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Abstract
Background and Objectives: The purpose of this study was to determine the effects of physiotherapy-based training and 
involvement of informal caregivers (ICGs) on selected rehabilitative outcomes of stroke survivors (SSs).

Methods: Seventy-one (71) pairs of ICGs and SSs, which is 142 participants, comprising 39 pairs in the study group (STG) 
and 32 pairs in the control group (CTG) completed the study. The mean ages of ICGs in the STG and the CTG were 38.82 
± 15.37 years and 39.16±15.01 years respectively, with no significant difference (p > 0.05) between them. The mean ages 
of SSs in the STG and the CTG were56.21±10.91 years and 60.03±12.11 years respectively, with no significant difference 
(p > 0.05) between them.

The ICGs in the STG had a physiotherapy-based training the ICGs in the CTG had no such training. All the SSs in both 
groups received conventional physiotherapy. Barthel Index (BI}, Stroke Impact Scale (SIS), and Stroke Specific Quality of 
Life (SSQoL) were used to evaluate the SSs at baseline and after the 12thweek of treatment. Statistical analyses involved 
both descriptive and inferential statistics. The level of significance was set at p<0.05.

Results: There was a higher significant improvement (p= 0.001) in the BI score of the STG than that of the CTG (p= 
0.012). SIS scores showed significant improvement in the SSs’ strength (p= 0.001); ability to use the hand (p=0.004); 
balance, and participation (p=0.000). SSQoL scores showed there were significant improvement in the SSs’ family roles 
(p= 0.002); language (p=0.005); mobility (p= 0.003); self-care, social roles and upper limbs (p=0.000). The male ICGs 
had a positive impact on the SSQoL outcome (p= 0.025), strength (p= 0.010), and balance (p= 0.013) of the SSs. The 
ICGs’ age had a positive relationship with the SSs’ ability to use the hand (p= 0.018), and participation (p= 0.020). 
ICGs as family members had a positive impact on the SSs quality of life and activity level. In the CTG, SIS scores showed 
significant improvement in strength (p= 0.005); activity (p=0.002); balance (p=0.019); ability to use the hand (p=0.003) 
and participation (p=0.001). SSQoL scores showed there was significant improvement in the SSs’ mobility (p= 0.019); self-
care, social roles and upper limbs (p= 0.000).

Conclusion: The findings of this study reveal that physiotherapy-based training and involvement of Informal caregivers 
had significant effects on physical function such as walking, stair climbing, and bathing as well as the quality of life of 
stroke survivors.
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Introduction
1.1 Background of the Study
Stroke is a neurological catastrophe characterized by impairment 
of individual’s functioning and independence [1-3]. It has been 
reported as the leading cause of disability in the adult population 
and significantly affects the lives of individuals and their families 
[3]. The World Health Organisation defines stroke as rapidly 
developing clinical sign of focal (or global) disturbance of cerebral 
function with symptoms lasting longer than 24 hours or sometimes 
leading to death, with no apparent cause than of vascular origin 
[4, 5].

In Nigeria, where this study was undertaken, stroke is seen as a 
major cause of neurological admissions for acute management 
which requires the service of doctors, physiotherapists, nurses 
and other members of the rehabilitation team [6-8]. On discharge, 
stroke survivors (SSs) are left with functional loss, disability and 
tend to become dependent on other people, thus necessitating the 
services of caregivers for daily task performance [2]. Caregivers 
may be formal or informal caregivers (ICGs [9]. Although the 
involvement of caregivers has been shown to have positive effects 
on stroke survivors’ outcome yet caregivers lack information, 
knowledge, experience, and skill [10-12]. Due to the communal 
lifestyle in a typical African setting informal caregivers (ICGs) 
tend to rally round and give support.

Hence, this study aimed at determining the effects of physiotherapy- 
based training and involvement of informal caregivers on selected 
rehabilitative outcomes of SSs.

Materials and Methods
This study involved 182 participants comprising 91 stroke 
informal caregivers and 91 stroke survivors who were undergoing 
physiotherapy rehabilitation at six different hospitals where ethical 
approvals were also obtained. Figure 1 is the chart depicting the 
participants’ recruitment pattern, distribution and attrition profile 
for this study. 

The Inclusion Criteria were: 
i.	 Stroke survivors older than 18 years whose stroke diagnosis 

was confirmed by means of a CT scan and/or an MRI.
ii.	 Stroke survivors with first-time experience of having a stroke.
iii.	 Stroke survivors who did not have complications such as 

aspiration pneumonia, urinary tract infection, pressure ulcer, 
joint contracture, and recurrent stroke.

iv.	 Stroke survivors who were able to communicate verbally.
v.	 Informal caregivers, males or females, older than 18 years.
vi.	 Informal caregivers who were able to give consent to 

enrolment and willing to complete the study.
vii.	 Informal caregivers living in the same apartment with the 

stroke survivor. 

Where as the Exclusion Criteria were:
i.	 Stroke survivors with comorbidities, such as cardiomyopathy.
ii.	 Stroke survivors who did not comply with anti-hypertensive 

medication.
iii.	 Informal caregivers who did not live with the stroke survivors.
iv.	 Informal caregivers who were stroke survivors or impaired by 

any other disease or injury.
v.	 Outcomes for stroke survivors were determined with the 

Barthel Stroke Specific Quality of Life Scale (SSQoL) [13].

Methods
A purposive sampling technique was used for the study based on 
the target population of ICGs and their respective SSs. Sample 
size determination was done using Cohen formula (Cohen, 1992) 
resulting a total of 100 participants though the eventual sample size 
rose to 142 which effectively took care of suggestion for attrition 
The research design was a pre-test and post-test [14].

Procedure for Data Collection
The participants were approached and all those who were willing 
to participate in the study signed the informed consent form. The 
purpose of the study was carefully explained to all the participants 
including the detail of the research procedures. Sociodemographic 
data such as name, gender, age, occupation, home address, contact 
phone number, premorbid health status and educational level were 
taken and documented for the participating stroke survivors. The 
same data were collected for the Informal caregivers, including 
their relationship with stroke survivor. Clinical data were collected 
from the individual stroke survivor’s case note and from physical 
observation and assessment. At baseline the following were 
collected: diagnosis, side affected, onset of stroke, length of 
hospital stays, blood pressure, and comorbidities.
Assessments were carried out at baseline, at the end of 4 weeks, 8 
weeks, and post-intervention at the end of the 12 weeks of study. 
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Figure 1: Recruitment Scheme for Participants.
Key:
SSs=Stroke survivors
IGCs= Informal caregiver 

Intervention Procedures for Both the Study Group and 
Control Group
All the recruited stroke survivors in both the study group and control 
group received conventional physiotherapy administered at each 
hospital involved in this study. The conventional physiotherapy 
was diverse but basically included passive mobilisation, assisted 
free active exercises, free active exercises, pain relief, spasticity 
reduction, strength training, hand activities, class exercises, 
standing and walking re-education.

Intervention Procedures for Informal Caregivers in The 
Study Group
The informal caregivers in the intervention group received 
physiotherapy-based training on their in-dealing with their care 
recipients. They were trained with the assistance of practising 
physiotherapists who were recruited as research assistants. Some 
aspect of the training protocol was adapted from previous works, 
including as well as conventional physiotherapy practice [15].

This training lasted the whole period of the 12 weeks of study and 
phone conversations were used to monitor compliance and make 
modification based on changes in physical and health status of the 
SSs. The family caregivers were able to practice the skill until they 
felt confident about their performance.

The informal caregivers of stroke survivors were not given any 
formal physiotherapy-based training. However, all the recruited 
stroke survivors in the control group received their conventional 
physiotherapy at the study setting.

3.3 Data Analysis
Data were analysed using the Statistical Package for Social 
Sciences (SPSS) version 22.0 and summarised using descriptive 
statistics of percentages, mean and standard deviation for the 
demographic and physical characteristics of study participants 
and onset of stroke. Tables were used to present all the physical 
and socio-demographic characteristics of the participants such as 
gender, occupation, diagnosis, side of affectation as they related 
to the stroke survivors, as well as for the relevant aspects for 
informal caregivers. Statistics of t-test was used to compare the 
data obtained on the ratio scale, such as age. Categorical data such 
as diagnosis, gender, and side of affectation were summarised 
using percentages. Mann-Whitney U test was used to determine 
the significance of the difference between the baseline scores and 
post intervention scores of the outcome measures. Point biserial 
analysis was done. To satisfy the assumption of point biserial 
analysis, the categorical variable was recategorized into two serial 
levels as follows: Gender (0= male, 1= female), Occupation (0= 
employed, 1= unemployed), Relationship (0= familial, 1= non-
familial), Education (0= formal, 1= non-formal), Spouse (0= male. 
1= female). The multivariate linear regression test was also used 
to determine the strength and character of the relationship between 
the personal characteristics of the ICGs and the rehabilitative 
outcomes of the SSs, the variables were simplified and represented 
as such- occupational status: Employed and unemployed; Care 
setting: Home and others; Care Location : Upstairs and downstairs; 
Relationship: spouse, child, relative and others; Educational 
status: No formal, primary, secondary, post-secondary. The level 
of significance was set at p≤0.05.
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Results
Relevant data analyses are as presented in Tables 2, 3, 4 and 5.

Characteristics Categories Combined scores 
n (%) or x ± s

Study group (n=39)
n (%) or x ± s

Control group (n=32)
n (%) or x ± s

p

Caregivers (ICGs)
Mean Age (years) 38.82±15.37 39.16± 15.01 0.927
Age range(years)
Gender Male 38(53.5) 21(53.8) 17(53.1)

Female 33(46.5) 18(46.2) 15(46.9)
Occupation Unemployed 4(10.8) 3(7.7) 1(3.1)

Employed 53(73.2) 29(74.4) 24(75.0)
Retired 13(18.3) 2(5.1) 1(3.1)
Student 70(98.6) 5(12.8) 6(18.8)

Education No Formal 1(1.4) 1(2.6) 0(0.0)
Primary 6(8.5) 4(10.3) 2(6.3)
Secondary 25(35.2) 14(35.9)  11(34.4)
Post-Secondary 39(54.9) 20(51.3) 19(59.4)

Relationship Spouse 25(35.2) 16(41.0) 9(28.1)
Child 29(40.8) 10(41.0) 13(40.6)
Friend 1(1.4) 1(2.6) 0(0.0)
Relative 9(12.7) 5(12.8) 4(12.5)
Others 6(8.5) 1(2.6) 5(15.6)
Grandchild 1(1.4) 0(0.0) 1(3.1)

Setting Home 59(84.3) 31(79.5) 28(87.5)
Others 1(1.4) 2(5.1) 1(3.1)
Hospital 7(9.9) 4(10.3) 3(9.4)
Nursing 1(1.4) 1(2.6) 0(0.0)
Home

Type of apartment Downstairs 52(73.2) 30(76.9) 22(68.8)
Upstairs 17(23.9) 9(23.1) 8(25.0)

Stroke survivors (SSs)
Mean Age(years) 56.21±10.91 60.03±12.11 0.166
Age range(years) 34-84 35-80
Gender Male 38(53.5) 21(53.8) 17(53.1)

Female 33(46.5) 18(46.2) 15(46.9)
Occupation Unemployed 5(8.5) 1(2.5) 5(15.6)

Employed 52(73.2) 32(82.1) 20(62.5)
Retired 13(18.3) 6(15.4) 7(21.9)

Affected Side Left 33(46.5) 19(48.7) 14(43.8)
Right 38(53.5) 20(51.3) 18(56.3)

Frequency of BP 
measurement 

Usually Taken 52(73.2) 30(76.9) 22(68.8)
Not Taken  18(25.4) 8(20.5) 10(31.3)

Table 1: General Characteristics of Participants and Test of Homogeneity (N=71)
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BP status High 13(18.3) 5(12.8) 8(25.0)
Moderate 18(25.4) 13(33.3) 5(15.6)
Stable 17(23.9) 8(20.5) 9(28.1)
Fluctuate 11(15.5)  5(12.8) 6(18.8)

*Significant at p˂ 0.05

Table 2: Comparison of Outcome Measures Scores at Baseline (N=71)

Outcomes Study group (n=39) 
x ± s

control group(n=32) 
x ± s

p value Z

Barthel Index 71.28±22.79 64.16±27.01 0.232 1.206
Stroke Impact Scale
Strength 40.30±24.35 48.05±24.92 0.194 -1.313
Memory 78.48±25.10 73.66±26.85 0.441 -0.775
Mood 66.67±15.61 66.41±14.19 0.942 0.072
Communication 94.14±16.62 84.15±23.62 0.041* 2.086
Activity 52.24±20.61 53.59±26.20 0.809 -0.243
Balance 53.77±29.88 55.90±27.70 0.759 -0.308
Hand 32.05±35.22 34.53±34.25 0.766 -0.299
Participation 33.89±24.14 39.65±26.75 0.344 -0.952
Recovery 47.31±22.06 50.17±24.01 0.609 -0.514
SSQoL
Energy 8.31±4.00 8.22±4.54 0.930 -0.088
Family roles 8.54±3.65 9.59±3.76 0.236 -1.197
Language 19.72±6.85 20.09±6.35 0.813 -0.238
Mobility 16.69±7.61 16.38±7.88 0.864 0.172
Mood 17.13±6.74 18.75±5.75 0.285 -1.077
Personality 10.69±4.06 10.69±3.05 0.996 0.006
Self-care 13.62±5.77 13.09±6.23 0.716 0.366
Social roles 10.77±6.02 9.09±5.75 0.238 1.190
Thinking 10.18±4.03 10.53±4.28 0.723 -0.356
Upper limbs 10.05±5.22 11.50±7.09 0.325 -0.991
Vision 12.87±3.77 13.25±2.82 0.640 -0.470
Work 7.64±3.77 6.81±3.39 0.339 -0.963
*Significant at p˂ 0.05
Key
BI: Barthel Index
SIS: Stroke Impact Scale
SSQOL: Stroke Specific Quality of Life Scale
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Table 3: Within Group Comparison (Study Group)

Outcomes Pre-test
x ± s

Post -test
x ± s

p Z

Barthel Index 71.28±22.79 80.51±15.97 0.001* -3.782
Stroke Impact Scale
Strength 40.30±24.35 58.85±24.44 0.001* -3.511
Memory 78.48±25.10 81.41±21.43 0.337 -0.973
Mood 66.67±15.61 77.49±13.01 0.000* -3.879
Communication 94.14±16.62 93.41±15.23 0.707 0.379
Activity 52.24±20.61 65.26±16.40 0.000* -4.924
Balance 53.77±29.88 73.36±20.59 0.000* -5.427
Hand 32.05±35.22 51.67±32.02 0.004* -3.100
Participation 33.89±24.14 55.29±24.27 0.000* -5.196
Recovery 47.31±22.06 70.77±14.71 0.000* -6.836
SSQOL
Energy 8.31±4.00 9.95±3.55 0.068 -1.875
Family roles 8.54±3.65 10.77±2.88 0.002* -3.356
Language 19.72±6.85 22.88±4.33 0.005* -2.990
Mobility 16.69±7.61 30.41±6.02 0.003* -3.160
Mood 17.13±6.74 20.87±3.46 0.001* -3.727
Personality 10.69±3.05 11.41±3.28 0.316 -1.016
Self-care 13.62±5.77 17.97±4.96 0.000* -4.775
Social roles 10.77±6.02 14.33±5.82 0.000* -3.818
Thinking 10.18±4.06 11.23±3.73 0.061 -1.934
Upper limbs 10.05±5.22 15.85±6.12 0.000* -5.420
Vision 12.87±3.77 13.51±3.03 0.246 -1.178
Work 7.64±3.77 9.67±3.60 0.001* -3.578
*Significant at p˂ 0.05
Key
BI: Barthel Index
SIS: Stroke Impact Scale
SSQOL: Stroke Specific Quality of Life Scale

Table 4: Within Group Comparison (Control Group)

Outcomes Pre-test
x ± s

Post -test
x ± s

p Z

Barthel Index 64.16±27.01 75.78±25.62 0.012* -2.661
Stroke Impact Scale
Strength 48.05±24.92 58.87±25.45 0.005* -3.026
Memory 73.66±26.85 73.62±25.25 0.809 -0.244
Mood 66.41±14.19 76.52±20.32 0.000* -3.919
Communication 84.15±23.62 87.56±19.92 0.312 -1.029
Activity 53.59±26.20 67.90±26.51 0.002* -3.340
Balance 55.90±27.70 66.40±27.02 0.019* -2.486
Hand 34.53±34.25 55.32±34.97 0.003* -3.182
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Participation 39.65±26.75 64.92±28.59 0.001* -3.615
Recovery 50.17±24.01 66.00±20.93 0.000* -5.323
SSQOL
Energy 8.22±4.54 10.28±3.97 0.016* -2.552
Family roles 9.59±3.76 11.47±3.44 0.014* -2.601
Language 20.09±6.35 20.41±4.86 0.755 -0.314
Mobility 16.38±7.88 20.06±7.17 0.019* -2.481
Mood 18.75±5.75 20.72±5.13 0.050 -2.039
Personality 10.69±3.05 12.38±3.73 0.029* -2.285
Self-care 13.09±6.23 17.50±5.68 0.000* -5.022
Social roles 9.09±5.75 15.59±5.76 0.000* -5.648
Thinking 10.53±4.28 10.88±3.78 0.549 -0.606
Upper limbs 11.50±7.09 15.66±7.20 0.000* -4.013
Vision 13.25±2.82 13.16±2.70 0.815 -0.236
Work 6.81±3.39 10.44±3.26 0.000* -5.397
*Significant at p˂ 0.05
Key
BI: Barthel Index
SIS: Stroke Impact Scale
SSQOL: Stroke Specific Quality of Life Scale

Table 5: Mean Difference Scores (n=71)

Outcomes study (n=39) 
Pre-test

x ± s

control (n=32) 
Post -test

x ± s

p value Z

Barthel Index -9.23±15.24 - 11.63±24.71 0.618 0.500
Stroke Impact Scale
Strength -13.49±23.68 -11.69±21.51 0.746 -0.326
Memory -3.38±21.43 -0.81±18.44 0.599 -0.529
Mood -10.82±17.19 -10.84±15.41 0.995 0.006
Communication 0.733±12.08 -3.92±21.20 0.252 1.155
Activity -13.01±16.51 -14.76±24.60 0.724 0.354
Balance -19.59±22.54 -11.92±26.70 0.197 -1.303
Hand -19.62±39.51 -26.00±35.00 0.966 0.043
Participation -21.39±25.72 -25.71±39.59 0.584 0.550
Recovery -23.46±21.43 -17.62±17.83 0.238 0.157
SSQOL
Energy -1.64±5.47 -2.06±4.08 0.729 0.348
Family roles -2.23±4.15 -1.88±4.08 0.718 -0.362
Language -2.56±5.36 -0.31±5.63 0.089 -1.723
Mobility -3.72±7.35 -3.69±8.41 0.987 -0.016
Mood -3.72±6.27  -1.97±5.46 0.213 -1.256
Personality -0.72±4.41 -1.69±4.18 0.349  0.943
Self-care -4.36±5.70  -4.41±4.96 0.971 0.037
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Social roles -3.56±5.83 -6.50±6.51 0.049 2.003
Thinking -1.05±3.40 -0.34±3.21 0.374  -0.896
Upper limbs -5.80±6.68  -4.16±5.86 0.281  -1.087
Vision -0.641±3.40 0.09±2.25 0.298  -1.048
Work -2.03±3.54 -3.63±3.80 0.071 1.834
*Significant at p˂ 0.05
Key
BI: Barthel Index
SIS: Stroke Impact Scale
SSQOL: Stroke Specific Quality of Life Scale

Discussion, Conclusion and Recommendations
At the end of the treatment session lasting 3 months, stroke 
survivors in the study group significantly improved in many areas 
of the outcome measures used. The training given to this category 
of patients which was based on the information – motivation - 
behavior change model might have influenced the skill and ability 
of the caregivers to provide adequate care to the care recipients 
[16]. There was no significant difference between the mean scores 
at baseline of the study and in the control group except in the 
communication domain of the stroke survivors when comparing 
the study and control groups.

The SSs in the study group improved their performance of 
activities of daily living (ADL) significantly, more than those in the 
control group, Barthel Index (BI). This significant positive change 
in activity level of patients in the study group can be attributed 
to the training that the ICGs received to improve care for their 
care recipients as studies have shown that educating the informal 
care givers of stroke survivors increases the rate of functional 
recovery [10, 11, 17, 18]. Yet, it is remarkable to note that the ADL 
of stroke survivors in the control group also got improved. This 
could be due to the fact that they were not ethically deprived from 
receiving physiotherapy care in the hospital during the period of 
study. In addition, these informal caregivers were not placed under 
information restriction on appropriate care procedures for their 
care recipients. Those of them who were literate and had access 
to the internet, could have sourced for pertinent information to 
improve their knowledge and skill.

Within the group comparison, there were significant improvements 
in the same number of domains (mainly physical functioning) in 
both the study and the control group. However, there were no 
significant changes in the SSs’ language, communication, thinking. 
This could be due the fact that physiotherapy is mainly focused on 
the physical functioning aspect more than the emotional aspect of 
the stroke survivors. This statement was also supported by [19].

In the study group, there was a significant change in the SSs’ 
quality of life and balance, in association with the ICGs’ sex. This 
is not a common finding in novel studies, most studies have shown 
an association of SSs’ sex with their quality of life and level of 

functional improvement; such that male SSs’ record a higher level 
of functional improvement than their female counterparts [20, 
21, 11, 28]. In the control group however, there were significant 
changes in the SSs’ BI score, SSQol score, in association with the 
sex of their ICGs.

In the study group, there was a significant relationship between 
the age of the ICGs and the hand function of the SSs. There was 
a direct relationship between the age of the ICGs and the SSs’ 
BI score, SSQoL score, strength, mood, activity, balance, hand 
and recovery. There is also an inverse relationship between the 
ICGs’ age and the SSs’ memory, communication, language, and 
participation.

There was a consistent relationship between the caregivers’ 
social relationship as spouse (especially as husband) to the stroke 
survivor and the rehabilitative outcome of the stroke survivors. 
This is in line with studies that affirmed the importance of a spouse 
presence in the overall rehabilitation of stroke survivors [22].

The informal caregivers tended to be younger than the stroke 
survivors similar to studies by [23, 24]. This could be a point of 
advantage for them, for younger people potentially have more 
physical strength and stamina which would be needed to render 
care rather than elderly ones. Age has been associated with 
many vascular changes such as arteriosclerosis, hypertension 
that predisposes individuals to stroke. It is pertinent to note that 
the majority of stroke survivors in this study were either middle 
aged or elderly, depicting the age distribution of stroke incidence 
commonly recorded the majority of informal caregivers in this 
study were family members:

spouses or children [25, 26]. This demographic profile truly depicts 
the cultural milieu of the African setting such as Nigeria where 
this study was undertaken, because family members typically rally 
around people in need of care [27-43].
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