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Available Online: 01 Sep 2025 Objectives: This study aimed to examine the prevalence of pain, motor, and cognitive
. impairments, as well as the comorbidities associated with them, among older adult patients
with stroke at the Osun State University Teaching Hospital in Osogbo City, Nigeria.

Methods: This cross-sectional study involved a survey of older adult patients with stroke
receiving care at Osun State University Teaching Hospital. The prevalence of different post-
stroke symptoms was assessed using validated instruments.

Results: This study included 261 stroke survivors with a mean age of 69.4 years. The majority
of them had pain (70.1%), balance impairment (93.9%), and mild cognitive impairment
(80.8%). The prevalence of these symptoms varied by age, sex, and education level.
Participants aged >75 years had lower odds of having pain than those aged 55-64 years (odds
ratio [OR]=0.34, 95% CI, 0.15%, 0.76%, P=0.01), and the Hausas and Igbos had lower odds of
having pain compared to their Yoruba counterparts (OR=0.24, 95% CI, 0.07%, 0.78%, P=0.02;
OR=0.25, 95% CI, 0.07%, 0.88%, P=0.03). Male participants were significantly less likely to
have cognitive impairment than female participants (OR=0.43, 95%, 0.21%, 0.87%, P=0.02).
No significant correlation was found between balance impairment and the other variables.

Discussion: This study revealed a high prevalence of pain, balance impairment, and mild
cognitive impairment among older adult patients with stroke in Nigeria. These symptoms may
affect stroke survivors’ ability to regain function and overall health. The findings also suggest
that age, sex, and education level may influence the occurrence and severity of these symptoms.
This study reported a high prevalence of pain, balance impairment, and mild cognitive
impairment among older adult patients with stroke in a teaching hospital in Nigeria. The

Keywords: : findings also indicated that age, sex, and education level may influence the likelihood of these
Pain, Cognitive impairment, . symptoms among stroke survivors. Therefore, this study suggests that more attention should
Motor dysfunction, Stroke : begiven to the assessment and management of these symptoms to enhance the quality of life
survivors, Older adults : and functional outcomes of stroke survivors.
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e Pain affected 70% of stroke survivors; odds fell 60% in those aged >75 years.

® Balance impairment was detected in 94% of stroke survivors.

e Mild cognitive impairment was reported in 81% of stroke survivors, mefn had 57% lower odds.

e Hausa and Igbo participants had ~75% lower pain than Yoruba people.

e Diabetes increased pain odds five-fold among strok survivers.

Plain Language Summary

This study’s findings showed that most stroke survivors had pain, movement problems, and memory problems. These
problems were more or less common depending on the age, sex, and education level of stroke survivors. For example,
men had fewer memory problems than women, but more pain and movement problems.

Introduction

troke is a major global health concern,
causing significant disability and loss of
function. Risk factors, such as hyperten-
sion and diabetes are closely associated
with stroke mortality, accounting for a
substantial proportion of stroke-related deaths [1]. Ad-
ditionally, vascular dementia is common among stroke
survivors, particularly in the older adult population, ow-
ing to the effects of aging [2]. Post-stroke symptoms that
significantly affect the quality of life (QoL) of survivors
include motor dysfunctions, such as hemiplegia, spas-
ticity, and movement disorders, as well as non-motor
symptoms, such as pain, cognitive impairment, balance
dysfunction, speech impairment, and depression [3-5].

Studies have reported varying prevalence rates for
these post-stroke symptoms, including factors such
as stroke stage (acute to chronic), recruitment settings
(community, acute care, neurology outpatient clinics),
and specific research methodologies [3-7]. These dispar-
ities in findings underline the complexity of post-stroke
symptoms and the need for more comprehensive studies.

In Nigeria, research on the prevalence of balance dys-
function, pain, and mild cognitive impairment among
stroke survivors is limited. Vincent-Onabajo et al. [5] re-
ported a prevalence of 36.8% balance impairment among
stroke survivors undergoing neurorchabilitation. Howev-
er, specific studies on the prevalence of pain and cognitive
impairment in stroke survivors in Nigeria are lacking. It

is worth noting that these symptoms are common among
stroke survivors worldwide, with pain affecting almost
40% of survivors five years post-stroke [8].

Both preventable and unavoidable variables increase
the risk of stroke. Non-modifiable risk factors include
age, sex, family history, and race or ethnicity, whereas
modifiable factors include high blood pressure, smok-
ing, diet, and physical inactivity [4, 9]. In a study con-
ducted in Ethiopia, hypertension was identified as the
most common risk factor for stroke, followed by family
history, alcohol intake, smoking, and heart failure [9].
Understanding the impact of stroke symptoms and their
prevalence is crucial, given their long-term consequenc-
es and debilitating effects on survivors. This study was
thus designed to investigate the prevalence of pain, mo-
tor, and cognitive impairments in older adult stroke sur-
vivors at the Osun State University Teaching Hospital in
Osogbo City, Nigeria. By conducting this study, valuable
insights can be gained into the prevalence and impact of
these symptoms, which can inform the development of
effective interventions for the care of older adults with
stroke. This study will contribute to reducing the burden
of stroke and improving the QoL of stroke survivors in
this region.

Materials and Methods

A cross-sectional design was employed for this inves-
tigation, conducted at Osun State University Teaching
Hospital, Osogbo City, Nigeria, and was part of a proto-
col published in the Brain Hemorrhage Journal. [10] The
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study’s participants consisted of stroke patients receiving
care at the hospital’s physiotherapy department, and the
inclusion criteria were patients aged 55 years or older
with a confirmed medical diagnosis of stroke by neurol-
ogists who provided informed consent. Participants with
visual impairments that could limit their participation
in the assessments were excluded, as were those with a
medical diagnosis of mental disorders by psychiatric or
mental health experts.

Assessment of pain, motor, and cognitive dys-
function

Pain assessment: Pain levels were evaluated using the
face pain scale-revised (FPSR) and the numerical rat-
ing scale (NRS), a vertical numerical pain rating scale
accompanied by facial expressions. Patients rated their
pain intensity by indicating the number or facial expres-
sion on the scale that best described their pain, using a
range of values from 0 (indicating no pain) to 10 (repre-
senting the most intense pain). This scale is recognized
for its reliability and validity in measuring post-stroke
pain [11].

Motor dysfunction and balance assessment: Motor
dysfunction and balance were assessed using the time up
and go (TUG) test. This test measured the time taken by
the patients to rise from a chair, walk 3 m at a safe and
comfortable pace, turn, return to the chair, and sit down.
The time taken to complete the task was recorded in sec-
onds. The TUG test is recognized for its reliability and
validity in distinguishing between patients with chronic
stroke and healthy elderly participants, as well as for its
correlation with lower limb impairments and locomotor
capacities [12].

Cognitive assessment: The cognitive status of the pa-
tients was assessed using the mini-mental state examina-
tion (MMSE), a brief quantitative assessment of cogni-
tive function. It comprises 11 questions covering aspects,
such as orientation, memory, attention, language, and vi-
sual construction. The overall score ranges from 0 to 30,
with lower scores indicating greater cognitive impair-
ment. The scale is recognized for its reliability and va-
lidity in screening cognitive impairment in older adults
[13, 14].

Sample size

The sample size was determined using the Equation 1
[15, 16]:

1. N=22P(1-P)/d’
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Where N represents the required sample size, Z is the
z-score that corresponds to confidence level of 95%,
equivalent to 1.96), P signifies the expected frequency
(22% for cognitive impairment), and d represents preci-
sion (5%). Based on these values, the sample size was
calculated to be 264.

Statistical analysis

Descriptive statistics were used to present the partici-
pants’ sociodemographic characteristics and comorbidi-
ties, including frequencies, percentages and Mean+SD.
The prevalence of pain, motor, and cognitive dysfunc-
tion was calculated as a percentage. Respondents’ ages
were categorized into three groups: Young-older adults
(55-64 years), middle-aged adults (65-74 years), and
oldest-older adults (>75 years).

A binary logistic regression model was utilized for in-
ferential statistics to determine the sociodemographic and
comorbid factors associated with the prevalence of stroke
symptoms. The independent variables included age group,
sex, ethnicity, side of the body affected by stroke, type of
stroke, education level, tobacco use, alcohol consumption,
employment status, high blood pressure, diabetes, TUG
test results, and pain assessment (FPSR and NRS). A sig-
nificance level of 0.05 was used for statistical analysis.

Results

Atotal of 261 stroke survivors participated in this study.
They had a Mean+SD age of 68.42+7.72 years, ranging
from 55 to 96. Most participants (89.3%) were of Yoruba
origin, while a few were of Igbo or Hausa descent (5.0%
and 5.7%, respectively).

The majority of the participants had secondary school
education (52.1%). This was followed by participants
with primary school education (38.3%) and tertiary
(9.6%). Table 1 presents the sociodemographic and clini-
cal characteristics of participants.

Table 2 presents the patients' clinical characteristics.
The results showed that the majority of participants had
ischemic stroke (62.5%). The participants' pain scores,
as measured by the face and NRS pain scale, varied from
0 to 8, with a mean value of 3.72+2.66.

The prevalence of pain in this cohort of stroke survi-
vors was 70.1%. The balance status of the participants,
as measured by the TUG test, showed that 93.9% of the
participants had balance impairment. Approximately
80.8% of participants had mild cognitive impairment.
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Table 1. Socio-demographic of the participants (n=261)
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Variables MeantSD/No. (%)
Age (y) 68.42+7.72
Male 154(59)
Gender
Female 107(41)
Yoruba 233(89.3)
Ethnicity Igbo 13(5)
Hausa 15(5.7)
Primary 100(38.3)
Level of education Secondary 136(52.1)
Tertiary 25(9.6)
Live with Family 261(100)
Never 197(75.5)
Tobacco use
Past 64(24.5)
No 138(52.9)
Alcohol use
Yes 123(47.1)
Yes 65(24.9)
Employment status
No 196(75.1)

Table 3 presents the prevalence of pain, motor and cog-
nitive impairment symptoms among stroke survivors.
The results showed that the age group 65-75 years had
the highest prevalence of pain (41%), followed by those
>75 years (33.3%), and finally by the age group- 55-64
years (25.6%). Male participants had higher pain preva-
lence (53.8%) than female participants (46.2%), and pa-
tients with ischemic stroke reported higher pain (62.3%)
than stroke survivors with hemorrhagic stroke. The
prevalence of pain was higher among participants with
secondary school education (49.2%) than among those
with primary (42.1%) and tertiary (8.7%) education.

In Table 3, the prevalence of mild cognitive impair-
ment was highest in the age categories between 65 and
75 years (44.5%), followed by those between 55 and 64
years (32.2%), and finally by those in the age bracket of
75 years and above (23.2%). In gender categories, more
male participants (55.9%) had mild cognitive impairment
than female participants (44.1%). Ischemic stroke survi-
vors (63.5%) had higher mild cognitive impairment com-
pared to the participants with hemorrhagic stroke (36.5%).

Mranian Fehabilitation Mournal

Mild cognitive impairment was higher among those with
alcohol use (55.0%) and low education (secondary-50.2%
and primary-39.3%). Table 3 shows that participants in the
65-75-year age group had the highest prevalence of bal-
ance impairment (42.9%), compared to the 55-64-year age
group (33.9%) and those above 75 years (23.3%). Male
participants had a higher prevalence of motor impairment
(55.9%), and balance impairment was higher among par-
ticipants with right-sided body affectation (58.8%).

Table 4 presents the results of the odds ratio (OR) and
determinants of stroke symptoms among stroke survi-
vors. Participants who were 75 years old or older had
a considerably lower likelihood of experiencing pain
compared to those who were between the ages of 55
and 64 (OR=0.34, 95% CI, 0.15%, 0.78%). Hausa par-
ticipants were significantly less likely to have pain com-
pared to Yoruba population (OR=0.24, 95% CI, 0.07%,
0.78%). Similarly, Igbo participants were significantly
less likely to have pain compared to the Yoruba popu-
lation (OR=0.25, 95% CI, 0.07%, 0.88%). Participants
without diabetes were significantly less likely to have
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Table 2. Clinical characteristics of the participants

Variables No. (%)
Hemorrhagic 98(37.5)
Types of stroke

Ischemic 163(62.5)
Yes 183(70.1)

No 78(29.9)
Pain Pain level (FPS & NRS) 3.72(2.66)
BBS 24.3(1.98)

TUG 29.73(10.15)

Possible balance impairment 245(93.9)

Balance status (TUG) No balance impairment 16(6.1)
MMSE 22(2.58)

Normal 50(19.2)

Cognitive status (MMSE)

Mild cognitive impairment 211(80.8)

Mranian [Sehabilitation Mournal

Abbreviations: FPS: Facial pain scale; NRS: Numerical rating scale; TUG: Time up and go test; MMSE: Mini-mental state ex-
amination.

Note: Normal cognitive status corresponds to a score range of 25 to 30 points, mild cognitive impairment corresponds to 18-24

points, and severe cognitive impairment corresponds to a score of 17 points or less.

pain compared to those who had diabetes (OR=0.19,
95% CI, 0.06%, 0.56%). Regarding cognitive impair-
ment, male participants were significantly less likely to
have mild cognitive impairment compared to females
(OR=0.43, 95% CI, 0.21%, 0.87%). However, no sig-
nificant correlations were found between balance im-
pairment and the other variables.

Discussion

This study aimed to assess the prevalence of pain and
motor and cognitive impairments in older adult patients
with stroke and to investigate the relationships between
these impairments and various sociodemographic and
clinical variables. This study aimed to provide insights
into the impact of stroke on survivors' QoL and inform
the development of interventions to enhance their out-
comes. This study was conducted in Osun State, Nigeria,
and focused on a predominantly Yoruba ethnic group,
reflecting the region's demographic composition. Fur-
thermore, the study highlighted that most stroke survi-
vors had low education levels, potentially affecting their
access to healthcare, rehabilitation services, and social
support [17].

The findings indicated a high prevalence of balance
impairment, with 93.9% of participants exhibiting po-
tential balance issues. Previous studies have reported
varying prevalence rates of balance impairment, rang-
ing from 36.8% to 83%, depending on demographic
factors, such as age, sex, stroke type, alcohol use, and
education level [5, 7, 18]. Older age groups (65-75 and
>75 years) showed a higher prevalence of balance im-
pairment, likely due to the greater impact of stroke on
motor and sensory functions in the elderly, coupled with
comorbidities, such as osteoporosis, arthritis, and vision
problems [19, 20].

The type and location of the stroke also influence bal-
ance impairment, with ischemic strokes associated with
a higher likelihood of balance issues due to their impact
on cortical brain regions responsible for higher-order
cognitive processes. In contrast, hemorrhagic strokes
affect subcortical regions linked to motor and sensory
functions [21, 22]. This study emphasized the need to
tailor balance interventions according to specific deficits
associated with the type and location of stroke.
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Table 3. Prevalence of symptoms of stroke among stroke survivors

%

Characteristics

Pain Mild Cogpnitive Motor Impairment
Impairment (Balance With TUG)
55-64 25.6 32.2 33.9
Age group (y) 65-75 41 445 429
275 333 23.2 233
Male 53.8 55.9 58.8
Gender (male/female)
Female 46.2 44.1 41.2
Side of the body Right 58.5 57.3 58.8
affected (left/right) Left 415 42.7 412
Yoruba
Ethnicity Hausa
Igbo
Types of stroke Hemorrhagic 37.7 36.5 38
(hemorrhagic/ischemic) Ischemic 62.3 63.5 62
Primary 42.1 39.3 37.6
Education level Secondary 49.2 50.2 52.7
Tertiary 8.7 10.4 9.8
Never 80.8 74.4 75.9
Tobacco use
Past 19.2 25.6 24.1
Yes 55.2 55 51.8
Alcohol use
No 44.8 45 48.2
Yes 19.2 19.9 18
High blood pressure
No 80.8 80.1 82

TUG: Time up and go.

Furthermore, stroke survivors who had never used to-
bacco were less likely to experience balance impairment,
possibly due to the detrimental effects of tobacco on the
vascular system. Tobacco use can impair the vascular
supply and function of the brain and peripheral nerves,
thereby affecting motor and sensory abilities [23, 24].
This study recommended screening for tobacco use in
stroke survivors and providing smoking cessation pro-
grams for current smokers to prevent relapse among for-
mer smokers.

The study emphasized the importance of a holistic and
personalized approach in evaluating and addressing balance

Mranian [ehabilitation Mournal

issues in stroke survivors, considering various factors, such
as age, sex, ethnicity, stroke side and type, and lifestyle fac-
tors such as tobacco and alcohol consumption, diabetes, and
hypertension. This individualized approach can enhance the
QoL and recovery of stroke survivors.

Regarding cognitive impairment, the study revealed
a significant prevalence of mild cognitive impairment
among stroke survivors. This finding highlights the chal-
lenges faced by stroke survivors regarding their cognitive
functioning. Mild cognitive impairment was found to vary
with factors, such as age, sex, stroke type, alcohol use, and
educational level. Older age groups (65-75 and >75 years)
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Table 4. OR with 95% CI on determinants of symptoms of stroke among stroke survivors (n=261)

Pain (OR) Balance (OR) Cognition (OR)
Variables
OR (95% Cl) P (95% Cl1) P (95% Cl) P
55-64 (ref) - - - - -
Age(?’/;“p 65-75 0.93 (0.44-1.99) 0.86 1.08(0.28-4.13) 091 1.55(0.71-336 027
275 0.34 (0.152-0.76) 0.01 0.46 (0.12-1.73) 0.25 0.85 (0.37-1.98) 0.71
Female (ref) - - - - -
Gender
Male 1.36 (0.73-2.54) 0.34 0.78 (0.26-2.33) 0.65 0.43 (0.21-0.87) 0.02
Yoruba (ref) - - - - - -
Ethnicity Hausa 0.24 (0.073-0.78) 0.02 0.58 (0.06-5.55) 0.63 0.39 (0.11-1.45) 0.16
Igbo 0.25 (0.07-0.88) 0.03 - - - -
Side of the Right (ref) B : B : : :
body Left 0.73 (0.39-1.37) 0.32 0.84 (0.28-2.49) 0.75 1.07 (0.53-2.17) 0.85
Type of Hemorrhagic (ref) - - - - - -
stroke Ischemic 0.96 (0.49-1.88) 0.9 1.44 (0.44-4.67) 0.54 0.76 (0.38-1.55) 0.45
Education level 0.22 0.38 0.52
Primary 0.95 (0.27-3.33) 0.94 0.28 (0.03-2.75) 0.28 0.67 (0.15-3.01) 0.6
Edfgj‘:;m Secondary 0.55 (0.17-1.78) 0.32 0.55 (0.06-5.31) 0.6 0.5 (0.12-2.14) 0.35
Tertiary (ref) - - - - - -
Tobacco Never 1.57 (0.71-3.48) 0.27 1.99 (0.56-7.8) 0.29 0.69 (0.30-1.6) 0.39
use Past (ref) - - - - - -
Yes (ref) - - - - - -
Alcohol use
No 1.18 (0.62-2.22) 0.61 0.46 (0.14-1.48) 0.19 1.67 (0.85-3.29) 0.14
Employ- Yes (ref) - - - - - -
ment
status No 1.39 (0.67-2.88) 0.37 0.91 (0.25-3.31) 0.88 0.92 (0.41-2.1) 0.85
High blood Yes (ref) - - - - - -
RIESSIE No 0.43 (0.17-1.04) 0.06 0.56 (0.12-2.58) 0.46 1.98 (0.63-6.18) 0.24
Yes (ref) - - - - - -
Diabetes
No 0.19 (0.06-0.56) 0.00 0.57 (0.13-2.51) 0.45 0.59 (0.22-1.59) 0.3
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had a higher prevalence of mild cognitive impairment, pos-
sibly due to the greater impact of stroke on cognitive func-
tion and the presence of comorbidities, such as vascular
disease, diabetes, and hypertension [25, 26].

The study also showed that a substantial proportion of
stroke survivors (70.1%) experienced pain primarily asso-
ciated with ischemic stroke. Pain intensity varied among
participants, with a moderate mean score. The prevalence
of pain observed in this study was higher than that reported
in previous studies, emphasizing the impact of different
pain types and post-stroke stages. [8, 27, 28] Pain after

stroke reduced QoL, hindered daily activities and occupa-
tion, and increased depressive disorders.

Older age groups (>75 years) exhibited a lower likelihood
of experiencing pain than younger age group (55-64 years).
This observation could be attributed to older stroke survi-
vors having increased pain tolerance and better coping strat-
egies as well as easier access to pain relief medications [29,
30]. This study emphasized the need to assess pain intensity
in older stroke survivors and not to underestimate their pain
based on age.

327
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This study also found that stroke survivors with isch-
emic stroke were less likely to experience pain than
those with hemorrhagic stroke, reflecting the different
mechanisms and locations of brain damage associated
with each stroke type. Ischemic strokes are more likely
to affect the thalamus, which plays a critical role in pain
signal processing and modulation, potentially resulting
in central post-stroke pain (CPSP). In contrast, hemor-
rhagic stroke is more likely to affect subcortical brain
regions, leading to peripheral post-stroke pain (PPSP),
which is often acute and responsive to anti-inflammato-
ry drugs [31-33]. This study recommends screening for
CPSP and PPSP in stroke survivors and providing tai-
lored treatments targeting the underlying neural mecha-
nisms of these pain types.

Conclusion

The findings of this study highlight the need for a com-
prehensive and individualized approach to assessing and
managing pain, mild cognitive impairment, and balance
impairment in stroke survivors, considering their age,
sex, stroke type, alcohol use, education level, and other
relevant factors. By understanding the factors that influ-
ence pain, mild cognitive impairment, and balance im-
pairment after stroke, healthcare professionals can better
tailor their interventions to the specific needs and prefer-
ences of each stroke survivor and improve their QoL and
recovery.
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