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Associations between disease severity, e

depression, health-related quality of life,
and physical activity in adults with sickle cell
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Abstract

Background Individuals with sickle cell disease (SCD) are faced with a plethora of challenges that affect their quality
of life, mood, and physical and social participation. Physical activity (PA) is known to reduce inflammatory activity
and enhance psychosocial health in individuals with chronic illnesses; however, there exist controversies on the role
of PA in disease severity (DS), depression, and health-related quality of life (HRQoL) in SCD.

Objective This study aimed to assess the role of PA in the level of DS, depression, and HRQol in SCD and investigate
mediation models among DS, depression, HRQoL, and PA in adults with SCD.

Methods A total of 385 patients with SCD (mean age 35.45+12.01 years; 51.70% female) attending hematology clin-
ics in two Nigerian tertiary hospitals participated in this cross-sectional study. Data on DS, depression, HRQol, and PA
were assessed through modified disease severity scoring protocol, patient health questionnaire-9, 12-item short-form
health survey, and international physical activity questionnaire short-form, respectively. Multiple hierarchical regres-
sion and mediation analyses were applied.

Results The findings show that 53.5% are physically inactive, and PA accounts for 27.50%, 18.40%, 38.80%, and 8.50%
of the variance observed in DS, depression, and physical component summary (PCS-12) and mental component sum-
mary (MCS-12) of HRQolL, respectively. There was a significant mediating role of DS in the relationship between PA
and depression (3= —0.0026; LLCI—0.0031; ULCI—0.0022), PCS-12 (3=0.0019; LLCI 0.0013; ULCI 0.0024), and MCS-12
(B=0.0009; LLCI 0.0001; ULCI 0.0018). The relationship between DS and depression was mediated only through PCS-
12 (3=0.2975; LLCI 0.1825; ULCI 0.4066). Similarly, only PCS-12 significantly mediated the relationship between PA

and depression (3= —0.0021; LLCI-0.0026; ULCI—0.0017).

Conclusion Individuals with SCD with high levels of PA have low levels of DS and symptoms of depression

and reported better HRQoL. Furthermore, patients with better HRQoL, especially physical health showed low depres-
sive symptoms in adults with SCD. Clinicians and policymakers should consider incorporating PA assessments

and interventions into the care of patients with SCD. The formulation of specific PA guidelines for patients with SCD
is also warranted.
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Introduction

Sickle cell disease (SCD) is an inherited disorder that
limits the ability of hemoglobin in red blood cells
(RBCs) to carry oxygen [1, 2]. SCD arises from a single
mutation of glutamic acid by valine at the sixth posi-
tion of the beta globin resulting in a genetic haemo-
globinopathy haemoglobin S (HbS) [1, 2]. Under low
or absence of oxygen saturation, the HbS polymerizes
changing the shape of RBCs from normal to sickle-
shaped. The sickle-shaped RBCs are fragile, carry little
oxygen, and cannot easily circulate within small blood
vessels leading to hemolysis and recurrent vaso-occlu-
sion [2]. SCD, being one of the most common genetic
hematological ailments globally [2], affects people of
different age groups and is reported to be more preva-
lent in Sub-Saharan Africa compared to other climes
[3-6]. Nigeria has been reported to have the largest
burden of SCD in the world [7, 8] as it is estimated that
about 3—5% of the Nigerian population of over 200 mil-
lion people are affected by SCD [8].

The hemolytic anemia or vascular obstruction impair-
ing the normal distribution of tissue oxygen supply forms
the basis of disease severity (DS) observed in patients
with SCD. The DS is reflected in clinical complications
experienced by patients with SCD including acute chest
syndrome, pulmonary hypertension, heart failure, stroke,
pain in bones, muscles, and joints, etc. [2, 9, 10], while
many of the patients suffer from psychosocial problems
[6, 11]. Reports have shown that depression is a common
psychological problem suffered by people with chronic
disease [11, 12]. The high prevalence of depression
among individuals with SCD is associated with the rate of
the vaso-occlusive crisis (VOC) crisis [13]. Other factors
related to depression in SCD patients include social sup-
port, age, gender, income, and educational status [14—16].

As observed in other chronic diseases wherein symp-
toms of depression hurt disease progression [17], indi-
viduals with SCD complicated with depressive symptoms
have more medical problems, increased hospitalization,
and a higher rate of VOC compared to SCD patients
without major depressive symptoms [18-21]. It appears
then that DS contributes majorly to the negative mental
health experienced by patients with SCD [6, 22] and their
low health-related quality of life (HRQoL) [1, 6, 16, 22—
24]. According to the literature, the HRQoL of patients
with SCD is poor [18, 25]. Furthermore, evidence sug-
gests a bidirectional relationship between depression
and HRQoL among patients with SCD [18]. Depression
and HRQoL in SCD are predicted by similar factors,
including DS [14-16, 18-21, 23, 24]. Meanwhile, DS is
reported to directly affect the HRQoL in patients with
SCD including sociability, employment, family cohesion,
and functional capacity [1]. Thus, the high prevalence
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of depression in SCD may be precipitated by the low
HRQoL occasioned by DS.

One of the pathological bases or associated factors
for some of the clinical manifestations seen in patients
with SCD is intense physical effort or activity [2, 9]. It is
believed that physical efforts trigger metabolic changes,
increase dehydration and demand for oxygen leading to
tissue hypoxia, and accentuate or precipitate VOC events
[26]. Specifically, engaging in walking, climbing stairs/
ramps, or performing any vigorous activities induces
dyspnea among SCD patients [27]. Therefore, clinicians
often ask patients with SCD to refrain from physical
efforts [1], while others give contradictory messages on
physical activity (PA) to patients with SCD [28]. Thus, the
apathy among patients with SCD to engage in PA is due
to fear [29]. However, clinicians are beginning to recom-
mend physical exercise as a non-pharmacologic therapy
in ameliorating SCD complications [30]. Some studies
have proven the benefits of aerobic and resistance exer-
cise in SCD [31, 32], however, these interventions may
not be suitable and feasible for all patients with SCD [26].

Preliminary results indicate that PA positively modu-
lates DS in sickle cell trait and models by lowering blood
viscosity [33, 34] and improving vascular function and
inflammation, and as a result reduces the risk of VOC [1,
35-37]. Karlson et al. reveal that contrary to physiologi-
cal theory-based hypotheses, lower PA was associated
with greater pain in children with SCD [38]. Although PA
is one of the non-pharmacological methods that could be
employed in addressing SCD, however, there is limited
evidence on the impact of PA on SCD. Patients with SCD
who engage in regular PA may have less DS and depres-
sion, and better HRQoL. Furthermore, since PA is known
to help modulate some VOC in SCD, patients with ade-
quate PA may have low depressive symptoms and better
HRQoL through a reduction in DS.

Meanwhile, results have shown that PA may help in
improving depressive symptoms and HRQoL among
patients with or without chronic illnesses [39, 40], and
preliminary data suggest HRQoL may mediate the associ-
ation between PA and depression in chronic illness [40].
However, the mechanisms by which PA affects depres-
sion and HRQoL are said to be different [39] and it is
yet to be fully explored in patients with SCD. Therefore,
there is a need to understand the effect of PA on HRQoL
predicting the depressive symptoms of patients with
SCD. Furthermore, the association of DS with depression
and HRQoL, and between depression and HRQoL have
been studied in SCD. However, the potential mediating
role of HRQoL between DS and depression is yet to be
explored in SCD. It is possible that the negative direct
impacts of SCD on the HRQoL precipitate or worsen the
depressive symptoms of patients with SCD. Thus, there
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is a need to evaluate the mechanisms by which HRQoL
relates to depression in patients with SCD.

The hypothetical model of the influence of PA on dis-
ease severity, depression, and HRQoL is shown in Fig. 1.
The research questions are the following: (1) do PA levels
affect DS, depression, and HRQoL in adults with SCD,
and (2) what are the underlying mechanisms among PA,
depression, and HRQoL in adults with SCD? Thus, it is
hypothesized in this study that (i) the level of DS, depres-
sion, and HRQoL in patients with SCD would be asso-
ciated with PA, (ii) the effect of PA on depression and
HRQoL in patients with SCD would be mediated through
DS, (iii) the effect of DS on depressive symptoms would
be mediated through HRQoL, and (iv) the effect of PA
on depressive symptoms would be mediated through
HRQol.

Methods

Participants

The participants in this cross-sectional observational
study were patients with SCD undergoing medical treat-
ment at the Haematology clinics of the Osun State Uni-
versity Teaching Hospital, and State Specialist Hospital,
Osogbo, Nigeria between November 2021 and February
2023. Patients who were 18 years and older, who could
comprehend words and follow simple instructions were
included. However, patients currently with or just recov-
ering from VOC and those with a physical disability (e.g.,
amputation, stroke) that may hamper PA were excluded.
Physical disability was assessed with a checklist and
from patients’ case files. With a 95% confidence interval,
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0.05 precision level, and 30.5% prevalence of depression
in SCD in Nigeria [41], an estimate of 382 samples was
required using Kasiulevicius et al. [42] sample size for-
mula (N=2? p (1-p)/e?) on an epidemiological survey.
Furthermore, a G*Power calculation showed that a mini-
mum of 184 samples are required for a linear regression
model involving 12 predictors at 95% power, 0.05 error
of probability, and medium (0.15) effect size [43]. In all, a
total of 385 patients with complete data were involved in
this study. This study followed the Declaration of Helsinki
and strictly adhered to the ethics committee’s approval.
The ethical approval was obtained from the Research
Ethics Committee of the Osun State University Teaching
Hospital, Osogbo, Nigeria with protocol number UTH/
EC/2021/11/544. In addition, written informed consent
was obtained from all the participants.

Measures

The 12-item short-form health survey (SF12) was used
to assess the HRQoL of the participants. The 8 subscales
of assessment in SF-12 including role limitation physical
(RP), physical functioning (PF), bodily pain (BP), general
health (GH), vitality (VT), social functioning (SF), role
limitation emotional (RE) and mental health (MH) were
derived and linearly transformed into 0—100 scale, while
the SF-12 scales were combined and normalized to derive
mental component summary (MCS) and physical compo-
nent summary (PCS) scores with higher scores indicating
better mental and physical health [44]. SF-12 has been
found valid and reliable when compared with the longer
SE-36 [45], has been proven valid among individuals of
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Fig. 1 The hypothetical influence of physical activity on disease severity, depression, and health-related quality of life in adults with sickle cell

disease
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different socio-economic and cultural backgrounds [46],
and patients with similar genetic blood disorders [47],
and has been employed previously among adults with
SCD [48]. The concurrent validity, convergent validity,
and internal consistency of the Yoruba-Nigerian version
of SF-12 have been established as acceptable [49]. The
Cronbach’s o for SF-12 in the present study was 0.807.

The International Physical Activity Questionnaire
short form (IPAQ-SF) was used to assess the PA of the
participants. The IPAQ-SF assesses the number of days
and minutes or hours of PA in the past week in terms of
vigorous, moderate, and walking activities and was con-
verted to Metabolic Equivalent of Tasks (METs) scores
using the IPAQ-SF scoring protocol by multiplying the
total minutes and days of engaging in PA in the past week
with the MET for each of vigorous (MET =8.0), moderate
(MET =4.0), and walking (MET =3.3) activities [50-52].
Subsequently, the total METs were obtained by adding
the MET values of the three domains of IPAQ-SF. The
total MET scores were used to categorize the PA of the
participants into physically inactive (<600 MET-min per
week) and active (>600 MET-min per week) [49-51]. In
this study, the IPAQ-SF statements were re-ordered to
avoid PA overestimation as explained thoroughly else-
where [53-56]. The IPAQ-SF psychometric properties
in PA evaluation in adults have been established [57, 58].
The validity and reliability of the IPAQ-SF Yoruba-Nige-
rian version are appropriate [59]. In the present study, the
Cronbach’s a for IPAQ-SF was 0.800.

The risk of depression among the participants was
evaluated by the Patient Health Questionnaire-9 (PHQ-
9). The self-administered PHQ-9 has nine items request-
ing information on how individuals have felt in the past
2 weeks. Some of the PHQ-9 items are “feeling tired or
having little energy’, “feeling down, depressed, or hope-
less’, “thoughts that you would be better off dead, or of
hurting yourself”, etc., with responses ranging from
0 (not at all) to 3 (nearly every day) making a potential
maximum score of 27 [16]. A higher score indicates a
greater risk of depression [16]. In this study, participants
with>10 scores were considered depressive [16]. It has
been reported that a PHQ-9 score greater than 9 is 83%
sensitive and 92% specific in depression diagnosis [60].
The questionnaire is well-validated in depression screen-
ing in line with the Diagnostic Manual of Mental Disor-
ders Fourth Edition (DSM-1V) [61], and it is a common
instrument in assessing depressive symptoms in SCD
[62]. The Cronbach’s a for PHQ-9 in this study was 0.812.

The DS of the participants was assessed by the modi-
fied disease severity scoring protocol [63—-65]. This pro-
tocol employs clinical and laboratory parameters in
determining disease severity in patients with SCD. The
parameters are the number of crises per year with 0-1
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time (0 scores), 2—3 times (1 score), and >4 times (2
scores); the presence (1 score) or absence (0 scores) of
acute chest syndrome, osteomyelitis, renal failure, heart
failure, avascular necrosis of head of the femur, pneu-
monia, Pigment gallstone /Jaundice or dehydration; and
finally anemia with Hb >10 g/dL (0 scores), Hb>8<10 g/
dL (1 score), Hb >6 <8 g/dL (2 scores), Hb>4<6 g/dL (3
scores) and Hb <4 g/dL (4 scores). The maximum sever-
ity score is 14 with a higher score suggesting higher DS.
The DS was categorized as mild (<3 scores), moderate
(>3 <7 scores), and severe (>7 scores) [63—65]. The SF12,
IPAQ-SE, and PHQ-9 were self-administered, while par-
ticipants’ DS was evaluated through laboratory assess-
ment and medical records.

Covariates

By using the findings of previous studies [5, 16, 18, 38,
62, 65], some covariates including age, gender, body
mass index, types of SCD (Haemoglobin SS, Haemoglo-
bin SC, Sickle Beta-Plus Thalassemia and Sickle Beta-
Zero Thalassemia), marital, employment, education,
and income status were assessed. The level of available
perceived social support, pain severity, and number of
painful site(s) were also examined. Education below ter-
tiary level was classified as low education while monthly
income below the Nigerian minimum wage was cat-
egorized as low income. Available social support was
assessed with the multidimensional scale of perceived
social support (MSPSS), having 12 items soliciting infor-
mation on the level of social support received from fam-
ily, friends, and significant others. The maximum score
is 84 with higher scores indicating greater availability of
perceived social support [66]. The pain severity and num-
ber of painful site(s) were assessed with the brief pain
inventory (BPI). The pain severity was obtained by aggre-
gating the four severity items of the instrument [67]. The
Cronbach’s o for MSPSS and BPI was 0.790 and 0.891.
Data on covariates was obtained with a self-developed
proforma.

Data analysis

The Kolmogorov—Smirnov test was used to investigate
the normality of the continuous data. Data was summa-
rized with descriptive statistics of frequency, percentage,
mean, and standard deviation. Pearson correlation coef-
ficient was used to assess the correlations among DS, PA,
depression, and HRQoL. Multiple hierarchical regres-
sion models were performed to investigate the relative
impact of PA on DS, depression, and HRQoL. For each
model, the independent variables were entered in two
blocks: block 1—the socio-demographic, physical, and
clinical variables; block 2—PA. To investigate the under-
lying mechanisms among DS, depression, HRQoL, and
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PA, the SPSS PROCESS macro (version 4.0) with 10,000
bias-corrected bootstrap samples (model 4) was used
to conduct the mediation analyses. In the first model,
we tested the effect of PA (predictor) on depression and
HRQoL (outcomes), separately, through DS (mediator).
Secondly, the effect of DS (predictor) on depression (out-
come) through the two-component summary (PCS-12
and MCS-12) of HRQoL (simple mediators) was deter-
mined. Lastly, the effect of PA (predictor) on depression
(outcome) through the two-component summary (PCS-
12 and MCS-12) of HRQoL (simple mediators) was also
investigated. The alpha level was set at p <0.05. The direct
and indirect effects were considered significant if the 95%
confidence interval (CI) bootstrap value did not include
zero. Data was analyzed using SPSS IBM version 21.

Results

The mean age of the participants was 35.45+12.01 years.
The majority (51.70%) were female, single (57.10%), with
low income (56.90%), and had hemoglobin SS (77.92%).
More than half (53.5%) did not engage in moderate to
vigorous PA (MVPA), 25.20% had severe DS, and the
prevalence of depression was 29.87% (Table 1). There
were positive correlations between PA and MCS-12
(r=0.499; p<0.001) and PCS-12 (r=0.760; p <0.001), and
negative correlations between PA and DS (r=-0.727;
p<0.001), and depression (r=-0.584; p<0.001)
(Table 2). This indicates that an increase in PA participa-
tion improves HRQoL and reduces DS (VOC) and symp-
toms of depression.

The results of the hierarchical regression models are
presented in Table 3. The results showed that PA inde-
pendently and negatively predicted DS (= —0.627,
F=65.235, p<0.001, R?*=67.80%) and depression
(B=—0.513, F=40.633, p<0.001, R*=56.70%), and inde-
pendently and positively predicted PCS-12 (=0.744,
F=52.010, p<0.001, R?>=62.70%) and MCS-12 (p=0.348,
F=28.198, p<0.001, R*=47.60%). In addition, the change
in R? indicated that PA can explain 27.50%, 18.40%,
38.80%, and 8.50% in the variation in the amount of DS,
PHQ-9, PCS-12, and MCS-12, respectively.

The results of the mediation analyses showing the
mechanisms among DS, depression, HRQoL, and
PA are presented in Tables 4 and 5. The results show
significant indirect effects of DS in the relationship
between PA and depression (= —0.0026; LLCI—0.0031;
ULCI-0.0022), PCS-12 (=0.0019; LLCI 0.0013; ULCI
0.0024), and MCS-12 (f=0.0009; LLCI: 0.0001; ULCI
0.0018). The result suggests a full mediation role of DS
between PA and depression (Table 4). There was a sig-
nificant direct effect of DS on depression (=0.8334;
LLCI 0.7033; ULCI 0.9634) which was significantly medi-
ated through PCS-12 (=0.2975; LLCI 0.1825; ULCI
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Table 1 Socio-demographic, physical, and clinical characteristics
of the participants (N = 385)

Variable N/ % Mean £+ SD
Age (Years) 3545+1201
Gender

Female 199/51.70

Male 186/48.30
BMI (Kg/m?) 2441 +6.90

Marital status

Single® 220/57.10

Married 165/42.90
Employment status

Yes 197/51.20

No 188/48.80
Education level

High 303/78.70

Low 82/21.30
Income level

High 166/43.10

Low 219/56.90
Social support 5501+ 1344
PCS-12 39.76 £ 7.09
MCS-12 4157 +848
PA status

Active 179/46.50

Inactive 206/53.50
Risk of depression

Yes 115/29.87

No 270/70.13
Disease severity

Mild 223/57.90

Moderate 65/16.90

Severe 97/25.20

BMI body mass index, PCS-12 physical component summary of SF-12, MCS-12
mental component summary of SF-12, PA physical activity, N frequency, %
percentage, SD standard deviation

2Included the unmarried, divorced, separated, and widowed

0.4066). However, MCS-12 was not a significant media-
tor between DS and depression. Similarly, only PCS-12
significantly mediates the relationship between PA and
depression (f=—0.0021; LLCI-0.0026; ULCI—0.0017)
(Table 5).

Discussion

To our knowledge, this study is the first to assess the
impact of PA on the level of DS, depression, and HRQoL,
and investigate the mediation models of relationships
among DS, depression, HRQoL, and PA in adults with
SCD. This study was primarily aimed to investigate four
hypotheses: (i) the level of DS, depression, and HRQoL
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Table 2 Correlation matrix among disease severity, depression, health-related quality of life, and physical activity in adults with sickle

cell disease

Variable 1. Disease severity 2. Depression 3.PCS-12 4. MCS-12 5. Physical activity
1 1 0.770* —-0.718*% —-0433* -0.727%

2 1 —0.690% —-0.396* —0.584*

3 1 0.524* 0.760%

4 1 0.499*

5 1

PCS-12 physical component summary of SF-12, MCS-12 mental component summary of SF-12

*Indicates significant correlation at p <0.001

in adults with SCD would be associated with PA, (ii) the
impact of PA on depression and HRQoL in adults with
SCD would be mediated through DS, (iii) the impact of
DS on depressive symptoms in adults with SCD would be
mediated through HRQoL, and finally, (iv) the impact of
PA on depressive symptoms would be mediated through
HRQoL in adults with SCD. First, the results of this study
showed that 53.5% of patients with SCD do not partici-
pate in health-enhancing PA. From this result, the preva-
lence of physical inactivity among patients with SCD was
a bit higher than the prevalence of physical inactivity
reported in a recent systematic review and meta-analysis
for an average Nigerian adult (52.0%) [68]. Specifically,
the rate of physical inactivity obtained in this study was
greatly higher than what was reported for an adult living
in the study setting, i.e., Southwest Nigeria (40.8%) [68].

Meanwhile, the hypothesis 1 was confirmed. PA was
negatively associated with the level of DS and depres-
sive symptoms, and positively associated with HRQoL.
The findings of this study indicated that PA was respon-
sible for 27.50%, 18.40%, 38.80%, and 8.50% of the vari-
ance observed in DS, depressive symptoms, and PCS-12
and MCS-12 of HRQoL, respectively. The relationship
between PA and DS obtained in this study is consistent
with earlier reports which have linked PA with lower
inflammation and improvement in vascular function
leading to fewer VOC in animal models, and individu-
als with sickle cell trait and disease [1, 33—38]. There is
a dearth of data linking PA with depressive symptoms
and HRQoL in SCD, however, evidence has shown con-
sistent associations of PA with depression and HRQoL in
chronic diseases [39, 40].

The second hypothesis was also established. The effect
of PA on depression and HRQoL was mediated through
DS. This finding suggests that increasing PA reduces
DS which leads to a reduction in depressive symptoms
and improvement in both physical and mental health
HRQoL. Since DS is associated with both depression and
HRQoL [18], and preliminary data showed that PA mod-
ulates the inflammatory response in SCD [1, 35-37], it is

expected that the effect of PA on DS in patients with SCD
indirectly affects their reported depressive symptoms and
HRQoL. However, the third hypothesis was only partly
confirmed. The results showed that while the physical
health component of HRQoL mediated the effect of DS
on depression, the mental health component of HRQoL
did not mediate this relationship. This could indicate
that the effect of DS on depression is more transmit-
ted through the lowering of physical health components
in patients with SCD. This is not unexpected as SCD
directly limits the physical functions or functional capac-
ity of these patients than any other variables which in
turn may lead to more depressive symptoms [1]. It could
be inferred that SCD patients with more physical func-
tion challenges are more prone to depression, and there-
fore require closer attention by clinicians.

Similarly, the fourth hypothesis was partially estab-
lished. The effect of PA on depressive symptoms was
only mediated through the physical health component
of HRQoL in adults with SCD. This result is similar to
the findings of Mclntyre et al. who observed a signifi-
cant mediating role of HRQoL between PA and depres-
sion in women with chronic illnesses including asthma,
depression, diabetes, osteoarthritis, or osteoporosis [40].
However, they utilized a different measure of HRQoL and
therefore did not attempt to delineate the mediating role
of the components of HRQoL. Furthermore, our finding
is in line with a previous study by Heesch et al. where
they reported that physical inactivity worsens physi-
cal health more than mental health domains of HRQoL
[69]. This scenario was also observed in this study as the
results of correlation and regression analyses showed a
higher impact of PA on PCS than MCS. Moreover, this
finding indicates that PA improves depressive symptoms
in patients with SCD more by increasing the physical
health domains of HRQoL. This is particularly interesting
as this finding showed that PA can counter the effect of
DS on depression because the effects of both DS and PA
are mediated through the physical health component of
HRQoL.
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Table 4 The mediating role of disease severity in the association of physical activity with depression and health-related quality of life

in adults with sickle cell disease

Beta Se t LLCI uLcl

Direct effects

PA— depression —0.0003 0.0002 —1.1056 —0.0007 0.0002

PA—PCS-12 0.0037 0.0003 11.2021 0.0030 0.0043*

PA—MCS-12 0.0034 0.0006 6.0958 0.0023 0.0045%
Indirect effects Boot effect Boot SE Boot LLCI Boot ULCI

PA— DS — depression —-0.0026 0.0002 —0.0031 —-0.0022*

PA—DS—PCS-12 0.0019 0.0003 0.0013 0.0024*

PA—DS—MCS-12 0.0009 0.0005 0.0001 0.0018*

se standard error, LLCI 95% lower limit confidence interval, ULCI 95% upper limit confidence interval, PA physical activity, PCS-12 physical component summary of
SF-12, MCS-12 mental component summary of SF-12, DS disease severity, Boot output of bootstrap method; * indicates significant direct and indirect effects

Table 5 The mediating role of health-related quality of life in the associations of disease severity and physical activity with depression

in adults with sickle cell disease

Beta Se t LLCI ULCI

Direct effects

DS — depression 0.8334 0.0661 12.6037 0.7033 0.9634*

PA— depression —0.0007 0.0003 —2.3620 -0.0012 —0.0001*
Indirect effects Boot effect Boot SE Boot LLCI Boot ULCI

DS — PCS- 0.2975 0.0564 0.1825 0.4066*

12— depression

DS — MCS- 0.0020 0.0200 —0.0401 0.0391

12— depression

PA— PCS- —0.0021 0.0002 —0.0026 —0.0017*

12— Depression

PA— MCS- —0.0001 0.0001 —0.0003 0.0001

12— depression

se standard error, LLCI 95% lower limit confidence interval, ULCI 95% upper limit confidence interval, DS disease severity, PA physical activity, PCS-12 physical
component summary of SF-12, MCS-12 mental component summary of SF-12, Boot output of bootstrap method, * indicates significant direct and indirect effects

Thus, increasing engagement of patients with SCD in
PA may reduce DS and depression, and improve their
HRQoL. However, caution must be taken in prescrib-
ing PA for patients with SCD as evidence has shown that
physical efforts sometimes initiate or contribute to the
VOC experienced by these patients [27]. This phenom-
enon suggests that the PA recommendations for healthy
adults may not apply to patients with SCD. Effective man-
agement of SCD and its attendant complications requires
a combination of both pharmacological and non-phar-
macological methods, and since emerging evidence is
showing the positive influence of PA in mitigating SCD
and its co-morbidities, physical activity guidelines spe-
cially designed for patients with SCD are desirable.

Clinical implications

We demonstrated the potential direct contribution of
PA to the level of DS, depression, and HRQoL observed
in patients with SCD. Furthermore, the findings of this

study indicated that patients with SCD are prone to
depression due to the direct impact of the disease on
their physical health. Thus, integrating PA guidelines in
SCD management and protocols that improve general
health, physical functioning, bodily pain, and the physical
role of SCD patients is necessary.

Limitations

This study is limited by the use of homogenous samples
which may affect the generalizability of its findings to
other non-similar settings. Adults with SCD from other
settings may have different socio-economic and socio-
demographic characteristics and thus present with
different measures of psychosocial variables. In addi-
tion, the cross-sectional design of the study precludes
us from making causal inferences and ruling out alter-
native directions of these complex associations. For
instance, contrary to our findings wherein PA predicted
depression, it is plausible that symptoms of depression
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may also reduce PA self-efficacy and participation in
patients with SCD. Finally, the use of self-report meas-
ures of PA and depression may have introduced recall
bias and caused under- or over-representation of PA
and depression rates. Therefore, further experimental
and longitudinal studies with larger samples and objec-
tive measures of PA and depression in multiple centers
are recommended.

Conclusion

The rate of physical inactivity among Nigerian adults
with SCD is high. PA is negatively associated with disease
severity and depressive symptoms, and positively associ-
ated with HRQoL in adults with SCD, indicating that an
increase in PA reduces disease severity and depression,
and improves the HRQoL. Furthermore, improving the
physical health component of HRQoL, including gen-
eral health, physical functioning, bodily pain, and role
physical may decrease depression in adults with SCD.
Healthcare providers and policymakers should consider
incorporating PA assessments and interventions into the
care of patients with SCD. We further recommend the
formulation of specific PA guidelines for patients with
SCD.
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