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ABSTRACT

Sickle Cell Anemia (SCA) is a prevalent genetic condition in Saudi Arabia, particularly in the Jazan region. The study’s purpose was
to assess the prevalence of de-pression among individuals with SCA in this area and to identify the factors associated with this
condition. The study involved 391 adult participants, all patients in the hematology center of Prince Mohammed bin Nasser
Hospital (PMNH). Data was collected through an anonymous interview questionnaire–the Arabic version of the Patient Health
Questionnaire-9 (PHQ-9)–between March–May 2022. The questionnaire covered socio-demographic information and variables
related to the participant’s SCA history, such as pain levels, frequency of pain, hospitalization duration, and frequency of blood
transfusions. These variables underwent Chi-square and One-way ANOVA testing, followed by multivariate regression. The
study found a 42% prevalence of depression among the SCA patients. Factors significantly linked with heightened depression
levels included being widowed or divorced, experiencing frequent and severe pain, and longer duration of hospital stays. An
educational level of at least a bachelor’s degree was also a significant factor. The study reveals a high prevalence of depression
among SCA patients in the Jazan region. It underscores the need for policymakers to educate both physicians and patients
about the importance of mental health in SCA management. The study also highlights the need for more research into the
specific causes and effects of depressive symptoms in SCA patients to inform the creation of effective management plans.
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Introduction

Sickle cell disease (SCD) is an autosomal recessive ailment
resulting from genetic mutations in the beta-globin chain
that causes the formation of hemoglobin S [1]. Hemoglobin
S is a mutated form of hemoglobin that causes red blood
cells to become rigid, sticky, and misshapen. SCD affects

multiple organ systems in those with the disease who are
called patients with SCD, and the impact of this pleiotropic
disease is increased morbidity and health expenditures along
with decreased life expectancy and health related quality of
life (HRQoL) [1,2]. The disease has many different effects
and severity from patient to patient and an individual may
experience a variety of effects over their lifetime [3]. The
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most frequent complication is vaso-occlusive crisis which
leads to several other conditions and complications over
time including cerebral infarction, cardiomyopathy, growth
retardation, and hepatic-splenic sequestration, among others
[3,4]. A vaso-occlusive crisis is a common complication of
SCD that occurs when sickle-shaped red blood cells block
small blood vessels. Treatment for vaso-occlusive crisis
includes pain management with opioids such as morphine
and hydration therapy [5]. The clinical course for patients
with SCD including multiple hospitalizations (among the
highest rates for any disease worldwide), frequent blood
transfusion requirements, frequent emergency room visits
and various unpredictable symptoms, creates daily
difficulties leading to a reduction in quality of life for
patients [6].

SCD is a relatively frequent genetic condition in Saudi
Arabia, where the clinical phenotype is the Arab Indian
haplotype, which differs from the Benin western haplotype
SCD in its manifestations and complications [7]. With a
consanguineous marriage rate of over 50%, SCD is
prevalent in the country [8]. Several studies have explored
the prevalence of depression among SCD patients in
Saudi Arabia. One study reported a prevalence of 45.4%,
with the highest rates found among single unemployed well-
educated males [9]. In contrast, another study conducted in
the southern region of Saudi Arabia found that socio-
demographic factors were not significant predictors of
depression in SCD patients, and the prevalence of depressive
symptoms was 85.9% [10]. Two studies, one conducted in
the U.S. and one in the Kingdom of Saudi Arabia,
discovered that the prevalence of depression in females with
SCD was higher than in males [6,11]. A study that was
published in 2019 indicated that in the United States,
individuals diagnosed with SCD had an average life
expectancy of 42 years for men and 48 years for women
[12]. The reported prevalence for sickle-cell trait ranges
from 2% to 27%, and up to 2.6% will have SCD in some
areas [7].

As two reviews revealed, there is an association between
chronic medical conditions and depression, although SCD
was not among the conditions included [13,14]. Until
recently, the psycho-social impact of the disease was
underestimated as most studies have focused on the
pathophysiological and clinical morbidity of the disease
[3,7]. A 1999 U.S. study of 440 adult person with SCD
patients who showed depressive symptoms reported more
frequent and severe vaso-occlusive crisis episodes [4].
Several national studies have found a significant and robust
relationship between depression and SCD [15,16]. Two
American studies reported 22%–36% depression rates
among adults and 46% among children and adolescents
with SCD with corresponding rates of suicidal ideation
[15,17]. A study conducted in Brazil stated that the rate of
depression among SCD patients was 27.6% and mean pain
in depressed patients was higher compared to non-
depressed [18]. A Jamaican study reported a depression rate
of 21.6% that was strongly associated with
sociodemographic variables such as education status and
employment in this population [19]. Oudin Doglioni et al.
criticized the prevalence of depression in people with SCD,

underlining the methodological difficulties of such an
assessment and suggesting ways of avoiding errors [20].

SCA patients experience substantial symptom burden
and complications that can vary in severity, negatively
impacting physical, emotional, and social well-being and
compromising quality of life [21]. SCD confers significant
health and economic implications, requiring substantial
medical resources. Studies demonstrate SCD markedly
increases healthcare costs, with hospitalizations representing
a major cost driver [22]. Adolescents and young adults with
SCD encounter numerous acute and chronic complications;
their higher mortality underscores the importance of
addressing health challenges in this age group [23].
Conducting research on SCA patients is critical for
improving emotional well-being and managing disease
burden. Given the robust association between SCD and
depression reported in the literature, investigating this
relationship further and devising strategies to enhance
quality of life for individuals with SCD is imperative from a
public health perspective.

SCD is an endemic disease in the Jazan region, ranking
the second-highest rate of the disease prevalence in
Saudi Arabia [24]. According to a study conducted in the
Jazan region, this genetic abnormality affects up to 10% of
the population in Jazan city, 8% in Abu Arish, 9% in Sabia,
6% in Baish, and 4% in Samtah [24]. We have encountered
a major knowledge gap regarding the relationship between
depression and SCD in the Jazan region. Such data will help
in a management plan of SCD, hence providing a better
health outcome. As there is a lack of studies that assess
depression among SCD patients in Saudi Arabia, especially
in the Jazan region, we aimed to determine the prevalence
of depression and the associated factors that might influence
their levels among patients with SCD in the Jazan region.

Materials and Methods

Study population
We conducted a cross-sectional design to determine
depression levels in SCD patients in the Jazan region of the
KSA. Data were collected from 391 adult SCD patients
registered at Prince Mohammed bin Nasser Hospital
(PMNH) during the period of March–May 2022. PMNH is
a tertiary hospital in Jazan City, Saudi Arabia, and is
considered a referral facility with specialized centers for all
hematological disorders that receive most of the SCD cases
in the Jazan region. We invited adult person with SCD who
were enrolled in the hematology department at PMNH, who
visited the Sickle Cell Clinic during the period from March
to May 2022. Adult patients diagnosed with SCA receiving
care at the hematology center of Prince Mohammed bin
Nasser Hospital in Jazan City, Saudi Arabia were recruited
for this study. Inclusion criteria were: (1) confirmed
diagnosis of SCA, (2) age 18 years or older, (3) resident of
the Jazan region of Saudi Arabia, and (4) ability to
comprehend the survey questions and provide informed
consent. Exclusion criteria were: (1) absence of a sickle cell
disease diagnosis, (2) residence outside of the Jazan region,
(3) inability to understand the survey content, and (4) age
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under 18 years. Patients were approached in the hematology
clinic waiting area and invited to participate. After obtaining
verbal informed consent, participants who agreed to enroll
were escorted to a private room to complete the anonymous
questionnaire.

Data collection tool
All variables were elicited using a validated Arabic version of
the Patient Health Questionnaire-9 (PHQ-9) [25]. The PHQ-9
has been widely used and validated in various patient
populations, including those with chronic illnesses such as
diabetes and heart disease, and has been shown to have
good reliability and validity After taking the participants to
a private waiting room, the data collectors helped and
clarified the incomprehensible questions to the participants
[26,27].

To obtain a statistically sufficient sample size, the Epi
InfoTM7 (Centers for Disease Control and Prevention,
Atlanta, Georgia, USA) was used. The minimal sample size
calculated using this method was 384 to produce a margin
of error of no more than 5% with a 95% confidence interval
[28].

Depression symptom severity was assessed using PHQ-9,
a validated 9-item tool that examines how often in the past 2
weeks patients have been bothered by anhedonia, depressed
mood, sleep disturbances, fatigue, appetite changes, negative
self-perception, concentration deficits, psychomotor
retardation or agitation, and suicidal ideation. Each item is
scored on a 4-point Likert scale ranging from 0 (not at all)
to 3 (nearly every day). Total scores range from 0 to 27,
with higher scores indicating more severe depression. For
analysis, PHQ-9 scores were categorized as minimal (0–4),
mild (5–9), moderate (10–14), moderately severe (15–19), or
severe (20–27) depression. A cutoff of ≥10 was used to
define the presence of clinically significant depressive
symptoms. This threshold has been well validated against
clinical interviews and functional impairment measures [29].

The socio-demographic variables of age, gender, marital
status, educational level, and employment status were
measured to determine the association of these factors with
depression among SCA patients. Medical history factors
assessed for an association with depressive symptoms
included smoking status, pregnancy, previous surgery, and
family history of SCA. The statistical significance of the
association of the severity of SCA with depressive symptoms
in participants was assessed using the following six
variables: frequency of pain crises induced monthly hospital
visits and follow-ups, frequency and severity of pain
episodes, total number of blood transfusions, and the
longest hospitalization.

Statistical analysis
All data was analyzed in a three-step process using the
STATA, version 2016 (StataCorp LLC, Texas, USA).
Statistical significance was established at a p-value of ≤0.05.
In the first phase participant characteristics were described
and secondly subjected to either One-way ANOVA or Chi-
square tests. Finally, multivariate regression was applied to
test for confounding variables with a confidence interval of
95%.

Ethical approval
The Institutional Review Board of the Jazan Health Ethics
Committee of the Ministry of Health, Saudi Arabia
approved the ethics of this study. Approval Number 2203,
on 11th January 2022. Those who agreed to participate were
taken to a private room to read and understand the
informed consent before filling out the questionnaire.

Results

Table 1 reports the results of the Chi-square and One-way
ANOVA tests for patient characteristics grouped by
participants reporting or not reporting depression. The
study found that depression rates were significantly higher
among participants aged 30 years or under (46% vs. one
third among those over 30; p = 0.024), divorced or widowed
participants (OR 5.367, p = 0.038), those with health
insurance (OR 2.538, p = 0.010), and those experiencing a
higher number of pain episodes (OR 2.004, p = 0.032 for 5–
8 episodes; OR 3.501, p ≤ 0.001 for more than 8 episodes).
Furthermore, compared to participants with pain levels less
than eight, those with pain levels more than eight reported
depression 1.8 times as often (OR 1.823, p = 0.029). The
occurrence of blood transfusion did not show a significant
difference in reported depression.

Table 2 reports the results of the multi-logistic regression
for patient characteristics among SCD patients in the Jazan
region. The study found that divorced or widowed
participants (OR 5.367, p = 0.038), participants with health
insurance (OR 2.538, p = 0.010), and those with a higher
number of pain episodes (OR 2.004, p = 0.032 for 5–8
episodes; OR 3.501, p ≤ 0.001 for more than 8 episodes) had
significantly higher odds of reporting depression. Moreover,
compared to participants with an educational level below a
bachelor’s degree, those with a bachelor’s degree had a
slightly higher rate of reported depression (OR 1.006, p =
0.010). Additionally, the mean length of hospital stay was
significantly associated with depression, with per one-day
increase in the longest hospitalization history for a patient
with SCD due to the episode, the log odds of depression will
increase by 1.348 times (OR 1.348, p = 0.048).

Discussion

This study examined depression in SCD patients in Jazan,
Saudi Arabia and its associated factors. Results showed that
age, marital status, educational level, health insurance,
frequency/severity of pain episodes, and length of hospital
stay were significant factors. Notably, almost half of patients
under 30 reported depression, and divorced/widowed
patients had higher rates of depression. Health insurance
was also associated with higher rates. The study highlights
the need for early identification and management of
depression, especially among younger, divorced/widowed,
insured patients with frequent/severe pain. Our findings
demonstrated a significant association between greater
severity of SCAand increased likelihood of depression.
Compared to the reference group, patients experiencing 5–8
annual SCA pain episodes had 2.004 times higher odds of
depression (OR 2.004, 95% CI 1.063–3.781, p = 0.032). This
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TABLE 1

Characteristics of the study sample & distribution of characteristics by patients with depression vs. non-depressed among patients with
SCA

Characteristics Total sample
(100%) 391

No-reported depression
(N%) 228 (58%)

Reported depression
(N%) 163 (42%)

p-value*

Age

Less than or equal to 30 253 (65%) 137 (54%) 116 (46%) 0.024

More than 30 138 (35%) 91 (66%) 47 (34)

Gender

Male 165 (42%) 102 (62%) 63 (38%) 0.230

Female 226 (58%) 126 (56%) 100 (44%)

Social status

Single 249 (64%) 136 (55%) 113 (45%) 0.020

Married 131 (34%) 88 (67%) 43 (33%)

Divorced or widowed 11 (3%) 4 (36%) 7 (64%)

Nationality

Non-Saudi 21 (5%) 11 (52%) 10 (48%) 0.571

Saudi 370 (95%) 217 (59%) 153 (41%)

Occupational status

1-Retired or not-working 152 (39%) 89 (59%) 63 (41%) 0.015

2-Student 134 (34%) 67 (50%) 67 (50%)

3-Working in public or private sectors–free
businesses

105 (27%) 72 (69%) 33 (31%)

Education levels

Less than bachelor 188 (48%) 103 (55%) 85 (45%) 0.174

Bachelor and more 203 (52%) 125 (62%) 78 (38%)

Smoking status

Nonsmoker 322 (82%) 186 (58%) 136 (42%) 0.635

Smoker 69 (18%) 42 (61%) 27 (39%)

Pregnancy status (for women)

No 221 (95%) 125 (57%) 96 (43%) 0.188

Yes 11 (5%) 4 (36%) 7 (64%)

Previous surgery

No 176 (45%) 103 (59%) 73 (41%) 0.939

Yes 215 (55%) 125 (58%) 90 (42%)

The average number of visits to a hospital due to
pain attacks per month

Mean (SD) 2.37 (3.52) 2.37 (3.52) 2.87 (4.04) 0.000

The average number of follow up visits to a
hospital per year

0 61 (16%) 34 (56%) 27 (44%) 0.062

1–4 times/year 204 (52%) 130 (64%) 74 (36%)

>6 times/year 126 (32%) 64 (51%) 62 (49%)

How many episodes of pain due to SCA in one
year?

0–4 140 (36%) 104 (74%) 36 (26%) 0.000

5–8 96 (25%) 57 (59%) 39 (41%)

>9 155 (40%) 67 (43%) 88 (57%)

How severe is the pain during the attack (1 very
weak-10 very severe)?

Mean (SD) 7.72 (2.73) 7.32 (2.90%) 8.28 (2.38) 0.007

(Continued)
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Table 1 (continued)

Characteristics Total sample
(100%) 391

No-reported depression
(N%) 228 (58%)

Reported depression
(N%) 163 (42%)

p-value*

Severe is the pain during the attack.

0–7 132 (34%) 93 (70%) 39 (30%) 0.001

8–10 259 (66%) 135 (52%) 124 (48%)

The number of blood transfusions (BT) since you
were diagnosed with SCA.

No BT 48 (12%) 29 (60%) 19 (40%) 0.752

One time At least/life 343 (88%) 199 (58%) 144 (42%)

Longest hospitalization (days)

Mean (SD) 13.08 (14.65) 11.78 (13.46) 14.91(16.05) 0.015
Note: *Chi-square test; p-value based on the One-way ANOVA test.

TABLE 2

Multiple logistic regression analysis of factors associated with depression among patients with SCA in Jazan region

Characteristics Odd ratio p-value 95% CI

Age

More than 30 0.993 0.983 [0.528–1.867]

Gender

Female 1.046 0.871 [0.611–1.788]

Social status

Single 0.135 0.318 [0.748–2.445]

Divorced or widowed 5.367 0.038 [1.100–26.174]

Nationality

Saudi 0.530 0.235 [0.186–1.512]

Occupational status

Student 1.308 0.367 [0.730–2.344]

Working in public sector private sector/Free businesses 0.712 0.332 [0.359–1.413]

Education levels

Bachelor and more 1.006 0.010 [0.610–1.657]

Smoking status

Smoker or farmer smoker 1.047 0.894 [0.535–2.050]

At least another person had SCA in the family 1.072 0.848 [0.526–2.187]

How many episodes of pain due to SCA in one year?

5–8 2.004 0.032 [1.063–3.781]

>9 3.501 0.000 [1.957–6.262]

Severity of the pain during the attack

More than 7 1.823 0.029 [1.064–3.122]

The number of blood transfusions since you were diagnosed with SCA.

One time at least/life 0.406 0.067 [0.155–1.064]

Longest hospitalization (days)

Mean (SD) 1.348 0.048 [1.002–1.813]

The average number of follow up visits to a hospital per year.

1–4 times/year 0.559 0.118 [0.270–1.159]

>6 times/year 0.886 0.760 [0.407–1.929]
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elevated risk further increased to 3.501 times higher odds of
depression (OR 3.501, 95% CI 1.957–6.262, p ≤ 0.001)
among those with over eight annual SCA pain episodes.
Patients reporting SCA pain severity above 7 on a 10-point
scale also showed 1.823 times greater odds of depression
compared to those with lower pain severity (OR 1.823, 95%
CI 1.064–3.122, p = 0.029). Additionally, the length of the
longest hospitalization significantly predicted depression
risk, wherein each extra day of hospitalization was
associated with a 1.348 times increase in the odds of
depression (OR 1.348, 95% CI 1.002–1.813, p = 0.048).
Overall, our analysis highlights a dose-response relationship
between SCA disease severity indicators and depression risk
in this population. Policymakers and healthcare providers
can improve patient quality of life by addressing
psychological/social aspects of the condition.

International studies have shown slightly higher rates of
depression, such as a study in Columbia finding 46% [17].
One Saudi study conducted at King Abdelaziz university
hospital in Jeddah, KSA showed high rate and reporting
45.4% [9]. Conversely, another one conducted at King
Salman Armed Hospital in Tabuk found a lower prevalence
of depression of 36% [11]. In addition, an African American
study reported a lower prevalence of depression (28%) and a
study in Jamaica has also shown a lower prevalence of
depression (21.6%) [18,19]. In our study, we used the
prevalence of depression reported in a previous Saudi study,
which was 45.4% [9]. We chose this prevalence figure
because it was the most recent study conducted in Saudi
Arabia and had a relatively large sample size. While we did
mention another study that reported a higher prevalence of
depression (85.9%), this was conducted in a different region
of Saudi Arabia and had a smaller sample size. Therefore,
we did not use this figure in our calculation of the sample
size [10].

Following are those factors that showed a statistically
significant association with SCA. In the comparison of social
status, divorced and widowed participants had a statistically
significant 436% higher rate of reported depression
compared to single or married participants as confirmed by
regression which is counter to findings in one Saudi study
that single patients suffered from higher rates of depression
[9]. This may be due to the fact that married patients tend
to receive greater support and assistance from their
companions compared to divorced and widowed patients
with SCA, who may lack social support. A previous study
found that participants with at least a bachelor’s degree had
a slightly higher incidence (0.6%) of reported depression
compared to those with lower education levels [9]. Our
findings contradict two other studies reporting higher
depression rates among SCA patients with lower education
[1,30,31]. This may be attributed to its limited sample size
and low generalizability. Furthermore, the other study [30]
was conducted in low socioeconomic African settings,
making direct comparisons to our Saudi population difficult.
Additionally, the categorization of education levels differed
between their study [31] and ours. Given these
methodological differences, our findings add a unique
perspective by demonstrating in a large Saudi sample that
higher education is associated with slightly elevated

depression risk, unlike in some other populations. More
research is needed to elucidate this relationship and identify
factors mediating or moderating it. Overall, our study
indicates education impacts depression prevalence in SCA,
though not always in the expected direction, highlighting
the need to consider socio-cultural factors.

Manifestations of pain including frequency of painful
episodes and severity of pain correlated with increases in
reported depression The result of the analysis of these
variables in our study indicates that patients who suffered
from more than nine episodes of pain due to SCA in one
year had a 250% higher incidence of depression compared
to those who had fewer pain episodes. Pain levels of more
than seven had 82% higher rates of reported depression
compared to participants with lower pain levels. Our
findings that pain is related to reported depression is
consistent with other authors. In like manner, compared to
participants with fewer hospital days, those who had longer
hospitalization had a 35% higher incidence of depression.
This finding may be the first as, to our knowledge, no other
authors have reported it. These findings are consistent with
the majority of prior studies, as with more severe disease,
frequent pain episodes, and longer hospitalization, patients
are more prone to being depressed [4,6,19,31].

Our findings contradict one Brazilian study [18] that
found no difference in healthcare utilization between
depressed and non-depressed SCD patients, despite
depressed patients having more severe disease. The
discrepancy may be attributed to their focus on opioid
analgesic use, a controlled medication, which could obscure
differences. In alignment with meta-analyses [16], our data
indicates depressed patients utilize more healthcare,
irrespective of opioid use.

Furthermore, we found no link between depression and
the total number of hospital visits, which is consistent with
the findings of one study [18], while other studies show a
higher risk of depression in individuals who frequently visit
the hospital or clinic [1,16,31].

The current study did not show a significant association
between depressive symptoms and sociodemographic factors
like age and gender. However, regarding gender, our results
showed the depression rate among females was higher than
males (p > 0.05). These findings are consistent with many
international studies that state that female patients with
SCA have more depressive symptoms than male patients
[1,30]. Similarly, one national study conducted in Tabuk
agreed that female people patients have a higher depression
rate [11]. This may be due to the hormonal effects, or the
increased burden of care borne by females, especially if the
patients with SCA had a child with SCA. On the other
hand, there is one study conducted at King Abdulaziz
University Hospital that opposes these results and states
that the rate of depression in men is higher than in females
[9]. When comparing depression rates across different age
groups, these findings failed to show any statistical
significance, agreeing with many other studies [11,31]. Many
studies have revealed that patients with a positive SCA
family history were more depressed than those without
[9,11]. This could be because these individuals have at least
one family member who has the same disease, which can
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have a spontaneous negative psychological effect on the
patient. However, we found that this relation is not entirely
significant.

Regarding occupational status, our research found no
association between depression and occupational status in
SCA patients, consistent with a previous study [31]. The
similarity in findings may be attributed to conducting both
studies in different cities within Saudi Arabia but with
comparable populations. As mentioned previously, a
comprehensive management plan for patients with SCA
must include a mental health assessment and appropriate
treatment to enhance their quality of life. Our findings
provide valuable insights for policymakers, highlighting the
need to address mental health alongside the medical aspects
of SCA. This approach aligns with the healthcare reforms
under Vision 2030’s New Model of Care, aiming for
optimum healthcare quality. To fully integrate mental health
care into the best practices for SCA management, the
education of both physicians and patients is recommended
to enhance awareness of the problem and its effects on the
overall health of patients with SCA. Further studies are
needed to determine cause and effect of the presence of
depressive symptoms in patients with SCA so that the
factors that are most important may be solved to give
patients with SCA a better quality of life. Longitudinal
studies documenting the mental health changes in SCA
patients over time should be conducted to give physicians
information about the stages to closely monitor with their
patients.

This study provides decision-makers with the scope of
psychological problems facing patients with SCA and the
urgency of addressing their mental health needs since ap-
proximately 42% of patients with SCA suffer from
depression. We suggest that the first step is to provide a
mental health evaluation to all patients with SCA at
diagnosis as well as routine follow up as early detection and
management of mental health symptoms will help mitigate
the impacts on their disease. The second important step is
that parents should be provided with educational
interventional programs to deal with their children’s mental
status. Finally, social awareness and support for SCA
patients may improve their mental health status in living
with this chronic disease.

This study has several limitations worth noting. The
cross-sectional design precludes determining causal
relationships between sickle cell disease severity indicators
and depression. Additionally, we did not account for
potential effects of the COVID-19 pandemic on measured
depression prevalence [32]. Further research should
investigate these temporal associations through longitudinal
follow-up. The single-center nature of this study may limit
generalizability of findings to the broader Saudi sickle cell
disease population. As sickle cell disease is common
nationwide, larger multi-center studies are needed. Although
we identified multiple SCA factors associated with
depression risk, our analysis could not elucidate underlying
mechanisms or directionality. Future studies should
incorporate mediation analyses to explicate pathways linking
disease severity markers to depressive symptoms emergence.
Finally, we did not examine relationships between

depression and quality of life domains. Incorporating
health-related quality of life measures would provide further
insights into the patient experience and functional impacts
of comorbid mood disorders.

Conclusion

The reported 42% prevalence of depression among SCA
patients in the Jazan region is cause for concern. In
addition, there are several statistically significant
determinants associated with higher rates of depression, in
descending order: Being divorced or widowed, the disease
indicators of increasing pain episode frequency and severity,
increased LOS due to severity and complication of diseases
(longest hospitalization history), and finally, those with a
bachelor’s degree or higher had a slightly higher rate of
reported depression. This study supports the need for
comprehensive management of SCA in closing symptoms of
depression. Further study is needed to identify the causal
factors for depression in patients with SCA to alleviate the
concurrent suffering experienced by these patients.
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