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Abstract

Background: Emotional disorders are common findings after a stroke episode. Despite evidence linking pain and sleep disorders to
various post-stroke emotional conditions, their roles in the prevalence of post-stroke anger proneness (PSAP) and post-stroke emo-
tional incontinence (PSEI) remain unclear. We investigated the influence of composite and different components of post-stroke pain
(PSP) as well as post-stroke sleep disorders (PSSD) on PSAP and PSEI.

Methods: Cross-sectional data on PSAP, PSEI, PSP and PSSD were evaluated through validated instruments and structured interviews
for a total of 185 community-dwelling stroke survivors attending two Nigerian tertiary health facilities. Data on potential confound-
ing variables were also assessed.

Results: The rates of PSSD, PSP, PSAP and PSEI among Nigerian stroke survivors were 36.8%, 63.3%, 23.2% and 44.9%, respective-
ly. The results of logistic regression models showed that composite PSP was associated with PSEI (adjusted odd ratio (aOR): 0.492;
95% confidence interval (CI): 0.251-0.965). While assessing the different components of PSSD and PSP, the results showed that sleep
disturbances (aOR: 1.855; 95% CI: 1.096-3.140) and post-stroke headache (aOR: 0.364; 95% CI: 0.153-0.864) were associated
with PSEL In addition, being a domain of PSP, post-stroke headache was associated with PSAP (aOR: 0.052; 95% CI: 0.011-0.238).
Conclusion: There is high prevalence of PSSD, PSP, PSAP and PSEI among Nigerian stroke survivors. Post-stroke headache is asso-
ciated with both PSAP and PSEIL, while sleep disturbances are associated with PSEI. Post-stroke headache and sleep disturbances are
potential targets for interventions in patients with stroke to lessen the burden of PSAP and PSEL

INTRODUCTION

Stroke, a major cause of disabili-
ty globally, often results in emo-
tional health disorders!. The com-
mon emotional health disorders ob-
served among stroke survivors include
post-stroke depression (PSD), post-
stroke anxiety (PSA), post-stroke fa-
tigue (PSF), post-stroke anger prone-
ness (PSAP) and post-stroke emotion-
al incontinence (PSEI)?.. Among these
emotional disorders, PSD, PSA and
PSF have been most investigated un-

like PSAP and PSEIL, whereas the oc-
currence of PSAP and PSEI is said to
be high and equally detrimental to
stroke survivors®®. Some of the re-
ported symptoms of PSAP are impul-
sive behaviours, aggression, irritability
and hostility, while those of PSEI in-
clude excessive, inappropriate and un-
controllable display of emotions (e.g.
laughing or crying) without apparent
reason or stimuli to evoke such feel-
ings*’. The presence of PSAP and PSEI
is said to be debilitating to the stroke
survivors and caregivers alike. Some of

the reported negative effects of PSAP
and PSEI include low quality of life,
poor rehabilitation outcomes, increas-
ing burden on caregivers, distress and
embarrassment to patients, families,
friends and caregives or carers®“.
Neurological, socio-ecological and
genetic factors are known to be asso-
ciated with PSAP and PSEI, however,
the evidence is still inconclusive!>-!¢,
Meanwhile, it appears that post-
stroke sleep disorders (PSSD) and
post-stroke pain (PSP) are predictors
of many psychological disorders fol-
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lowing stroke, as it has been shown
in several studies that both sleep dis-
orders and pain are consistent and
independent factors associated with
PSD, PSA and PSF>!7-33, Nonetheless,
to our knowledge, there are no stud-
ies to date in which the roles of PSSD
and PSP on PSAP and PSEI have been
investigated.

Similar to PSAP and PSEIL post-
stroke sleep disorders (PSSD) are
highly prevalent among stroke survi-
vors**¥. Stroke is a known cause of
sleep disorders, and in fact, stroke has
been reported to worsen underlying
sleep disorders if present pre-stroke®.
Evidence has shown that more than
half of stroke survivors often pres-
ent with PSSD¥, while the results of
a meta-analysis investigating the pol-
ysomnographic characteristics of sleep
in stroke revealed that stroke survi-
vors have poorer sleep quality than
the controls®. Some of the traits of
sleep-related issues that have been re-
ported among stroke survivors include
sleep apnea, nighttime sleep distur-
bances, excessive daytime sleepiness
and fatigue****0. Alike PSSD, PSP is
a debilitating co-morbidity of stroke
and it is reportedly common among
stroke survivors with data showing
that about 11-66% of stroke survivors
have stroke-related pain®. Various
types of PSP identified in the literature
include headache, shoulder pain, pain
as a result of muscle stiffness, spasm,
complex regional pain syndrome and
central PSP*'$3) which can manifest
singularly or in combination at acute
or chronic stage after stroke, even up
to 5 years post-stroke’>*3,

Apparently, factors associated with
mental health disorders in stroke sur-
vivors tend to overlap and all these
emotional disorders appear to patho-
physiologically interconnect?. In fact,
it has been shown that antidepres-
sant usage reduces not only symp-
toms of depression but also aggres-
sion and emotional incontinence in
a stroke cohort*, while the presence
of sleep disturbances is consistent
with the incidences and prevalence of
post-stroke depression, anxiety and
fatigue?. Furthermore, reports have
emerged in which it has been stated
that treatment of sleep disorders and
pain after stroke improves quality of
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life and reduces mortality, morbid-
ity and emotional disorders among
stroke survivors¥®-33%7,

Consequent to the foregoing, it
is important to investigate the im-
pact of sleep disorders and pain on
the high prevalence of emotional in-
continence and aggression in stroke
survivors since they both appear to
show consistent patterns of associa-
tion with other psychological disor-
ders in stroke survivors. Understand-
ing the effects of sleep disorder and
pain on aggression as well as emo-
tional incontinence in stroke may
help deepen the knowledge and man-
agement protocols of these emotion-
al disorders. Meanwhile, pain after
stroke is reported to present with dif-
ferent characteristics having varying
and overlapping etiological mecha-
nisms3%32334-47 Furthermore, the as-
sessment of sleep disorders as com-
posite variables has been reported to
be misleading®, while the dearth of
data on the specific link between dif-
ferent components of sleep disorders
and stroke outcome may hamper its
robust understanding®. Thus, in this
study, the prevalence and correlates
of PSSD, PSP, PSAP and PSEI were
examined among Nigerian stroke
survivors, and the impact of PSSD
and PSP as composite variables was
investigated, as well as the different
components of PSSD (sleep quali-
ty, sleep latency, sleep duration, ha-
bitual sleep efficiency, sleep distur-
bances, use of sleep medication and
daytime sleep dysfunction) and PSP
(post-stroke headache, central post-
stroke pain, peripheral post-stroke
pain, other pain, and pain severity)
on PSAP and PSEL

METHODS
Participants

The participants for this cross-sec-
tional observational study, recruit-
ed from February 2021 to July 2022,
were community-dwelling stroke sur-
vivors who were receiving treatment
at the Physiotherapy Department,
Osun State University Teaching Hos-
pital and State Specialist Hospital,
Osogbo, Nigeria. Stroke survivors
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aged 18 years and older, with first-ev-
er stroke and who had a stroke diag-
nosis confirmed by computed tomog-
raphy or magnetic resonance imag-
ing examination of the head were in-
cluded in the study. Exclusion criteria
were severe aphasia or dysarthria pre-
venting reliable interview, the pres-
ence of other neurological ailment
apart from stroke, e.g. Parkinson dis-
ease, current use of antidepressants
or any other psychiatric medications,
having < 23 scores for the Mini Men-
tal State Examination, and those who
came to the clinics alone preventing
easy access to information from car-
egivers to confirm the presence or ab-
sence of PSAP and PSEI [8]. By using
the sample size formula for cross-sec-
tional epidemiological studies pro-
posed by Kasiulevicius et al.*’, with
a 95% confidence interval, 0.05 pre-
cision level and 10% stroke preva-
lence, a minimum of 125 participants
were required for this study. How-
ever, a total of 185 stroke survivors
participated in this study. The Ethics
Review Committee of the Osun State
University Teaching Hospital, Osog-
bo, Nigeria gave approval for the
study (LTH/EC/2021/01/496). Also,
written informed consent was ob-
tained from each participant before
commencement of the study.

Measures

Measurement of post-stroke anger
proneness and emotional inconti-
nence

Post-stroke anger proneness (PSAP)
and post-stroke emotional inconti-
nence (PSEI) were examined through
interviews with stroke survivors and
their caregivers/relatives, as well
as the use of appropriate outcome
measures. The Spielberger Trait An-
ger Scale (STAS) was implemented
to assess PSAP of the participants.
The subjects were considered as be-
ing prone to anger if the post-stroke
aggregate score on the STAS was
higher than that for pre-stroke. The
STAS is a 10-item instrument elicit-
ing information on aggression and
anger proneness. Each of the ques-
tions from the STAS was answered
on a numerical scale 1 (almost nev-
er), 2 (sometimes), 3 (often) and 4



Medical Rehabilitation (Med Rehabil) 2023, 27 (4): 15-25

(almost always) with the aggregate
scores indicating pre- and post-stroke
anger status®'!, In addition, the car-
egiver/relative living with each par-
ticipant must agree that the stroke
survivors developed anger proneness
after stroke onset for it to be con-
sidered positive in any participant’.
Furthermore, the participants were
considered positive with PSEI if the
stroke survivors had exhibited exces-
sive or inappropriate laughing, cry-
ing or both more than in pre-stroke
states. The patients must have exhib-
ited this behaviour at least twice in
the past month as confirmed by the
caregiver/relatives of the stroke survi-
vors**2, The assessment of PSAP and
PSEI was undertaken the same day
by one of the researchers (ABA) who
had more than a decade of experi-
ence in stroke rehabilitation and was
blinded to the other measures.

Measurement of post-stroke sleep
disorders and post-stroke pain

The post-stroke sleep disorders
(PSSD) of the participants were eval-
uated by the Pittsburgh Sleep Quali-
ty Index (PSQI). The PSQI is an in-
strument consisting of 19 items as-
sessing subjective sleep quality for
the previous month**. The PSQI
items are scored on a 4-point scale
from 0 to 3. Each of the seven com-
ponents of the PSQI (sleep quality,
sleep latency, sleep duration, habit-
ual sleep efficiency, sleep disturbanc-
es, use of sleep medication and day-
time sleep dysfunction) was calcu-
lated based on specific scoring keys
and were summed to achieve a glob-
al PSQI score. The cumulative PSQI
score ranges from 0 to 21. A higher
PSQI global and component score in-
dicates poorer sleep quality. A glob-
al PSQI score of <7 was considered
good sleep quality while PSQI scores
of >7 were assumed as poor sleep
quality or sleep disorder™.

The post-stroke pain (PSP) of the
participants was evaluated by a pro-
prietary questionnaire/interview re-
quiring information on whether the
participants experience pain after the
stroke episode. The types of PSP eval-
uated in this study were central post-
stroke pain (CPSP), peripheral post-
stroke pain (PPSP), post-stroke head-

ache (PSH) and other pain. Stroke sur-
vivors, with the presence of at least 4
out of 10 central pain symptoms (pins
and needles, numbness, itching, burn-
ing, painful cold, electric shocks, tin-
gling, touch hypoesthesia, allodynia,
and pinprick hypoesthesia), assessed
using the Douleur Neuropathique
4 questionnaire, were considered as
having CPSP355%¢, The PPSP was con-
firmed positive in the presence of any
of hemiplegic shoulder pain, pain due
to spasticity or muscle spasm/stiff-
ness and complex regional pain syn-
drome*. The presence and confirma-
tion of headache after stroke onset
at the time of interview was consid-
ered as PSH, while pain in the back,
neck, abdomen or chest was catego-
rised as other pain®. The participants
with a record of pain were asked to
rate their pain severity via the 100-
mm horizontal Visual Analogue Scale
for pain (VAS). The participants rated
their pain severity on a 100-mm hori-
zontal fixed line from left to right with
higher scores indicating greater pain®’.

Covariates

The potential confounding variables
including social support, functional
independence, stroke severity, stroke
type, laterality, stroke duration, body
mass index, number of comorbidities/
stroke risk factors (hypertension, di-
abetes, cancer, obesity, arthritis, ciga-
rette smoking, alcohol consumption,
respiratory disease, heart disease, kid-
ney disease) and socio-demograph-
ic characteristics (age, gender, years
of education, monthly income, and
employment status) were assessed.
The Duke-University of North Caro-
lina Functional Social Support Ques-
tionnaire (DUFSS) was used to eval-
uate the social support available to
participants. The DUFFS is a meas-
ure of perceived social support with
11 items scored on a S-point Lik-
ert scale. The aggregate scores range
from 11 to 55, with higher score sug-
gesting higher social support availabil-
ity’®*®. The level of functional inde-
pendence was measured by the Mod-
ified Barthel Index (MBI). The MBI,
which is well-validated in stroke pa-
tients, is used to assess patients’ abil-
ity to perform 10 types of activities
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of daily living and has a maximum of
100 scores, with higher scores indi-
cating a greater level of functional in-
dependence®®®!. The National Insti-
tutes of Health Stroke Scale (NIHSS)
was used to evaluate stroke severity.
The NIHSS is a validated 11-item in-
strument with each item scoring be-
tween a 0 and 4. A higher score is in-
dicative of higher stroke severity lev-
el. The maximum possible score is 42,
with the minimum being 0°% Stroke
duration was categorised as early sub-
acute (7 days-3 months), late sub-
acute (>3<6 months) and chronic (>6
months) stroke®.

Data analysis

Descriptive statistics of frequency,
percentage, median, mean and stand-
ard deviation were used to summarize
data. The independent #-test and chi-
square test of association were used
to investigate factors associated with
PSEIL PSAP, PSP and PSSD. The binary
logistic regression models expressed
in odds ratio (OR) and 95% confi-
dence interval (CI) were employed to
assess the impact of composite PSSD
and PSP, and the different domains
of PSSD (sleep quality, sleep latency,
sleep duration, sleep efficiency, sleep
disturbances, sleep medication, day-
time sleep and PSP (post-stroke head-
ache, central post-stroke pain, periph-
eral post-stroke pain, other pain and
pain severity) on PSEI and PSAP. Age
and gender were adjusted for all the
logistic regression models including
other factors significantly associated
with PSEI and PSAP in bivariate anal-
yses. Thus, age, gender and stroke se-
verity were adjusted in PSEI models,
while PSAP models were adjusted for
age, gender, body mass, income, ed-
ucation, employment, stroke severi-
ty, social support and functional inde-
pendence. The alpha level was set to
p<0.05. Data analysis was conducted
with the SPSS 21.0 version (SPSS Inc.,
Chicago, Illinois, USA).

RESULTS

The general characteristics of the par-
ticipants are presented in Table 1. The
mean age was 58.45 = 10.16 years,
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Table 1
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General characteristics of the participants (n = 185)

Variable

Mean (SD) or N/ %

Age (years)

58.45 (10.16)

Gender (Male) 112/60.50
BMI (Kgm-) 26.54 (4.09)
Marital status (Married) 162/87.60
Income level (High) 118/63.80
Stroke type (Ischaemic) 140/75.7
Laterality (Right) 98/53.0
Stroke duration (months) 6 (19)2
Early sub-acute 57/30.80
Late sub-acute 38/20.50
Chronic 90/48.60
Years of education 12.89 (4.64)
Employment status (Employed) 137/74.10
Number of morbidities 2.14 (1.23)
NIHSS 2.66 (2.61)
DUFSS 41.85 (10.33)
MBI 78.06 (24.86)
PSP status (Yes)® 117/63.25
Post-stroke headache (Yes) 46/24.90
Central post-stroke pain (Yes) 16/8.60
Peripheral post-stroke pain (Yes) 99/53.50
Other pain (Yes) 12/6.50
VAS (Pain) (mm) 30.68 (28.98)
Global PSQl 5.84 (4.63)
PSQl sleep quality 0.70 (0.84)
PSQl sleep latency 1.09 (1.06)
PSQI sleep duration 1.02 (1.01)
PSQI sleep efficiency 0.78 (0.90)
PSQI sleep disturbances 0.96 (0.80)
PSQl sleep medication 0.41 (0.88)
PSQI daytime sleep 0.93 (1.03)
Sleep disorder (Yes) 68/36.80
PSEI status (Yes) 83/44.9
PSAP status (Yes) 43/23.2

SD - standard deviation; N — number; % — percentage; NIHSS — National Institute of Health Stro-

ke Scale; DUFSS - Duke University of North Carolina Functional Social Support Questionnaire; MBI
- Modified Barthel Index; PSP — Post-stroke Pain; VAS - Visual Analogue Scale; PSQI - Pittsburgh
Sleep Quality Index; PSEI - post-stroke emotional incontinence; PSAP - post-stroke anger
proneness; 2 — median (interquartile range); ® — some stroke survivors reported more than one type

of post-stroke pain

with majority of the participants being
male (60.5%). A total of 75.7% had is-
chaemic stroke, others were in chron-
ic phase (48.6%) and had 2.66+2.61
mean NIHSS scores. The prevalence
of PSP, PSSD, PSEI and PSAP was
63.3%, 36.8%, 44.9% and 23.29%, re-
spectively. While considering the prev-
alence of different PSSD and PSP do-

mains, sleep latency (mean; standard
deviation: 1.09+1.06) and periph-
eral post-stroke pain (53.50%) were
the most prevalent. The prevalence of
central post-stroke pain was 8.60%,
while 44 (23.8%) reported more than
one type of PSP

As shown in Table 2, PSP was sig-
nificantly associated with PSEI

© AWF Krakow

(x*=8.498; p=0.004), while par-
ticipants with PSEI had significant-
ly more stroke severity than those
without, as measured by NIHSS
(3.07x2.5 vs. 2.33%2.7; t=-1.935;
p=0.049). Meanwhile, PSAP was sig-
nificantly associated with income lev-
el (*=5.667; p=0.017) and employ-
ment status (x>=8.077; p=0.004),
and those with the presence of PSAP
had significantly higher levels of body
mass (BMI: 27.8+4.2 vs. 26.2+4.0;
t=-2.270; p=0.024), more years of
education (14.5x4.4 vs. 12.4+4.6;
t=-2.581; p=0.011), higher stroke
severity (NIHSS: 3.72+2.8 vs.
2.35+2.5; t=-3.091; p=0.002), less
social support (DUFSS: 38.3+12.4
vs. 42.9%x9.4; r=2.585; p=0.011)
and lower functional independence
(MBI: 71.4%28.6 vs. 79.6+20.4;
t=1.966; p=0.048) (Table 2).

Furthermore, PSP was signif-
icantly associated with gender
(x*=5.971; p=0.015), marital status
(*=15.625; p<0.001), income level
(x*=13.608; p<0.001), stroke dura-
tion (y*=24.372; p<0.001), employ-
ment status (x>=5.341; p=0.021),
less years of education (12.1+4.5 vs.
14.3%4.5;¢=3.219; p=0.002), high-
er stroke severity (NTHSS: 3.20+2.8
vs. 1.75+2.0; t=-3.753; p<0.001)
and lower functional independence
(MBI: 75.4x24.6 vs. 82.7%x17.3;
t=1.935; p=0.049) (Table 2). In Ta-
ble 2, it is shown that PSSD was sig-
nificantly associated with stroke du-
ration (y*=24.372; p<0.001), PSP
(x*=9.992; p=0.002), higher body
mass (BMI: 27.4+4.8 vs. 26.0+3.5;
1=-2.276; p=0.024), higher num-
ber of co-morbidities (2.44*1.2
vs. 1.96+1.2; t=-2.615; p=0.010)
and lower social support (DUFSS:
38.8+10.8 vs. 43.6+9.6; ¢=3.096;
p=0.002).

After adjustment, the results of bina-
ry logistic regression models demon-
strated that PSP as a composite var-
iable had significant impact on PSEI
(adjusted odds ratio (aOR): 0.492;
95% CI: 0.251-0.965; p=0.039).
However, PSSD as a composite varia-
ble had no significant impact on PSEI
(p>0.05). While assessing the impact
of different PSSD and PSP domains
on PSEI, the results showed that sleep
disturbances (aOR: 1.855; 95% CI:



© AWF Krakow

elSSN 1896-3250

DOI: 10.5604/01.3001.0054.0117

Medical Rehabilitation (Med Rehabil) 2023, 27 (4): 15-25

100°0>0 xxx 10°0>0xx G0°0>d 4 ‘@0UBDNIUBIS-UOU SU (Xapu |
leyneg payipon 19N ‘elreuuonsanp 1oddng [e100S [BUOIOUNS BUII0JBD YLION JO AlISIBAIUN 83Nd SSANQd ‘9[edS 8X041S Y}eaH Jo amnisu| [euoiieN SSHIN ‘siepJosip dasjs exols-1sod qSSd ‘uted axouis-1sod 4Sd ‘sseusuoid
J1abBue 8y011s-1s0d dySd ‘@oUaUUODUI [BUOIIOWS 8X041S-1S0d-|3Sd ‘PemopIm Jo pajesedas ‘PadJOAIP ‘paliiewlun a8y} papnioul -, ‘sebejuadlad pue Jaquinu ui aienbs [Yyo — 4 {UOIIBIASP plepue)s pue ueaw Ul }s8}-1 juspuadapul —

.................... 1'29/68 1'69/82 1°69//9 2'09/0S ON
.................... G800 £Le/es 6vE/SH w7850 £ve/se 8'6€/€€ SBA
qdSSd
£'Gh/es 1ge/sh 6'GE/1S G'6E/LL L9Vl €ge/1e ON

xx266'6 «981°0 xx867'8
LvS/v9 6'LL/€G 1'v9/16 5'09/92 665/ L'vL/29 SBA
adSd
1an
«wG9E0- (9v2)92L (r's2)68L xGE6'L (e21)L28 (9v2)v'sL x996'1 (r'02)9°62 (9'82)¥'1L wGET'L (6'61)1'08 (5'52)5'SL -80U8puadapul [euonoun
(ss4na)
xx960'€ (9'6)9°e¥ (8'01)8'8¢ «0¥S°0 (6'6)7'2r (901S' Iy xG8S'C (r'6)6°2y (renese sul€Y'L (ronezy (eonzov e1oddns [eog
(SSHIN)
«06€" |- (L2)9v'e (s2)0e xxxEGL°€- (0251 (82)oze »x160°€- (s2)se2 (872)2Le xGE6' |- (L2)eee (g2)L0€ -Al1on8s 80118
xG19°2 (@196l @ Vrve wb6€°0- (51602 (Lare G520 @vsre (51602 wEEE'0- e (@vLre 2SOIHPIGIOW-07 4O JaquINN
1'e2/L2 6'0¢/12 29L/1L 9'1e/L€ 0’1y £6/v G'/2/82 'v2/02 pafojdwaun

wb9g'L xPe'S xxLL0'8 «892°0
6'92/06 F'69/LY 8°€8/LG ¥°89/08 0'69/86 £°06/6€ S2LivL 6G2/€9 pafojdwz
4Sniess uswAhojdwy
ubhy 0" (9v)82t (8v)et .6l2e (Sevt (Sv)er x18G°2- (X2 rv)s vl wehl 0" (er)Lel (0g)zet 2UOIeONPa JO SIedp
6ge/2y G0L/8Y 6'22/6} L09/kL 6'L7/89 21g/ee 0°8¥/61 v'6v/Ly oluoyy
*xxG17'22 2'82/ee v'./S xxxCLEVT 9°02/v1 S0z/ve k810 1'1e/oe 9'81/8 828t L'GL9L 5'92/22 anoeqns eye]
6'Ge/2y 1ge/sh G'1G6/GE 8'8l/22 0'LE/PY 2 0e/elL £9€/L€ 1've/0g anoeqns Aje3
quolneINp 8)o4s
2'€9/vL L9l 608/ 8'65/€9 2'65/78 F'6LI¥E L'%9/99 229/2S ubiH

w000 +¥+809°€L x199°G «¥80°0
89¢g/cy £'6e/ve LeL/el 29v/¥S 8'0%/85 6'02/6 £'Ge/98 gLe/1e Mo
ql®A8| BWOdU|
02k ZeL6 0°0/0 L'61/€2 L'v1/02 0L/e LyHSE 9'6/8 -916uIs

«¥90°0 *xxG92°Gl w2ES'} 60"}
0°88/€01 8'98/6S 0°001/89 €'08/v6 6'58/221 0°€6/0% £G8//8 ¥'06/GL paluep
4SNIelS [elue
x9/2°¢ (s'€)0°92 (8v)v'Le w010} (Lr)roe (ov)s'9z x0L2°C (0v)e9eg evsLe w620 (0v)e92 (e'v)89e e (wby) Ing
6'lv/6Y £'ge/ve 6'22/6} 29v/¥S £.8/eS S'9v/02 €'9¢/L€ v'E¥/98 alewsay

wul8L°0 %116'G w9911 G960
1'8G/89 L9/ 1'gLl6y 8'€5/€9 1'29/68 §'es/e2 £'€9/59 9'95/LY alen
ql9pusn
wbee | (son8Ls (e'6)2'6S «295°0- @ onezLs (eo1g8s w80 (e'01)8'8s (85°6)€LS «w0v8°0- (eongLs (ronres < (s1eaf) aby

olsiels-1sa| ON SOA olisiels-1sa] ON SOA olisijels-1sa| ON SBA olisnels-1sa| ON SBOA
assd dsd dvsd 13Sd s|qeleA

(g81L= N) siapiosip daa|s ayo.is-}sod pue uied ayo.is-}sod ‘ssauauoid Jabue ax041s-}s0d ‘9ouauUOIU] [BUOIIOWD 3)04)S-}S0d YUM PaJeIdoSSE S10}08

¢ 9lqel

19



Medical Rehabilitation (Med Rehabil) 2023, 27 (4): 15-25

20

Table 3
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Binary regression model relating the impact of composite post-stroke sleep disorders and post-stroke pain on

post-stroke emotional incontinence

Variable B B 95% Cl of p-value
(lower-upper)
Age 0.008 1.008 0.978-1.039 0.598
Gender 0.092 1.097 0.587-2.049 0.772
Stroke severity 0.052 1.053 0.933-1.188 0.402
PSQl 0.049 1.050 0.980-1.125 0.164
PSP -0.708 0.492 0.251-0.965 0.039*

B unstandardised beta; p standardised beta; Cl confidence interval; PSQI Pittsburgh Sleep Quality Index; PSP post-stroke pain; *signi-

ficance at p<0.05.

Table 4

Binary regression model relating the impact of different domains of post-stroke sleep disorders and post-stroke
pain on post-stroke emotional incontinence

Variable ] 95% Cl of p-value
(lower-upper)

Age 0.004 1.004 0.972-1.036 0.831
Gender -0.078 0.925 0.458-1.870 0.828
Stroke severity 0.049 1.051 0.918-1.202 0.473
Post-stroke sleep disorders
Sleep quality -0.071 0.932 0.550-1.579 0.793
Sleep latency -0.324 0.723 0.483-1.082 0.115
Sleep duration 0.178 1.194 0.695-2.052 0.520
Sleep efficiency 0.023 1.023 0.593-1.765 0.935
Sleep disturbances 0.618 1.855 1.096-3.140 0.021*
Sleep medication -0.171 0.843 0.564-1.260 0.406
Daytime sleep 0.129 1.137 0.747-1.731 0.548
Post-stroke pain
Post-stroke headache -1.010 0.364 0.153-0.864 0.022*
Central post-stroke pain -0.214 0.808 0.382-1.708 0.576
Peripheral post-stroke pain -0.032 0.968 0.269-3.485 0.961
Other pain 1.381 3.978 0.903-17.529 0.068
Pain severity 0.001 1.000 0.981-1.020 0.996

B - unstandardised beta; - standardised beta; Cl — confidence interval; * — significance at p<0.05

1.096-3.140; p=0.021) and head-
ache (aOR: 0.364: 95% CI: 0.153-
0.864; p=0.022) were the only do-
mains of PSSD and PSP that had sig-
nificant impact on PSEI (Tables 3 and
4). Furthermore, PSH (aOR: 0.052;
95% CI: 0.011-0.238; p<0.001) was
the only domain of PSP that was sig-
nificantly associated with PSAP. In ad-
dition, education (aOR: 1.223; 95%
CI: 1.309-1.439; p=0.015), employ-
ment (aOR: 0.122; 95% CI: 0.023-
0.653; p=0.014) and stroke severity
(aOR: 1.467; 95% CI: 1.111-1.936;
p=0.007) were significantly associat-
ed with PSAP. Nonetheless, PSSD and

PSP treated as composite variables
and none of domains of PSSD were
associated with PSAP in the logistic
regression analyses (p>0.05) (Tables
5 and 6).

DISCUSSION

In this cross-sectional observational
study, the prevalence and correlates
of PSSD, PSP, PSAP and PSEI were
examined among Nigerian stroke
survivors. It was further investigated
whether PSSD and PSP, as compos-
ite variables, and the different com-

ponents of PSSD (sleep quality, sleep
latency, sleep duration, sleep efficien-
cy, sleep disturbances, use of sleep
medication and daytime sleep dys-
function) as well as PSP (post-stroke
headache, central post-stroke pain,
peripheral post-stroke pain, other
pain and pain severity) were associ-
ated with PSAP and PSEIL The find-
ings revealed a prevalence of 36.8%,
63.3%, 23.2% and 44.9%, respec-
tively, for PSSD, PSP, PSAP and PSEI.
The most prevalent domains of PSSD
and PSP in the studied cohort of
stroke survivors were sleep latency
and peripheral post-stroke pain.
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Table 5

Binary regression model relating the impact of composite post-stroke sleep disorders and post-stroke pain on
post-stroke anger proneness

Variable B B 95% Cl of p-value
(lower-upper)

Age 0.042 1.043 0.983-1.106 0.162
Gender 0.339 1.403 0.597-3.298 0.437
BMI 0.030 1.030 0.922-1.150 0.600
Income -0.278 0.758 0.256-2.238 0.615
Education 0.105 1.110 0.994-1.241 0.064
Employment 211 0.121 0.027-0.540 0.006*
Stroke severity 0.249 1.282 1.050-1.566 0.015*
Social support -0.032 0.969 0.929-1.011 0.146
Functional indepen- 0.002 1.002 0.983-1.002 0.820
dence
PSQl -0.034 0.966 0.872-1.072 0.512
PSP 0.015 1.015 0.398-2.589 0.975

B - unstandardised beta; p - standardised beta; Cl - confidence interval; BMI — body mass index; PSQI - Pittsburgh Sleep Quality Index; PSP — post-stro-
ke pain; * —significance at p<0.05

Table 6

Binary regression model relating the impact of different domains of post-stroke sleep disorders and post-stroke
pain on post-stroke anger proneness

Variable B B 95% Cl of p-value
(lower-upper)

Age 0.036 1.037 0.973-1.105 0.267
Gender -0.064 0.938 0.329-2.672 0.924
BMI 0.115 1.122 0.982-1.282 0.091
Income 0.637 1.891 0.441-8.109 0.391
Education 0.201 1.223 1.309-1.439 0.015*
Employment -2.105 0.122 0.023-0.653 0.014*
Stroke severity 0.383 1.467 1.111-1.936 0.007*
Social support -0.028 0.972 0.925-1.022 0.273
Functional independence 0.007 1.007 0.983-1.031 0.588
Post-stroke sleep disorders
Sleep quality -0.055 0.947 0.471-1.903 0.878
Sleep latency -0.098 0.906 0.532-1.544 0.718
Sleep duration 0.554 1.741 0.829-3.655 0.143
Sleep efficiency -0.810 0.445 0.180-1.099 0.079
Sleep disturbances 0.322 1.380 0.662-2.879 0.390
Sleep medication -0.448 0.639 0.329-1.240 0.185
Daytime sleep -0.302 0.739 0.367-1.489 0.398
Post-stroke pain
Post-stroke headache -2.957 0.052 0.011-0.238 0.000**
Central post-stroke pain 0.405 1.499 0.282-7.591 0.635
Pe_ripheral post-stroke 0.261 1.299 0.160-10.553 0.807
pain
Other pain 2.526 12.507 0.890-175.727 0.061
Pain severity -0.009 0.992 0.959-1.025 0.611

B - unstandardised beta; p — standardised beta; Cl — confidence interval; BMI — body mass index; PSQI - Pittsburgh Sleep Quality Index;
PSP - post-stroke pain; * — significance at p<0.05; ** - significance at p<0.001
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Although the prevalence of PSSD,
PSP, PSAP and PSEI varies depending
on the instruments utilised and time
of post-stroke assessment, the rates
obtained in this study are compara-
ble to the global prevalence report-
ed in literature. In a recent systemat-
ic review and meta-analysis, the rate
of PSSD, assessed using sleep quali-
ty questionnaire, has been established
as between 19.8% to 69%%, while
in a review by Harrison and Field*,
these authors made an estimation of
up to 11-66% for PSP. Moreover, the
results of a meta-analysis involving
2,608 patients put the prevalence of
PSAP at between 12 to 57%%, while
in reports, the prevalence of PSEI
has been indicated as being up to
40%"'%", Furthermore, similar to re-
ports by other researchers, sleep la-
tency’%” and peripheral neuro-
pathic pain®* were mostly preva-
lent among the investigated commu-
nity-dwelling stroke survivors in this
study.

According to the findings of this
study, several factors, including PSP,
stroke duration, body mass, number
of co-morbidities and social support,
were associated with PSSD. These
factors have also been mentioned in
earlier studies®’**74, Moreover, gen-
der, marital status, income, employ-
ment status, education, stroke dura-
tion, stroke severity and functional
independence were significantly as-
sociated with PSP, In previous stud-
ies, significant associations between
PSP and gender, stroke duration,
stroke severity and functional inde-
pendence have been reported?633%,
The relationship of PSP with some
socio-demographic characteristics of
stroke survivors, including marital
status, income level, employment sta-
tus and years of education, have not
been properly elucidated in the litera-
ture as done in this study, which calls
for more research. It is possible that
stroke survivors with no companion-
ship, low income level, unemployed
or with low education level may ex-
perience or report different pain syn-
dromes.

Concerning PSAP, PSP and PSSD as
composite variables, none were asso-
ciated with PSAP. However, while as-
sessing the influence of different PSP

DOI: 10.5604/01.3001.0054.0117

and PSSD domains, PSAP was signif-
icantly associated with PSH, a do-
main of PSP None of the PSSD do-
mains were associated with PSAP in
this study. While there is a lack of
data to be compared with the find-
ings of this study, PSH is a com-
mon pain subtype after stroke?®. Al-
though, the pathophysiology of PSH
is not yet fully known, tension head-
ache is common in stroke survivors
and involves stimulation of trigem-
ino-vascular system resulting from
brain infarction”>”’. Meanwhile, the
bio-psychosocial model propounded
by Gatchel et al. indicates a link be-
tween emotional distress and pain’®.
Evidence has earlier shown that emo-
tional disorders, e.g. depression, are
associated with pain in stroke”. The
presence of pain often increases feel-
ings of anger and irritability®’. The
findings of our study indicate that
PSH, out of many domains of PSP, is
implicated in anger and anger prone-
ness among stroke survivors.

Stroke survivors exert more ener-
gy than during the pre-stroke stage
while carrying out most basic activi-
ties, which often lead to physical ex-
ertion. Meanwhile, physical exertion
is reportedly associated with PSH®
due to blood vessel constriction in
the face, neck and head, as well as
increased blood pressure®!. It is pos-
sible that these community-dwelling
stroke survivors, while attempting to
engage in social and physical activity,
experience surges in PSH and there-
by, becomes angry and irritable. Fur-
thermore, stroke survivors may be
prone to anger or become irritable
if they are not able or rather willing
to engage in social or physical activ-
ity when engaging in them results or
precipitates headache. The findings
of an earlier study had indicated that
PSAP is a predictor of social isolation
in patients with stroke'. In addition,
the results of a qualitative study have
indicated that stroke survivors with
PSH may present with pain catastro-
phising as they opined that they may
be experiencing repeat stroke or for-
mation of a new clot with the atten-
dant fear, heightened emotion and
worry’® which may precipitate an-
ger. Some PSAP symptoms, includ-
ing hitting or hurting others, kicking,
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biting, throwing objects, cursing and
screaming, impulsiveness, hostility,
intolerance and being less generous
,which are unfortunately often di-
rected towards their caregivers, fam-
ily, friends and colleagues”®. These
symptoms of anger further decrease
quality of life for stroke survivors
and impair good rehabilitation out-
comes®!?, Therefore, appropriate at-
tention may be needed in addressing
the symptoms of PSH in this cohort
for combating PSAP. This is more so
as it has been indicated in reports that
stroke survivors with PSP found PSH
more disabling than any other do-
mains of PSP and tend to report and
use more analgesics for PSH than any
other PSP domains®. Other factors in
multivariate analysis found to be sig-
nificantly associated with PSAP apart
from PSH were education, employ-
ment and stroke severity. Several au-
thors have similarly found that stroke
severity and motor or neurologi-
cal dysfunction is a consistent corre-
late of anger proneness in individuals
with stroke>™'7:8283 However, there
is dearth of data on the influence of
socioeconomic factors, including ed-
ucation and employment, on PSAP as
found in this study. It is plausible for
stroke survivors with low socio-eco-
nomic status to be more aggressive
and irritable.

In respect to PSEL, PSP and not
PSSD were associated with PSEI when
treated as composite variables. In ad-
dition, PSH and sleep disturbances
as PSP and PSSD domains were sig-
nificantly associated with PSEI. This
finding indicates that stroke survi-
vors with pain may likely experience
excessive laughing or crying. This is
not farfetched as evidence has shown
that emotional incontinence, such as
moaning, groaning and crying are the
main avenue for non-verbal vocalisa-
tions of pain by patients®*. Further-
more, since PSP is a known factor as-
sociated with reduction in social par-
ticipation and functional activities
in stroke survivors’>33*85 the loss
or decrease in social or physical par-
ticipation by stroke survivors occa-
sioned by PSP can make them feeling
sorry for themselves and may lead to
emotional incontinence. A feeling of
helplessness or inability to perform
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basic pre-stroke activities by stroke
survivors may encourage rumina-
tion, which may facilitate emotional
incontinence. In a previous report, it
has been noted that some psycholog-
ical disorders, i.e. depression, anxie-
ty and stress are common in patients
with higher ruminating tendency®.

Similar to the findings for PSAP,
only PSH from PSP domains was sig-
nificantly associated with PSEI. Cou-
pled with the evidence which has
shown that PSH is very disabling to
stroke survivors®, mood disorders
are reportedly associated with head-
ache®”#%, Tension headache is the
most common sub-type of headache
in stroke which has been found to
result from tension in the face and
neck®*®!, Meanwhile, emotional in-
continence such as crying also ac-
tivates and tenses up the jaw, neck
and facial muscles, which may trig-
ger headache®. Thus, there is appar-
ent association between facial mus-
cle tension resulting from emotion-
al incontinence and headache after
a stroke episode. Nonetheless, longi-
tudinal studies may be warranted to
ascertain the direction of association
between the onset of PSH and emo-
tional incontinence.

Furthermore, sleep disturbances as
a domain of PSSD were significant-
ly associated with PSEI. In this study,
stroke survivors with emotional in-
continence reported higher sleep dis-
turbances than those without PSEI.
One of the most common sleep disor-
ders among stroke survivors is insom-
nia, which largely occurs from night-
time sleep disturbances****#°, Accord-
ing to PSQI, sleep disturbances in-
clude waking up in the middle of the
night or early in the morning, having
to get up to use the bathroom, experi-
encing pain, etc. Stroke survivors are
prone to insomnia from sleep distur-
bances partly due to the medications
often prescribed for stroke and its
co-morbidities®. For instance, it has
been reported that anti-hypertensive
medications such as beta-blockers
and diuretics induce insomnia, dis-
rupt the rapid eye movement (REM)
cycle, cause early morning wakeness,
bad dreams and painful calf cramps
while asleep®. Apart from strong ev-
idence linking sleep disturbances to

limited functional recovery and so-
cial participation, insomnia is strong-
ly connected with poor life satisfac-
tion among stroke patients [90], thus,
it is possible for stroke survivors with
sleep disturbances to be more prone
to emotional disorders such as PSEI.
It is common knowledge that sleep
deprivation is an independent predic-
tor of many psychological disorders,
including depression, anxiety, fatigue
and cognitive impairment’!, there-
fore, it is not surprising that sleep dis-
turbances are associated with another
related disorder, PSEI.

The brain tissue damage follow-
ing stroke is related to sleep distur-
bances and emotional disorders ex-
perienced by stroke survivors®>2, Al-
though, there is yet no consensus, it
has been shown in reports that PSEI,
PSAP and PSD share similar patho-
genic serotonergic mechanisms and
lesion distribution”®3. Thus, these
factors suggest that indices alike sleep
disturbances that are associated with
depression, anxiety, cognition and fa-
tigue may show similar traits as PSEI.
This was also indicated in the find-
ings of this study. However, as stated
earlier, sleep disorders were not asso-
ciated with PSAP in this study, which
may warrant further inquiries on the
mechanisms between sleep disor-
ders and emotional post-stroke dis-
orders. Nonetheless, these discrepan-
cies may also be a result of different
factors (genetic, social, environmen-
tal and neurologic) that are uniquely
related to PSAP and PSEI'S ', In addi-
tion, despite the fact that PSD, PSAR,
PSEI and other emotional disorders
in stroke are associated with neuro-
chemical derangement secondary to
brain injury, there are subtle differ-
ences in their manifestations and cor-
relates™. According to the literature
on the subject, some of these differ-
ences include varying anatomic lo-
cations for each of these emotion-
al disorders*!3, as well as varying
factors associated with these emo-
tional disorders at different stages of
stroke!'>4,

This study has a few potential limi-
tations. First of all, this is a cross-sec-
tional observational study, which
precludes us from inferring causali-
ty. Secondly, although we employed
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validated tools in assessing sleep dis-
orders, pain, emotional incontinence
and anger proneness, their self-re-
porting nature may have introduced
reporting bias. Thirdly, due to the
methodology, we excluded patients
with cognitive impairments, se-
vere communication problems and
those living alone, while including
a relatively small sample from just
two centres. Due to this, our find-
ings may not be generalisable to all
stroke survivors. Therefore, pro-
spective studies with larger samples
drawn from multiple centres may be
needed to consolidate the findings of
this study.

CONCLUSION

The rates of PSSD, PSP, PSAP and
PSEI among Nigerian stroke survi-
vors are 36.8%, 63.3%, 23.2% and
44.9%, respectively. Several factors
including PSP, stroke duration, body
mass, number of co-morbidities and
social support were associated with
PSSD. Furthermore, gender, marital
status, income, employment status,
education, stroke duration, stroke
severity and functional independ-
ence were significantly correlated
with PSP. The presence of post-stroke
headache was associated with PSAP,
while sleep disturbances and PSH
were connected with PSEL Specific,
other than composite sleep disorders,
and type, rather than presence or se-
verity of pain after stroke, appear to
be associated with PSAP and PSEL
Adequate screening and treatment
of pain and sleep disorders among
stroke survivors may lessen the prev-
alence and burden of PSAP and PSEI.
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List of abbreviations

PSAP - Post-stroke anger proneness; PSEI-
Post-stroke emotional incontinence; PSP -
Post-stroke pain; PSSD - Post-stroke sleep
disorders; CPSP - Central post-stroke pain;
PPSP - Peripheral post-stroke pain; PSH -
Post-stroke headache; PSD - Post-stroke de-
pression; PSA - Post-stroke anxiety; PSF -
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Post-stroke fatigue; STAS - Spielberger Trait
Anger Scale; PSQI - Pittsburgh Sleep Quality
Index; VAS - Visual Analogue Scale; DUFSS
- Duke University of North Carolina Function-
al Social Support Questionnaire; MBI - Mod-
ified Barthel Index; NIHSS - National Insti-
tutes of Health Stroke Scale; aOR - Adjusted
odds ratio; Cl - Confidence interval
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