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Abstract 

Background: The COVID-19 pandemic has impacted the physical and mental health of people worldwide including 
those living with genetic conditions. Sickle cell disease (SCD) is a hematologic chronic disease that causes multisys-
tem damage and morbidity. Individuals living with SCD have had to continue managing their care for their chronic 
disease while following public health measures to protect against infection with COVID-19. Promoting resilience has 
been posited as being psychologically protective for those living with SCD. This study examines changes in resilience 
over time in a SCD population in the context of the COVID-19 pandemic.

Methods: Ninety-seven adults living with SCD completed two parent studies: (1) The INSIGHTS Study, a cross-sec-
tional natural history study conducted from 2014–2019 and (2) The Living with SCD in COVID-19 Pandemic Study, an 
online survey conducted in 2020. Changes over time in resilience, perceived stress, emotional distress, and physical 
and mental health were analyzed in multivariable repeated measures model.

Results: Results showed that the psychological resilience of our study cohort had significantly decreased (0.19, 
p=0.01) over time. Resilience during the pandemic was associated with better mental health and physical health and 
lower perceived stress and emotional distress. In addition, results showed that marital status, education level, and 
employment were significantly associated with the psychological resilience of study participants.

Conclusion: Resilience declined during the COVID-19 pandemic but was still associated with better physical and 
mental health outcomes. Future studies should investigate the relationship between resilience and sociodemo-
graphic factors.
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In the beginning of 2020, the world experienced expo-
nentially increasing rates of infection by a coronavirus 
known as SARS-CoV-2, which is a highly infectious and 
potentially lethal virus that causes COVID-19 [1]. On 
March 11, 2020, the World Health Organization (WHO) 

declared that COVID-19 was a global pandemic [2]. 
In the two years since the pandemic was declared, the 
United States has suffered some of the worst outcomes 
across the globe. The United States had the highest global 
confirmed case count between June and December of 
2020, with confirmed case counts increasing from nearly 
1.8 million to over 18 million during that time period 
[3]. Confirmed coronavirus deaths were also some of 
the highest globally in the United States during this time 
period. Between June and December of 2020, confirmed 

Open Access

*Correspondence:  ashley.buscetta@nih.gov

1 Social and Behavioral Research Branch, National Human Genome Research 
Institute, National Institutes of Health, Bethesda, Maryland, USA
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40359-022-00862-0&domain=pdf


Page 2 of 10Buscetta et al. BMC Psychology          (2022) 10:156 

deaths increased from roughly 100,000 to nearly 330,000 
in number [3] .

COVID-19 is a novel coronavirus that was never before 
seen in humans and was the first coronavirus to spark a 
pandemic [4]. Its novelty meant that feelings of uncer-
tainty and fear would persist in the public as the scientific 
community raced to study this new virus and develop 
prevention and treatment options. Without a full under-
standing of COVID-19’s infectivity, transmissibility, and 
virology, people were reliant on simple public health 
measures, such as wearing masks and physical distanc-
ing, to protect their health.

As scientific knowledge of COVID-19 increased, it 
became apparent that certain populations, such as those 
living with sickle cell disease (SCD), may be at higher risk 
of suffering from a severe disease course. Sickle cell dis-
ease is the most commonly inherited hematologic genetic 
disorder in the United States. It affects approximately 
100,000 people in the United States (U.S.), most of whom 
are of African descent [5] [6]. It is caused by a single point 
mutation in the hemoglobin beta chain found on chro-
mosome 11 which produces Hemoglobin S (HbS). SCD is 
a chronic disease with potentially devastating acute com-
plications, such as acute chest syndrome, vaso-occlusion, 
and infection [7]. In the first two months after the WHO 
declared COVID-19 to be a pandemic, Panepinto et  al. 
(2020) performed an analysis of persons (n=178) liv-
ing with sickle cell disease and COVID-19 in the United 
States. Data was collected by the SECURE-SCD Registry 
that was established by the Medical College of Wiscon-
sin. The study found that 69% were hospitalized, 11% 
required ICU admission, and 7% died [8]. The Centers for 
Disease Control (CDC) deemed SCD to be an underlying 
medical condition that increases a person’s risk of severe 
illness from COVID-19 [9]. Impaired immunity and car-
diopulmonary dysfunction put individuals living with 
SCD at higher risk for more severe COVID-19 [10, 11]. 
The latest data from the SECURE-SCD registry (January 
14, 2022) reports 973 cases and 19 deaths [12].

The uncertainty and fear surrounding the COVID-19 
pandemic has led to a rise in emotional distress, lead-
ing to a global mental health crisis among the general 
population and particularly among groups deemed high 
risk [13]. Chronically ill populations have especially felt 
the psychosocial effects of the pandemic, with one study 
reporting higher levels of anxiety and depression among 
individuals with chronic diseases [14]. This phenom-
enon can possibly be attributed to awareness of vulner-
ability to COVID-19 and decreased access to healthcare, 
along with isolation and stress exacerbated by quarantine 
measures [14].

Research regarding the psychosocial impact of 
COVID-19 on adults living with SCD is limited, however, 

increased levels of anxiety among pediatric patients have 
been reported [15]. In general, sickle cell disease has been 
associated with worsened mental health [16]; literature 
has demonstrated an association between increased pain 
episodes among SCD patients and higher levels of anxi-
ety, depression, and emotional distress [17]. Throughout 
the COVID-19 pandemic, many people living with sickle 
cell disease are dealing with multiple factors that increase 
their vulnerability towards worsened mental health; they 
are living with a chronic disease, can be immunocompro-
mised, and the generally heightened levels of stress and 
isolation are likely pressuring their strategies for manag-
ing emotional well-being. It is also understood that psy-
chological forms of stress are related to vaso-occlusive 
pain episodes amongst people living with SCD [18]. All 
of these factors complicate how they access healthcare 
for their existing SCD. It is important to understand how 
these myriad stressors are impacting the psychological 
resilience of individuals living with SCD to better address 
their mental health during this time. Therefore, studying 
and addressing the psychological resilience of the SCD 
population can also benefit their physical well-being.

Research in resilience posits a unique opportunity to 
expand current understandings on how to improve qual-
ity of life and clinical outcomes for patients living with 
SCD. Resilience has differing meanings as it has been 
studied in various disciplines using a range of method-
ologies. However, its role in health and well-being is well 
recognized by both the European Psychiatric Associa-
tion (EPA) and the American Psychological Association 
(APA), becoming a key part of the World Health Organi-
zation’s European policy framework– Health 2020—and 
the United Nations Sustainable Development Goals [19]. 
The American Psychological Association defines resil-
ience as the process of adapting well in the face of adver-
sity, trauma, tragedy, threats, or significant sources of 
stress [20]. Others have defined resilience as the power to 
overcome a shock or crisis and return to an original state 
[21], or simply the ability to bounce back [22]. Resilience 
has also been conceptualized as a psychosocial capability 
to reduce negative emotions while enhancing adaptation 
during a crisis [23]. Some have posited that resilience is a 
dynamic interaction of internal and external risk factors 
and protective factors during a crisis [24]. For the pur-
poses of our study, we utilize Smith et al.’s BRS definition 
of resilience which states that, broadly, "resilience is the 
ability to bounce back or recover from stress.”

It has been well documented that the COVID-19 pan-
demic has impacted the psychosocial health, in par-
ticular, resilience, of many people worldwide [25, 26]. 
However, there are limited studies that specifically meas-
ure changes in resilience within a population living with 
chronic disease, including sickle cell disease, during the 
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pandemic. This is the first study, to our knowledge, to 
measure changes in resilience over time in a SCD popu-
lation during the COVID-19 pandemic. One study has 
demonstrated a relationship between resilience, chronic 
disease, and depressive symptoms [27]. Both resilience 
and chronic disease were found to be significant predic-
tors for depressive symptoms during the initial outbreak 
of COVID-19 [26]. Another study found that those living 
with a chronic disease are more likely to report higher 
levels of stress, anxiety, and depression than those living 
without a chronic disease, and that promoting psycho-
logical interventions to help individuals cope and recover 
from stressful situations is necessary [28]. Consistent 
with past resilience literature, recent studies focusing on 
the mental health of chronic disease patients recognize 
the need for interventions that improve psychological 
resilience within these populations [29]. Furthermore, 
there has been a recent call to devote scientific attention 
to mitigating the impacts of the social threat caused by 
COVID-19 for communities experiencing chronic pain, 
amplifying the importance of assessing the resilience of 
adults living with SCD [30].

This study is a preliminary longitudinal exploration on 
resilience, perceived stress, emotional distress, and gen-
eral physical and mental health among a cohort of adults 
living with SCD in the U.S. In this study, there are two 
aims: 1) to collect and analyze psychosocial data of adults 
(18 years or older) living with SCD and 2) to explore fac-
tors which influence psychological resilience. In order 
to investigate the impact that the COVID-19 pandemic 
had on psychological and physiological well-being, we 
analyzed data from this cohort collected at two different 
time points: pre-pandemic and during pandemic.

Methods
Data used in this analysis was extracted from two par-
ent studies collected between 2014–2020. Participants 
included in this analysis completed both “pre” and “dur-
ing” pandemic studies, were age 18 or older, had a diag-
nosis of SCD including all genotypes, and were current 
residents in the United States.

Study sample
The INSIGHTS Study
INSIGHTS into the Microbiome and Environmen-
tal Contributions to Sickle Cell Disease and Leg Ulcers 
Study (NCT02156102, registration date 05/06/2014) is an 
ongoing prospective, cross-sectional, multi-site research 
study. Data used for this analysis were collected between 
2014 and 2019. Surveys were interviewer-adminis-
tered. Participants for this study either enrolled at the 
NIH Clinical Center (Bethesda, MD) or the Montefiore 
Medical Center (Bronx, NY) and were consented and 

compensated for their time and effort. Study approval 
was obtained through the National Institutes of Health 
(NIH) Institutional Review Board (IRB) for protocol 
number 14HG0125. Data obtained from this study was 
considered ‘Pre-pandemic’ given the time point.

The COVID‑19 Sickle Cell Study Survey
Living with Sickle Cell Disease in the COVID-19 Pan-
demic (NCT04417673, registration date 05/06/2020) is 
a longitudinal study aimed at understanding the extent 
and impact of life changes induced by the COVID-19 
pandemic on individuals living with SCD in the United 
States. The study was developed the month following the 
declaration of COVID-19 as a pandemic in April–May 
2020 as an online, self-administered survey instrument, 
with initial data collection beginning June 2020. Given 
the longitudinal nature of the study, participants will be 
interviewed at regular time intervals through 2022. Par-
ticipants were recruited from the INSIGHTS study. All 
eligible individuals agreed to participate in the study 
prior to data collection and were compensated with a $20 
electronic gift card upon completion. Study approval was 
obtained through the NIH Institutional Review Board 
for protocol number 20HGN125. The need for informed 
consent was waived by the NIH IRB. Data collected 
between June 2020 and December 2020 was used for our 
analysis and was categorized as ‘During pandemic’.

Primary outcome measures
Brief Resilience Scale
The Brief Resilience Scale (BRS) was created by Smith 
and colleagues at the University of New Mexico in 2008 
to assess resilience as the ability to bounce back [22]. 
Scores are categorized as “low resilience” (1.00–2.99), 
“normal resilience” (3.00–4.30), and “high resilience” 
(4.31–5.00). The BRS is considered a good measure of 
positive correlations with general well-being, social sup-
port, and positive reframing of events [31]. In instances 
where the BRS score was not categorized, higher scores 
indicate more resilience.

Cohen Perceived Stress Scale
The Cohen Perceived Stress Scale (PSS) was coined in 
1983 by Sheldon Cohen and is designed to measure the 
degree to which a respondent considers events over the 
last month in their life as stressful [32]. A respondent’s 
daily experiences, major life events, and/or access to cop-
ing resources may account for different levels of stress 
when compared to another respondent experiencing the 
same event. Scores are categorized as “low stress” (0–13), 
“moderate stress” (14–26), and “high stress” (27–40).
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ASCQ‑Me Emotional Impact Scale
The Adult Sickle Cell Quality of Life Measurement Infor-
mation System (ASCQ-Me) Emotional Impact Scale was 
created in 2005 in a collaboration between the National 
Heart, Lung, and Blood Institute (NHLBI) and the Amer-
ican Institutes for Research (AIR). The Emotional Impact 
Subscale consists of five questions on participants’ 
emotional distress within the past seven day to which 
respondents answer on a scale of never/not at all (score = 
1) to always/very (score = 5), with higher scores indicat-
ing better health-related quality of life (QOL) [33] [34].

PROMIS Global Mental and Physical Health Scales
The Patient-Reported Outcomes Measurement Informa-
tion System (PROMIS) was created in 2004 by a coop-
erative group led by NIH and several U.S. academic 
institutions [35]. The Global Mental Health (GMH-2) and 
Global Physical Health (GPH-2) Scales are both 2 item 
questionnaires with five-category response scales [36]. 
These measures assess function and well-being within 
the mental and physical domains of health.

Statistical analysis
Participant demographics and collected study meas-
urements were summarized using common descriptive 
statistics. Frequency percentages were reported for cat-
egorical variables and mean and standard deviation (SD) 
for the continuous variables. The Spearman correlation 
coefficient was used to examine associations between 
resilience and measures of self-reported health and well-
being. Additionally, Student’s paired t-tests were utilized 
to examine the unadjusted mean score differences before 
and during the COVID-19 pandemic for the following 
measures: self-reported physical, mental and emotional 
health, Brief Resilience Scale, and Cohen’s Perceived 
Stress Scale.

These outcomes (physical health, mental health, emo-
tional health, and Cohen PSS) were then examined in a 
repeated measures model to assess change over time in 
relation to resilience. The multivariable repeated meas-
ures models adjusted for sociodemographic and clinical 
variables including age (young [18–40 years] vs. older 
[40+ years]), sex (male vs. female), currently married 
(no vs. yes), currently employed (no vs. yes), current 
educational level (high school degree or some college 
vs. a bachelor’s degree or higher), and initial SCD clini-
cal severity (low vs. high severity) [37]. Additionally, we 
were interested in within-subject changes for the resil-
ience categories pre- and during pandemic, so an inter-
action term was included to examine the time effect of 
resilience on the outcomes. Regression diagnostics, using 
studentized residual analysis and a cut-off range between 
— 2 and 2, were performed to identify and subsequently 

remove outliers. Statistical significance for all results 
were determined based on a p-value of <0.05. All statisti-
cal analyses were completed using SAS version 9.4.

Results
Ninety-seven participants (mean age= 47.3, SD= 11.2) 
were included in this study. Demographic variables can 
be found in Table 1. The majority of the population was 
female (63%) and identified as Black/African American 
(95%). Approximately, 45% had a bachelor’s degree or 
higher, 47% were currently working, and 41% were mar-
ried or living with a partner. Income levels of $60,000 and 
higher were reported by 37% of the study population.

Resilience scores decreased by an average of 0.19 points 
(p=0.01) during the COVID-19 pandemic in compari-
son to pre-pandemic (Table  2). Furthermore, there was 
a 7% increase in the number of participants with a BRS 
score below 2.99, a range categorized as “Low” resilience 
(Fig  1). Participants reported incidence of COVID-19 
infection and possible exposure during the two weeks 
prior to survey completion. (Table 3). Overall, a majority 
of study participants denied being diagnosed with (n=91) 
or exposed to (n=93) COVID-19. Ninety-two partici-
pants also denied having any family members diagnosed 
with COVID-19. Slightly over half of the participants 
(n=51, 53%) reported having at least one symptom that 
was associated with COVID-19 infection, such as fever, 
cough, or shortness of breath.

Spearman correlation coefficient values for “during 
pandemic” resilience scores in relation to the outcomes 
are demonstrated in Table  4. Current resilience lev-
els were significantly associated with less worry about 
being infected (rho= — 0.31, p<0.0001), less emotional 
distress (rho= — 0.47, p<0.0001), less perceived stress 
(rho= — 0.55, p<0.0001), and feeling less threatened (rho 
— 0.34, p<0.001) by COVID-19. Current resilience val-
ues were also significantly associated with higher mental 
health scores (rho= 0.48, p<0.0001) and physical health 
scores (rho= 0.25, p=0.01) (Table 4).

Table 5 presents the results of the longitudinal analysis 
for the five outcomes. The time effect was only signifi-
cant for the resilience outcome, such that the observed 
decrease in resilience levels over time remained signifi-
cant even after adjusting for sociodemographic and clini-
cal variables (p<0.01). Unemployment status (β= — 0.28, 
p<.05), not being married (β= — 0.33, p<.01), and hav-
ing lower educational attainment defined as high school 
degree or some college (β = — 0.41, p<.01) were signifi-
cantly associated with lower resilience levels, after adjust-
ing for covariates. For other outcomes, high resilience, 
compared to normal resilience, was significantly associ-
ated with higher (positive) mental health scores (β= 1.77, 
p<.05), as well as lower emotional distress (β= — 2.22, 
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p<.05) and lower perceived stress (β= — 5.51, p<.01). 
Employment status was the only factor that was signifi-
cantly predictive of all the outcomes with those report-
ing current unemployment experiencing lower mental 
health scores (β= — 0.81, p<.001), lower physical health 
scores (β= — 0.81, p<.001), higher emotional distress 
(β= — 1.75, p<.001), and higher perceived stress (β= 
3.15, p<.001).

Discussion
To our knowledge, this is the first study to examine longi-
tudinal resilience in a sickle cell disease adult population 
during the COVID-19 pandemic. There was a significant 
decrease in resilience levels during the pandemic. Over 
time, this cohort also experienced increased perceived 
stress with a decline in physical health, mental health, 
and emotional distress, but these were not statistically 
significant. Despite the overall decline in resilience over 
time, the level of resilience that remained during the pan-
demic was psychosocially protective, defined as “assets 
and resources within the individual, their life, and envi-
ronment that facilitate the capacity for adaptation and 
‘bouncing back’ in the face of adversity” [38]. Lupe et al. 
(2020) showed that people with lower resilience can 
gain the ability to adapt to adversity [39]. The “during 
pandemic” resilience levels were associated with feeling 
less threatened by COVID-19 and worrying less about 
becoming infected, indicating some degree of its psycho-
social protectiveness.

In this cohort, very few people reported exposure to or 
infection with COVID-19, but over half reported possible 
COVID-19 associated symptoms at the time of survey. 
This kind of uncertainty about one’s health status, as well 
as the lack of testing, knowledge, and misinformation 
that plagued the beginning of this pandemic, may have 
contributed to psychological distress. The COVID-19 
pandemic is responsible for causing stress, trauma, fear, 
and feelings of uncertainty for the general population 
[13]. Overall, a majority of this cohort reported feelings 
of fear (82.5%), threat (83.5%), and worry (81.4%) about 
COVID-19. Looking closer at those with higher resil-
ience (>4.31) showed that this subgroup had better men-
tal health, less emotional distress, and lower perceived 
stress, along with worrying less, feeling less threatened, 
and experiencing less fear from COVID-19. Those with 
lower resilience experienced a decline in physical health 
over time compared to those with normal or high resil-
ience whose physical health remained steady.

Some socioeconomic factors were significantly asso-
ciated with resilience. Those with lower resilience were 
more likely to be unemployed, unmarried, and less edu-
cated. Employment status was a significant predictor 
for mental and physical health, emotional distress, and 

Table 1 Descriptive characteristics of pre-pandemic and during 
pandemic participants

a Black/African American vs. American Indian/Alaska Native, Asian, Native 
Hawaiian/Other Pacific Islander, White
b Hispanic/Latino vs. Non-Hispanic/Latino
c Private: private health insurance, employer health insurance, private + other 
government insurance
d Government Health Insurance: Military Health Care, Indian Health Service, 
government health insurance marketplace plan, other government plan
e Some College and Below: eighth grade or below, high school graduate or 
equivalent, some college, associate degree

Variable Pre-pandemic During 
pandemic

N = 97 % N = 97 %

Age, mean (SD/range) 39 (11.2, 
19–66 
years)

– 41.3 (11.2, 
21–68 
years)

–

Sickle cell disease severity
High severity – – 28 28.9

Low severity – – 69 71.1

Sex
Male 37 38.14 36 37.1

Female 60 61.86 61 62.9

Race/ethnicity
Black/African  Americana 93 96.9 89 94.7

Hispanicb 6 6.3 6 6.5

Insurance status
Privatec 49 51 44 45.4

Medicare/medicaid/Medigap/
SCHIP

33 34.4 34 35.1

Government health  insuranced 4 4.2 7 7.2

No coverage 10 10.4 – –

Education
Some college and  belowe 47 48.5 37 38.1

Bachelor’s/master’s degree 44 45.4 44 45.3

Professional/doctoral degree 6 6.2 5 5.2

Marital status
Married/living with partner 30 30.9 40 41.2

Divorced/separated/widowed 13 13.4 12 12.4

Never married 54 55.7 45 46.4

Income
Less than $10k - $29k 34 36.6 28 29.8

$30k - $59k 29 31.2 31 33

$60k - $90k 13 14 13 13.8

Greater than $90k 17 18.3 22 23.4

Employment status
Working currently 46 47.4 46 47.4

Retired/student/keeping house 14 14.4 12 12.4

Unemployed/looking for work/
lost job

19 19.6 8 8.2

Disabled 18 18.6 23 23.7

Other – – 7 7.2
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perceived stress. This is consistent with the literature 
and important to note as less than half of the cohort 
reported they were currently working. Knisely et  al. 
(2020) showed that unemployment in a SCD population 
was significantly associated with worsening pain impact 
and social functioning [40]. Nationwide, there was a 
record-breaking unemployment rate (13% of U.S. popula-
tion) in the first 3 months of the pandemic [41]. Unem-
ployment directly related to the pandemic compounded 
the stress of the situation. Loss of one’s job and income 
can contribute to a lack of feeling in control and to lower 
self-worth, which can lead to worsening mental and emo-
tional health [42]. Marital status was significantly associ-
ated with resilience scores. There was a marginal (10%) 
increase in those reporting to be married or living with 
a partner during COVID. The role of a partner or spouse 
can be a significant source of caring and support for any 
adult living with a chronic disease, helping to increase 

coping and mitigate stress, and thus increase resilience 
[43]. Lower educational attainment is associated with 
chronic health conditions, which may explain why nearly 
half of participants in this cohort report having a college 
degree or lower [44]. In general, connections between 
education and health and emotional well-being are pre-
sent across multiple populations, making the association 
between resilience and education an expected finding 
[45–47].

People at higher risk for COVID-19 disease may expe-
rience adverse psychosocial health outcomes. Prior 
stress and resilience research has shown the higher the 
controllability of a stressful situation is, the better indi-
viduals cope with this situation [48]. Sickle cell disease is 
inherently unpredictable and similar to stress in terms of 
its dynamic nature and severity [18]. It is a chronic dis-
ease with acute complications, which often leaves those 
affected experiencing a lack of control over their own 

Table 2 Mean psychosocial scale scores during pandemic and mean score differences pre and during pandemic

*Mean score during pandemic

Psychosocial scale Mean* SD Range Mean difference P value

Brief Resilience Scale 3.6 0.78 1.0–5.0 0.195 0.01

ASCQ-Me Emotional Impact Scale 10.4 4.5 5.0–25.0 0.075 0.88

Cohen’s Perceived Stress Scale 19.9 6.4 5.0–20.0 — 1.163 0.07

PROMIS Global Mental Health Scale 13.4 3.3 7.0–20.0 0.448 0.09

PROMIS Global Physical Health Scale 12.6 2.8 7.0–18.0 0.24 0.35
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body and health. It is important for those living with 
SCD to be equipped with positive coping mechanisms in 
response to their highly variable chronic disease [49].

Limitations
There are a few limitations to account for within this 
study. First, the sample size was small, limiting the 
generalizability and representativeness of this study. 

Additionally, survey administration differed between 
the two parent studies. The INSIGHTS study survey 
was interviewer-administered and the COVID SCD sur-
vey was self-administered. Respondents may have also 
been susceptible to social desirability bias in order to 
appear more aligned with recommended health meas-
ures. Self-reported psychological measures may also not 
be perfectly aligned with assessments by mental health 

Table 3 Incidence of COVID-19 related fear, threat, worry, infection, and exposure

a Yes, someone with a positive test; Yes, someone with a medical diagnosis, but no test; Yes, someone with possible symptoms, but no diagnosis by a doctor
b Yes, I have had a positive test; Yes, I have been tested and tested negative; Yes, I had a medical diagnosis, but no test; Yes, have had some possible symptoms, but no 
diagnosis by doctor
c Yes, member of household; Yes, non-household member
d Other: runny nose, sneezing, muscle/body aches, vomiting, diarrhea, other symptom

Variable N %

Fear of COVID-19
Not at all 17 17.5

A little bit 19 19.6

Somewhat 15 15.5

Very much 24 24.7

Extremely 22 22.7

Feeling threatened by COVID-19
Not at all 16 16.5

A little bit 20 20.6

Somewhat 26 26.8

Very much 25 25.8

Extremely 10 10.3

Worried about COVID-19 Infection
Not at all 18 18.6

Slightly 24 24.7

Moderately 20 20.6

Very 17 17.5

Extremely 18 18.6

During the past two weeks, have you been exposed to someone likely to have Coronavirus/COVID-19?
Yesa 4 4.1

No 93 95.9

During the past two weeks, have you been suspected of having Coronavirus/COVID-19 infection?
Yesb 6 6.2

No 91 93.8

During the past two weeks, has anyone in your family been diagnosed with Coronavirus/COVID-19?
Yesc 6 6.2

No 92 93.8

During the past two weeks, have you had any of the following symptoms?
Fever 6 6.2

Cough 15 15.5

Shortness of breath 12 12.4

Sore throat 6 6.2

Fatigue 35 36.1

Loss of taste or smell 2 2.1

Other  symptomd 52 53.6
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professionals [27]. The vagueness and lack of specificity 
with most of the associated COVID-19 symptoms cou-
pled with decreased access to healthcare and diagnostic 
testing to detect SARS-CoV-2 could create a general-
ized state of anxiety. Also, we did not assess the quality 
of the demographic factors our participants reported at 
the time of our COVID survey. For example, it is well 

documented that during the pandemic there has been 
a rise in interpersonal violence within partnerships and 
families [50]. As we were not able to assess the healthi-
ness of this demographic factor, there is risk of misat-
tributing marriage as automatically relating to higher 
levels of resilience in our participants. Additionally, 
further research is needed to better understand how 
unemployment and education have contributed to the 
overall decline in resilience observed during the pan-
demic. We suggest a qualitative approach would be help-
ful to describing what precisely impacts the resilience of 
our population, particularly during these unprecedented 
times.

Conclusion
The COVID-19 pandemic has exacerbated exist-
ing health disparities for vulnerable populations in 
the U.S. [51]. Our study investigated the relationship 
between the mental and physical well-being of adults 
living with SCD during a pandemic. While our study 
reinforces existing literature demonstrating that resil-
ience, as a psychological capacity to bounce back from 

Table 4 Spearman correlations for Brief Resilience Scale during 
COVID-19 pandemic

Measure Resilience

rho p value

Mental health 0.48 <.0001

Emotional distress — 0.47 <.0001

Physical health 0.25 . 01

Perceived stress — 0.55 <.0001

Worried about COVID-19 Infection — 0.31 .002

Threatened by COVID-19 — 0.32 .002

Fear of COVID-19 — 0.18 .08

Table 5 Repeated measures models of predictors and health outcomes

*p<0.05, **p<0.01, ***p<0.001
a Parameter estimates or the β coefficient, give the difference in the mean scores for the outcomes (Mental Health, Emotional Impact/Distress, Physical Health, 
Perceived Stress, Resilience) between the indicated group and reference group (e.g., Female vs. Male or Not Working vs. Working).
b The interaction terms were only tested for time and resilience to look at the effect of time on within group differences for the resilience categories and their 
association with the outcomes.

Variable Modela,b: outcomes and parameters estimates

Mental health Emotional 
impact/distress

Physical health Perceived stress Resilience

Sex
Female vs. Male — 0.35 0.31 — 0.44 1.4 0.07

SCD clinical severity
Low vs. High 0.23 — 0.42 0.24 0.67 — 0.26

Employment status
Unemployed vs. employed — 0.81** 2.09** — 1.75** 3.15** — 0.28*

Married
No vs. Yes — 0.76 1.42 0.19 0.83 — 0.33**

Educational status
Highschool or some college vs. Bachelor’s or higher — 1.43* 2.01** — 1.13* 1.7 — 0.41**

Age category
Younger vs. older — 0.37 0.07 0.91 2.09* 0.001

Resilience category
High resilience vs. normal 1.77* — 2.22* 0.33 — 5.51** –

Low resilience vs. normal — 0.59 1.81 — 0.42 0.86 –

Timepoint
Pre- vs. during pandemic 0.52 0.48 0.09 — 1.23 0.21**

Resilience category timepoint b

High pre-pandemic vs. during pandemic — 0.56 0.18 0.13 0.43 –

Low pre-pandemic vs. during pandemic — 0.24 — 0.66 1.3 0.44 –
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stress, is related to other indicators of physical and 
mental health, it also demonstrates that resilience is a 
psychologically and physically protective resource in 
this population during the specific stress created by 
the pandemic. Thus, those individuals who indicated 
higher levels of resilience prior to the pandemic con-
tinued to have better physical and mental health out-
comes throughout the period of data collection. This 
emphasizes the need to build resiliency throughout the 
lives of individuals, prior to a traumatic event, for its 
protective capacities to impact health outcomes. Uti-
lizing the Brief Resilience Scale in clinical encounters 
to screen those with low resilience may lead to imple-
menting helpful interventions to prevent some of the 
adverse physical and psychosocial outcomes associated 
with lower levels of resilience. It also posits that collect-
ing information on resilience over time may have clini-
cal utility in the lives of individuals living with chronic 
illness, particularly as a tool to coordinate preventive 
care.

In our cohort, individuals living with SCD were not 
immune to the stress of COVID-19, as resilience scores 
waned in relation to factors directly impacted by the pan-
demic, such as a rise in unemployment. Vulnerable popu-
lations, such as the SCD community, are often portrayed 
as having “grandeous” amounts of resilience compared to 
the general population [52]. While financial instability is 
a known factor related to lessened resilience, SCD popu-
lations has historically had to interact with this stressor 
throughout their lives as a burden of SCD and living 
with a chronic disease [53]. In addition, our population is 
more likely to be unemployed or on disability compared 
to the general population prior to COVID-19 [54]. There-
fore, our findings question the impact that these known 
factors have on a community that lives with an unpre-
dictable disease and historically withstands significant 
trauma. Additionally, while we advocate for resiliency 
in times of stress, trauma, and uncertainty, we need to 
uphold a balanced perspective and investigate the struc-
tural factors that are at the root of the problems faced by 
this population. The resiliency in our study participants 
coupled with their lived experiences of dealing with SCD 
did not provide them with a unique ability or advantage 
to live in a world with COVID-19. As they were still sus-
ceptible to the overall stress caused by the pandemic, 
further research is needed to better understand how 
to protect this community from forces that lessen their 
resilience. As this study is the first to look at resilience 
over time in a population of adults living with SCD, we 
hope this provides invaluable insights for clinicians and 
researchers into the psychological well-being of people 
living with SCD.

Abbreviations
AIR: American institutes for research; APA: American psychological association; 
ASCQ-Me: Adult sickle cell quality of life measurement information system; 
BRS: Brief resilience scale; CDC: Centers for disease control; EPA: European 
psychiatric association; IRB: Institutional review board; NHLBI: National heart, 
lung, and blood institute; NIH: National institutes of health; PROMIS: Patient-
reported outcomes measurement information system; PSS: Perceived stress 
scale; QOL: Quality of life; SCD: Sickle cell disease; SD: Standard deviation.

Acknowledgements
We would like to acknowledge the individuals living with SCD who gener-
ously volunteered to participate in these studies.

Author contributions
AB, KA and VB conceptualized the project. KA and HR performed formal 
analysis of data. All authors contributed to writing, review, and editing of the 
manuscript. All authors read and approved the final manuscript.

Funding
Open Access funding provided by the National Institutes of Health (NIH) 
This work was funded by the Intramural Research Program, National Human 
Genome Research Institute of the National Institutes of Health. INSIGHTS 
Study ClinicalTrials.gov Identifier: NCT02156102. Living with SCD in the COVID-
19 Pandemic ClinicalTrials.gov Identifier: NCT04417673. The authors have no 
conflicts of interest to disclose.

Availability of data and materials
The datasets generated and analyzed during the current study are available in 
the openICPSR repository, https:// doi. org/ 10. 3886/ E1663 21V1

Declarations

Ethics and consent to participate
INSIGHTS into the Microbiome and Environmental Contributions to Sickle Cell 
Disease and Leg Ulcers Study (NCT02156102) was approved by the National 
Institutes of Health Institutional Review Board for protocol number 14HG0125. 
All methods were carried out in accordance with relevant guidelines and 
regulations. Participants agreed to participate and were consented prior to 
any data collection. Participants were compensated after study completion. 
Living with Sickle Cell Disease in the COVID-19 Pandemic (NCT04417673) 
Study approval was obtained through the National Institutes of Health 
Institutional Review Board for protocol number 20HGN125. All eligible 
individuals agreed to participate in the study prior to data collection and were 
compensated with a $20 electronic gift card upon completion. The need for 
informed consent was waived by the NIH IRB. All methods were carried out in 
accordance with relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Social and Behavioral Research Branch, National Human Genome Research 
Institute, National Institutes of Health, Bethesda, Maryland, USA. 2 Emory 
University, Atlanta, Georgia, USA. 3 University of California San Francisco School 
of Medicine, CA, San Francisco, USA. 

Received: 18 February 2022   Accepted: 6 June 2022

References
 1. WHO. Novel Coronavirus (2019-nCoV) situation report-1. 2020.
 2. Center for Disease Control and Prevention. New ICD-10-CM code for the 2019 

Novel Coronavirus (COVID-19). 2020; https:// www. cdc. gov/ nchs/ data/ icd/ 
Annou nceme nt- New- ICD- code- for- coron avirus- 3- 18- 2020. pdf.

https://doi.org/10.3886/E166321V1
https://www.cdc.gov/nchs/data/icd/Announcement-New-ICD-code-for-coronavirus-3-18-2020.pdf
https://www.cdc.gov/nchs/data/icd/Announcement-New-ICD-code-for-coronavirus-3-18-2020.pdf


Page 10 of 10Buscetta et al. BMC Psychology          (2022) 10:156 

 3. Cumulative cases. Johns Hopkins Coronavirus Resource Center [cited 2022 
May 10]; https:// coron avirus. jhu. edu/ data/ cumul ative- cases.

 4. Basics of COVID-19. 2021; https:// www. cdc. gov/ coron avirus/ 2019- ncov/ 
your- health/ about- covid- 19/ basics- covid- 19. html.

 5. Carroll PC, et al. A preliminary study of psychiatric, familial, and medical 
characteristics of high-utilizing sickle cell disease patients. Clin J Pain. 
2013;29(4):317–23.

 6. Hassell, K.L., Population estimates of sickle cell disease in the US. Am J Prev 
Med, 2010. 38(4Suppl): S512-21.

 7. Ware RE, et al. Sickle cell disease. Lancet. 2017;390(10091):311–23.
 8. Panepinto JA, et al. Coronavirus Disease among persons with sickle 

cell disease, United States, March 20-May 21, 2020. Emerg Infect Dis. 
2020;26(10):2473–6.

 9. Severe Outcomes Among Patients with Coronavirus Disease 2019 (COVID-19) 
— United States, February 12–March 16, 2020. 2020.

 10. Sahu KK, et al. COVID-19 in patients with sickle cell disease: A 
single center experience from Ohio, United States. J Med Virol. 
2021;93(5):2591–4.

 11. McCloskey KA, et al. COVID-19 infection and sickle cell disease: a UK 
centre experience. Br J Haematol. 2020;190(2):e57–8.

 12. Secure-SCD Registry, Surveillance Epidemiology of Coronavirus (COVID-
19) Under Research Exclusion Overview. 2021.

 13. Xiong J, et al. Impact of COVID-19 pandemic on mental health in the 
general population: a systematic review. J Affect Disord. 2020;277:55–64.

 14. Sayeed A, et al. Mental health outcomes of adults with comorbidity and 
chronic diseases during the COVID-19 pandemic: a matched case-control 
study. Psychiatr Danub. 2020;32(3–4):491–8.

 15. Tezol O, Unal S. Anxiety level and clinical course of patients with sickle cell 
disease during the COVID-19 outbreak. Arch Pediatr. 2021;28(2):136–40.

 16. Myrvik MP, et al. Mental health disorders influence admission rates 
for pain in children with sickle cell disease. Pediatr Blood Cancer. 
2013;60(7):1211–4.

 17. Anie KA. Psychological complications in sickle cell disease. Br J Haematol. 
2005;129(6):723–9.

 18. Shah P, et al. Mental stress causes vasoconstriction in subjects with sickle 
cell disease and in normal controls. Haematologica. 2020;105(1):83–90.

 19. Ballivian J, et al. Impact of COVID-19-related stress and lockdown on 
mental health among people living with HIV in argentina. J Acquir 
Immune Defic Syndr. 2020;85(4):475–82.

 20. Cusinato, M., et al., Stress, resilience, and well-being in italian children and 
their parents during the COVID-19 pandemic. Int J Environ Res Public 
Health, 2020. 17(22).

 21. Rutter PA, Freedenthal S, Osman A. Assessing protection from suicidal 
risk: psychometric properties of the suicide resilience inventory. Death 
Stud. 2008;32(2):142–53.

 22. Smith BW, et al. The brief resilience scale: assessing the ability to bounce 
back. Int J Behav Med. 2008;15(3):194–200.

 23. KH, Y., Correlational Study on the Mastery and Depression in Chronic Arthritis 
Patients. The Korean Journal of Rehabilitation Nursing, 2006. 9(2): p. 
161–165.

 24. Dias R, et al. Resilience of caregivers of people with dementia: a system-
atic review of biological and psychosocial determinants. Trends Psychia-
try Psychother. 2015;37(1):12–9.

 25. Paredes MR, et al. The impact of the COVID-19 pandemic on subjective 
mental well-being: the interplay of perceived threat, future anxiety and 
resilience. Pers Individ Dif. 2021;170: 110455.

 26. Osimo SA, et al. The influence of personality, resilience, and alexithymia 
on mental health during COVID-19 pandemic. Front Psychol. 2021;12: 
630751.

 27. Schmitt AA Jr, et al. Potential predictors of depressive symptoms during 
the initial stage of the COVID-19 outbreak among Brazilian adults. J Affect 
Disord. 2021;282:1090–5.

 28. Ozamiz-Etxebarria N, et al. Stress, anxiety, and depression levels in the 
initial stage of the COVID-19 outbreak in a population sample in the 
northern Spain. Cad Saude Publica. 2020;36(4): e00054020.

 29. Al-Rahimi JS, et al. Levels and predictors of fear and health anxiety during 
the current outbreak of COVID-19 in immunocompromised and chronic 
disease patients in Saudi Arabia: a cross-sectional correlational study. 
PLoS One. 2021;16(4): e0250554.

 30. Karos K, et al. The social threats of COVID-19 for people with chronic pain. 
Pain. 2020;161(10):2229–35.

 31. Chmitorz A, et al. Population-based validation of a German version of the 
brief resilience scale. PLoS One. 2018;13(2): e0192761.

 32. Khalili R, et al. Validity and reliability of the Cohen 10-item perceived 
stress scale in patients with chronic headache: Persian version. Asian J 
Psychiatr. 2017;26:136–40.

 33. Keller SD, et al. Patient reports of health outcome for adults living with 
sickle cell disease: development and testing of the ASCQ-Me item banks. 
Health Qual Life Outcomes. 2014;12:125.

 34. Kimhi S, et al. Resilience and demographic characteristics predicting 
distress during the COVID-19 crisis. Soc Sci Med. 2020;265: 113389.

 35. Cella D, et al. The patient-reported outcomes measurement informa-
tion system (PROMIS) developed and tested its first wave of adult 
self-reported health outcome item banks: 2005–2008. J Clin Epidemiol. 
2010;63(11):1179–94.

 36. Hays RD, et al. Two-item PROMIS® global physical and mental health 
scales. J Patient Rep Outcomes. 2017;1(1):2.

 37. Keller, S., et al., ASCQ-Me ® User’s Manual ASCQ-ME USER’S MANUAL 
AUTHORS. 2017.

 38. Windle G. What is resilience? A review and concept analysis. Rev Clin 
Gerontol. 2011;21(2):152–69.

 39. Lupe SE, Keefer L, Szigethy E. Gaining resilience and reducing stress in the 
age of COVID-19. Curr Opin Gastroenterol. 2020;36(4):295–303.

 40. Knisely MR, et al. Patient-reported outcomes in sickle cell disease 
and association with clinical and psychosocial factors: Report from 
the sickle cell disease implementation consortium. Am J Hematol. 
2020;95(9):1066–74.

 41. Kochhar R, Unemployment rose higher in three months of COVID-19 
than it did in two years of the Great Recession. Pew Research Center, 
2020.

 42. Murphy GC, Athanasou JA. The effect of unemployment on mental 
health. J Occup Organ Psychol. 1999;72(1):83–99.

 43. Rosland A-M, Piette JD. Emerging models for mobilizing family support 
for chronic disease management: a structured review. Chronic Illness. 
2010;6(1):7–21.

 44. Choi AI, et al. Association of educational attainment with chronic disease 
and mortality: the Kidney Early Evaluation Program (KEEP). Am J Kidney 
Dis. 2011;58(2):228–34.

 45. Pietrzak RH, Cook JM, Psychological resilience in older US veterans: results 
from the national health and resilience in veterans study. Depression and 
Anxiety, 2013. 30(5): 432-443.

 46. Ma LC, et al. The relationship between health-promoting behaviors and 
resilience in patients with chronic kidney disease. Sci World J. 2013;2013: 
124973.

 47. Hahn RA, Truman BI. Education improves public health and promotes 
health equity. Int J Health Serv. 2015;45(4):657–78.

 48. Vinkers CH, et al. Stress resilience during the coronavirus pandemic. Eur 
Neuropsychopharmacol. 2020;35:12–6.

 49. Jonassaint CR, et al. Clinical and sociodemographic factors predict 
coping styles among adults with sickle cell disease. J Natl Med Assoc. 
2010;102(11):1045–9.

 50. Ratnasekera, A.M., et al., Rising incidence of interpersonal violence in 
Pennsylvania during COVID-19 stay-at home order. Surgery.

 51. Shiels, M.S., et al., Racial and ethnic disparities in excess deaths during 
the COVID-19 pandemic, March to December 2020. Annals of Internal 
Medicine, 2021.

 52. Davis LE. Have we gone too far with resiliency? Soc Work Res. 
2014;38(1):5–6.

 53. Lubeck D, et al. Estimated life expectancy and income of patients with 
sickle cell disease compared with those without sickle cell disease. JAMA 
Network Open. 2019;2(11):e1915374–e1915374.

 54. Bediako SM. Predictors of employment status among African 
Americans with sickle cell disease. J Health Care Poor Underserved. 
2010;21(4):1124–37.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://coronavirus.jhu.edu/data/cumulative-cases
https://www.cdc.gov/coronavirus/2019-ncov/your-health/about-covid-19/basics-covid-19.html
https://www.cdc.gov/coronavirus/2019-ncov/your-health/about-covid-19/basics-covid-19.html

	Examining resilience of individuals living with sickle cell disease in the COVID-19 pandemic
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Methods
	Study sample
	The INSIGHTS Study
	The COVID-19 Sickle Cell Study Survey

	Primary outcome measures
	Brief Resilience Scale
	Cohen Perceived Stress Scale
	ASCQ-Me Emotional Impact Scale
	PROMIS Global Mental and Physical Health Scales

	Statistical analysis

	Results
	Discussion
	Limitations
	Conclusion
	Acknowledgements
	References


