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Chapter 1: 

Introduction: 

Spinal cord injuries (SCIs) are severe traumas that can lead to significant physical, psychological, and socio-

economic consequences for individuals. These injuries result from damage to the spinal cord, which 

affects nerve communications between the brain and the body (1,2,3), leading to multiple medical 

manifestations and complications; paralysis, sensory loss, bowel and bladder dysfunction, pain, pressure 

ulcers and spasticity, which can affect the quality of life for people with spinal cord injury (4,5).   

Worldwide, road traffic accidents known as the main cause of spinal cord injuries, followed by falls, sport 

injuries and gunshot injuries (6).  The annual incidence of SCI in the Middle East and North-Africa (MENA) 

region was found to be 23.24/million. (7,8). Saudi Arabia considered one of highest incidents rates of 

spinal cord injury worldwide, with 62 people injured per 1 million, and the injuries are mostly due to 

traffic accidents (9). 

Rehabilitation for spinal cord injury patients is crucial and typically involves a multi-disciplinary approach, 

including physical therapy, occupational therapy, psychological support, and social reintegration 

programs. The goal of rehabilitation is to enhance functional recovery, minimize secondary complications, 

and empower individuals to achieve the highest possible quality of life (10-12). 
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Chapter 2 

Literature Review:  

Quality of life (QoL) is a nuanced and multi-dimensional concept that includes both objective factors (like 

disability, pain, and fatigue) and a subjective evaluation of how significantly these factors affect one’s 

happiness (13). Quality of life as defined by the World Health Organization (WHO) is: “individuals’ 

perception of their position in life in the context of the culture and value systems in which they live and 

in relation to their goals, expectations, standards and concerns” (14). Spinal cord injury due to its 

complexity effect in the human body and its association with multiple physical and psychological 

complications, it’s reported to that spinal cord injury patients have lower quality of life (15).  
 

Rohit, studied and quality of life within the spinal cord injury population in India using WHOQOL-BREF 

and concluded that SCI have low QoL scores as compared to general Indian population. Pain and 

dependent mobilisation were found to be most significant predictors of poor QoL (16).  

A prospective cross-sectional analysis and longitudinal study examining outcomes across the lifespan for 

people with SCI in the Australian population found QoL for people with SCI to be lower than normal 

population (4).  

Recently, Ren´ee has studied the factors that could contribute to quality of life in spinal cord injury, he 

found that Working hours and work stress contributed to quality of life in people with SCI, but the number 

of related health complications was the strongest contributor (17). Meanwhile, employment statues and 

level of education was found to be significantly related to the quality of life among spinal cord injury 

population in Iran 18.  

Despite extensive global research on spinal cord injuries, there is a notable gap in the research specifically 

to Saudi Arabian patients, especially regarding their quality-of-life post-injury. Al-Jadid studied the quality 

of life among individuals with spina cord injury in 2004, and found different factors directly related to 

quality of life; financial status, employment, equipment supply and social isolation 19.  

Al-Owaisi, has studied the level of anxiety and depression among spinal cord injury population in Saudi 

Arabia, the study concluded that women with SCI have higher level of anxiety and depression comparing 

to male patients. Pain and level of education found to be correlated to their anxiety and depression level 

(20).  

 

Study Objective: 

In Saudi Arabia, the healthcare system is tasked with addressing the needs of spinal cord injury patients 

amidst unique cultural, economic, and infrastructural landscapes. Advances in healthcare infrastructure 

and increasing governmental focus on healthcare quality and accessibility have improved the prognosis 

for SCI patients. However, challenges such as limited specialized facilities, social stigma, and regional 

disparities in healthcare services persist. Understanding and addressing these challenges is vital for 

improving rehabilitation outcomes and enhancing the overall quality of life for SCI patients in the region. 

This lack underscores the need for targeted research to address these unique challenges for spinal cord 

injury patients, to evaluate and enhance the management of spinal cord injury patients in Saudi Arabia, 

with a focus on improving quality of life outcomes. 

https://pubmed.ncbi.nlm.nih.gov/?term=Jindal+R&cauthor_id=37161055
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Chapter 3 

Methodology: 

Study design and setting 

The study conducted in the outpatient clinic at Sultan bin Abdulaziz Humanitarian city during the duration 

of September and October 2024, a questionnaire distributed to all patients who presented to the spinal 

cord injury clinic and fitted the criteria, 50 patients included, and the response rate was 100%, consent 

obtained by participate electively in the study. Arabic version of World Health Organization Quality of 

Life-BREF (WHOQOL-BREF) used, which is reliable and validated by WHO and commonly used to measure 

the quality of life among disability population (14). 

Case report form (CRF) used to collect the data from the health information system (HIS), CRF contains 

patients’ demographic information, level of injury and American Spinal Injury Association (ASIA) scale, 

The Functional Independence Measure (FIM) score, number of admissions to inpatient rehabilitation.  

Inclusion and Exclusion Criteria:  

Our target population included people with spinal cord injury, traumatic in nature, who attended their 

follow up to the spinal cord injury rehabilitation clinic. The inclusion criteria included Saudi male and 

female individuals with traumatic spinal cord injury, adults with aga between 18-50 years old, received a 

complete intensive inpatient rehabilitation program and able to read and answer the questionnaire. Our 

exclusion criteria included those patients who refuse to participate in the study, patients with co-exciting 

brain injury or mental disorders. 
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Measurement 

Different measurement tools have been used to study the quality of life among the spinal cord injury 

population, however, there is no specific measurement tool for this population (21). WHO has developed 

a validated cross-cultural QL measurement tool by organizing a collaborative project in 15 centers. The 

outcome of this project was the development of the World Health Organization Quality of Life-BREF 

(WHOQOL-BREF) (22,4). Which is considered acceptable and well-established instrument to assess QoL 

within the spinal cord injury population based on a systematic literature review that assessed the 

measurement properties of QOL outcome measures (23). 

This instrument is a condensed version of the original, featuring 24 items across four quality-of-life 

domains: physical health (7 items), psychological well-being (6 items), social relationships (3 items), and 

environment (8 items). It utilizes a five-point Likert scale. Scores for each domain were recoded to align 

with specific interpretations, such as: (1 = not at all, 2 = a little, 3 = moderately, 4 = mostly/very much, 5 

= completely/extremely). Other scores were classified as follows: (1 = very dissatisfied, 2 = dissatisfied, 3 

= neither satisfied nor dissatisfied, 4 = satisfied, 5 = very satisfied). The average score of the items in each 

domain was used to calculate the overall domain score. Additionally, two items were analyzed 

independently: the first assesses the individual's overall perception of quality of life ("How would you rate 

your quality of life?") with scores as follows: (1 = very poor, 2 = poor, 3 = neither good nor poor, 4 = good, 

5 = very good). The second item evaluates the individual’s general perception of their health ("How 

satisfied are you with your health?") with scoring as (1 = very dissatisfied, 2 = dissatisfied, 3 = neither 

satisfied nor dissatisfied, 4 = satisfied, 5 = very satisfied). In total, the instrument includes 26 items, with 

items Q3, Q4, and Q26 being reverse-scored (14) . 

The American Spinal Injury Association (ASIA) scale categorizes spinal cord injuries from A to E based on 

motor and sensory assessments. Specifically, ASIA A denotes a complete spinal cord injury with no sensory 

or motor function preserved. ASIA B indicates no motor function, but some sensory functions may remain 

below the level of injury. ASIA C describes a situation where both sensory and motor functions are 

partially preserved, and ASIA D is characterized by the preservation of motor function below the injury 

level despite being an incomplete injury (24) . 

Functional evaluation is defined as the assessment of an individual's ability to carry out self-care and fulfill 

basic daily necessities, such as activities of daily living (ADLs). The Functional Independence Measure 

(FIM) was developed in the 1980s to quantify functional capacity and independence. This scale measures 

the level of difficulty or limitation each individual experiences. It was created by a group led by the 

American Academy of Physical Medicine and Rehabilitation and the American Congress of Rehabilitation 

Medicine. Their goal was to devise a tool that could assess the independence levels of individuals with 

disabilities in performing both motor and cognitive tasks. The FIM was validated in 1986 (25). The 

assessment consists of 13 motor items and 5 social-cognitive items, evaluating self-care, sphincter 

management, transfers, locomotion, communication, social interaction, and cognition. It employs a 7-

level scale, ranging from total dependence (1) to complete independence (7). The intermediate levels are 

defined as follows: 6 for modified independence, 5 for supervision or setup, 4 for minimal contact 

assistance (where the individual performs at least 75% of the effort), 3 for moderate assistance (where 

the individual performs 50–75% of the effort), and 2 for maximal assistance (where the individual 

performs 25–50% of the effort). While originally designed as an 18-item scale, it has been demonstrated 

to consist of two distinct scales: a 13-item motor scale and a 5-item social-cognitive scale (26). We have 

divided the FIM into two parts; self-care and Mobility. Self-care included eating, grooming, bathing, upper 
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body dressing, lower body dressing, and toileting, while mobility included bed to wheelchair transfer, 

toilet transfer, tub-shower transfer, walking, wheelchair mobility, and stairs use. 

Data Collection: 

The principal investigator approached the participant who is fitting the inclusion criteria in the clinic 

during their visit for follow up during the duration of September and October 2024, the purpose of the 

study explained to the participant and consent taken. The needed medical information obtained from 

the health information system (HIS). 

Ethical Considerations 

Ethical approval was obtained from the Institutional Review Board (IRB) at Sultan Bin Abdulaziz 

Humanitarian City where study conducted. All participants asked to sign consent to participate in the 

study, the consent included a permission to access the medical record files. Form with permission to 

access their medical files. Participants assured that participation is completely voluntary and that they 

can withdraw at any time without any consequences. They were also assured that their answers will 

remain confidential.  

 

Statistical analysis: 

Data were collected in a master sheet using MS Excel, double-checked for accuracy, refined, coded, and 

prepared for analysis. The scores for the WHOQOL-BREF domains were managed in accordance with WHO 

guidelines. Each question was coded on a scale of 1 to 5. Questions 3, 4, and 26, being negatively framed, 

were reverse-coded. Domain scores were then converted to a 4–20 scale by multiplying the mean scores 

by 4. Subsequently, these scores were transformed to a 0–100 scale using the formula: 

Transformed Score = (score - 4) × (100 / 16) 

The results were appropriately tabulated. Means and standard deviations were reported for continuous 

variables, while frequencies and percentages were used for categorical variables. A normality test 

revealed that three domains followed a normal distribution (P > 0.05), whereas the general questions and 

the social relationships domain exhibited a non-normal distribution (P < 0.05). Based on these findings, 

differences in study variables related to the three WHOQOL-BREF domains were analyzed using one-way 

analysis of variance (ANOVA). For the general questions and the social relationships domain, differences 

were tested using the Mann-Whitney U test or the Kruskal-Wallis test, as appropriate. Correlations were 

assessed using Spearman’s correlation coefficient. All analyses were performed using SPSS version 25.0 

for Windows (IBM Corp., Armonk, NY, USA), with a P-value of less than 0.05 considered statistically 

significant. 
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Chapter 4 

Results: 

A total of 50 patients, with a mean age of 35 ± 10.46 years, who completed the questionnaires were 

included in this study. The majority were male (92.0%), 68.0% were unmarried, 32.0% resided in the 

central region of Saudi Arabia, 44.0% were employed, and 52.0% had attained higher education. 

Additional details are provided in Table 1. 

 

Table 1: Characteristics of the study sample 

  Frequency Percent 

Gender     

Male 46 92.0 

Female 4 8.0 

Marital status      

Unmarried 34 68.0 

Married 16 32.0 

Place of residency     

Western 8 16.0 

Southern 10 20.0 

Northern 6 12.0 

Eastern 10 20.0 

Central 16 32.0 

Source of income     

Working 22 44.0 

Supported by family 9 18.0 

Social Affairs 5 10.0 

Retired 14 28.0 

Education level     

Primary level 24 48.0 

Higher level 26 52.0 

 

Most spinal cord injuries (SCIs) (84.0%) were caused by motor vehicle accidents. Among the patients, 

54.0% had a grade A injury, and 74.0% were classified at the paraplegia level. The average time since SCI 

was 6.3 ± 6.0 years, ranging from 1 to 35 years. The mean number of admissions was 3.2 ± 1.6, while the 

average time between SCI and initiation of the first rehabilitation program was 16.5 ± 13.2 weeks, ranging 

from 3 to 56 weeks (Table 2). The selfcare Functional Independence Measure (FIM) score (32.0 ± 9.3) was 

higher than the mobility FIM score (25.1 ± 8.4). Regarding the WHOQOL-BREF assessment, the overall 

quality of life (QoL) score was 75.5 ± 24.5, while the overall general health score was 66.5 ± 31.0. Among 

the WHOQOL-BREF domains, the psychological domain had the highest score (71.7 ± 17.5), while the 

physical health domain had the lowest (55.9 ± 18.8). More details are presented in Table 2. 
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Table 2: Descriptive statistics of the study variables related to SCI, FIM score, 

and WHOQOL-BREF domains 

  Frequency Percent 

Cause of SCI     

Accident 42 84.0 

Fall 8 16.0 

Grade of SCI     

Grade A 27 54.0 

Grade B 8 16.0 

Grade C 7 14.0 

Grade D 8 16.0 

Level of SCI     

Paraplegia 37 74.0 

Quadriplegia 13 26.0 

 Mean±SD 

Time since injury (years) 6.3±6.0 

Number of admissions 3.2±1.6 

Time between injury and 1st rehab. 

program (weeks) 16.5±13.2 

Selfcare FIM 32.0±9.3 

Mobility FIM 25.1±8.4 

Overall quality of life (QoL) 75.5±24.5 

Overall general health (GH) 66.5±31.0 

Physical health (D1) 55.9±18.8 

Psychological (D2) 71.7±17.5 

Social relationships (D3) 66.2±22.6 

Environment (D4) 62.9±17.0 

 

The subjective complications of SCI, as documented in the HIS system, are summarized in Table 3. The 

most common complications were neurogenic bladder and neurogenic bowel (n = 48 each), followed by 

spasticity (n = 31) and neuropathic pain (n = 26). Other complications were reported less frequently. 

 

Table 3: Complications of the SCI as reported by patients (multiple choice) 

  Present Not present 

Spasticity 31 (62.0) 19 (38.0) 

Neurogenic bladder 48 (96.0) 2 (4.0) 

Heterotopic ossification 6 (12.0) 44 (88.0) 

Depression 10 (20.0) 40 (80.0) 

Neurogenic bowel 48 (96.0) 2 (4.0) 

Osteoporosis 18 (36.0) 32 (64.0) 

Pressure ulcer 16 (32.0) 34 (68.0) 

Anxiety 7 (14.0) 43 (86.0) 

Neuropathic pain 26 (52.0) 24 (48.0) 

Respiratory complication 1 (2.0) 49 (98.0) 

Autonomic dysreflexia 12 (24.0) 38 (76.0) 
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As shown in Table 4, male patients reported higher scores in overall quality of life, psychological health, 

and environmental health domains compared to female patients, while female patients scored higher in 

the remaining domains. However, these gender differences were not statistically significant (P > 0.05). 

Unmarried patients recorded higher scores in nearly all domains, except overall general health, compared 

to married patients, but these differences were also not statistically significant (P > 0.05). Patients with 

primary education scored higher only in overall quality of life, whereas those with higher education 

achieved higher scores across all other domains, though the differences were not significant (P > 0.05). 

Similarly, no significant associations were observed between source of income and WHOQOL-BREF scores 

(P > 0.05), despite working patients generally reporting higher scores in most domains.   

Patients with SCI caused by falls recorded higher scores in overall quality of life and general health, while 

those with motor vehicle accident-related SCIs scored higher in the physical, psychological, social, and 

environmental domains. However, none of these differences were statistically significant (P > 0.05). 

Similarly, no significant associations were found between the level of SCI and WHOQOL-BREF scores (P > 

0.05), although patients with paraplegia tended to score higher across most domains. Additionally, there 

were no significant associations between the grade of SCI and WHOQOL-BREF scores (P > 0.05). Further 

details are presented in Table 4. 

 

 

The associations between WHOQOL-BREF scores and SCI complications are summarized in Table 5. A 

significant association was observed between environmental health and spasticity (P = 0.042), with 

patients without spasticity scoring higher than those with spasticity (69.1 ± 17.5 vs. 59.1 ± 15.8). Another 

significant association (P = 0.047) was found between depression and physical health, where patients 

without depression recorded higher scores than those with depression. Patients with anxiety scored 

significantly lower in overall quality of life compared to non-anxious patients (53.6 ± 30.4 vs. 79.1 ± 21.8; 

P = 0.022). Neuropathic pain was significantly associated with overall quality of life (P = 0.033), physical 

health (P = 0.022), and psychological health (P = 0.044). Although only one patient reported a respiratory 
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complication, its association with psychological health was significant (P = 0.013). Further details are 

provided in Table 5. 

 

 

 

Table 6 presents significant positive correlations between the time since injury and selfcare FIM scores 

with physical health (P = 0.039 and P = 0.031, respectively). No significant correlations were observed 

with the other domains (P > 0.05). Similarly, no significant correlations were found between age, number 

of admissions, time between injury and the first rehabilitation program, or mobility FIM scores with the 

WHOQOL-BREF domains (P > 0.05). 

 

Table 6: Correlations between age, time of injury, number of admissions, FIM scores with the WHOQOL-BREF 

    

Overall 

quality of life 

Overall 

general 

health 

Physical 

health 

Psychological 

health 

Social 

relationships 

Environment 

health 

Age (years) Correlation 0.176 0.040 -0.195 0.065 -0.235 -0.179 

P-value 0.222 0.783 0.176 0.655 0.100 0.213 

Time since injury Correlation 0.076 0.131 .292* 0.203 0.117 0.021 

P-value 0.602 0.364 0.039 0.158 0.417 0.885 

Number of admissions Correlation 0.114 0.242 0.230 0.064 -0.013 -0.015 

P-value 0.430 0.090 0.109 0.660 0.929 0.918 

Time between injury 

and 1st rehab. program 

Correlation -0.123 0.011 0.035 0.130 -0.238 -0.020 

P-value 0.396 0.938 0.810 0.369 0.096 0.889 

Selfcare FIM Correlation -0.120 0.188 .306* 0.142 0.270 0.214 

P-value 0.406 0.191 0.031 0.326 0.058 0.135 

Mobility FIM Correlation -0.203 0.063 0.146 -0.015 0.125 0.108 

P-value 0.157 0.663 0.312 0.920 0.387 0.454 
Spearman Correlation Coefficient test was used; * P-value was considered significant at P< 0.05. 
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Chapter 5 

Discussion: 

The findings of this study contribute to a deeper understanding of the complex interplay between various 

factors influencing the quality of life (QoL) among spinal cord injury (SCI) patients in Saudi Arabia. Despite 

significant medical advances and rehabilitation techniques, SCI patients continue to face substantial 

challenges that affect their overall QoL. This research underscores the multifaceted nature of these 

challenges and highlights the critical role of comprehensive rehabilitation programs. 

The results indicate that SCI significantly impacts patients’ physical, psychological, social, and 

environmental domains. The lower scores in the physical health domain reflect the profound physical 

limitations imposed by SCI, aligning with previous studies that document the direct impact of physical 

disability on QoL. However, it is noteworthy that the psychological domain scored relatively higher, 

suggesting that mental resilience and coping strategies might evolve as patients adapt over time. 

Anxiety and neuropathic pain found to have significant negative impact on the overall quality of life 

among people with spinal cord injury, putting in consideration; neuropathic pain is a common complaint 

after spinal cord injury, the neuropathic pain showed significant impact all domains of WHOQoL-BREF, 

while in our study pain found to affect all domains but it’s statistically significant on physical and 

psychological health, which is well reported in the literature (27).  

Interestingly, in despite to the increased health condition associated with aging in spinal cord injury 

(28,29), our study showed that the longer duration since injury the high physical quality of life, this can 

be explained by the learned adaptation strategies for the people with spina cord injury, these results were 

similar to other study (29). Other statical significant results in the study were the negative relationship 

between spasticity and environmental health, where the literature review showed contradict evidence of 

spasticity been positive factor versus negative factor on people with spinal cord injury population (30). 

The correlations between QoL and SCI complications such as neuropathic pain and spasticity are 

particularly telling. These complications directly diminish physical health and overall QoL, emphasizing 

the need for targeted medical and rehabilitation strategies to manage these issues effectively. 

Social relationships and environmental factors also play crucial roles. Although not statistically significant, 

the trends suggest that individuals with better social support and more accessible environments tend to 

report higher QoL. This finding is consistent with literature suggesting that social integration and support 

systems are pivotal in enhancing the QoL for individuals with chronic disabilities (30). 

Employment status emerged as an interesting aspect, with employed patients generally reporting better 

QoL. This could be attributed to the financial independence and social interactions that employment 

offers, echoing the findings of studies like those conducted by Renée et al., which highlighted the positive 

impact of work on QoL (17). 

The lack of significant differences across most demographic variables, such as gender, marital status, and 

educational level, may point to the overarching influence of the SCI itself over these socio-demographic 

factors. However, these results should be interpreted with caution given the small sample size and the 

high variability in individual experiences of disability. 
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Conclusion: 

This study highlights the pressing need for a holistic approach in the rehabilitation of SCI patients, 

considering not only the physical but also the psychological, social, and environmental dimensions of 

recovery. Tailored interventions that address the specific needs and complications of SCI patients can 

significantly enhance their rehabilitation outcomes and overall quality of life. This underscores the 

broader implications for healthcare policy and rehabilitation practices, suggesting that a shift towards 

more integrated and patient-centred care is essential for improving the lives of those affected by SCI in 

Saudi Arabia. 

 

Limitations: 

This study has several limitations that should be considered when interpreting the findings. First, the 

relatively small sample size (50 participants) limits the generalizability of the results to the broader 

population of SCI patients in Saudi Arabia. Second, the study was conducted in a single tertiary care 

centre, which may not reflect the experiences of SCI patients receiving care in other facilities or regions. 

Third, the cross-sectional design captures QoL at a single point in time, making it difficult to assess changes 

over time or the impact of rehabilitation interventions longitudinally. Additionally, the study relied on 

self-reported data, which may be influenced by recall bias or social desirability. Finally, while the 

WHOQOL-BREF is a validated tool, it may not capture all culturally specific or nuanced factors affecting 

QoL in the Saudi context. 

 

Recommendations:  

1- Expand the Study Population: Future research should include a larger, more diverse sample across 

multiple healthcare centres in Saudi Arabia to improve generalizability and provide a 

comprehensive view of SCI patients' QoL 

2- Longitudinal Studies: Conduct longitudinal studies to track changes in QoL over time and assess 

the long-term impact of rehabilitation interventions. 

3- Develop Culturally Specific Tools: Consider developing or adapting QoL measurement tools to 

better capture culturally specific factors affecting SCI patients in Saudi Arabia. 

4- Integrate Multidisciplinary Care: Encourage the adoption of holistic, multidisciplinary, patient 

centred rehabilitation approaches that address physical, psychological, and social dimensions of 

recovery. 
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