOL compared to the cognitive or negative thinking/passive 

adherence coping classes. Patients employing cognitive coping strategies had significantly lower 

adjusted means for pain domain indicating that cognitive coping strategies are helpful in 

reducing the pain impact compared to those employing physiological or negative 

thinking/passive adherence coping. Overall, the results provide basis for the utilization for 

multiple coping strategies to improve HRQOL. 

This dissertation is an important addition to the existing pool of literature relating to 

coping and HRQOL among patients with SCD. The findings of the psychometric validation of 

the CSQ-SCD lays the groundwork for future development of a new sickle cell specific 

instrument with superior psychometric properties for use among adults with SCD. Also, the 

evidence that affective coping and self-efficacy mediate the relationship between pain crises 

severity, frequency and HRQOL, respectively, is a key for clinical management of SCD. In 

addition, we also observed three mutually exclusive underlying coping strategies pattern among 

SCD patients thus providing evidence that patients utilize multiple coping strategies to improve 

HRQOL. 
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DIRECTIONS FOR FUTURE RESEARCH 

The findings from this dissertation project paves the way for future research. 

Study 1 

Future studies should adopt a longitudinal design to explore the predictive validity and 

test-retest reliability of the CSQ-SCD among adults with SCD. Future studies should adopt a 

longitudinal design to explore any response shift in the HRQOL of adults with SCD over a 

period. Future studies should also consider using a disease specific HRQOL measure to 

ascertain the convergent and discriminant validity of the SF-12v2 in this patient population. 

Future studies can also assess measurement invariance of CSQ-SCD. 

Study 2 

Future research studies should test the proposed causality of the model using longitudinal 

studies. To improve the generalizability of the study results to all US adults with SCD, future 

studies should consider utilizing a probability-based sampling technique to recruit patients with 

rare diseases. Future studies must also try to assess the role of psychological variables such as 

depression and anxiety in the relationship between SCD severity, crises frequency and HRQOL 

among SCD patients. Future studies can also assess the coping and its relationship on the 

HRQOL of caregivers of SCD patients.  

Study 3 

Future research should aim to explore patterns of coping using a larger sample size for 

better generalizability and more accurate sample estimates. Future studies can also employ a 



 
 

125 
 

longitudinal study design to identify the distinct, multidimensional patterns of strategies for 

coping with SCD and their association with changes in HRQOL. 
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APPENDIX A: COVER LETTER 

 

Respected Sir/Madam, 

You are being invited to participate in an online survey, conducted by researchers at the University 

of Mississippi, School of Pharmacy, to assess the disease burden, coping strategies and quality of 

life of people who have been diagnosed with sickle cell disease. This study is part of a Ph.D. 

student’s research project.  

Who’s eligible?: Adult (18 years of age and older) patients who have been diagnosed with sickle 

cell.  

How long does it take?: The survey should take no longer than 30 minutes to complete.  

What can you expect?: Upon completion of the survey, you will be asked to provide an email 

address so that the research team can send you a $15 Amazon gift card and the summary of the 

findings on completion of the study. Your email address will not be linked with your survey 

responses or used for any other purposes than those stated above. Your participation in the study 

is anonymous. We do not expect any risks associated with participation in this study. 

This questionnaire is voluntary, and you may withdraw from the study, without consequence, at 

any time. Click on the following link or Copy and Paste it in your internet browser to 

complete the survey: 

https://uofmississippi.qualtrics.com/jfe/form/SV_ezGPmYP5ps4eQxn 

THANK YOU in advance for your time and participation in this survey. If you have any questions 

or need more information, please contact Monika Salkar in the Department of Pharmacy 

Administration, University of Mississippi at msalkar@go.olemiss.edu. 

This study has been reviewed by The University of Mississippi’s Institutional Review Board 

(IRB).  If you have any questions, concerns, or reports regarding your rights as a participant 

of research, please contact the IRB at (662) 915-7482 or irb@olemiss.edu. 

Sincerely,                                                                                                    

Monika Salkar, MS   

Ph.D. Candidate  

Pharmacy Administration  

The University of Mississippi  

School of Pharmacy  

Dr. John P. Bentley, PhD 

Professor, 

Pharmacy Administration  

The University of Mississippi  

School of Pharmacy  

 

Dr. Meagen Rosenthal, PhD 

Associate Professor, 

Pharmacy Administration  

The University of Mississippi  

School of Pharmacy  

 

https://uofmississippi.qualtrics.com/jfe/form/SV_ezGPmYP5ps4eQxn
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APPENDIX B: STUDY SURVEY 

 

Thank you for your willingness to participate in this survey. 

 

Start of Block: Introduction 

 

Q41  

You have been selected to take part in a research study conducted by the University of Mississippi. This 

study is asking individuals across the United States to complete an online survey.  

 

 

 

Q43  

Welcome to the research study!   

   The purpose of this study 

 We want to know about how adults with sickle cell disease feel about their quality of life, how you cope 

with sickle cell disease related pain, perceptions of how you can manage your own health, and about 

your social connections. Finally, there are some ‘demographic’ questions, like age, education, income, 

and what kind of health insurance you have. 

    

 Time required for this study 

 The survey should take you approximately 20 minutes to complete. 

   

 Possible risks from your participation 

 Answering survey questions about your health may be stressful for you. The questions that are being 

asked are not that different from those that a doctor or nurse may ask. Please see the Confidentiality 

section for information on how we minimize the risk of a breach of confidentiality. 

  

 Benefits from your participation 

 You should not expect benefits from participating in this study. However, you might experience 

satisfaction from contributing to scientific knowledge. We hope that data from this survey will 

contribute to a better understanding of health and coping with pain among adults with sickle cell 

disease. 

  

 Incentives 
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Upon completion of the surveys, you will receive an honorarium worth $15 as a token of our 

appreciation for your time and participation. 

   

 Confidentiality 

 All information in the study will be collected from you anonymously: Researchers at the University of 

Mississippi will not have access to your name or any other personal information. 

   

 Right to Withdraw 

 Your participation in this research is voluntary. You have the right to withdraw at any point during the 

study, for any reason, and without any prejudice. If you would like to contact the Principal Investigator 

in the study to discuss this research, please e-mail Ms. Monika Salkar at msalkar@go.olemiss.edu 

   

 IRB Approval 

 This study has been reviewed by The University of Mississippi’s Institutional Review Board (IRB).  The 

IRB has determined that this study fulfills the human research subject protections obligations required 

by state and federal law and University policies.  If you have any questions or concerns regarding your 

rights as a research participant, please contact the IRB at (662) 915-7482 or irb@olemiss.edu. 

  

 By clicking the button below, you acknowledge that your participation in the study is voluntary, you are 

18 years of age, and that you are aware that you may choose to terminate your participation in study at 

any time and for any reason. 

  

 Please note that this survey will be best displayed on a laptop or desktop computer.  Some features 

may be less compatible for use on a mobile device. 

o I consent, begin the study  

o I do not consent, I do not wish to participate  

 

 

End of Block: Introduction 

 

Start of Block: Screener 

 

Q217  

Thank you for your willingness to participate in this survey!   

    

GENERAL INSTRUCTIONS: For each of the following questions please check the most appropriate   

response. Please note that there are no right or wrong answers to any of the following questions. 
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Q218 Are you 18 years of age or older? 

o Yes  

o No  

 

Q219 With which type of Sickle Cell Disease were you diagnosed? 

o Hemoglobin SS (sickle cell anemia)  

o Hemoglobin SC  

o Hemoglobin Sβ0 (beta zero) thalassemia  

o Hemoglobin Sβ+ (beta) thalassemia  

o Hemoglobin SD  

o Hemoglobin SE  

o Hemoglobin SO  

o Other (please specify)  ________________________________________________ 

 

 

 

Q220  

 Have you participated in a similar study asking questions related to sickle cell disease quality of life, 

coping with pain, perceptions of how you can manage your own health, and about your social 

connections from researchers at University of Mississippi? 

o Yes  

o No  
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End of Block: Screener 

 

Start of Block: Section I Part B: Your coping strategies 

 

Q29 INSTRUCTIONS: This section asks for your sickle cell disease coping strategies. This information will 

help understand the different coping strategies you use when in sickle cell disease related pain crises 

(vaso-occlusive crises). For each of the following questions, please select the option that best describes 

your answer.  

 

Individuals who experience pain have developed a number of ways to cope or deal with their pain. 

These include saying things to themselves when they experience pain, or engaging in different activities. 

Below are a list or things that patients have reported doing when they feel pain. For each activity, I want 

you to indicate, using the scale below, how much you engage in that activity when you feel pain, where 

0 indicates you never do that when you are experiencing pain, a 3 indicates you sometimes do that 

when you are experiencing pain, and a 6 indicates you always do it when you are experiencing pain. 

Remember, you can use any point along the scale. 

Q31 When I feel pain... 
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Never do 

that 
 0 

1 2 
Sometimes 

do that 
 3 

4 5 
Always do 

that 
 6 

I try to get 
some sleep  o  o  o  o  o  o  o  
I imagine 
that the 
pain is 

outside my 
body  

o  o  o  o  o  o  o  

I take a hot 
or cold 

bath  o  o  o  o  o  o  o  
I think of 
things I 

enjoy doing  o  o  o  o  o  o  o  
I try to 

think years 
ahead, 
what 

everything 
will be like 
after I have 
gotten rid 
of the pain  

o  o  o  o  o  o  o  

I read  o  o  o  o  o  o  o  
I avoid 
people  o  o  o  o  o  o  o  
I realize 

that most 
people 

don't really 
care  

o  o  o  o  o  o  o  

I don't like 
to be with 

people  o  o  o  o  o  o  o  
I try to 
think of 

something 
pleasant  

o  o  o  o  o  o  o  
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Q32 When I 
feel pain...  

Never do 
that 

 0 
1 2 

Sometimes 
do that 

 3 
4 5 

Always do 
that 

 6 

I drink 
twice as 

much as I 
usually do  

o  o  o  o  o  o  o  
I rub the 
parts of 

body that 
hurt  

o  o  o  o  o  o  o  
I increase 
my fluid 
intake  o  o  o  o  o  o  o  

I tell myself 
it doesn't 

hurt  o  o  o  o  o  o  o  
It is awful 
and I feel 

that it 
overwhelms 

me  

o  o  o  o  o  o  o  

I try to 
drink some 

water or 
juice every 

hour  

o  o  o  o  o  o  o  

I think it is 
not fair that 

I have to 
live this 

way  

o  o  o  o  o  o  o  

I do 
something I 
enjoy, such 
as watching 

TV or 
listening to 

music  

o  o  o  o  o  o  o  

I try to 
drink a lot 
of water  o  o  o  o  o  o  o  
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I worry that 
I am having 

a heart 
attack or 

some other 
physical 
problem  

o  o  o  o  o  o  o  

 

 

 

Page Break  

Q33 When I feel pain...  
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Never do 

that 
 0 

1 2 
Sometimes 

do that 
 3 

4 5 
Always do 

that 
 6 

It is terrible 
and I feel it 

is never 
going to get 
any better  

o  o  o  o  o  o  o  

I take a hot 
or cold 
shower  o  o  o  o  o  o  o  

I think no 
one wants 

to hear 
about my 
problems  

o  o  o  o  o  o  o  

I go off by 
myself  o  o  o  o  o  o  o  

I go to bed  o  o  o  o  o  o  o  
I try to be 

alone  o  o  o  o  o  o  o  
I rely on my 
faith in God  o  o  o  o  o  o  o  

I count 
numbers in 
my head or 
run a song 

through my 
mind  

o  o  o  o  o  o  o  

I worry that 
my disease 
is getting 

worse  
o  o  o  o  o  o  o  

I know I 
need to get 
away from 
everyone  

o  o  o  o  o  o  o  
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Q34 When I feel pain...  
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Never do 

that 
 0 

1 2 
Sometimes 

do that 
 3 

4 5 
Always do 

that 
 6 

I pretend it 
is not a 

part of me  o  o  o  o  o  o  o  
I massage 

painful 
areas  o  o  o  o  o  o  o  

I use ice 
packs to 

help relieve 
the pain  

o  o  o  o  o  o  o  
I play 

mental 
games with 

myself to 
keep my 
mind off 
the pain  

o  o  o  o  o  o  o  

I go to a 
quiet place 

where I 
won't be 
bothered  

o  o  o  o  o  o  o  

I think of 
people I 

enjoy doing 
things with  

o  o  o  o  o  o  o  
Although it 
hurts, I just 

keep on 
going  

o  o  o  o  o  o  o  
I think that 
if I can't be 

healthy 
then no 
one else 

should be  

o  o  o  o  o  o  o  

I tell myself 
that I can 
overcome 
the pain  

o  o  o  o  o  o  o  

I ignore it  o  o  o  o  o  o  o  
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Q15 When was your last pain attack (crisis)? 

o I have never had a pain attack (crises)  

o More than 5 years ago  

o 1-5 years ago  

o 7-11 months ago  

o 1-6 months ago  

o 1-3 weeks ago  

o Less than a week ago  

o I have one right now  

 

 

Q35 When I feel pain...  
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Never do 

that 
 0 

1 2 
Sometimes 

do that 
 3 

4 5 
Always do 

that 
 6 

I try to be 
around 
other 

people  
o  o  o  o  o  o  o  

I have faith 
in doctors 

that 
someday 
there will 
be a cure 

for my pain  

o  o  o  o  o  o  o  

I think that 
I don't 

deserve 
this  

o  o  o  o  o  o  o  
I just go on 

as if 
nothing 

happened  
o  o  o  o  o  o  o  

I tell myself 
to be brave 
and carry 

on despite 
the pain  

o  o  o  o  o  o  o  

I worry all 
the time 

whether it 
will end  

o  o  o  o  o  o  o  
I just think 

of it as 
some other 
sensation, 

such as 
numbness  

o  o  o  o  o  o  o  

I know 
others 
don't 

understand  
o  o  o  o  o  o  o  

I don't pay 
any 

attention 
to it  

o  o  o  o  o  o  o  
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I drink five 
or more 

glasses of 
water or 

juice a day  

o  o  o  o  o  o  o  

 

 

 

Page Break  

 

Q36 When I feel pain...  
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Never do 

that 
 0 

1 2 
Sometimes 

do that 
 3 

4 5 
Always do 

that 
 6 

I worry that 
I am really 

going to 
get sick  

o  o  o  o  o  o  o  

I relax my 
muscles  o  o  o  o  o  o  o  

I do 
anything to 

get my 
mind off 
the pain  

o  o  o  o  o  o  o  

I am afraid 
I am going 

to die  o  o  o  o  o  o  o  
I lay down 
on the bed 
or couch in 

order to 
relax  

o  o  o  o  o  o  o  

I try not to 
think of it 

as my body 
but rather 

as 
something 
separate 
from me  

o  o  o  o  o  o  o  

I feel I can't 
go on  o  o  o  o  o  o  o  

I pretend it 
is not there  o  o  o  o  o  o  o  

I pray to 
God it 

won't last 
long  

o  o  o  o  o  o  o  
I feel I can't 

stand it 
anymore  o  o  o  o  o  o  o  
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Page Break  

 

Q37 When I feel pain...  
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Never do 

that 
 0 

1 2 
Sometimes 

do that 
 3 

4 5 
Always do 

that 
 6 

I replay in 
my mind 
pleasant 

experiences 
in the past  

o  o  o  o  o  o  o  

I do 
something 
active like 
household 
chores or 
projects  

o  o  o  o  o  o  o  

I try to feel 
distant 

from the 
pain, 

almost as if 
the pain 

was is 
somebody 
else's body  

o  o  o  o  o  o  o  

I drink as 
much juice 
or water as 

I can  
o  o  o  o  o  o  o  

I know I'll 
have to go 

to the 
hospital or 

see my 
doctor  

o  o  o  o  o  o  o  

I spend 
time 

resting  o  o  o  o  o  o  o  
I know 

someday 
someone 

will be here 
to help me 
and it will 

go away for 
awhile  

o  o  o  o  o  o  o  

I don't 
think about 

the pain  o  o  o  o  o  o  o  
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I leave the 
house and 

do 
something, 

such as 
going to 

the movies 
or shopping  

o  o  o  o  o  o  o  

I try to 
relax  o  o  o  o  o  o  o  

14  o  o  o  o  o  o  o  
 

 

 

Page Break  

 

Q38 When I feel pain...  



 
 

160 
 

 
Never do 

that 
 0 

1 2 
Sometimes 

do that 
 3 

4 5 
Always do 

that 
 6 

No matter 
how bad it 
gets I know 

I can 
handle it  

o  o  o  o  o  o  o  

I am sure 
there is 

something 
wrong  

o  o  o  o  o  o  o  
I tell myself 

l can't let 
the pain 
stand in 

the way of 
what I have 

to do  

o  o  o  o  o  o  o  

I use a 
heating 

pad  o  o  o  o  o  o  o  
I see it as a 
challenge 
and don't 

let it 
bother me  

o  o  o  o  o  o  o  

I feel my 
life isn't 

worth living  o  o  o  o  o  o  o  
I pray for 

the pain to 
stop  o  o  o  o  o  o  o  

I don't 
think of it 

as pain but 
rather as a 

dull or 
warm 
feeling  

o  o  o  o  o  o  o  

 

 

 

Page Break  



 
 

161 
 

 

Q39 Based on all the things you do to cope or deal with your pain, on an average day, how much 

control do you feel you have over it? Please select the appropriate number. Remember, you can select 

any number along the scale. 

o No control 0  

o 1  

o 2  

o Some control 3  

o 4  

o 5  

o Complete control 6  
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Q40 Based on all the things you do to cope or deal with your pain, on an average day, how much are 

you able  to decrease it? Please select the appropriate number. Remember, you can select any 

number along the scale. 

o Can't decrease it at all 0  

o 1  

o 2  

o Can decrease it somewhat 3  

o 4  

o 5  

o Can decrease it completely 6  

 

 

Page Break  

 

End of Block: Section I Part B: Your coping strategies 

 

Start of Block: Clinical Information 
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Q57 In the past 12 months, how many sickle cell pain attacks (crises) did you have? 

o I did not have a pain attack (crises) in the past 12 months  

o 1  

o 2  

o 3  

o 4 or more  

 

 

 
 

Q59 When was your last pain attack (crisis)? 

o I have never had a pain attack (crises)  

o More than 5 years ago  

o 1-5 years ago  

o 7-11 months ago  

o 1-6 months ago  

o 1-3 weeks ago  

o Less than a week ago  

o I have one right now  

 

 

Page Break  
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Q61 Using any number from 0 to 10, where 0 is no pain and 10 is the worst pain imaginable, how 

severe was your pain during your last pain attack (crisis)? 

o No pain 0  

o 1  

o 2  

o 3  

o 4  

o 5  

o 6  

o 7  

o 8  

o 9  

o Worst Imaginable pain 10  

o I have never had a pain attack (crises)  
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Q63 How much did your last pain attack (crisis) interfere with your life? 

o I’ve never had a pain attack (crisis)  

o Not at all, I did everything I usually do  

o I had to cut down on some things I usually do  

o I could not do most things I usually do  

o I could not take care of myself and needed some help from family or friends  

o I could not take care of myself and needed constant care from family, friends, doctors, or nurses  

 

 

 
 

Q65 About how long did your most recent pain attack (crisis) last? 

o I have never had a pain attack (crises)  

o Less than 1 hour  

o 1-12 hours  

o 13-23 hours  

o 1-3 days  

o 4-6 days  

o 1-2 weeks  

o More than 2 weeks  
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Q67 Please answer the following questions 

 Yes No 

Have you ever had open sores on 
your legs or feet (leg ulcers)?  o  o  

Has a doctor or nurse ever told you 
that you have lung damage?  o  o  

Has a doctor or nurse ever told you 
that you have kidney damage?  o  o  

Has a doctor or nurse ever told you 
that you have eye damage called 

retinopathy?  o  o  
Has a doctor or nurse ever told you 
that you have damage to your hip 

or shoulder due to sickle cell 
disease?  

o  o  

Has a doctor or nurse ever told you 
that you have had a stroke?  o  o  
Has your spleen either been 

removed or seriously damaged due 
to sickle cell disease?  o  o  

Do you get regular blood 
transfusions for your sickle cell 

disease?  o  o  
Do you take pain medicine every 
day for your sickle cell disease?  o  o  

 

 

End of Block: Clinical Information 
 

Start of Block: Section I Part C: Information about you and your well being 

 

 

Q41  

INSTRUCTIONS: This section asks for your views about your health. This information will help keep track 
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of how you feel and how well you are able to do your usual activities. For each of the following 

questions, please select the option that best describes your answer. 

 

 

Q42 In the past 7 days,... 
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 Never Rarely Sometimes Often Always 

how often did 
you stay up 
most of the 

night because 
you could not 

fall asleep?  

o  o  o  o  o  

how often was 
it very easy for 

you to fall 
asleep?  

o  o  o  o  o  
how often did 
you have a lot 

of trouble 
falling asleep?  

o  o  o  o  o  
how often did 
you stay up all 
night because 
you could not 

fall asleep?  

o  o  o  o  o  

how often did 
you stay up half 

of the night 
because you 
could not fall 

asleep?  

o  o  o  o  o  

how often did 
you have pain 

so bad that you 
could not do 

anything for a 
whole day?  

o  o  o  o  o  

how often did 
you have pain 

so bad that you 
could not get 
out of bed?  

o  o  o  o  o  

how often did 
you have very 
severe pain?  o  o  o  o  o  

how often did 
you have pain 

so bad that you 
had to stop 

what you were 
doing?  

o  o  o  o  o  
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how often did 
you have pain 
so bad that it 
was hard to 

finish what you 
were doing?  

o  o  o  o  o  

 

 

 

Page Break  

 

Q47 In the past 7 days,...  
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 Never Rarely Sometimes Often Always 

how often how 
often did you 

feel completely 
hopeless 

because of your 
health?  

o  o  o  o  o  

how depressed 
were you about 

your health 
problems?  

o  o  o  o  o  
how lonely did 

you feel 
because of your 

health 
problems?  

o  o  o  o  o  

how much did 
you worry 

about getting 
sick?  

o  o  o  o  o  
how often were 

you very 
worried about 

needing to go to 
the hospital?  

o  o  o  o  o  

how often were 
your joints very 
stiff when you 

woke up?  
o  o  o  o  o  

how often were 
your joints very 
stiff during the 

day?  
o  o  o  o  o  

how often were 
your joints so 

stiff during the 
day that you 

could not 
move?  

o  o  o  o  o  

how often did 
you wake up so 

stiff that you 
could not 

move?  

o  o  o  o  o  
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how often did it 
take you a very 
long time to get 

out of bed 
because of 
stiffness?  

o  o  o  o  o  

 

 

 

Page Break  
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Q46 In the past 30 days,... 

 Never Rarely Sometimes Often Always 

how much did 
you rely on 

others to take 
care of you 

because of your 
health?  

o  o  o  o  o  

how often did 
your health 

slow you down?  o  o  o  o  o  
how often did 

your health 
make it hard for 

you to do 
things?  

o  o  o  o  o  

how often did 
your health 

keep you from 
going out?  

o  o  o  o  o  
how much did 

your health 
make it hard for 
you to do things 

with your 
friends?  

o  o  o  o  o  

 

 

 

Page Break  
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End of Block: Section I Part C: Information about you and your well being 
 

Start of Block: Section I Part E: Information about your social support 

 

Q49 INSTRUCTIONS: This section asks questions about the social support you receive. People sometimes 

look to others for companionship, assistance, or other types of support. How often is each of the 

following kinds of support available to you if you need it? Choose one number from each line. Please 

answer all questions. 

 

 

Q50 How often is each of the following kinds of support available to you if you need it? 
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None of the 

time 
A little of the 

time 
Some of the 

time 
Most of the 

time 
All of the time 

Someone you 
can count on to 

listen to you 
when you need 

to talk  

o  o  o  o  o  

Someone to 
give you 

information to 
help you 

understand a 
situation  

o  o  o  o  o  

Someone to 
give you good 
advice about a 

crisis  
o  o  o  o  o  

Someone to 
confide in or 
talk to about 

yourself or your 
problems  

o  o  o  o  o  

Someone whose 
advice you 
really want  o  o  o  o  o  
Someone to 

share your most 
private worries 
and fears with  

o  o  o  o  o  
Someone to 
turn to for 

suggestions 
about how to 

deal with a 
personal 
problem  

o  o  o  o  o  

Someone who 
understands 

your problems  o  o  o  o  o  
Someone to 

help you if you 
were confined 

to bed  
o  o  o  o  o  
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Someone to 
take you to the 

doctor if you 
needed it  

o  o  o  o  o  
 

 

 

Page Break  
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Q51 How often is each of the following kinds of support available to you if you need it? 

 
None of the 

time 
A little of the 

time 
Some of the 

time 
Most of the 

time 
All of the time 

Someone to 
prepare your 
meals if you 

were unable to 
do it yourself  

o  o  o  o  o  

Someone to 
help with daily 
chores if you 

were sick  
o  o  o  o  o  

Someone who 
shows you love 
and affection  o  o  o  o  o  
Someone to 

love and make 
you feel wanted  o  o  o  o  o  
Someone who 

hugs you  o  o  o  o  o  
Someone to 
have a good 

time with  o  o  o  o  o  
Someone to do 

something 
enjoyable with  o  o  o  o  o  
Someone to get 

together with 
for relaxation  o  o  o  o  o  

Someone to do 
things with to 
help you get 

your mind off 
things  

o  o  o  o  o  

 

 

 

End of Block: Section I Part E: Information about your social support 
 

Start of Block: Section I Part D: Information about your self-efficacy 
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Q47 INSTRUCTIONS: This section asks questions ask about how sure you are in dealing day-to-day with 

sickle cell disease. There are no right or wrong answers; we just want to know what you think. So for 

each question, tell us how sure you are by circling the response that best tells how you feel. Please 

answer every question. 

 

 

Q48 How sure are you that... 
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 Not at all sure Not sure Neither Sure Very sure 

you can do 
something to 
cut down on 
most of the 

pain?  

o  o  o  o  o  

you can keep 
doing most of 
the things you 
do day-to-day?  

o  o  o  o  o  
you can keep 

sickle cell 
disease pain 

from interfering 
with your sleep?  

o  o  o  o  o  

you can reduce 
your sickle cell 
disease pain by 
using methods 

other than 
taking extra 
medication?  

o  o  o  o  o  

you can control 
how often or 
when you get 

tired?  
o  o  o  o  o  

you can do 
something to 
help yourself 
feel better if 

you are feeling 
sad or blue?  

o  o  o  o  o  

you can manage 
your life from 
day-to-day as 

compared with 
other people?  

o  o  o  o  o  

you can manage 
your sickle cell 
symptoms so 

that you can do 
the things you 
enjoy doing?  

o  o  o  o  o  
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you can deal 
with the 

frustration of 
having sickle cell 

disease?  

o  o  o  o  o  

 

 

 

Page Break  
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End of Block: Section I Part D: Information about your self-efficacy 
 

Start of Block: Section I Part A: Demographics 

 

Q4 INSTRUCTIONS: This next section asks about your sociodemographic and clinical information. Please 

answer the following questions to help us better understand your responses. 

 

 

 

Q5 What is your sex? 

o Male  

o Female  

o Prefer not to answer  

 

 

 
 

Q6 What is your current age? 

________________________________________________________________ 
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Q7 Which of the following best describes your race or ethnicity? 

o African American/Black  

o American Indian/Alaska Native  

o Asian  

o Hispanic  

o Native Hawaiian/Other Pacific Islander  

o White/Caucasian  

o Other (please specify) ________________________________________________ 

 

 

Q8 Which of the following describes your current living situation? 

o Living alone  

o Living with family/partner  

o Living with friends  

o Other (please specify) ________________________________________________ 

 

 

 



 
 

182 
 

Q9 What is the highest level of education you have completed? 

o Less than high school  

o High school/GED  

o Some college  

o 2 year college degree  

o 4 year college degree  

o Professional degree (e.g. J.D., M.D.)  

o Masters' degree  

o Doctoral degree  

 

 

 

Q10 Which of the following describes your main occupation? 

o Employed/Self-employed full time  

o Employed part-time  

o Retired  

o Home-maker  

o Student  

o Seeking work  

o Other (please specify) ________________________________________________ 

 

 



 
 

183 
 

Q11 Please indicate the region of the country in which you reside. 

o Northeast  

o Midwest  

o South  

o West  

 

 

 

Q12 Do you currently have health insurance? 

o Yes  

o No  

 

Skip To: Q28 If Do you currently have health insurance? = No 

 

 

Q13 What type of health insurance do you currently have? 

▢ Public insurance (e.g. Medicare, Medicaid, VA)  

▢ Private insurance (e.g. Blue Cross Blue Shield, Aetna, Humana)  

▢ Other (please specify)  ________________________________________________ 

 

 

 

Q62  

  

How often have you had issues getting your opioid prescription for your pain because of any of the 

following reasons:    
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- pharmacy did not have the particular opioid in stock   

- doctor did not prescribe an opioid for your pain   

- your insurance would not cover it   

- you had to pay a high copay (more than $50) for your opioid prescription  

o Always  

o Often  

o Sometimes  

o Rarely  

o Never  

 

 

 

Q28 Please complete the following sentence: As a result of the COVID-19 pandemic, my quality of life 

has ____________ .    

o Worsened  

o Remained the same  

o Improved  

 

End of Block: Section I Part A: Demographics 
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