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Abstract

Background: Stroke is a leading cause of morbidity and mortality worldwide, with significant
consequences on functional independence and quality of life. Rehabilitation is integral to stroke
recovery, and rehabilitation nursing plays a pivotal role in enhancing recovery outcomes, particularly in
the areas of mobility, independence, and psychological support. However, rehabilitation nursing remains
underexplored, especially in resource-limited settings like Madhya Pradesh, India. This study
investigates the role of rehabilitation nursing in stroke recovery, focusing on mobility outcomes,
functional independence, and overall patient well-being.

Aim: The primary aim of this study is to evaluate the effectiveness of rehabilitation nursing
interventions in improving mobility and functional independence among stroke survivors. The research
also seeks to assess the psychological support provided by rehabilitation nurses and explore the
challenges they face in delivering care in low-resource settings.

Methods: This quasi-experimental study involved a total of 100 stroke survivors from Index Medical
College, Hospital and Research Center, Indore, India. Participants were divided into two groups: an
intervention group receiving structured rehabilitation nursing care and a control group receiving standard
post-stroke care. Data collection involved pre-test and post-test assessments of mobility and functional
independence using tools such as the Functional Mobility Scale (FMS), Timed Up and Go (TUG) Test,
and Barthel Index (BI). Additionally, psychological assessments were conducted to evaluate post-stroke
depression, anxiety, and emotional distress. Data were analyzed using statistical methods such as paired
t-tests, chi-square tests, and multivariate regression.

Results: The findings of this study demonstrate that rehabilitation nursing interventions significantly
improve mobility outcomes, with the intervention group showing greater improvements in functional
independence compared to the control group. The psychological support provided by rehabilitation
nurses was found to reduce levels of post-stroke depression and anxiety, promoting better engagement in
rehabilitation activities. However, challenges such as limited resources, workforce shortages, and
financial constraints were identified as barriers to effective rehabilitation nursing, particularly in rural
and underserved areas.

Conclusion: Rehabilitation nursing interventions play a crucial role in enhancing stroke recovery,
particularly in improving mobility, functional independence, and psychological well-being. This study
emphasizes the need for increased investment in rehabilitation nursing education, infrastructure, and
resources to strengthen post-stroke care in resource-constrained settings like Madhya Pradesh. The
findings advocate for the integration of structured rehabilitation nursing programs into the stroke care
protocol to improve patient outcomes and quality of life.
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1.1 Background of Stroke and Rehabilitation

Stroke remains a leading cause of mortality and long-term disability globally, imposing a significant
burden on public health systems and the global economy. It ranks as the second leading cause of death
and is a major contributor to disability-adjusted life years (DALYSs), with an estimated 17 million new
cases annually [1]. According to the World Health Organization (WHO), approximately 5.5 million
deaths are attributed to stroke each year, while an additional 5 million individuals experience long-term
disabilities that compromise their independence and quality of life [2]. The burden of stroke is
disproportionately high in low- and middle-income countries (LMICs), where approximately 80% of all
stroke-related deaths occur due to limited healthcare access, delayed medical interventions, and
inadequate rehabilitation services [3].

The increasing incidence of stroke is largely attributed to modifiable risk factors such as hypertension,
diabetes mellitus, obesity, physical inactivity, smoking, and dyslipidemia [4]. Among these,
hypertension accounts for nearly 54% of all stroke cases globally, highlighting the importance of blood
pressure control in stroke prevention [5]. Other contributing factors include cardiovascular diseases,
atrial fibrillation, and genetic predisposition, which significantly elevate the risk of stroke, particularly in
aging populations [6]. Despite advancements in acute stroke management, its long-term consequences
remain a major challenge, necessitating comprehensive rehabilitation strategies to optimize recovery
outcomes [7].

A stroke 1s characterized by an interruption in the cerebral blood supply, resulting in ischemic damage or
hemorrhagic insult, which subsequently leads to neurological deficits [8]. Strokes are primarily
classified into two types: ischemic and hemorrhagic. Ischemic strokes, which constitute approximately
85% of cases, arise from arterial occlusion due to atherosclerosis, embolism, or thrombosis [9]. This
blockage results in cerebral infarction and irreversible neuronal damage. Conversely, hemorrhagic
strokes, accounting for the remaining 15% of cases, occur due to the rupture of cerebral blood vessels,
leading to intracerebral or subarachnoid hemorrhage [10]. The principal causes of hemorrhagic stroke
include uncontrolled hypertension, cerebral aneurysms, and complications associated with anticoagulant
therapy [11]. Both ischemic and hemorrhagic strokes result in neurological deficits, such as motor
dysfunction, sensory impairments, speech disturbances, and cognitive decline, contingent upon the
location and severity of brain damage [12].

The impact of stroke on functional outcomes is highly variable, with impairments ranging from mild
deficits to severe disability. Research indicates that 60-70% of stroke survivors experience long-term
disabilities, with approximately 30% remaining permanently dependent on caregivers for basic activities
of daily living (ADLs) [13]. Motor dysfunction is among the most prevalent consequences of stroke,
often manifesting as hemiparesis, spasticity, or loss of coordination, which significantly affects a
patient’s mobility and independence [14]. Speech and language deficits, including aphasia and
dysarthria, affect nearly 35% of stroke survivors, further complicating their ability to communicate and
socially reintegrate [15]. Cognitive impairment is also frequently observed, with up to 30% of stroke
survivors experiencing deficits in memory, executive function, and problem-solving abilities [16]. In
addition to physical and cognitive impairments, emotional and psychological consequences, such as
depression, anxiety, and post-stroke fatigue, affect over 50% of stroke patients, significantly impacting
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their overall quality of life and rehabilitation potential [17]. Given these challenges, early and continuous
rehabilitation is essential to restore function, enhance independence, and improve well-being [18].
Rehabilitation is integral to stroke recovery, with the objective of optimizing functional potential and
facilitating the reintegration of stroke survivors into society by addressing physical, cognitive, and
emotional impairments [19]. The American Stroke Association (ASA) and the European Stroke
Organization (ESO) advocate for early rehabilitation within 24-48 hours post-stroke, as it has been
demonstrated to enhance mobility, improve functional independence, reduce complications, and increase
survival rates [20]. Rehabilitation is a multidisciplinary endeavor, involving various healthcare
professionals, including physiotherapists, occupational therapists, speech-language pathologists,
psychologists, and rehabilitation nurses [21]. Each discipline contributes distinctively to the recovery
process. Physical therapy aims to enhance muscle strength, coordination, and mobility through
structured exercise programs and gait training [22]. Occupational therapy promotes independence in
daily activities such as dressing, bathing, and eating, thereby fostering self-sufficiency [23]. Speech-
language therapy is essential for individuals with aphasia and dysphagia, aiding in the recovery of
communication skills and the prevention of complications such as aspiration pneumonia [24].
Psychological support and counseling address post-stroke depression and anxiety, which are prevalent
barriers to recovery, significantly impacting motivation and adherence to rehabilitation [25].
Rehabilitation nursing has emerged as a specialized field dedicated to assisting individuals with
disabilities and chronic conditions in regaining functional independence and enhancing their quality of
life [26]. Rehabilitation nurses play a vital role in stroke recovery by providing continuous care, patient
education, early mobilization, and emotional support [27]. Early mobilization has been shown to
improve functional outcomes, particularly when initiated within 24-48 hours of stroke onset [28]. Stroke
survivors who receive structured rehabilitation nursing care exhibit greater improvements in ambulation,
reduced dependency on assistive devices, and lower rates of medical complications [29]. Rehabilitation
nurses also focus on preventing secondary complications, such as deep vein thrombosis, pneumonia,
pressure ulcers, and joint contractures, all of which can impede recovery if not addressed promptly [30].
Additionally, nurses provide essential education to both patients and caregivers, ensuring adherence to
rehabilitation exercises, lifestyle modifications, and medication regimens [31]. The psychosocial support
offered by rehabilitation nurses is equally important, as stroke-related emotional distress, particularly
post-stroke depression, affects nearly 40-50% of survivors, diminishing motivation and engagement in
rehabilitation [32]. By providing psychological support, encouragement, and coping strategies,
rehabilitation nurses assist patients in maintaining a positive outlook, which is crucial for long-term
recovery.

Despite the increasing acknowledgment of the role of rehabilitation nursing in stroke recovery,
substantial research and implementation gaps persist, particularly in low-resource settings such as India
[33]. While high-income countries have established comprehensive rehabilitation nursing programs,
developing nations frequently lack the requisite infrastructure, workforce, and standardized nursing
protocols necessary for effective stroke rehabilitation [34]. In India, rehabilitation services are notably
insufficient in rural areas, where stroke survivors encounter limited access to specialized care, financial
constraints, and a shortage of trained professionals [35]. The absence of structured rehabilitation nursing
programs further exacerbates the challenges associated with stroke recovery, underscoring the urgent
need for evidence-based interventions and policy initiatives aimed at enhancing rehabilitation nursing
services [36]. Countries that have successfully integrated rehabilitation nursing into stroke care protocols
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have reported significantly improved patient outcomes, emphasizing the necessity for India and other
resource-limited regions to prioritize the expansion and training of rehabilitation nurses [37].

1.2 Importance of Rehabilitation Nursing

Rehabilitation nursing plays a crucial role in the recovery and long-term well-being of stroke survivors,
focusing on restoring functional independence, preventing complications, and addressing both physical
and psychological aspects of post-stroke care. As stroke is one of the leading causes of long-term
disability worldwide, rehabilitation nursing has gained recognition as an essential component of
comprehensive stroke management. The World Health Organization (WHO) and the American Stroke
Association (ASA) emphasize the significance of early and structured rehabilitation to enhance mobility
outcomes, reduce long-term dependency, and improve the quality of life for stroke survivors [38].
Studies have shown that stroke patients who receive specialized rehabilitation nursing care within the
first few days after a stroke experience better functional recovery, lower rates of post-stroke
complications, and improved psychological well-being compared to those who do not receive structured
rehabilitation interventions [39].

Rehabilitation nursing is a specialized field within nursing practice that focuses on assisting individuals
with disabilities and chronic illnesses in regaining independence and optimizing their recovery. Nurses
in this domain are responsible for implementing evidence-based interventions that support physical
rehabilitation, facilitate emotional recovery, and educate both patients and caregivers on stroke
management. Unlike acute care nurses, rehabilitation nurses provide long-term support that extends
beyond hospitalization, ensuring continuity of care as patients transition from hospital to home-based
rehabilitation or long-term care facilities [40]. The role of rehabilitation nursing is particularly
significant in low-resource settings, where access to specialized rehabilitation services is limited, and
nurses often serve as primary caregivers, therapists, and educators for stroke patients [41].

One of the primary responsibilities of rehabilitation nurses is to facilitate early mobilization, which has
been identified as a key factor in improving functional outcomes after stroke. Studies indicate that
initiating mobilization within 24 to 48 hours post-stroke significantly enhances muscle strength, reduces
the risk of deep vein thrombosis, and promotes neuroplasticity, which is essential for motor recovery
[42]. A randomized controlled trial (RCT) conducted by Bernhardt et al. demonstrated that patients who
received early rehabilitation interventions, including assisted walking and bed exercises, exhibited
greater improvements in mobility compared to those who remained on prolonged bed rest [43]. This
finding aligns with the Stroke Recovery and Rehabilitation Roundtable recommendations, which
advocate for structured rehabilitation programs led by skilled rehabilitation nurses to optimize stroke
recovery [44].

Beyond physical rehabilitation, rehabilitation nurses also address the psychosocial and emotional
challenges faced by stroke survivors. Post-stroke depression and anxiety are prevalent among patients,
affecting approximately 40 to 50% of stroke survivors, and can significantly impact motivation and
engagement in rehabilitation [45]. Rehabilitation nurses play a vital role in screening for psychological
distress, providing counseling, and collaborating with mental health professionals to ensure holistic care.
A study by Hackett et al. found that integrating psychological support within stroke rehabilitation
programs led to improved patient adherence to therapy and better overall recovery outcomes [46].
Furthermore, rehabilitation nurses help patients develop coping strategies to deal with changes in their
physical abilities, fostering resilience and promoting a positive recovery mindset [47].
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Rehabilitation nurses also contribute to education and empowerment, ensuring that both patients and
caregivers are well-informed about stroke recovery processes, secondary prevention strategies, and
home-based rehabilitation exercises. Patient education is a cornerstone of rehabilitation nursing, as
studies have demonstrated that stroke survivors who receive structured educational programs exhibit
better adherence to lifestyle modifications, including medication compliance, dietary changes, and
physical activity routines [48]. A study conducted in India highlighted that rehabilitation nurses trained
in stroke management were instrumental in improving awareness and self-care behaviors among stroke
patients and their families, particularly in rural and resource-limited settings where access to
rehabilitation specialists is scarce [49].

In addition to patient education, rehabilitation nurses play a key role in preventing secondary
complications, which can significantly hinder recovery and increase healthcare costs. Immobility-related
complications such as pressure ulcers, joint contractures, pneumonia, and deep vein thrombosis are
common among stroke survivors, particularly those with severe motor deficits [50]. Rehabilitation
nurses are trained to implement preventive strategies, including positioning techniques, range-of-motion
exercises, pulmonary hygiene measures, and skin integrity assessments, to minimize the risk of
complications and enhance recovery outcomes [51]. Research has shown that nurse-led early
mobilization programs are associated with lower rates of hospital-acquired infections and reduced
mortality among stroke patients, further underscoring the importance of rehabilitation nursing in stroke
care [52].

Interdisciplinary collaboration is another critical aspect of rehabilitation nursing. Stroke recovery
requires a multidisciplinary approach, where rehabilitation nurses work alongside physiotherapists,
occupational therapists, speech therapists, neurologists, and social workers to develop individualized
care plans that address the unique needs of each patient [53]. A study by Pollock et al. found that stroke
patients who received interdisciplinary rehabilitation care had significantly better functional outcomes
and higher satisfaction rates compared to those who received fragmented or non-coordinated care [54].
Rehabilitation nurses act as care coordinators, ensuring seamless communication between different
healthcare providers and facilitating continuity of care across various rehabilitation settings, including
acute care hospitals, rehabilitation centers, and community-based rehabilitation programs [55].

Despite the growing recognition of rehabilitation nursing, challenges remain, particularly in low- and
middle-income countries where the availability of specialized rehabilitation nurses is limited. In India,
for example, the demand for rehabilitation nursing far exceeds the supply, leading to gaps in post-stroke
care and suboptimal recovery outcomes [56]. A study conducted in rural Madhya Pradesh revealed that
many stroke survivors lacked access to trained rehabilitation professionals, resulting in prolonged
disability and poor reintegration into society [57]. Addressing these gaps requires targeted efforts to
expand nursing education programs, increase training opportunities for rehabilitation nurses, and
integrate stroke rehabilitation into primary healthcare systems [58]. Government policies and healthcare
reforms that prioritize rehabilitation nursing can significantly improve stroke recovery rates and reduce
the long-term burden of stroke-related disabilities [59].

In conclusion, rehabilitation nursing plays a multifaceted role in stroke recovery, encompassing physical
rehabilitation, psychological support, patient education, complication prevention, and interdisciplinary
collaboration. The early involvement of rehabilitation nurses in stroke care has been shown to enhance
functional independence, improve quality of life, and reduce the overall burden of stroke-related
disabilities.
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1.3 Global and Indian Context (Especially Madhya Pradesh)

Stroke is a major public health concern worldwide, with an increasing burden, particularly in low- and
middle-income countries (LMICs). The World Health Organization (WHO) reports that stroke is the
second leading cause of death globally and a primary cause of long-term disability, with over 12 million
new stroke cases annually [60]. While stroke incidence has declined in many high-income countries due
to improved prevention and acute care strategies, the opposite trend is observed in LMICs, where over
80% of global stroke deaths occur [61]. This disparity is largely due to limited access to healthcare
services, delayed interventions, inadequate rehabilitation infrastructure, and a lack of public awareness
regarding stroke risk factors [62].

The economic burden of stroke is substantial, affecting both healthcare systems and the productivity of
affected individuals. A study conducted in the United States estimated that the total economic cost of
stroke, including medical expenses, lost productivity, and long-term care costs, exceeded $50 billion
annually [63]. In Europe, stroke-related healthcare expenditures contribute significantly to national
health budgets, with countries like the United Kingdom spending approximately 2-3% of their total
healthcare budget on stroke care alone [64]. However, in LMICs like India, Brazil, and South Africa,
financial constraints and poor access to rehabilitation services mean that a large proportion of stroke
survivors remain disabled, unemployed, and dependent on family members for long-term care [65]. The
high rate of post-stroke disability in these regions underscores the urgent need for investment in stroke
rehabilitation services, particularly nursing-led rehabilitation programs that can improve functional
outcomes for survivors [66].

1.3.1 Stroke Burden in India

India faces an increasing stroke burden, with the incidence of stroke rising significantly due to aging
populations, urbanization, and the growing prevalence of lifestyle-related risk factors such as
hypertension, diabetes, obesity, and smoking [67]. According to the Indian Council of Medical Research
(ICMR), the estimated prevalence of stroke in India ranges between 84 to 262 per 100,000 population,
with an annual stroke incidence of approximately 1.8 million cases [68]. Alarmingly, stroke-related
mortality in India is higher than in many developed countries, largely due to delayed hospital
admissions, lack of specialized stroke units, and insufficient access to rehabilitation facilities [69].
Regional disparities in stroke care and rehabilitation services are prominent across India. Metropolitan
cities such as Delhi, Mumbai, and Bengaluru have access to advanced stroke centers, where
thrombolytic therapy, mechanical thrombectomy, and early rehabilitation services are available.
However, in rural and semi-urban areas, where nearly 65-70% of India’s population resides, stroke care
is severely limited [70]. A study conducted in Tamil Nadu and Uttar Pradesh revealed that over 50% of
stroke patients in rural regions failed to receive appropriate rehabilitation due to geographic
inaccessibility, financial constraints, and a lack of trained healthcare professionals [71]. The absence of
dedicated stroke rehabilitation programs in primary healthcare centers further exacerbates the issue,
leaving many stroke survivors without adequate post-acute care.

1.3.2 Stroke Rehabilitation in Madhya Pradesh: Challenges and Gaps

Madhya Pradesh, one of India’s largest states, faces significant challenges in stroke management and
rehabilitation, particularly in its rural and tribal areas. The State Health Index Report indicates that
Madhya Pradesh has one of the highest stroke-related disability rates in India, with an increasing
prevalence due to poor healthcare infrastructure, limited availability of specialized rehabilitation
services, and low awareness regarding stroke prevention and recovery [72]. Despite government

IJFMR2601 XXXX Volume 8, Issue 1, January-February 2026 6



http://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

initiatives aimed at strengthening primary healthcare services, stroke rehabilitation remains a neglected
area, with only a few hospitals offering comprehensive rehabilitation programs [73].

The primary barriers to effective stroke rehabilitation in Madhya Pradesh include inadequate availability
of rehabilitation professionals, financial constraints, cultural beliefs, and logistical challenges in
accessing healthcare facilities [74]. Studies have shown that in rural districts like Chhindwara, Betul,
and Sehore, stroke survivors often rely on traditional healers and home remedies instead of seeking
formal rehabilitation services due to limited awareness and affordability issues [75]. Additionally, public
sector hospitals in the state struggle with inadequate staffing, with a severe shortage of trained
rehabilitation nurses, physiotherapists, and speech therapists to provide essential post-stroke care [76].
Financial barriers also pose a significant challenge, as many stroke survivors in Madhya Pradesh belong
to economically disadvantaged communities that cannot afford long-term rehabilitation services. Unlike
developed countries where rehabilitation costs are often covered by health insurance, the majority of
stroke patients in Madhya Pradesh must pay out-of-pocket for rehabilitation therapy, assistive devices,
and long-term nursing care, which is often cost-prohibitive for low-income families [77]. The lack of
government-funded stroke rehabilitation programs further limits access to essential services,
exacerbating healthcare inequities in the region.

1.3.3 Need for Strengthening Rehabilitation Nursing in Madhya Pradesh

Given the growing burden of stroke-related disability in Madhya Pradesh, there is an urgent need to
strengthen rehabilitation nursing services to improve patient outcomes. Research has demonstrated that
early nursing-led rehabilitation programs can significantly enhance functional recovery, reduce hospital
readmission rates, and improve the overall quality of life for stroke survivors [78]. Establishing
dedicated stroke rehabilitation units in district hospitals and training nurses in specialized rehabilitation
techniques could bridge the existing gaps in stroke care.

Incorporating tele-rehabilitation services can also be an effective strategy to expand access to
rehabilitation in remote and underserved areas. Studies have shown that nurse-led tele-rehabilitation
programs, which provide virtual physiotherapy sessions, caregiver training, and regular mobile health
monitoring, have improved functional outcomes for stroke patients in rural settings [79]. Madhya
Pradesh could leverage digital health initiatives to establish community-based rehabilitation programs,
where trained rehabilitation nurses play a central role in delivering post-stroke care through home-based
visits and telemedicine platforms.

Public health awareness campaigns focusing on stroke prevention, recognition, and the importance of
rehabilitation are also crucial in improving stroke recovery rates in Madhya Pradesh. Integrating stroke
rehabilitation education into nursing curricula and continuing education programs can help equip nurses
with the necessary skills to manage stroke survivors effectively [80].

1.3.4 Conclusion

While stroke remains a leading cause of disability worldwide, its impact is particularly severe in low-
resource settings such as Madhya Pradesh, where access to rehabilitation services is severely limited.
The lack of specialized stroke rehabilitation units, financial barriers, and shortages of trained
rehabilitation professionals contribute to poor functional outcomes for stroke survivors in the state.
Addressing these challenges requires strengthening rehabilitation nursing services, integrating tele-
rehabilitation solutions, increasing public awareness, and implementing policy-driven interventions to
improve stroke care infrastructure. By investing in nurse-led rehabilitation programs, Madhya Pradesh
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can enhance stroke recovery outcomes, reduce disability rates, and improve the overall quality of life for
stroke survivors in both urban and rural areas.

1.4 Research Gap and Justification

Stroke rehabilitation is a critical aspect of post-stroke care, with early and structured interventions
proving essential for improving patient outcomes. While significant advancements have been made in
acute stroke management, including thrombolysis and mechanical thrombectomy, post-stroke
rehabilitation, particularly nursing-led rehabilitation, remains underdeveloped in many healthcare
settings, especially in low- and middle-income countries (LMICs) like India [79]. Research has
established that early rehabilitation improves mobility, reduces long-term disability, and enhances
quality of life; however, gaps remain in understanding the role of rehabilitation nurses in optimizing
stroke recovery, particularly in resource-limited environments [80].

1.4.1 Gaps in Global Stroke Rehabilitation Research

Despite the growing burden of stroke worldwide, existing research has predominantly focused on acute
medical interventions rather than long-term rehabilitation strategies. While high-income countries
(HICs) have well-established rehabilitation protocols, studies indicate that LMICs, which account for
over 80% of global stroke-related deaths, face substantial barriers in implementing effective
rehabilitation programs [81]. These barriers include limited infrastructure, workforce shortages, financial
constraints, and inadequate integration of rehabilitation into primary healthcare systems. Furthermore,
most clinical trials and systematic reviews on stroke recovery have emphasized pharmacological
treatments, neuroplasticity mechanisms, and early mobilization strategies, with relatively few studies
exploring the specific contributions of rehabilitation nurses in long-term stroke care [82].

Additionally, rehabilitation research has largely been centered around physiotherapy and occupational
therapy, with limited emphasis on nursing-led interventions. Studies have demonstrated that
rehabilitation nurses play a crucial role in post-stroke recovery by providing continuous care, managing
complications, coordinating multidisciplinary interventions, and offering psychosocial support [83].
However, the effectiveness of different nursing models in stroke rehabilitation, the impact of nurse-led
interventions on mobility outcomes, and the specific training needs of rehabilitation nurses remain
inadequately studied, particularly in non-Western healthcare settings [84].

1.4.2 Research Gaps in Stroke Rehabilitation Nursing in India

In India, stroke incidence is rising at an alarming rate, yet rehabilitation services remain highly
inadequate, particularly in rural and underserved regions [85]. While tertiary care hospitals in urban
centres like Delhi, Mumbai, and Chennai offer comprehensive stroke units, district hospitals and primary
healthcare centres often lack trained rehabilitation professionals, leading to suboptimal stroke recovery
[86]. The availability of specialized rehabilitation nurses is particularly scarce, with most post-stroke
care being delivered by general nurses who may not have formal training in neurorchabilitation
techniques [87].

Moreover, there is a significant gap in research evaluating the effectiveness of rehabilitation nursing in
the Indian context. While global studies have established the importance of early mobilization, patient
education, and psychosocial support in stroke recovery, there is limited data on how these interventions
translate into improved patient outcomes in India, where socioeconomic, cultural, and logistical barriers
impact rehabilitation access [88]. Existing rehabilitation frameworks are often modelled after Western
healthcare systems, without sufficient adaptation to India’s unique healthcare challenges, including
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limited insurance coverage for rehabilitation services, shortage of trained personnel, and high out-of-

pocket expenses [89].

1.4.3 Justification for the Present Study

Given these gaps, this study aims to bridge the knowledge deficit by systematically investigating the role

of rehabilitation nursing in stroke recovery, with a particular focus on mobility outcomes. The study will

contribute to the existing body of knowledge by:

1. Assessing the effectiveness of rehabilitation nursing interventions in improving functional mobility,
independence, and overall quality of life in stroke survivors in India.

2. Identifying key barriers to rehabilitation nursing in resource-limited settings, particularly in rural
Madhya Pradesh, where access to specialized post-stroke care remains restricted.

3. Exploring the psychological and emotional impact of rehabilitation nursing, addressing aspects such
as depression, anxiety, and patient motivation, which are often overlooked in stroke recovery studies.

4. Evaluating interdisciplinary collaboration between rehabilitation nurses, physiotherapists, and
occupational therapists to determine best practices for holistic stroke care in low-resource
environments.

5. Providing evidence-based recommendations for policy changes to strengthen rehabilitation nursing
education and workforce development, ensuring that nurses are adequately trained to deliver
specialized post-stroke care.

By focusing on the Indian healthcare system, particularly the state of Madhya Pradesh, this study will

offer context-specific insights into rehabilitation nursing in stroke care. The findings can guide nursing

education programs, hospital administrators, and policymakers in enhancing nursing-led rehabilitation
strategies to improve stroke recovery outcomes.

1.4.4 Conclusion

The role of rehabilitation nursing in stroke recovery is well-recognized globally, yet significant gaps

remain in understanding its impact in low-resource settings like India. While research in high-income

countries has demonstrated the benefits of early mobilization, patient education, and continuous nursing
care, there is insufficient evidence on how these interventions can be effectively implemented within

India’s healthcare framework. This study aims to fill these research gaps by evaluating the role of

rehabilitation nursing in stroke recovery, particularly in improving mobility and functional

independence. By addressing barriers, exploring best practices, and advocating for policy changes, the
study seeks to contribute to strengthening stroke rehabilitation services in Madhya Pradesh and beyond.

PURPOSE OF THE STUDY

The purpose of this study is to investigate and understand the critical role of rehabilitation nursing in
facilitating stroke recovery, particularly focusing on mobility outcomes. As stroke remains one of the
leading causes of disability worldwide, its impact on patients' mobility and independence is profound.
Rehabilitation nursing interventions are integral to the recovery process, addressing both the physical
and emotional challenges stroke survivors face. This research aims to explore the specific contributions
of rehabilitation nurses in stroke recovery, assess the effectiveness of their interventions in improving
mobility and independence, and identify the challenges they face in delivering care, especially in
resource-limited settings such as Madhya Pradesh, India.
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AIM & OBJECTIVE/HYPOTHESIS

Aim

The primary aim of this study is to examine the role of rehabilitation nursing in stroke recovery,

focusing on the enhancement of mobility outcomes. Specifically, the study seeks to evaluate how

rehabilitation nurses contribute to stroke survivors' physical recovery, independence, and overall quality
of life, with an emphasis on patients recovering from stroke in Madhya Pradesh, India.

Objectives

1. To assess the effectiveness of rehabilitation nursing interventions in improving mobility
outcomes for stroke survivors, including early mobilization, physical therapy coordination, and
mobility training.

2. To explore the impact of rehabilitation nurses on the psychological and emotional well-being of
stroke patients, focusing on the prevention and management of depression, anxiety, and emotional
distress during recovery.

3. To identify the challenges rehabilitation nurses face in providing care to stroke patients in low-
resource settings like Madhya Pradesh, India, and examine how these challenges influence the
delivery of rehabilitation services.

4. To evaluate the role of interdisciplinary collaboration between rehabilitation nurses and other
healthcare professionals (e.g., physiotherapists, occupational therapists) in the stroke rehabilitation
process, and its impact on mobility and recovery outcomes.

5. To explore patients’ perspectives on the rehabilitation nursing interventions they receive, focusing
on their experiences with mobility recovery, emotional support, and overall satisfaction with the care
provided.

6. To propose recommendations for improving stroke rehabilitation nursing practices and
enhancing access to rehabilitation services for stroke patients, particularly in resource-constrained
settings.

Hypothesis

The following hypothesis guides this study:

H1: Rehabilitation nursing interventions significantly improve the mobility outcomes and overall

recovery of stroke patients, particularly in terms of functional independence and reduction in disability.

HO: Rehabilitation nursing interventions do not significantly improve the mobility outcomes or overall

recovery of stroke patients, with no measurable impact on functional independence and reduction in

disability.

4.3 Demographic and Clinical Characteristics of Participants

4.3.1 Descriptive Statistics of Participants

A total of 100 stroke survivors participated in the study, divided into:

e Intervention Group (n = 50): Received structured rehabilitation nursing interventions.
e Control Group (n = 50): Received standard post-stroke care.

Table 4.1: Baseline Demographic Characteristics of Participants

Variable Intervention Group | Control Group | p-
(n=50) (n=50) value
Age (Mean = SD) 64.3 £ 8.5 years 65.1 + 7.9 years 0.72
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Gender (M/F) 28/22 30/20 0.68
Stroke Type | 40/10 42/8 0.55
(Ischemic/Hemorrhagic)

Hypertension (%) 80% 76% 0.44
Diabetes Mellitus (%) 58% 62% 0.39

Note: p-value < 0.05 indicates statistical significance.

4.3.2 Stroke Severity at Baseline

Stroke severity was classified using the Modified Rankin Scale (mRS):

« mRS 2 (Mild Disability): 30%

o mRS 3 (Moderate Disability): 45%

e mRS 4 (Severe Disability): 25%

There were no statistically significant differences in baseline stroke severity between groups (p=0.48).

4.4 Pre-Test and Post-Test Comparison of Mobility Outcomes
4.4.1 Functional Mobility Scale (FMS) Outcomes
Table 4.2: Changes in Functional Mobility Scale Scores Over Time

Time Point Intervention Group (Mean + SD) | Control Group (Mean + SD) | p-value
Baseline (Week 0) 2.1+0.6 2.0+0.5 0.68
Midpoint (Week 12) | 3.4 £0.8 2.5+0.7 0.002
Final (Week 24) 42+1.0 3.0+0.9 <0.001

The intervention group showed statistically significant improvement in mobility scores compared to the
control group at week 12 and week 24.
4.4.2 Timed Up and Go (TUG) Test Results
The TUG test measures walking speed and fall risk. Lower scores indicate better mobility.
Mean Timed Up and Go (TUG) Test Scores Over Time

Intervention Group
—e— Control Group

221

20

=
[e2]
T

TUG Test (Seconds)
=
[=)]

14

0 5 10 15 20 25
Weeks

Figure 4.1: Mean TUG Test Scores Over Time
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Table 4.3: Timed Up and Go (TUG) Test Scores

Time Point Intervention  Group (Seconds, | Control Group (Seconds, Mean | p-
Mean = SD) + SD) value

Baseline (Week | 21.4£5.2 20.9 £4.8 0.76

0)

Midpoint (Week | 16.2 £3.9 189+4.5 0.01

12)

Final (Week 24) | 12.7+34 16.8+4.2 <0.001

The intervention group demonstrated faster walking speed and reduced fall risk compared to controls.
4.4.3 Barthel Index (BI) Scores for Functional Independence
Table 4.4: Barthel Index Scores Over Time

Time Point Intervention Group (Mean + SD) | Control Group (Mean + SD) | p-value
Baseline (Week 0) 425+84 43.1+7.9 0.84
Midpoint (Week 12) | 64.7 + 10.1 55.8+9.5 0.002
Final (Week 24) 785+11.2 63.9+10.3 <0.001

A significant improvement in ADL independence was observed in the intervention group, as indicated
by higher Barthel Index scores.

4.5 Multivariate Regression Analysis

A regression model was used to examine the independent effect of rehabilitation nursing

interventions on mobility improvement.

o Intervention group status was a significant predictor of improved FMS, TUG, and Barthel Index
scores (p<0.001).

e Other significant predictors included baseline mobility status, stroke severity, and adherence to
rehabilitation protocols.

4.6 Discussion

4.6.1 Interpretation of Findings

The study findings indicate that:

1. Rehabilitation nursing interventions significantly improved mobility outcomes (FMS, TUG).

2. Functional independence (BI scores) improved more in the intervention group than the control
group.

3. Nursing-led rehabilitation programs were effective in enhancing stroke recovery.

4.6.2 Comparison with Previous Studies

Findings align with previous studies indicating that:

o Early mobilization leads to better functional recovery [253].

o Rehabilitation nursing plays a vital role in ADL independence [254].

4.7 Conclusion
This chapter presented the data collection methods, analysis of mobility and functional outcomes,
statistical tests, and interpretation of findings. The results demonstrated that rehabilitation nursing

IJFMR2601 XXXX Volume 8, Issue 1, January-February 2026 12



http://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

interventions significantly improved stroke recovery outcomes, supporting the need for structured
nursing-led rehabilitation programs.

4.8 Quantitative Findings

This section presents the detailed quantitative findings of the study, focusing on key outcome
measures, including:

1. Mobility Scores (Functional Mobility Scale, Timed Up and Go Test)

2. Activities of Daily Living (Barthel Index)

3. Depression and Psychological Well-being (Patient Health Questionnaire-9, PHQ-9)

The results are analyzed using descriptive statistics, paired t-tests, and regression models to assess the
effectiveness of rehabilitation nursing interventions on stroke recovery.

4.8.1 Functional Mobility Outcomes
4.8.1.1 Functional Mobility Scale (FMS) Scores
The Functional Mobility Scale (FMS) evaluates walking ability over 5 meters (FMS-5), 50 meters
(FMS-50), and 500 meters (FMS-500). Higher scores indicate better mobility.
Table 4.5: Changes in Functional Mobility Scale Scores Over Time

Time Point Intervention Group (Mean % | Control Group (Mean * | p-

SD) SD) value
FMS-5 (Baseline, Week 0) | 2.1 0.6 20+0.5 0.68
FMS-5 (Week 12) 34+£0.8 25+0.7 0.002
FMS-5 (Week 24) 42+1.0 3.0+09 <0.001
FMS-50 (Baseline, Week | 2.0+ 0.5 1.9+0.6 0.72
0)
FMS-50 (Week 12) 3.1+0.9 23+0.8 0.004
FMS-50 (Week 24) 39+£1.1 2.7+1.0 <0.001
FMS-500 (Baseline, Week | 1.8 =0.4 1.7+0.5 0.81
0)
FMS-500 (Week 12) 2.8+0.7 2.0+0.6 0.001
FMS-500 (Week 24) 3.6+0.9 2.5+0.8 <0.001

The intervention group showed significant improvement across all mobility measures, indicating that
structured rehabilitation nursing interventions enhanced walking ability compared to standard care.

4.8.1.2 Timed Up and Go (TUG) Test Results
The TUG test measures the time (in seconds) taken by a participant to stand up from a chair, walk 3
meters, turn, and return to the seated position. Lower scores indicate better mobility and reduced fall

risk.
Table 4.6: Timed Up and Go (TUG) Test Scores
Time Point Intervention Group (Seconds, | Control Group (Seconds, Mean | p-
Mean + SD) + SD) value
Baseline (Week | 21.4+5.2 20.9+4.8 0.76
0)
Midpoint (Week | 16.2 £3.9 189+4.5 0.01
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12)
Final (Week 24) 12.7+34 16.8£4.2 <0.001

The intervention group achieved significantly lower TUG scores over time, demonstrating improved
mobility and reduced fall risk.

4.8.2 Activities of Daily Living (ADL) Independence
The Barthel Index (BI) assesses independence in activities of daily living (ADLs), with higher scores
indicating greater functional independence.

Table 4.7: Barthel Index Scores Over Time

Time Point Intervention Group (Mean + SD) | Control Group (Mean + SD) | p-value
Baseline (Week 0) 42.5+8.4 43.1+7.9 0.84
Midpoint (Week 12) | 64.7 = 10.1 55.8+9.5 0.002
Final (Week 24) 785+11.2 63.9+10.3 <0.001

Stroke survivors who received rehabilitation nursing interventions experienced a statistically significant
improvement in ADL independence, highlighting the effectiveness of structured nursing care in
functional recovery.

4.8.3 Psychological Well-being and Depression QOutcomes
Post-stroke depression (PSD) was evaluated using the Patient Health Questionnaire-9 (PHQ-9), where
higher scores indicate more severe depressive symptoms.

Table 4.8: PHQ-9 Depression Scores Over Time

Time Point Intervention Group (Mean + SD) | Control Group (Mean + SD) | p-value
Baseline (Week 0) 143+3.6 14.1+£3.5 0.78
Midpoint (Week 12) | 9.2 £2.8 11.8+3.2 0.003
Final (Week 24) 54+2.1 9.5+3.0 <0.001

4.8.3.1 Interpretation of PHQ-9 Scores

o Baseline: Both groups exhibited moderate depression (PHQ-9 scores ~14).

e Week 12: The intervention group demonstrated a greater reduction in depressive symptoms
(p=0.003).

o Week 24: Depression levels in the intervention group declined to minimal levels, whereas the control
group still showed mild depression.

These findings suggest that rehabilitation nursing interventions, including psychological support,

significantly reduced depressive symptoms.

4.8.4 Multivariate Regression Analysis
A multivariate regression model was used to assess the independent effect of rehabilitation nursing
interventions on mobility and depression outcomes.
4.8.4.1 Regression Model for Mobility Improvement
Dependent Variable: Final FMS Score
Independent Variables: Intervention Group Status, Baseline Mobility, Stroke Severity, Adherence to
Rehabilitation
Predictor Beta Coefficient (p) ’ p-value ‘ 95% Confidence Interval (CI) ‘
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Intervention Group +2.1 <0.001 | (1.5,2.8)
Baseline Mobility Score +1.3 0.002 (0.8, 1.9)
Stroke Severity (mRS) -0.9 0.007 (-1.4,-0.3)
Rehabilitation Adherence | +1.7 <0.001 | (1.1,2.3)

The intervention group status was the strongest predictor of mobility improvement, confirming the
effectiveness of rehabilitation nursing in stroke recovery.

4.9 Conclusion

This section presented the quantitative findings of the study, demonstrating that structured rehabilitation
nursing interventions significantly improved mobility, ADL independence, and psychological well-
being. The results confirmed that nursing-led rehabilitation programs should be integrated into standard
stroke care to enhance long-term functional recovery.

4.8 Quantitative Findings (with Graphs and Charts)
4.8.1 Functional Mobility Outcomes
4.8.1.1 Functional Mobility Scale (FMS) Results
FMS-5 (5m) Scores Over Time

4.0F Intervention Group
v —e— Control Group
S 3.5F
n
0 30
0
Z 2sf
2.0 L . . I

0 5 10 15 20 25
Weeks

. FMS-50 (50m) Scores Over Time

Intervention Group
3.5 —e— Control Group

3.0F

251
2l07 L i

0 5 10 15 20 25
Weeks

FMS-500 (500m) Scores Over Time

FMS-50 Score

35 Intervention Group
g —e— Control Group
8 3.0r
o
325}
2
T 20
0 5 10 15 20 25
Weeks

Figure 4.1: Change in Functional Mobility Scale (FMS) Scores Over Time
(4 line graph showing FMS scores for the intervention and control groups over 3 time points: Week
0, Week 12, and Week 24.)
e The intervention group demonstrated a steady increase in mobility across 5Sm, 50m, and 500m
distances, whereas the control group exhibited slower progress.
e Week 24 scores show a statistically significant improvement (p < 0.001) in the intervention group

compared to the control group.
Table 4.5: Functional Mobility Scale (FMS) Scores
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Time Point FMS-5 (Mean + SD) FMS-50 (Mean + SD) FMS-500 (Mean + SD)

Baseline (Week | 2.1 £ 0.6 (IG) /2.0+0.5|2.0+0.5(1G)/19+0.6 |18+ 0.4 (IG)/1.7+0.5

0) (CG) (CG) (CG)

Week 12 3408 (IG)/25+0.7|3.1+09 1G)/23+£0.8]2.8+0.71G)/2.0+0.6
(CG) (CG) (CG)

Week 24 42+1.00G)/3.0+09(39+1.11G)/27+1.0|3.6+09 (IG)/25+0.8

(CG)

(CG)

(CG)

4.8.1.2 Timed Up and Go (TUG) Test Results
Mean TUG Scores Over Time

TUG Test (Seconds)

5.0

2.5}

0.0

Week 12
Time Points

Figure 4.2: Mean TUG Scores Over Time
Ll (4 bar graph of comparing TUG test scores of intervention and control groups at 3 time points.)
e The TUG scores improved significantly in the intervention group, showing faster walking speed and

lower fall risk (p <0.001).
Table 4.6: Timed Up and Go (TUG) Test Scores

w Intervention Group
B Control Group

Week 24

Time Point Intervention Group (Seconds, Mean | Control Group (Seconds, Mean | p-

+ SD) + SD) value
Baseline (Week | 21.4£5.2 20.9 £4.8 0.76
0)
Week 12 16.2+3.9 189+4.5 0.01
Week 24 127+34 16.8 +4.2 <0.001
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4.8.2 Activities of Daily Living (ADL) Independence
4.8.2.1 Barthel Index (BI) Results

80

701

601

Barthel Index (Bl) Score

201

10}

50

401

30F

Barthel Index (Bl) Scores Over Time

[ Intervention Group
B Control Group

Week 0 Week 12 Week 24
Time Points

Figure 4.3: Barthel Index (BI) Scores Over Time

Ll (4 bar graph illustrating BI score improvements for both groups over time.)
e Stroke survivors in the intervention group showed greater improvements in ADL independence

compared to controls (p < 0.001).

Table 4.7: Barthel Index Scores

Time Point Intervention Group (Mean + SD) | Control Group (Mean £ SD) | p-value
Baseline (Week 0) | 42.5 £+ 8.4 43.1+7.9 0.84
Week 12 64.7 £10.1 55.8+9.5 0.002
Week 24 785+11.2 63.9+10.3 <0.001

4.8.3 Psychological Well-being and Depression Outcomes
4.8.3.1 PHQ-9 Depression Scores
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Figure 4.4: Change in PHQ-9 Depression Scores Over Time

Ll (4 line graph to show the reduction in PHQ-9 scores for both groups.)

o The intervention group showed a greater reduction in depression symptoms by Week 24 (p <0.001).
Table 4.8: PHQ-9 Depression Scores

Time Point Intervention Group (Mean + SD) | Control Group (Mean £ SD) | p-value
Baseline (Week 0) | 14.3+3.6 14.1£3.5 0.78
Week 12 92+238 11.8+3.2 0.003
Week 24 54+2.1 9.5+3.0 <0.001

4.8.4 Regression Analysis for Mobility and Depression Outcomes
A multivariate regression analysis assessed the independent effect of rehabilitation nursing interventions
on mobility and depression outcomes.

Table 4.9: Regression Model for Mobility Improvement (Dependent Variable: Final FMS Score)

Predictor Beta Coefficient (f) | p-value | 95% Confidence Interval (CI)
Intervention Group +2.1 <0.001 | (1.5,2.8)

Baseline Mobility Score | +1.3 0.002 (0.8, 1.9)

Stroke Severity (mRS) -0.9 0.007 (-1.4,-0.3)

Rehabilitation Adherence | +1.7 <0.001 | (1.1,2.3)

The intervention group status was the strongest predictor of mobility improvement.

4.9 Conclusion

This section presented quantitative findings with graphs, charts, and statistical analyses, confirming that
rehabilitation nursing interventions significantly improved mobility, ADL independence, and depression
scores. The results support the integration of structured nursing-led rehabilitation programs into standard
stroke care.

4.10 Qualitative Findings

4.10.1 Introduction
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In addition to quantitative assessments, this study incorporated qualitative data collected through semi-
structured interviews and focus group discussions (FGDs) with stroke survivors, caregivers, and
rehabilitation nurses at Index Medical College, Hospital and Research Center, Department of Nursing.
The qualitative approach aimed to explore:
1. Patient experiences with rehabilitation nursing interventions.
2. Nurses' perspectives on the challenges and effectiveness of rehabilitation strategies.
3. Caregiver insights into the impact of structured nursing care on stroke recovery.

Thematic analysis was employed to identify key themes and sub-themes emerging from the data.

4.10.2 Data Collection Process
4.10.2.1 Participant Selection for Qualitative Data

Participant Group | Number of Participants | Method of Data Collection
Stroke Survivors 15 In-depth Interviews

Caregivers 10 Semi-structured Interviews
Rehabilitation Nurses | 10 Focus Group Discussions (FGDs)

Total Participants:35
4.10.2.2 Data Collection Methods
1. In-depth Interviews (IDIs) with stroke survivors and caregivers (30—45 minutes per session).
2. Focus Group Discussions (FGDs) with rehabilitation nurses (60 minutes per session).
3. Audio-recording and verbatim transcription of interviews.
4. Thematic analysis using NVivo software to identify major themes.

4.10.3 Thematic Analysis of Qualitative Data

Following Braun and Clarke’s (2006) thematic analysis approach, five major themes emerged:
1. Perceived Benefits of Rehabilitation Nursing Interventions

Challenges in Stroke Recovery

Role of Nurses in Psychological Support

Caregiver Burden and Family Support

kv

Recommendations for Rehabilitation Nursing Improving

4.10.4 Theme 1: Perceived Benefits of Rehabilitation Nursing Interventions

Sub-theme 1.1: Improvement in Mobility and Independence

“Before starting rehabilitation, I needed help to get out of bed. But now, I can walk short distances on
my own. The nurses encouraged me to move, even when I felt scared.” — (Stroke Survivor, Male, 58
years old)

Most participants reported improvements in mobility, balance, and self-care skills, attributing this
progress to nursing-led rehabilitation programs.

Sub-theme 1.2: Enhanced Confidence and Motivation

“The nurses always told me, ‘You will improve, step by step.’ Their encouragement made me believe in
myself again.”
Motivational support from rehabilitation nurses played a crucial role in boosting patient confidence,
leading to better adherence to therapy.

— (Stroke Survivor, Female, 63 years old)
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4.10.5 Theme 2: Challenges in Stroke Recovery

Sub-theme 2.1: Pain and Fatigue

“Rehabilitation exercises are painful, and sometimes [ feel exhausted. But the nurses adjust the activities
to my comfort level, making it manageable.” — (Stroke Survivor, Male, 65 years old)

While most patients appreciated rehabilitation, they reported pain, muscle stiffness, and fatigue as
major challenges. Nurses modified exercise routines to reduce discomfort.

Sub-theme 2.2: Psychological Barriers

“I felt useless after my stroke. I thought I would never recover. The hardest part was dealing with my
"— (Stroke Survivor, Female, 55 years old)

Several participants struggled with post-stroke depression, frustration, and anxiety, highlighting the
need for continuous psychological support.

emotions.’

4.10.6 Theme 3: Role of Nurses in Psychological Support

Sub-theme 3.1: Emotional Encouragement and Counseling

“Nurses don’t just help physically; they talk to us, listen to our fears, and help us cope.” — (Stroke
Survivor, Male, 62 years old)

Nurses provided verbal reassurance, emotional counseling, and social support, which helped patients
overcome psychological distress.

Sub-theme 3.2: Addressing Caregiver Stress

“When my husband had a stroke, I was overwhelmed. The nurses taught me how to assist him and gave
me emotional support.” — (Caregiver, Female, 54 years old)

Caregivers reported high stress levels, emphasizing that nurses played a critical role in educating and
supporting them.

4.10.7 Theme 4: Caregiver Burden and Family Support

Sub-theme 4.1: Physical and Emotional Strain on Caregivers

“Caring for my mother 24/7 is exhausting. I barely get time for myself.” — (Caregiver, Female, 49
years old)

Family caregivers reported physical exhaustion and emotional distress, highlighting the need for
caregiver training programs.

Sub-theme 4.2: Importance of Family Involvement in Rehabilitation

“When my son helps me practice walking at home, I feel motivated to keep trying.” — (Stroke Survivor,
Male, 67 years old)

Stroke survivors emphasized the positive impact of family encouragement on rehabilitation
outcomes.

4.10.8 Theme 5: Recommendations for Improving Rehabilitation Nursing

Sub-theme 5.1: Need for More Specialized Rehabilitation Nurses

“More trained rehabilitation nurses should be available to guide us through recovery.” — (Stroke
Survivor, Female, 60 years old)

Patients and nurses suggested expanding specialized nursing teams to improve rehabilitation services.
Sub-theme 5.2: Integrating Tele-rehabilitation and Home-Based Care
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“Not all patients can come to the hospital regularly. Home-based rehab services or tele-rehabilitation
should be provided.” — (Nurse, Focus Group Discussion)

Nurses recommended tele-rehabilitation programs to assist patients who face transportation or

accessibility barriers.

4.10.9 Summary of Key Themes and Findings

Theme

Key Findings

1. Benefits of Rehabilitation
Nursing

Patients gained mobility, independence, and confidence.

2. Challenges in Stroke Recovery

Pain, fatigue, and emotional distress hindered progress.

3. Psychological Support

Nurses played a vital role in emotional encouragement.

4. Caregiver Burden

Family members experienced physical and emotional strain.

5. Recommendations

More specialized nurses and home-based rehabilitation were
needed.

4.11 Conclusion

The qualitative findings revealed that rehabilitation nursing interventions significantly improved stroke

recovery, not just physically but also emotionally. Stroke survivors and caregivers highlighted the vital
role of nurses in mobility training, psychological support, and caregiver education.

4.10 Qualitative Findings
4.10.1 Introduction

This section presents the qualitative data analysis derived from semi-structured interviews with stroke
survivors and caregivers and focus group discussions (FGDs) with rehabilitation nurses. Thematic
analysis was used to identify common experiences, challenges, and perceptions regarding rehabilitation

nursing interventions.
The analysis focused on:

Experiences of stroke survivors regarding mobility improvement
Challenges faced by caregivers in supporting rehabilitation
Perspectives of nurses on rehabilitation nursing effectiveness

4.10.2 Data Collection Methods

4.10.2.1 Participant Selection for Qualitative Data

Participant Group | Number of | Method of Data Collection Average
Participants Duration
Stroke Survivors 15 In-depth Interviews (IDIs) 30-45 mins
Caregivers 10 Semi-structured Interviews 25-40 mins
Rehabilitation 10 Focus Group Discussions | 60 mins

Nurses

(FGDs)

s® Total Participants:35
4.10.2.2 Sample Interview Questions
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A. Questions for Stroke Survivors
Can you describe your mobility challenges before rehabilitation nursing care?
How have the nurses helped you improve walking, balance, and confidence?

What were the most difficult aspects of rehabilitation?
How do you feel emotionally during your recovery process?

B. Questions for Caregivers

What has been your experience in assisting your loved one in rehabilitation?

What challenges have you faced in providing mobility assistance at home?
How helpful was the training and guidance provided by nurses?

C. Questions for Rehabilitation Nurses
What are the most effective nursing strategies for stroke rehabilitation?

What challenges do you face in providing mobility support to stroke survivors?
What improvements would you recommend in rehabilitation nursing?

4.10.3 Thematic Analysis of Qualitative Data
Using NVivo 12 software, thematic analysis was conducted in the following steps:
1. Transcription of interviews and FGDs.
2. Thematic coding using NVivo.

3. Categorization of emerging themes.
The analysis identified five major themes and ten sub-themes, as summarized below.

4.10.4 Major Themes and Sub-Themes

Theme Sub-Themes Participant Excerpts
1. Perceived Benefits of |- Mobility | "Before therapy, I needed assistance to
Rehabilitation Nursing improvement move. Now, I can take steps on my own." —

- Increased confidence
and motivation

(Stroke Survivor, 58 years old)

2. Challenges in Stroke

- Pain and fatigue

"Some days, the exercises feel painful, but I

Recovery - Psychological | push through because the nurses encourage
barriers me." — (Stroke Survivor, 65 years old)

3. Role of Nurses in|- Emotional | "Nurses don’t just help physically; they give

Psychological Support encouragement us hope." — (Stroke Survivor, 62 years old)

- Addressing caregiver
stress

4. Caregiver Burden and
Family Support

- Emotional and
physical strain
- Family involvement
in rehabilitation

"Caring for my mother 24/7 is exhausting,
but nurses taught me techniques to assist her
better." — (Caregiver, 49 years old)

5. Recommendations for | - More specialized | "More trained rehabilitation nurses should
Improving Rehabilitation | rehabilitation  nurses | be available to guide us through recovery.”
Nursing - Tele-rehabilitation | — (Stroke Survivor, 60 years old)

and home-based

services
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4.10.5 Graphical Representation of Themes

Figure 4.1: Thematic Map of Qualitative Findings

4.10.6 Key Findings from Thematic Analysis

Theme 1: Perceived Benefits of Rehabilitation Nursing

Sub-theme 1.1: Improvement in Mobility and Independence

“Before starting rehabilitation, I needed help to get out of bed. Now, I can walk short distances on my
own.” — (Stroke Survivor, 58 years old)

v Majority of participants reported significant mobility improvement with nurse-led training.
Sub-theme 1.2: Increased Confidence and Motivation

"The nurses kept reminding me that recovery is possible. Their encouragement made me believe in
myself." — (Stroke Survivor, 63 years old)

v Psychological motivation was critical in improving adherence to therapy.

Theme 2: Challenges in Stroke Recovery

Sub-theme 2.1: Pain and Fatigue

"Rehabilitation exercises are painful, but the nurses modify them to make it easier for me." — (Stroke
Survivor, 65 years old)

v Participants cited pain, muscle stiffness, and fatigue as barriers to rehabilitation.

Sub-theme 2.2: Psychological Barriers

"[ felt useless after my stroke. The hardest part was dealing with my emotions." — (Stroke Survivor, 55
years old)

v Several patients experienced post-stroke depression, anxiety, and self-doubt.

Theme 3: Role of Nurses in Psychological Support
v Nurses played a dual role in physical and emotional recovery.

"The nurses not only helped with exercises but also reassured me that I would get better." — (Stroke
Survivor, 62 years old)

Theme 4: Caregiver Burden and Family Support
v Caregivers faced significant stress and physical strain in supporting stroke survivors.

v Nurses played a crucial role in caregiver training and support.

“I was overwhelmed at first, but the nurses showed me how to safely assist my husband.” — (Caregiver,
54 years old)

Theme 5: Recommendations for Improving Rehabilitation Nursing

v Stroke survivors and nurses suggested expanding specialized rehabilitation nursing teams.

v Tele-rehabilitation and home-based therapy were recommended for patients with mobility
constraints.

“Not all patients can travel frequently. Home-based rehabilitation should be an option.” — (Nurse,
Focus Group Discussion)
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4.10.7 Conclusion

The qualitative findings reinforce the critical role of rehabilitation nursing in stroke recovery,
emphasizing both physical and psychological support. The study highlights:

The positive impact of nurse-led interventions on mobility improvement.

The importance of emotional encouragement and caregiver training.

The need for more specialized nurses and home-based rehabilitation.

4.12 Statistical Analysis of Hypothesis Testing

4.12.1 Introduction

This section presents the results of hypothesis testing conducted to determine the effectiveness of

rehabilitation nursing interventions in stroke recovery. Inferential statistical analyses, including paired t-

tests, independent t-tests, chi-square tests, and multivariate regression analysis, were performed to assess

the differences between the intervention group and control group across key outcome variables.

Research Hypotheses

The following hypotheses were tested:

e Ho (Null Hypothesis): Rehabilitation nursing interventions do not significantly improve mobility,
activities of daily living (ADLSs), or psychological well-being in stroke survivors.

o Hi: (Alternative Hypothesis): Rehabilitation nursing interventions significantly improve mobility,
ADLs, and psychological well-being in stroke survivors.

4.12.2 Statistical Tests Used

The following statistical tests were applied to analyze the data:

Independent t-test: To compare mean differences between the intervention group and control group at
each time point.

Paired t-test: To evaluate within-group improvements from baseline to follow-up.

Chi-square test: To assess categorical variables such as stroke severity and dependency levels.
Multivariate regression analysis: To determine the predictors of mobility improvement and
psychological well-being.

4.12.3 Hypothesis Testing for Mobility Improvement
4.12.3.1 Independent t-Test for Functional Mobility Scale (FMS)
The independent t-test compared the Functional Mobility Scale (FMS) scores between the intervention
and control groups at baseline, midpoint (Week 12), and final assessment (Week 24).
Table 4.10: Independent t-Test for Functional Mobility Scale (FMS) Scores

Time Point Intervention Group (Mean =+ | Control Group (Mean =+ | t- p-

SD) SD) value | value
Baseline (Week | 2.1 +0.6 20+0.5 0.89 0.68
0)
Week 12 34+0.8 2.5+0.7 3.16 0.002
Week 24 42+1.0 3.0+09 4.83 <0.001
s® Interpretation:

e At baseline, there was no significant difference in FMS scores (p = 0.68).
o By Week 12, the intervention group showed significantly greater mobility improvement (p = 0.002).
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o By Week 24, the intervention group had significantly higher FMS scores compared to the control
group (p < 0.001), supporting Hi.

4.12.3.2 Paired t-Test for Functional Mobility Scale (Within-Group Analysis)
A paired t-test was conducted to compare the FMS scores at baseline and Week 24 within each group.
Table 4.11: Paired t-Test for Functional Mobility Scale Scores (Within-Group Comparison)

Group Mean Difference (Week 24 — Baseline) | t-value | p-value

Intervention Group | +2.1 6.54 <0.001

Control Group +1.0 3.21 0.005
x Interpretation:

e The intervention group had a significantly higher improvement in FMS scores (p < 0.001).

e The control group also showed improvement, but to a lesser extent (p = 0.005).

e This supports the hypothesis that rehabilitation nursing interventions significantly enhance
mobility.

4.12.4 Hypothesis Testing for Activities of Daily Living (ADLs)
4.12.4.1 Independent t-Test for Barthel Index (BI) Scores
The Barthel Index (BI) measures functional independence in ADLs. An independent t-test was
conducted to compare the BI scores between groups.
Table 4.12: Independent t-Test for Barthel Index (BI) Scores

Time Point Intervention Group (Mean =+ | Control Group (Mean =+ | t- p-
SD) SD) value | value

Baseline (Week | 42.5+8.4 43.1+7.9 0.23 0.84

0)

Week 12 64.7+10.1 55.8+9.5 3.06 0.002

Week 24 78.5+11.2 63.9+10.3 5.13 <0.001

5@ Interpretation:

o The intervention group showed statistically significant improvements in ADL independence
compared to the control group (p < 0.001).

e The null hypothesis (Ho) is rejected, supporting H: that rehabilitation nursing interventions
significantly improve ADLs.

4.12.5 Hypothesis Testing for Psychological Well-being
4.12.5.1 Independent t-Test for PHQ-9 Depression Scores
The PHQ-9 scale was used to measure depression severity. Lower PHQ-9 scores indicate improved
psychological well-being.
Table 4.13: Independent t-Test for PHQ-9 Depression Scores

Time Point Intervention Group (Mean =+ | Control Group (Mean =+ | t- p-
SD) SD) value | value
Baseline (Week | 14.3+3.6 14.1+£3.5 0.35 0.78
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0)

Week 12 92+28 11.8+3.2 3.21 0.003
Week 24 54+2.1 9.5+3.0 5.62 <0.001
xlnterpretation:

o Baseline PHQ-9 scores were similar between groups (p = 0.78).
o The intervention group had significantly lower depression scores at Week 24 (p < 0.001),
supporting Hi that rehabilitation nursing interventions improve psychological well-being.

4.12.6 Multivariate Regression Analysis

To assess the independent effect of rehabilitation nursing interventions, a multivariate regression
model was applied.

Table 4.14: Regression Model for Mobility Improvement (Dependent Variable: Final FMS Score)

Predictor Beta Coefficient (f) | p-value | 95% Confidence Interval (CI)
Intervention Group +2.1 <0.001 | (1.5,2.8)
Baseline Mobility Score | +1.3 0.002 (0.8, 1.9)
Stroke Severity (mRS) -0.9 0.007 (-1.4,-0.3)
Rehabilitation Adherence | +1.7 <0.001 | (1.1,2.3)
5@ Interpretation:

o Intervention group status was the strongest predictor of mobility improvement (f = +2.1, p <
0.001).
e Higher rehabilitation adherence was associated with greater mobility gains.

4.12.7 Conclusion

s Key Findings:

v Rehabilitation nursing interventions significantly improved mobility, ADL independence, and
psychological well-being (p <0.001).

v Multivariate analysis confirmed that nursing-led rehabilitation was a strong predictor of stroke
recovery.

4.12 Statistical Analysis of Hypothesis Testing

4.12.1 Introduction

This section presents the inferential statistical analysis used to test the research hypotheses. The
effectiveness of rehabilitation nursing interventions was assessed using t-tests, chi-square tests, and
multivariate regression models. Graphical representations such as histograms, scatter plots, and line
graphs are included to provide a clear visualization of the findings.

4.12.2 Research Hypotheses

The following hypotheses were tested:

e Ho (Null Hypothesis): Rehabilitation nursing interventions do not significantly improve mobility,
activities of daily living (ADLs), or psychological well-being in stroke survivors.

o Hi: (Alternative Hypothesis): Rehabilitation nursing interventions significantly improve mobility,
ADLs, and psychological well-being in stroke survivors.
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4.12.3 Statistical Methods Used
The following statistical tests were applied:
1. Independent t-test: To compare mean differences between the intervention group and control

group.

2. Paired t-test: To assess within-group improvements over time.

(98]

Chi-square test: To analyze categorical variables such as functional dependency.

4. Multivariate regression analysis: To determine the predictors of mobility improvement and

psychological well-being.

4.12.4 Hypothesis Testing for Mobility Improvement

4.12.4.1 Independent t-Test for Functional Mobility Scale (FMS)
The Functional Mobility Scale (FMS) was analyzed using an independent t-test to compare mean
scores between the two groups.
Table 4.10: Independent t-Test for Functional Mobility Scale (FMS) Scores

Time Point Intervention Group (Mean =+ | Control Group (Mean =+ | t- p-
SD) SD) value | value
Baseline (Week | 2.1 +0.6 2.0%+0.5 0.89 0.68
0)
Week 12 34+£0.8 25+£0.7 3.16 0.002
Week 24 42+1.0 3.0+09 4.83 <0.001
Comparison of Functional Mobility Scale (FMS) Scores Over Time
Intervention Group
—e— Control Group
4.0t
35¢
o
2 307
2.5}
2.0t
Weék 0 Weelk 12 Weejk 24

Weeks

Figure 4.1: Comparison of Functional Mobility Scale (FMS) Scores(Line graph inserted here

illustrating FMS improvements over time.)

s® Interpretation:
o Baseline scores were similar between the two groups (p = 0.68).
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e The intervention group had significantly higher mobility improvements at Week 12 (p = 0.002)
and Week 24 (p < 0.001).
o Hois rejected, supporting Hi that rehabilitation nursing improves mobility.

4.12.4.2 Paired t-Test for Functional Mobility Scale (FMS) (Within-Group Analysis)
A paired t-test was used to assess pre- and post-intervention improvements within each group.

Table 4.11: Paired t-Test for Functional Mobility Scale Scores

Group Mean Difference (Week 24 — Baseline) | t-value | p-value

Intervention Group | +2.1 6.54 <0.001

Control Group +1.0 3.21 0.005
5@ Interpretation:

o The intervention group showed a statistically significant improvement in mobility (p <0.001).
e The control group also improved but to a lesser extent (p = 0.005).

4.12.5 Hypothesis Testing for Activities of Daily Living (ADLs)
4.12.5.1 Independent t-Test for Barthel Index (BI) Scores
The Barthel Index (BI) was analyzed to assess improvements in ADL independence.

Table 4.12: Independent t-Test for Barthel Index (BI) Scores

Time Point Intervention Group (Mean = | Control Group (Mean = | t- p-
SD) SD) value | value
Baseline (Week | 42.5+8.4 43.1+7.9 0.23 0.84
0)
Week 12 64.7 £ 10.1 55.8+9.5 3.06 0.002
Week 24 78.5+11.2 63.9+10.3 5.13 <0.001
Comparison of Barthel Index (Bl) Scores Over Time
801 Intervention Group
mmm Control Group
70t
60
p
i 50t
§ 40
3
% 30t
20t
101
0 Week 0 Week 12 Week 24
Time Points
Figure 4.2: Comparison of Barthel Index (BI) Scores(Bar chart inserted here for visualization.)
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5@ Interpretation:

o By Week 24, the intervention group had significantly greater ADL independence compared to the
control group (p < 0.001).

e Hois rejected, supporting Hi that rehabilitation nursing improves ADLs.

4.12.6 Hypothesis Testing for Psychological Well-being
4.12.6.1 Independent t-Test for PHQ-9 Depression Scores
The PHQ-9 scale was analyzed using an independent t-test.
Table 4.13: Independent t-Test for PHQ-9 Depression Scores

Time Point Intervention Group (Mean =+ | Control Group (Mean =+ | t- p-

SD) SD) value | value
Baseline (Week | 14.3+3.6 14.1+£3.5 0.35 0.78
0)
Week 12 92+28 11.8+3.2 3.21 0.003
Week 24 54+2.1 9.5+3.0 5.62 <0.001

Change in PHQ-9 Depression Scores Over Time

Intervention Group
14 —e— Control Group

12

10r

PHQ-9 Score

Weék 0 Weelk 12 Weelk 24

Weeks
Figure 4.3: Change in PHQ-9 Depression Scores Over Time(Line graph inserted here illustrating the
trend.)

5@ Interpretation:
o The intervention group had significantly lower depression scores at Week 24 (p <0.001).
e Hois rejected, confirming that rehabilitation nursing interventions reduce post-stroke depression.

4.12.7 Multivariate Regression Analysis
Regression Model for Mobility Improvement
Table 4.14: Regression Model for Mobility Improvement (Dependent Variable: Final FMS Score)
Predictor Beta Coefficient () ‘ p-value ‘ 95% Confidence Interval (CI) ‘
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Intervention Group +2.1 <0.001 | (1.5,2.8)
Baseline Mobility Score | +1.3 0.002 (0.8, 1.9)

xlnterpretation:
e The intervention group was the strongest predictor of mobility improvement (f = +2.1, p <
0.001).

Scatter Plot of FMS Improvement and Rehabilitation Adherence
3.25}

3.00 X
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85 90

65 70

75 80
Rehabilitation Adherence (%)
Figure 4.4: Scatter Plot of FMS Improvement and Rehabilitation Adherence(Scatter plot inserted
here to illustrate correlation.)

4.12 Statistical Analysis of Hypothesis Testing

4.12.1 Introduction

This section presents the inferential statistical analysis used to test the research hypotheses. Various
statistical tests, including t-tests, chi-square tests, and regression models, were applied. Advanced
visualizations such as scatter plots, histograms, and box plots are included to provide deeper insights.

4.12.2 Research Hypotheses

The following hypotheses were tested:

e Ho (Null Hypothesis): Rehabilitation nursing interventions do not significantly improve mobility,
activities of daily living (ADLs), or psychological well-being in stroke survivors.

o Hi: (Alternative Hypothesis): Rehabilitation nursing interventions significantly improve mobility,
ADLs, and psychological well-being in stroke survivors.

4.12.3 Statistical Tests Used

Statistical Test

Purpose

Independent t-test

Compare mean differences between intervention and control groups

Paired t-test

Assess within-group improvements over time
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Chi-square test Analyze categorical variables (e.g., stroke severity, dependency
levels)

Multivariate regression | Identify predictors of mobility improvement and psychological well-

analysis being

Box plots & Histograms Visualize data distribution and outliers

Scatter plots Assess correlation between key variables

4.12.4 Hypothesis Testing for Mobility Improvement
4.12.4.1 Independent t-Test for Functional Mobility Scale (FMS)
Table 4.10: Independent t-Test for Functional Mobility Scale (FMS) Scores

Time Point Intervention Group (Mean =+ | Control Group (Mean =+ | t- p-

SD) SD) value | value
Baseline (Week | 2.1 +0.6 2.0+0.5 0.89 0.68
0)
Week 12 34+0.8 25+0.7 3.16 0.002
Week 24 42+1.0 3.0+09 4.83 <0.001

Box Plot of Functional Mobility Scale (FMS) Scores Over Time
4.5}
==
—
—

2.5 _ @
T
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N A \{_'\' él_'\' \{_’L é{_’b

(A (A
Sl l & N & g
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< ¢ o © o ©
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Figure 4.1: Box Plot of Functional Mobility Scale (FMS) Scores Over Time(4 box plot is inserted
here to illustrate data spread and outliers.)

5@ Interpretation:
o Week 24: The intervention group had a significantly higher FMS score than the control group (p <
0.001).

e The median FMS scores in the intervention group were consistently higher, suggesting greater
improvement in mobility.
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4.12.4.2 Scatter Plot of Rehabilitation Adherence vs. Mobility Improvement
Scatter Plot of Mobility Improvement vs. Rehabilitation Adherence
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Figure 4.2: Scatter Plot of Mobility Improvement vs. Rehabilitation Adherence(4 scatter plot is
inserted here showing the positive correlation.)

5@ Interpretation:

e A strong positive correlation (r = 0.78, p < 0.001) was found between rehabilitation adherence

and mobility improvement.
o Higher adherence to nursing-led
improvements.

interventions

resulted in greater functional mobility

4.12.5 Hypothesis Testing for Activities of Daily Living (ADLs)
4.12.5.1 Independent t-Test for Barthel Index (BI) Scores
Table 4.12: Independent t-Test for Barthel Index (BI) Scores

Time Point Intervention Group (Mean = | Control Group (Mean = | t- p-

SD) SD) value | value
Baseline (Week | 42.5+8.4 43.1+79 0.23 0.84
0)
Week 12 64.7 +10.1 55.8+9.5 3.06 0.002
Week 24 785+ 11.2 63.9+10.3 5.13 <0.001
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Histogram of Barthel Index (BIl) Scores Over Time
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Figure 4.3: Histogram of Barthel Index Scores Over Time(4 histogram inserted here illustrating
distribution changes over time.)
59 Interpretation:
e ADL independence improved significantly in the intervention group (p < 0.001).
o The distribution shifted positively, reflecting increased functional independence over time.

4.12.6 Hypothesis Testing for Psychological Well-being
4.12.6.1 Independent t-Test for PHQ-9 Depression Scores
Table 4.13: Independent t-Test for PHQ-9 Depression Scores

Time Point Intervention Group (Mean =+ | Control Group (Mean =+ | t- p-
SD) SD) value | value

Baseline (Week | 14.3+3.6 14.1+£3.5 0.35 0.78

0)

Week 12 9.2+£28 11.8+£3.2 3.21 0.003

Week 24 54+2.1 9.5+3.0 5.62 <0.001
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Line Graph of Depression Scores Over Time (PHQ-9)
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Figure 4.4: Line Graph of Depression Scores Over Time (PHQ-9)(4 line graph is inserted here to
illustrate trends.)

5@ Interpretation:

o Post-stroke depression (PSD) significantly decreased in the intervention group (p < 0.001).

o Rehabilitation nursing interventions were strongly associated with reduced depression scores.

4.12.7 Multivariate Regression Analysis
Regression Model for Mobility Improvement
Table 4.14: Regression Model for Mobility Improvement (Dependent Variable: Final FMS Score)

Predictor Beta Coefficient (B) | p-value | 95% Confidence Interval (CI)
Intervention Group +2.1 <0.001 | (1.5,2.8)
Baseline Mobility Score | +1.3 0.002 (0.8, 1.9)
Rehabilitation Adherence | +1.7 <0.001 | (1.1,2.3)
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Residual Plot for Regression Model

X
x X
1.0
% x
X %y
x % * X
X x %
0.5 % % *
* x x x X
x % x X .
X
% X % )Z& x
n X X X
[1+] ))(S( % x x
S x X s 2 »
S 0.0 “““;( “““““““ 'W""X""; ———————— -x-—x————;(X——-&— ------------------------------
w
a x % x X X
o X X x %
x x X X
% X XX x X
x X X
X » N x X'y
-0.5¢+ X X
X
x
*® x
x
_10,
X
i i i i i i i i
6 7 8 9 10 11 12 13

Predicted FMS Score

Figure 4.5: Residual Plot for Regression Model(4 residual plot inserted here to confirm model
assumptions.)
5@ Interpretation:
e The intervention group status was the strongest predictor of mobility improvement (f =+2.1, p
<0.001).
o Regression diagnostics confirmed model validity (R*> = 0.82, p < 0.001).

4.12.8 Conclusion

s Key Findings:

v Mobility and ADL independence significantly improved in the intervention group (p < 0.001).
v'Depression scores significantly decreased, confirming the psychological benefits of rehabilitation
nursing.

v Regression analysis showed that adherence to rehabilitation nursing was the strongest predictor
of mobility improvement.

4.12 Statistical Analysis of Hypothesis Testing

4.12.1 Introduction

This section presents a detailed statistical evaluation of rehabilitation nursing interventions on

mobility, ADL independence, and psychological well-being in stroke survivors. Advanced statistical

models, including ANOVA and logistic regression, were applied to further analyze the effects of these

interventions.

4.12.2 Research Hypotheses

o Ho (Null Hypothesis): Rehabilitation nursing interventions do not significantly improve mobility,
ADLs, or psychological well-being.
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o Hi: (Alternative Hypothesis): Rehabilitation nursing interventions significantly improve mobility,
ADLs, and psychological well-being.

4.12.3 Advanced Statistical Methods Used

Statistical Test Purpose

Independent t-test Compare mean differences between intervention and control groups
Paired t-test Assess within-group improvements over time

Chi-square test Analyze categorical variables (e.g., dependency levels)
Multivariate regression analysis | Identify predictors of mobility improvement

One-way ANOVA Compare means across multiple groups

Logistic regression Predict likelihood of functional recovery

4.12.4 ANOVA for Mobility Improvement
A one-way ANOVA was used to compare mobility improvement across three categories of
rehabilitation adherence (Low, Moderate, High).

Table 4.15: ANOVA for Functional Mobility Scale (FMS) Scores by Adherence Level

Adherence Level | Mean FMS Score (£SD) | F-value | p-value
Low 2.8+0.9 12.32 <0.001
Moderate 3.6x1.1
High 45+1.2

@ Interpretation:

v Significant differences in FMS scores were observed across adherence groups (p < 0.001).
v Stroke survivors with higher rehabilitation adherence had better mobility outcomes.

v'Post hoc Tukey's test confirmed significant pairwise differences (p < 0.01).

4.12.5 Logistic Regression for Functional Independence (Barthel Index)
A binary logistic regression was conducted to predict the likelihood of achieving functional
independence (BI score >75 at Week 24).

Table 4.16: Logistic Regression Model for Functional Independence (Barthel Index > 75)

Predictor Odds Ratio (OR) | 95% CI | p-value

Intervention Group 3.45 (2.1,5.6) | <0.001

Baseline Mobility Score 1.78 (1.3,2.4) | 0.002

Stroke Severity (mRS) 0.72 (0.6,0.9) | 0.008

Rehabilitation Adherence | 4.12 (2.7, 6.3) | <0.001
s® Interpretation:

v The intervention group was 3.45 times more likely to achieve functional independence (p < 0.001).
v Higher adherence was the strongest predictor (OR =4.12, p <0.001).
v'More severe strokes (higher mRS) reduced the likelihood of full recovery (OR = 0.72, p = 0.008).
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4.12.6 Residual Diagnostics for Regression Models
s® Findings:
v'No significant heteroscedasticity was observed.

v The model residuals followed a normal distribution, confirming statistical validity.

4.12.7 Comparison of Model Performance: Regression vs. ANOVA

Model R? (Effect Size) | Significance (p-value) | Best Predictor

Linear Regression | 0.78 <0.001 Rehabilitation Adherence

ANOVA 0.82 <0.001 High Adherence Group

Logistic Regression | 0.74 <0.001 Intervention Group
’Key Takeaways:

v ANOVA explained the highest variance (R? = 0.82), suggesting strong group-level differences.
v'Rehabilitation adherence was the most significant predictor across all models.

v'Regression models accurately predicted mobility outcomes and functional independence.

4.13 Discussion of Key Trends and Patterns

4.13.1 Introduction

This section presents an in-depth discussion of the key trends, patterns, and implications derived from
both quantitative and qualitative findings. The results demonstrate the impact of rehabilitation
nursing interventions on stroke recovery, highlighting mobility improvement, functional
independence, and psychological well-being.

A comparative analysis with existing literature is also conducted to contextualize findings and identify
clinical and research implications.

4.13.2 Trend 1: Significant Improvement in Mobility Outcomes

s Key Finding:

v Stroke survivors in the intervention group showed significantly greater improvements in mobility
compared to the control group.

v The Functional Mobility Scale (FMS) and Timed Up and Go (TUG) test results confirmed the
effectiveness of rehabilitation nursing interventions.
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Trend of FMS Scores Over Time (Mobility Improvement)
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Figure 4.1: Trend of FMS Scores Over Time(Line graph inserted to illustrate mobility improvement.)

4.13.2.1 Pattern Analysis: Intervention vs. Control Group

o Baseline Similarity: Both groups had comparable mobility scores at Week 0.

o Divergence Over Time: By Week 12 and Week 24, the intervention group demonstrated
significantly higher FMS scores (p <0.001).

o Steady Progression: The intervention group exhibited a linear improvement, while the control
group showed slower and inconsistent mobility recovery.

& Implications:

v Early nurse-led rehabilitation strategies accelerate mobility recovery.

v Patients who adhered to nursing interventions showed greater functional improvement.

4.13.3 Trend 2: Higher Rehabilitation Adherence = Better Outcomes

x Key Finding:

v Stroke survivors who adhered more strictly to rehabilitation exercises achieved better mobility

and independence.

4.13.3.1 Adherence as a Predictor of Functional Recovery

e Regression analysis confirmed that rehabilitation adherence was the strongest predictor of
functional improvement (f =+2.1, p <0.001).

e ANOVA results showed significant mean differences in mobility between low, moderate, and
high adherence groups (p < 0.001).

o Logistic regression revealed that high adherence increased the odds of achieving functional
independence (OR =4.12, p < 0.001).

@ Implications:

v Adherence should be actively monitored and encouraged by rehabilitation nurses.
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Vv Patient education programs should emphasize the importance of continuous participation in
rehabilitation exercises.

4.13.4 Trend 3: Psychological Well-Being Improved Over Time

s Key Finding:

v Depression levels significantly decreased in the intervention group, as measured by the PHQ-9

depression scale.

4.13.4.1 Emotional and Psychological Barriers in Stroke Recovery

o Baseline Depression: Both groups had moderate depression levels (PHQ-9 ~14).

e Week 24 Outcome: The intervention group had significantly lower depression scores (PHQ-9 =
5.4) compared to the control group (PHQ-9 =9.5, p <0.001).

e Nurses’ Role: Patients in the intervention group cited verbal encouragement and emotional
support from nurses as key factors in their psychological recovery.

@ Implications:

v Psychological counseling and mental health support should be integrated into stroke

rehabilitation programs.

v'Nurses play a crucial role in addressing post-stroke depression and motivation.

4.13.5 Trend 4: Gender and Age Differences in Recovery Patterns
8 Key Finding:
v Younger stroke survivors (<60 years) recovered faster compared to older adults.

vWomen reported higher levels of depression post-stroke, but responded better to nursing-led

psychological interventions.
Recovery Trajectory by Age Group

Younger Group (<=60 years)
17.5}F Older Group (=60 years)
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Figure 4.2: Recovery Trajectory by Age Group(Histogram inserted to show differences in functional
recovery by age.)
4.13.5.1 Influence of Age on Stroke Recovery
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o Regression results showed that younger patients (<60 years) had a higher probability of full
mobility recovery (OR = 3.2, p = 0.004).

e Older adults (>65 years) showed slower mobility gains but benefited significantly from
psychological support.

xlmplications:

v Age-specific rehabilitation protocols may improve targeted outcomes.

v Older adults may require extended rehabilitation support and more structured care plans.

4.13.6 Pattern Analysis: Relationship Between Mobility and ADL Independence

x Key Finding:

v Improvement in mobility directly correlated with increased independence in activities of daily

living (ADLS).

4.13.6.1 Correlation Between Mobility and Functional Independence

e Pearson correlation coefficient (r = 0.81, p < 0.001) confirmed a strong positive association
between FMS and BI scores.

o Patients with higher mobility gains showed greater improvements in ADL independence (c.g.,
dressing, bathing, walking unassisted).

@ Implications:
v Mobility  training should be a priority focus in post-stroke rehabilitation.

v'Multidisciplinary interventions combining physical, psychological, and nursing-led care yield
the best recovery outcomes.

4.13.7 Comparison with Existing Literature

Study Findings Comparison with Current Study

Langhorne et al. | Early rehabilitation improves stroke | Consistent with findings in this study
(2011) outcomes

Bernhardt et al.| High adherence leads to better | Supported by regression findings (p
(2017) functional recovery <0.001)

Cramer & Nudo | Psychological support enhances stroke | Confirmed in qualitative findings
(2010) recovery

@ Implications:
v The results are aligned with previous international studies, reinforcing the validity of
rehabilitation nursing interventions.

4.13.8 Conclusion

s Key Takeaways:

v Mobility and ADL independence improved significantly in patients receiving rehabilitation
nursing interventions.

v Higher adherence to rehabilitation programs strongly correlated with better functional
recovery.
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v Psychological well-being played a crucial role in stroke recovery, emphasizing the importance of
nurse-led emotional support.

vVAge and gender influenced recovery trajectories, suggesting a need for personalized
rehabilitation plans.

Discussion

5.1 Introduction

This chapter provides an in-depth discussion of the study’s findings in the context of existing literature,
identifying key trends, patterns, and implications for clinical practice, policy-making, and future
research. The discussion is structured to highlight the effectiveness of rehabilitation nursing
interventions in stroke recovery, emphasizing mobility improvement, ADL independence, and
psychological well-being.

Additionally, this chapter addresses study limitations, practical applications, and recommendations for
future research. The discussion is supported by scientific literature, with citations beginning from [240].

5.2 Summary of Key Findings
The results from quantitative and qualitative analyses demonstrated that:

Rehabilitation nursing interventions significantly improved functional mobility (p < 0.001).

Higher adherence to rehabilitation exercises correlated with better mobility and ADL independence

e Depression scores significantly decreased in the intervention group (p < 0.001).

e Age, gender, and baseline mobility influenced recovery trajectories.

These findings confirm H: (Alternative Hypothesis), rejecting the null hypothesis (Ho) that rehabilitation
nursing does not influence stroke recovery.

5.3 Comparison with Existing Literature

5.3.1 Mobility Outcomes and Rehabilitation Nursing

s Key Finding: Rehabilitation nursing significantly improved functional mobility in stroke survivors.
Comparison with Literature:

Study Findings Current Study Alignment

Langhorne et al. | Early stroke rehabilitation improves | Confirmed: Intervention group showed
(2011) [240] functional outcomes better mobility improvement

Winstein et al. | Task-oriented training enhances stroke | Supported: Functional Mobility Scale
(2016) [241] mobility recovery (FMS) scores significantly increased

Mehrholz et al. | Electromechanical-assisted gait training | Partially aligned: Study focused on
(2018) [242] is effective in improving walking ability | nursing-led interventions instead of
assistive devices

@ Implications:
v Nursing-led mobility training is as effective as other structured rehabilitation approaches.

v Early rehabilitation should be incorporated into standard post-stroke care protocols.

5.3.2 Relationship Between Rehabilitation Adherence and Recovery
s® Key Finding: Higher adherence resulted in better mobility and functional outcomes.
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Comparison with Literature:

Bernhardt et al. (2017) [243] found that stroke patients engaging in intensive rehabilitation had better
recovery rates—consistent with this study’s results (p < 0.001).

Hakkennes et al. (2020) [244] emphasized the importance of patient motivation and compliance, which
was also evident in this study.

@ Implications:
v Healthcare systems should implement adherence-monitoring programs.

v Motivational support from nurses is crucial for improving rehabilitation participation.

5.3.3 Psychological Well-Being and Depression Reduction
s Key Finding: Rehabilitation nursing significantly reduced post-stroke depression (PHQ-9 scores,

p <0.001).

Comparison with Literature:

Study Findings Current Study Alignment

Hackett & | Depression is common post- | Confirmed: 65% of patients had moderate

Pickles (2014) | stroke, affecting recovery | depression at baseline

[245] outcomes

Cramer & Nudo | Psychological support improves | Supported: Nurse-led interventions improved

(2010) [246] adherence and recovery rates emotional well-being

Clarke et al. | Structured psychological | Partially aligned: Study used formal CBT,

(2017) [247] interventions reduce post-stroke | whereas this study focused on nursing-led
depression emotional support

& Implications:

v Emotional support should be integrated into stroke rehabilitation programs.

v Regular depression screening should be conducted in stroke patients.

5.3.4 Age and Gender Differences in Stroke Recovery

s® Key Finding: Younger stroke survivors recovered faster, and women reported higher depression

rates but responded better to psychological support.

Comparison with Literature:

o Barker-Collo et al. (2015) [248] found that younger patients exhibited better neuroplasticity, which
aligns with this study’s results (p = 0.004).

e Bour et al. (2018) [249] noted that women often have worse post-stroke outcomes due to higher
depression rates, which was also observed in this study.

P Implications:
v Personalized rehabilitation plans should be developed based on patient demographics.

v Gender-specific interventions may improve long-term outcomes.

5.4 Clinical and Practical Implications
8 Key Takeaways for Clinical Practice:

v Nurse-led rehabilitation interventions should be incorporated into stroke recovery programs.
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v Patient adherence should be actively monitored and reinforced.

v Post-stroke psychological support should be a standard part of care.

v Tailored rehabilitation strategies should be developed for different age groups and genders.
5.5 Study Limitations and Strengths

s Strengths of the Study:v Rigorous methodology combining quantitative and qualitative data.
v Use of standardized assessment tools (FMS, TUG, Barthel Index, PHQ-9).

v/ Multivariate analysis confirmed independent predictors of stroke recovery.

S Limitations:

K Single-center study, limiting generalizability.

K Non-randomized design, which may introduce selection bias.

& Limited long-term follow-up (6 months), requiring extended studies.

s® Future Research Directions:

v Randomized controlled trials (RCTs) are needed to validate findings.

v Exploration of telerehabilitation models for remote stroke care.

v Long-term studies to assess sustainability of rehabilitation outcomes.

5.6 Conclusion

s® Final Summary:

v This study confirms that rehabilitation nursing interventions significantly improve stroke recovery.

v Higher adherence to rehabilitation programs correlates with better mobility and independence.

v Psychological support provided by nurses plays a crucial role in enhancing patient motivation and
recovery.

s® Recommendations for Policy and Practice:v Healthcare providers should integrate structured
nursing-led rehabilitation into stroke care guidelines.

v Mental health screening should be standard for post-stroke patients.

v Rehabilitation adherence programs should be implemented in hospitals.

s® Final Thought:

v The findings of this study provide strong evidence that rehabilitation nursing interventions should be
recognized as a cornerstone of post-stroke recovery.

5.8 Interpretation of Findings

5.8.1 Introduction

This section provides an in-depth interpretation of the study's key findings, linking them to the research
objectives, hypothesis testing results, and existing literature. The interpretation is structured around three
main areas:

v Effectiveness of rehabilitation nursing interventions on mobility and functional recovery
v Impact of adherence on rehabilitation outcomes
v Psychological and emotional effects of nurse-led interventions

The discussion also integrates findings from global studies (starting citations from [250]) to
contextualize results within current stroke rehabilitation research.
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5.8.2 Effectiveness of Rehabilitation Nursing Interventions on Mobility and Functional Recovery

s Key Finding:

v Patients in the intervention group showed significantly greater improvements in mobility (Functional

Mobility Scale) and functional independence (Barthel Index) compared to the control group (p < 0.001).

5.8.2.1 Interpretation in Relation to Hypothesis Testing

e The intervention group demonstrated a 60% improvement in FMS scores from baseline to Week 24.

o Paired t-tests confirmed that mobility improvements were statistically significant in the intervention
group (p < 0.001), while the control group showed minimal progress.

o Regression analysis identified rehabilitation adherence as the strongest predictor of mobility
improvement (B =+2.1, p <0.001).

@ Implications:

v The findings confirm Hi, rejecting the null hypothesis that rehabilitation nursing interventions have

no significant effect on mobility.

v Early nurse-led interventions should be integrated into stroke rehabilitation protocols to maximize

functional recovery.

5.8.2.2 Alignment with Existing Research

Comparison with Literature:

Study Findings Current Study Alignment

Kwakkel et al. | Intensive rehabilitation | Confirmed: Nurse-led rehabilitation
(2015) [250] improves mobility outcomes significantly enhanced functional mobility
Bernhardt et al. | Early mobilization results in | Supported: Patients in the intervention group
(2017) [251] better long-term recovery recovered faster

Langhorne et al. | Interdisciplinary stroke | Aligned: Nursing interventions played a
(2018) [252] rehabilitation is effective critical role in multidisciplinary stroke care
s Conclusion:

v This study reinforces global evidence that early rehabilitation nursing interventions contribute
significantly to stroke recovery.

5.8.3 Impact of Adherence on Rehabilitation Outcomes

2 Key Finding:

v Patients with higher adherence to rehabilitation nursing interventions achieved better functional

outcomes, as confirmed by:

o Higher Functional Mobility Scale (FMS) and Barthel Index (BI) scores.

o Regression analysis showing adherence as the strongest predictor of recovery.
5.8.3.1 Why Does Adherence Matter?

o Patients who followed prescribed rehabilitation exercises had 4.12 times higher odds of achieving
functional independence (OR =4.12, p <0.001).

o Chi-square analysis confirmed a significant association between adherence and improved recovery
(p <0.001).
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@ Implications:

v Rchabilitation nurses should focus on patient motivation strategies to improve adherence.

v Hospitals should implement adherence-tracking tools to monitor patient participation.

5.8.3.2 Comparison with Global Studies

e Hakkennes et al. (2020) [253] highlighted that patient motivation and compliance were key
predictors of stroke recovery, aligning with this study’s findings.

e Winstein et al. (2016) [254] found that patients who adhered to task-oriented training had better
outcomes, which was also observed in this study.

@ Conclusion:

v Adherence is a critical factor in rehabilitation success and should be reinforced through patient

education and structured nursing interventions.

5.8.4 Psychological and Emotional Effects of Nurse-Led Interventions

’Key Finding:

v Depression scores (PHQ-9) significantly decreased in the intervention group, indicating that nurse-led

psychological support contributed to better mental health outcomes.

5.8.4.1 Why Do Psychological Factors Matter?

e At baseline, 65% of patients had moderate-to-severe depression (PHQ-9 > 10).

e By Week 24, depression scores in the intervention group dropped significantly (p < 0.001).

e Qualitative interviews confirmed that patients valued emotional support from nurses as a motivator
in rehabilitation.

@ Implications:

v Mental health interventions should be integrated into stroke rehabilitation programs.

v Nurses should be trained in psychological counseling to better support patients.
5.8.4.2 Comparison with Literature

Study Findings Current Study Alignment

Hackett & | Depression is a common barrier to | Confirmed: High prevalence of post-

Pickles (2014) | stroke recovery stroke depression observed

[255]

Clarke et al. | Structured psychological support | Aligned: Nursing interventions played a

(2017) [256] improves rehabilitation outcomes critical role in  mental health
improvement

Cramer & Nudo | Stroke recovery is influenced by both | Supported: Psychological well-being was

(2010) [257] physical and emotional rehabilitation | crucial for adherence

5@ Conclusion:

v Nursing interventions should address both physical and psychological needs for optimal stroke
recovery.

5.8.5 Summary of Interpretation of Findings

Key Outcome Interpretation Implications

Mobility Significant increase in FMS and BI scores | Nurse-led rehabilitation should be
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Improvement (p <0.001) a standard in stroke care
Adherence to | Higher adherence correlated with better | Hospitals  should  implement
Rehabilitation functional outcomes (p < 0.001) adherence-monitoring strategies
Psychological Well- | PHQ-9 depression scores significantly | Mental health support should be
Being decreased in the intervention group (p < | integrated into stroke rehabilitation
0.001)
8 Overall Conclusion:

v This study provides strong evidence that rehabilitation nursing interventions enhance stroke recovery,
confirming findings from global research.

5.8.6 Clinical and Policy Implications

s Recommendations for Clinical Practice:v Rehabilitation nursing should be integrated into
standard post-stroke care protocols.

v Adherence-tracking systems should be introduced in rehabilitation centers.

v Nurses should receive additional training in psychological counseling.

8 Recommendations for Policy Implementation:

v Healthcare policies should mandate early rehabilitation nursing interventions as a core part of stroke
recovery.

v National stroke guidelines should include adherence-monitoring frameworks.

s Recommendations for Future Research:v' Randomized controlled trials (RCTs) are needed to
validate long-term impacts of rehabilitation nursing.

v Studies on gender-specific rehabilitation strategies should be conducted.

v Research on tele-rehabilitation nursing interventions is necessary for improving accessibility.

5.9 Comparison with Existing Literature

5.9.1 Introduction

This section critically compares the findings of the present study with existing global literature on stroke
rehabilitation, nursing interventions, and functional recovery. By analyzing trends and patterns across
different studies, we can assess the reliability and generalizability of the results.

The discussion integrates previously cited studies (starting citations from [258]) and compares:

v Mobility improvement and functional independence

v Effectiveness of nursing interventions

v Impact of rehabilitation adherence on recovery

v Psychological support in stroke rehabilitation

s Objective: To evaluate whether the findings align with or diverge from previous stroke rehabilitation
research.

5.9.2 Mobility Improvement and Functional Independence

s® Key Finding from Current Study:

v Patients receiving nursing-led rehabilitation showed significant improvements in Functional Mobility
Scale (FMS) and Barthel Index (BI) scores compared to controls (p < 0.001).
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5.9.2.1 Comparison with Existing Studies

Study Findings Alignment with Present Study

Kwakkel et al. | Intensive rehabilitation | Confirmed: Intervention group had higher

(2015) [258] improves mobility FMS scores

Mehrholz et al. | Early post-stroke rehabilitation | Supported: Early nursing interventions led to

(2018) [259] enhances recovery faster recovery

Winstein et al. | Task-oriented mobility training | Partially aligned: Study focused on robotic-

(2016) [260] improves walking ability assisted training, while this study was nurse-
led

xlnterpretation:

v Mobility improvements in the intervention group align with previous research on the benefits of early
rehabilitation.

v Findings reinforce that structured rehabilitation, regardless of delivery method (nursing-led or
therapy-led), enhances stroke recovery.

5.9.3 Effectiveness of Nursing Interventions in Stroke Recovery

# Key Finding from Current Study:

v Nurse-led rehabilitation interventions contributed significantly to functional improvement (p < 0.001).
5.9.3.1 Comparison with Literature

Study Findings Alignment with Present Study
Langhorne et al. | Interdisciplinary rehabilitation | Aligned: Nursing was a key component
(2018) [261] improves stroke outcomes of care

Bernhardt et al. | Early mobilization reduces | Confirmed: BI  scores improved
(2017) [262] dependency significantly in intervention group
Cumming et al. | Nurse-led interventions enhance | Supported: Nurses played a central role
(2020) [263] ADL independence in stroke recovery

59 Interpretation:

v Current findings confirm that nursing-led rehabilitation is as effective as interdisciplinary approaches.

v Nurses play a vital role in facilitating patient independence through structured mobility training and
ADL support.

5.9.4 Impact of Rehabilitation Adherence on Recovery
s® Key Finding from Current Study:

v Higher adherence to rehabilitation programs correlated with greater functional gains (p < 0.001).

5.9.4.1 Comparison with Literature

o Hakkennes et al. (2020) [264] emphasized that patient compliance directly influences rehabilitation
success, aligning with this study.

e Winstein et al. (2016) [265] found that structured adherence monitoring led to better recovery rates,
a trend also observed here.
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@ Interpretation:

v Adherence is a global challenge in rehabilitation, and structured nursinginterventions help maintain
engagement.

v Healthcare policies should incorporate adherence-tracking mechanisms.

5.9.5 Psychological Support in Stroke Rehabilitation
s® Key Finding from Current Study:

v Nurse-led psychological support significantly reduced post-stroke depression (p < 0.001).
5.9.5.1 Comparison with Literature

Study Findings Alignment with Present Study

Hackett & Pickles | Depression is common post- | Confirmed: 65% of patients had moderate
(2014) [266] stroke depression at baseline

Clarke et al. | Psychological interventions | Supported: Emotional support from nurses
(2017) [267] improve adherence improved compliance

Cramer & Nudo | Mental health influences | Aligned: Psychological well-being played a
(2010) [268] stroke recovery crucial role in adherence and motivation

5@ Interpretation:

v Nurse-led psychological support is a crucial factor in post-stroke recovery.
v Regular depression screening and emotional support programs should be integrated into rehabilitation
protocols.

5.9.6 Summary of Findings Compared to Global Literature

Key Outcome Present Study Alignment with Existing
Research

Mobility & Functional | Significant improvement in FMS and BI | Strongly  aligned  with
Independence scores global data

Effectiveness of Nursing | Nurse-led rehabilitation was highly | Supported by international

Interventions effective studies

Rehabilitation Adherence & | Higher adherence correlated with better | Confirmed by previous
Recovery outcomes research

Psychological Support & | Nurse-led emotional support reduced | Aligned with mental health
Depression depression scores research

& Conclusion:

v Findings strongly align with global stroke rehabilitation literature, reinforcing the importance of
nursing interventions in stroke recovery.

5.9.7 Implications for Clinical Practice and Policy
s® Key Clinical Takeaways:
v Early nursing interventions should be included in standard post-stroke care.

v Rehabilitation adherence tracking should be implemented in stroke recovery programs.
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v Emotional and psychological support should be integrated into nursing care.

x Policy Recommendations:

v National healthcare policies should mandate rehabilitation nursing programs.

v Standardized depression screening should be included in stroke rehabilitation protocols.

v Hospitals should adopt adherence-monitoring tools to track rehabilitation progress.

5.9.8 Conclusion

xFinal Summary:

v This study’s findings are consistent with global research on stroke rehabilitation and nursing
interventions.

v Nurse-led rehabilitation programs significantly improve functional outcomes, adherence, and mental
health.

v Healthcare systems should adopt structured nursing interventions as a core component of post-stroke
recovery.

s® Final Thought:

v The integration of nurse-led rehabilitation into healthcare systems worldwide can significantly
improve stroke recovery outcomes.

5.10 Implications for Rehabilitation Nursing Practice

5.10.1 Introduction

The findings of this study have significant implications for rehabilitation nursing practice, particularly in
the areas of mobility recovery, adherence promotion, psychological support, and patient-centered care.
This section discusses how nursing-led interventions can be optimized to improve stroke rehabilitation
outcomes.

#® Key Focus Areas:

v Integration of nurse-led mobility training in rehabilitation programs.

v Development of strategies to improve adherence to rehabilitation exercises.

v Psychological and emotional support as a core component of stroke nursing care.

v Policy recommendations for strengthening rehabilitation nursing in clinical settings.

5.10.2 Enhancing Mobility Recovery Through Nursing Interventions
s Key Finding:
v Patients who received structured nursing-led rehabilitation interventions had significantly better

Functional Mobility Scale (FMS) and Timed Up and Go (TUG) scores compared to controls (p < 0.001).
5.10.2.1 Clinical Implications

v Rehabilitation nurses should actively lead mobility training sessions, ensuring that patients receive
structured and progressive movement exercises.

v Task-specific training (e.g., walking, balance exercises, strength training) should be incorporated into
routine nursing care for stroke patients.

v Nurses should assess and modify exercises based on individual patient needs, ensuring safety and
effectiveness.
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® Recommendation:
v Hospitals and rehabilitation centers should integrate structured nurse-led mobility programs into

standard post-stroke care.
5.10.2.2 Supporting Evidence from Literature

Study Findings Alignment with Present Study

Kwakkel et al. | Intensive rehabilitation | Confirmed: Nurse-led interventions
(2015) [262] improves mobility outcomes significantly improved functional mobility
Mehrholz et al. | Early mobilization accelerates | Supported: Patients in the intervention group
(2018) [263] stroke recovery recovered faster

s Conclusion:

v Rehabilitation nurses should take a proactive role in mobility training as part of multidisciplinary
stroke care teams.

5.10.3 Improving Rehabilitation Adherence Through Nursing Strategies
8 Key Finding:
v Higher adherence to rehabilitation interventions led to significantly better recovery outcomes (p <

0.001).
5.10.3.1 Nursing Strategies to Enhance Adherence

v Patient Education: Nurses should educate patients and families on the importance of rehabilitation
adherence and its impact on recovery.

v Motivational Interviewing: Nurses should use psychological techniques to encourage adherence and
address patient barriers to participation.

v Technology-Assisted Monitoring: Mobile health applications, tele-rehabilitation, and remote
monitoring tools can help track patient progress and adherence.

’Recommendation:

v Nurses should implement structured adherence-monitoring programs in rehabilitation centers to

ensure consistent patient engagement.
5.10.3.2 Supporting Evidence from Literature

Study Findings Alignment with Present Study

Hakkennes et al. | Higher adherence correlates with | Confirmed: Adherence was the strongest
(2020) [264] better stroke recovery predictor of functional improvement
Winstein et  al. | Structured monitoring improves | Supported: Adherence-tracking led to
(2016) [265] rehabilitation outcomes better long-term recovery

s Conclusion:

v Rehabilitation nurses play a crucial role in enhancing adherence through patient education,
motivational support, and technology integration.

5.10.4 Addressing Psychological and Emotional Well-Being in Stroke Rehabilitation
s Key Finding:
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v Nurse-led psychological support significantly reduced post-stroke depression (p < 0.001), reinforcing
the importance of emotional care in stroke recovery.

5.10.4.1 Importance of Psychological Support in Stroke Recovery

v/ Emotional Encouragement: Nurses providing verbal reassurance and structured psychological
counseling helped reduce anxiety and depression.

v Caregiver Support: Training caregivers to offer emotional and motivational support improved patient
engagement.

v Social Reintegration Programs: Nurses should facilitate group therapy sessions, peer support groups,
and community-based rehabilitation programs to aid psychological recovery.

s Recommendation:

v Hospitals should incorporate structured psychological support programs within rehabilitation nursing
care.

5.10.4.2 Supporting Evidence from Literature

Study Findings Alignment with Present Study

Hackett & Pickles | Depression is common post-stroke | Confirmed: High prevalence of post-stroke
(2014) [266] and affects recovery depression in the study cohort

Clarke et al. (2017) | Psychological interventions | Supported: Emotional support from
[267] improve adherence nurses enhanced patient motivation

& Conclusion:

v Mental health should be a key component of rehabilitation nursing, with structured emotional support
interventions integrated into post-stroke care.

5.10.5 Policy Recommendations for Strengthening Rehabilitation Nursing

s Key Recommendations:

v Expand Nursing Roles in Rehabilitation: Policies should define and strengthen the role of
rehabilitation nurses in post-stroke care.

v Mandatory Adherence Monitoring Programs: Hospitals should implement structured adherence-
tracking mechanisms in rehabilitation nursing practice.

v Standardized Psychological Support Protocols: Stroke rehabilitation guidelines should include mental
health screening and counseling interventions.
v Integration of Tele-rehabilitation Nursing Services: Remote rehabilitation can enhance patient
engagement and follow-up after hospital discharge.

5.10.6 Future Directions for Rehabilitation Nursing Research

s® Areas for Further Investigation:

v Longitudinal studies to assess the long-term impact of nursing interventions on stroke recovery.
v Randomized controlled trials (RCTs) to evaluate the effectiveness of nurse-led rehabilitation
programs.

v Studies on gender-specific rehabilitation strategies to optimize stroke recovery outcomes.
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v Research on the effectiveness of tele-rehabilitation nursing interventions for remote patient
engagement.

xlntegration with Global Healthcare Trends:
v Al-assisted rehabilitation nursing models can enhance personalized recovery plans.
v/ Machine learning algorithms can help predict adherence patterns and recovery trajectories.

v Cross-cultural studies can provide insights into best practices in stroke rehabilitation nursing
worldwide.

5.10.7 Conclusion

s® Final Summary:

v Nurse-led rehabilitation interventions significantly improve stroke recovery, mobility, and
psychological well-being.

v Adherence promotion should be a key focus of rehabilitation nursing practice.

v Psychological support is essential for optimizing patient engagement and long-term recovery.

v Hospitals and policymakers should integrate structured rehabilitation nursing programs into
healthcare systems.

S8 Final Thought:

v Rehabilitation nursing is a cornerstone of stroke recovery, and its integration into standard care can
significantly improve patient outcomes.

5.11 Policy Recommendations for Stroke Rehabilitation in India

5.11.1 Introduction

Stroke is a leading cause of disability and mortality in India, with a growing burden due to aging
populations, urbanization, and lifestyle changes. Despite advancements in acute stroke care,
rehabilitation services remain underdeveloped, with limited access to structured rehabilitation nursing
programs, low adherence to rehabilitation protocols, and inadequate mental health support.

This section presents policy recommendations to strengthen stroke rehabilitation in India, ensuring
equitable access to rehabilitation nursing services, improved patient outcomes, and integration of
evidence-based interventions into national healthcare systems.

® Key Policy Focus Areas:

v Standardization of rehabilitation nursing protocols

v Integration of stroke rehabilitation into primary healthcare
v Expansion of nursing-led rehabilitation programs

v Implementation of tele-rehabilitation services

v Mandatory adherence-monitoring programs

5.11.2 Standardization of Rehabilitation Nursing Protocols in India

s Current Challenge:

&K Lack of standardized stroke rehabilitation guidelines for nursing interventions, leading to
inconsistent patient care across different hospitals.
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& Proposed Policy Solution:

v The Indian Council of Medical Research (ICMR) and Ministry of Health and Family Welfare

(MoHFW) should develop national stroke rehabilitation guidelines that mandate:

o Early initiation of rehabilitation nursing care (within 48 hours of stroke onset).

o Standardized assessment protocols using Functional Mobility Scale (FMS) and Barthel Index (BI).

e Defined nurse-patient ratios in rehabilitation units (1:4 for acute rehabilitation).

e Mandatory depression screening (PHQ-9) for all stroke survivors.

#® Implementation Strategy:

v Indian Nursing Council (INC) should establish certification programs for rehabilitation nursing,

ensuring specialized training for nurses in stroke recovery care.

v Regular audits of stroke rehabilitation units should be conducted to monitor compliance with

standardized protocols.

s Expected Outcome:v' Uniform, high-quality nursing care for stroke survivors across India.

5.11.3 Integration of Stroke Rehabilitation into Primary Healthcare

s Current Challenge:

& Rehabilitation services are concentrated in urban tertiary hospitals, making access difficult for rural

and semi-urban populations.

& Proposed Policy Solution:

v Strengthening stroke rehabilitation services in Primary Health Centers (PHCs) and Community Health

Centers (CHCs) through:

o Training primary healthcare nurses in basic rehabilitation techniques.

o Equipping PHCs with standardized rehabilitation kits (mobility aids, exercise equipment).

e Incorporating stroke rehabilitation into India's Ayushman Bharat Health and Wellness Centers
(HWCs).

S Implementation Strategy:

v State governments should allocate dedicated funding for rehabilitation units in district hospitals and

PHCs.

v Collaboration with NGOs and private healthcare providers to establish community-based stroke

rehabilitation programs.

s Expected Outcome:

v Decentralized rehabilitation services, improving accessibility for rural stroke survivors.

5.11.4 Expansion of Nursing-Led Rehabilitation Programs

& Current Challenge:

K Shortage of trained rehabilitation nurses in India, leading to overburdened physiotherapists and
inconsistent rehabilitation interventions.

& Proposed Policy Solution:

v The Indian Nursing Council (INC) should introduce a specialized course in stroke rehabilitation
nursing, focusing on:

e Mobility training, ADL support, and cognitive rehabilitation.
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e Psychosocial support and caregiver education.
o Rehabilitation adherence monitoring.

@ Implementation Strategy:

v/ Nursing colleges should establish postgraduate diploma programs in stroke rehabilitation nursing.
v Rehabilitation nurse positions should be mandated in all tertiary hospitals with stroke care units.

s Expected Outcome:

v Increased availability of trained rehabilitation nurses, improving patient outcomes.

5.11.5 Implementation of Tele-Rehabilitation Services in India

@ Current Challenge:

K Patients in remote areas lack access to rehabilitation specialists, leading to low adherence and
incomplete recovery.

& Proposed Policy Solution:

v Integration of tele-rehabilitation services into India's National Digital Health Mission (NDHM),
allowing patients to:

e Receive virtual consultations from rehabilitation nurses and physiotherapists.

e Access digital rehabilitation exercise programs and adherence-tracking apps.

o Participate in remote psychological counseling sessions.

s Implementation Strategy:

v Government-funded pilot programs in rural states (Madhya Pradesh, Bihar, Odisha) to evaluate
feasibility of tele-rehabilitation.

v Public-private partnerships with health-tech companies to develop affordable, Al-based rehabilitation
platforms.

s Expected Outcome:

v Improved accessibility and adherence to rehabilitation protocols, especially for rural populations.
5.11.6 Mandatory Adherence-Monitoring Programs in Stroke Rehabilitation

s Current Challenge:

&K Low adherence to rehabilitation exercises, leading to poor functional recovery and higher
dependency rates.

& Proposed Policy Solution:

v Hospitals and rehabilitation centers should implement adherence-monitoring programs, including:

o Digital patient tracking systems (mobile apps, SMS reminders).

o Rehabilitation diaries for self-monitoring.

e Follow-up calls from nurses to reinforce adherence.

& Implementation Strategy:

v National Accreditation Board for Hospitals & Healthcare Providers (NABH) should mandate
adherence-tracking as a quality indicator.

v Incentive programs (subsidized medications, free check-ups) for patients maintaining high adherence
rates.

s Expected Outcome:
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v Higher adherence rates, leading to better functional recovery and reduced disability burden.

5.11.7 Summary of Policy Recommendations

Policy Area Recommendation Expected Impact
Standardized Nursing | Develop national guidelines for stroke | Improved consistency in
Protocols rehabilitation nursing care

Integration into Primary
Healthcare

Establish rehabilitation units in PHCs and
CHCs

Better accessibility for rural
patients

Expansion of Nursing-Led | Introduce specialized courses in stroke | Increased availability of
Programs rehabilitation nursing trained nurses
Tele-Rehabilitation Implement digital rehabilitation platforms | Enhanced  access  and
and virtual therapy patient engagement
Adherence Monitoring Develop digital tracking and incentive- | Higher rehabilitation

based adherence programs

success rates

5.11.8 Conclusion
@ Final Summary:

v India faces a growing stroke burden, requiring urgent policy interventions in rehabilitation nursing.
v Integrating stroke rehabilitation into primary healthcare and expanding nurse-led programs can
improve accessibility.

v Tele-rehabilitation and adherence-monitoring initiatives can enhance long-term recovery outcomes.

v National stroke rehabilitation guidelines should be developed to standardize care delivery across
India.

# Thought:
v A well-structured rehabilitation nursing framework can reduce stroke-related disability, improve

Final

patient quality of life, and reduce the economic burden on India's healthcare system.

Conclusion And Recommendations

6.1 Introduction

This chapter presents the final summary of the study's key findings, their practical applications in
nursing practice, and directions for future research in stroke rehabilitation. The findings reinforce the
critical role of rehabilitation nursing interventions in improving functional recovery, rehabilitation
adherence, and psychological well-being in stroke survivors.

& Chapter Objectives:

v/ Summarize the most significant research findings.

v Discuss the implications for nursing practice and clinical policy development.

v Identify gaps in knowledge and future research priorities.

6.2 Summary of Key Findings
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The study provided strong evidence that rehabilitation nursing interventions significantly enhance stroke
recovery outcomes. The major findings are summarized below:

6.2.1 Effectiveness of Rehabilitation Nursing Interventions
s Key Finding:
v Patients in the intervention group demonstrated significantly better mobility improvements

(Functional Mobility Scale, Timed Up and Go Test) and higher ADL independence (Barthel Index) than
the control group (p < 0.001).

& Implication:

v Nurse-led rehabilitation interventions should be integrated into standard post-stroke care guidelines.

6.2.2 Rehabilitation Adherence and Functional Recovery

# Key Finding:

v Higher adherence to rehabilitation protocols correlated with better functional outcomes (f = +2.1, p <
0.001).

@ Implication:

v Adherence monitoring systems should be implemented in hospitals to track patient engagement in
rehabilitation exercises.

6.2.3 Psychological Support and Stroke Recovery

# Key Finding:

v Post-stroke depression significantly decreased in the intervention group (PHQ-9 scores: p < 0.001).
S Implication:

v Mental health support should be integrated into stroke rehabilitation programs.

6.3 Practical Applications for Nursing Practice

6.3.1 Enhancing Rehabilitation Nursing Roles

S Recommendation:

v Nurses should lead structured rehabilitation sessions, focusing on:
e Mobility and functional recovery training.

o Patient motivation and adherence strategies.

e Psychological counseling and social support.

s Implementation:

v Nursing education programs should include rehabilitation nursing training as a core competency.

6.3.2 Development of Adherence Monitoring Systems

S Recommendation:

v Hospitals should implement adherence-tracking mechanisms, including:
o Digital rehabilitation diaries for patient self-monitoring.
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e Tele-rehabilitation follow-ups to ensure continuity of care.

o Incentives for patients with high adherence rates (e.g., free therapy sessions).
& Implementation:

v Hospitals should integrate adherence tracking into electronic health records (EHRs) for better
monitoring.

6.3.3 Integration of Mental Health Support in Stroke Nursing

s Recommendation:

v Stroke rehabilitation nurses should receive mental health training to support:

e Screening for depression and anxiety (PHQ-9, GAD-7).

e Providing structured emotional support.

o Engaging caregivers in psychological well-being strategies.

S Implementation:

v Hospitals should mandate routine mental health screening for stroke patients.
6.3.4 Expansion of Tele-Rehabilitation Nursing Services

S Recommendation:

v Tele-rehabilitation should be implemented in rural and underserved areas to:

e Provide remote rehabilitation guidance.

e Increase adherence through virtual therapy sessions.

e Ensure long-term follow-up and progress monitoring.

& Implementation:

v Government and private healthcare providers should collaborate to expand digital rehabilitation
services.

6.4 Future Research Directions

6.4.1 Long-Term Impact of Rehabilitation Nursing

S Research Gap:
K Limited long-term studies assessing the sustained effects of rehabilitation nursing interventions.
s Future Research Recommendation:

v Conduct longitudinal studies to assess stroke recovery beyond 12 months post-intervention.

6.4.2 Gender-Specific Rehabilitation Strategies
#® Research Gap:

X Women experience higher post-stroke depression rates, but research on gender-specific
rehabilitation strategies is limited.
@ Future Research Recommendation:

v Studies should explore gender-based rehabilitation approaches to optimize outcomes.

6.4.3 AI and Machine Learning in Rehabilitation Nursing
S Research Gap:
& Limited use of Al in predicting stroke recovery and adherence patterns.

@ Future Research Recommendation:
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v Develop Al-assisted rehabilitation models to:

e Predict patient adherence and mobility improvement trends.
e Provide personalized rehabilitation recommendations.

o Enhance remote rehabilitation services.

6.5 Conclusion

@ Final Summary:

v Rehabilitation nursing interventions significantly improve stroke recovery outcomes.
v Higher rehabilitation adherence is strongly associated with functional improvement.
v Psychological support is essential in stroke rehabilitation nursing.

v Tele-rehabilitation services can bridge accessibility gaps.

@ Final Thought:

v A well-structured rehabilitation nursing framework can enhance stroke recovery and reduce long-term
disability.
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