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Parto (40) sits in front of the sewing machine and puts a sheet of batik (Javanese traditional 

fabric) quilt under the needle. With his hands, he swiftly turns the wheel and pushes the 

hand-pedal to make neat stitches on the quilt. When he gets tired, he moves his manual 

wheelchair to a wooden bed in the corner, transfers himself from the wheelchair and lies 

on the bed. Every four hours, he forces himself to go to the toilet so he will not wet himself. 

Buying diaper is too expensive, and using a catheter is not really pleasant for him. Parto 

worked as a bricklayer before he got injured by a falling concrete wall at his home during 

the Java earthquake on May 27th, 2006. The house was totally destroyed. With assistance of 

the government and NGOs, the house was rebuilt and an accessible toilet was attached to 

it. To get to the house, he has to navigate through a narrow dirt road that separates semi-

permanent houses in the small neighborhood.

Because of his spinal cord injury, Parto was not able to continue his previous work. Now he 

earns some money by sewing batik quilt into a woman bag. Every day, with the help of his 

wife, he is able to finish around five bags. For each bag he gets 4,000 IDR (EUR 30 cents). This 

amount of money is barely sufficient to meet the family’s daily needs. His wife helps to earn 

money by making crackers at their neighbor’s house.  “For now, the most important thing for 

me is to get enough money for everyday meals. I don’t get money from the government – I 

wasn’t even listed as recipient – but it is fine. Maybe there are other individuals who need it 

more. I’m not going to request it from the government, if the money is meant for us then we 

would get it.” However, he and his wife have a deep concern how to pay the EUR 200 tuition 

fee for their oldest girl who is going to a private vocational high school.

Parto has pressure ulcers on his back, which he treats everyday by cleaning and putting a 

clean gauze on the wounds. After being discharged from the hospital, he irregularly visits 

the community health center. “It’s too difficult to get there. Once we went there to ask if they 

can give us some box of sterile gauze for free, but they cannot. It costs us about 10,000 IDR 

per box (EUR 70 cents).”

Parto has no plans for the future. Right now he and his wife just try as best as they can to 

survive. 

“I don’t know if I can say that I’m happy. Of course I’m happy and thankful to God that I’m 

still alive and I can be with my family, but I don’t know if I’m satisfied with my life. I guess my 

life before the injury was better. I don’t know to whom my family would rely to when I die.”
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In a village about 30 km from Parto´s village, Santoso (30), also a Java earthquake victim 

with spinal cord injury, begins his day by opening the door of his living room, which also 

functions as a home office where his screen-printing business is located. Next to his home 

office is a laundry business owned by his sister, which he helped to establish with his savings. 

Displayed on the glass table are copies of wedding invitation cards printed on colored, 

perfumed art paper, examples of business cards, booklets for seminars and meetings. His 

modified motorcycle stands at the corner of the room – with this vehicle he drives every day 

to his second workplace, a graphic printing company located in the town nearby, where he 

works as a graphic designer. 

Santoso worked as a security officer in a restaurant when he got injured during the 

earthquake. After having received some training on graphic design and screen-printing 

from several organizations which focused on livelihood programs, he tried to establish his 

own business and succeeded.  He earns around 1 to 2 million IDR (around EUR 60-130 per 

month). Santoso talks about his life and his work enthusiastically. “I feel very satisfied with 

my life; with my condition now I feel unlimited and feel more useful for other individuals 

than before I got injured. I now have more time and skills to do good for individuals around 

me.” He often helps youth organizations in his village to prepare community events such as 

Independence Day celebrations by making pamphlets, stage decoration and so on. 

Santoso is not free of medical problems either. Several weeks earlier, he was hospitalized 

because of pressure ulcers. He says that sometimes when he is too busy working, he 

forgets to change his sitting position. Nevertheless, he does not feel that the injury and its 

consequences prevent him from working. “I need to understand and accept my condition. 

If I accept my condition, I know what I can do and what I can´t do. I have to know my limits 

so I can control my body.”

These two narratives illustrate the day-to-day lives of individuals with spinal cord 

injury (SCI) in Indonesia. Many individuals with SCI in Indonesia and perhaps in most 

developing countries are living in an extremely disadvantaged condition. They are 

unable to obtain a decent job after the injury and have to survive on unreliable sources 

of income such as a small self-employment business or family assistance, while at the 

same time dealing with the unpleasant complications of the injury. The story of Parto 

above is typical for these individuals. Only a small number of individuals, like Santoso, 

have been able to achieve an employment success. Even in high-income countries, 

individuals with SCI are less likely to be in employment than the general population and 
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those who are employed are unable to sustain their job. Moreover, not only participation 

in paid work is hampered in individuals with SCI, but also participation in social activities 

is substantially disrupted. The importance of participation in these life domains for 

achieving good quality of life (QOL) has been well-established, underscoring the need 

of enhancing return to work and work participation and community reintegration in 

individuals with SCI in Indonesia as well as in higher income countries. 

Globally, SCI is a significant public health problem because of its broad impact on 

medical, social, psychological and economic aspects of lives, not only of the individuals 

but also family, caregivers and the society1,2. The greatest toll of SCI is not only taken 

by the long-term medical and rehabilitation costs, but also the productivity losses due 

to reduced capability of the affected individuals, who are mostly of productive ages, 

to return to gainful employment and participation in the society1. For public health 

and rehabilitation professionals, it is essential to obtain more knowledge on factors 

important for QOL and participation from the perspectives of individuals with SCI, and 

how employment participation can be improved and sustained after the experience 

of SCI. This knowledge is particularly important for developing future intervention to 

scale up QOL and participation. 

Return to work after SCI is the main focus of this thesis. This first chapter provides 

information about several key concepts and the background of the thesis. The definition, 

epidemiology, causes and clinical consequences of spinal cord injury will be presented. 

The concepts of quality of life and participation will be introduced. The methods and 

data sources will be presented, followed by the overall objectives of the thesis and the 

research questions. At the end of this chapter, the structure of the thesis will be outlined.

Spinal cord injury

Spinal cord injury is a severe neurological disorder caused by damage to the spinal cord. 

The spinal cord is the neural element within the vertebral bones which transmits the 

sensory and motor signals from the brain to the peripheral nervous system and vice 

versa. Because of the injury, there is a disruption of signal transmission between the 

two systems, leading to diminished or loss of sensory and motor functions below the 

neurological level of the lesion and resulting in considerable functional and mobility 

restrictions. There are two main levels of SCI based on the neurological level of the 
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injury3. Paraplegia is an impairment or loss of motor and/or sensory function in the 

thoracic, lumbar or sacral segments of the spinal cord and due to an injury at and 

below the level of T1, and is characterized with paralysis of the lower extremities and 

sometimes trunk and pelvic organs depending on the level of injury. Tetraplegia is an 

impairment or loss of motor and/or sensory function in the cervical segments caused 

by an injury at or above the level of T1, causing the paralysis of both upper and lower 

extremities. A complete injury refers to SCI conditions where no sensory and motoric 

functions remain, whereas in an incomplete injury, some of the sensory and motoric 

functions are retained3,4.

Etiologically, SCI is classified into traumatic and non-traumatic SCI. Traumatic SCI (TSCI) 

is caused by direct injury to the spinal cord such as in traffic accidents, falls from height, 

sports and violence. The 2016 Global Burden of Disease Study on SCI reported that 

globally, around 930,000 new cases of traumatic SCI occur every year with the age-

standardized incidence rate of 13 (11-16) per 100,000 population. In 2016 alone, the 

number of incident TSCI cases was 27.04 (24.98-30.15) per million with the prevalence 

rate of 759 per 100,000 population5. Non-traumatic causes (NTSCI) include diseases such 

as tumor (primary or secondary), spinal stenosis, vascular ischemia, congenital disease, 

degeneration and infections or inflammatory conditions such as tuberculosis6.  Much less 

is known about the  NTSCI epidemiology7, but the current estimation of the incidence 

is about 9 to 76 cases per million population7 and it is predicted to continually increase 

with the ageing of the global population and even surpass the incidence of TSCI6. 

Despite the extensive knowledge on SCI epidemiology in Western countries, little is 

known about SCI epidemiology in developing countries8. The incidence rates of SCI are 

higher in high income countries such as North America and Western Europe, however, 

this might be due to higher survival of individuals with SCI in these countries while 

individuals in developing countries may have died before reaching the health facilities5. 

The absence of a nation-wide SCI registry and high quality epidemiological studies in 

the majority of developing countries also prevents an accurate estimation on the actual 

incidence and prevalence of SCI9.  In many developing countries, a substantial number 

of traffic and occupational accidents occur every year10, thus the number of traumatic 

SCI might be disproportionately higher. The high number of untreated cancer11 and 

tuberculosis-related infection7 may further contribute to a high incidence of NTSCI. 

Moreover, SCI in developing countries carries higher morbidity and mortality rates12 
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because of poor pre-hospital management, poor diagnosis and treatment at the health 

facilities, and poor community integration13. 

Despite its low occurrence compared to other public health problems, SCI is a physically 

and emotionally debilitating condition associated with enormous costs to the affected 

individuals and society at large. The injury systematically affects multiple organ functions 

and puts patients at risk for a number of secondary health conditions in addition to 

the primary sensory and motor impairment. Chronic pain, muscle spasticity, pressure 

ulcers, pneumonia, urinary tract infections are among the secondary health conditions 

that frequently occur in SCI14,15. The autonomic nervous system is usually also affected 

after SCI, resulting in neurogenic bladder, bowel and sexual dysfunctions. Individuals 

with SCI are also at higher risk for the development of chronic co-morbidities such as 

cardiovascular diseases, diabetes and obesity16. Recurrent hospitalization is common, 

entailing a significant burden to the health systems. Mental disorders such as 

depression17,18 are commonly found and the incidence of suicide is 2-3 times higher in 

individuals with SCI compared to the general population18,19. Although mortality  rates 

have decreased in the last decades, especially in developed countries, individuals with 

SCI remain to have shorter longevity compared to able-bodied individuals20. 

Quality of life

While curative treatment for SCI is not possible to date, advances in medical and 

rehabilitation care have dramatically increased the lifespan of individuals with SCI, 

particularly those in high-income countries20. In the US, the survival rate of TSCI 

increased by 40% in the last three decades21. As the number of individuals ageing 

with SCI is steadily increasing, an important focus of rehabilitation professionals is to 

enable individuals to achieve and maintain a productive and independent life22,23. The 

growing interest on the QOL issues of individuals with SCI has resulted in an abundance 

of QOL research during the last two decades24,25. The majority of these studies found 

that individuals with SCI are less satisfied with their overall QOL or domains of QOL 

compared to able-bodied persons and those with other disabilities25,26 especially during 

the first few years after the injury27,28. Individuals with SCI would normally recover and 

stabilize their QOL with time after injury as a result of adjustment processes29, yet their 

QOL remains below the QOL level of the general population30,31. 
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Until now, there has been no general consensus on the definition of QOL32,33. Rather, 

QOL is frequently described as a multidimensional construct incorporating domains 

of physical health, mental health, social health and functional health as well as 

disease-specific domains33. A large body of research has attempted to isolate factors 

or determinants associated with QOL among individuals with SCI including injury and 

clinical characteristics24, secondary health conditions34, sociodemographic situation, 

psychological resources or morbidity35–37 and both physical and social environmental 

factors38,39.  Only a few factors however are consistently found to explain a sizeable 

variance in QOL in individuals with SCI25. For example, demographic and injury-related 

factors only explain a small variance of QOL25,40–42, while other studies found no 

significant associations25. These inconsistencies may stem from different definitions 

and measurements of QOL22,43,44. 

The extensive knowledge and ongoing debate on QOL of individuals with SCI has 

exclusively taken place in developed countries, and studies in developing countries are 

almost non-existent. Individuals living with SCI in the developing world face extremely 

challenging day-to-day situations that are different from those faced by their peers 

in the more prosperous world regions45, and this can considerably affect their QOL. 

Instruments most frequently used to measure QOL in the Western population may 

therefore not be directly applicable to populations in developing countries. To obtain a 

reliable measurement of QOL in developing countries, an exploration of the perception 

and meaning of QOL among individuals with SCI should be conducted. 

Participation 

Engagement in meaningful activities in the community is very important for maximizing 

QOL and prolonging survival. During recent years, more attention has been paid to 

participation in individuals with SCI. In the ICF framework, participation is broadly 

defined as “involvement in life situations”1 and described in domains such as mobility, 

employment, leisure and community life. Studies have shown that participation is 

probably the strongest determinant of QOL in individuals with SCI39,46, especially 

participation in economically productive activities, such as employment and social 

activities. 
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Meanwhile, social participation is less well-conceptualized and studied than work 

participation, though strong associations between social participation and higher QOL 

have been reported47. Particularly in developing countries, research on QOL, work and 

social participation in individuals with SCI is scarce. 

To provide more insight into factors that may hamper work and social participation and 

their meaning and contribution to QOL, exploratory studies among individuals with SCI 

living in developing countries are warranted.  

Return to work and trajectories of employment

Employment has been consistently found to contribute to positive clinical and 

psychological outcomes as well as increased levels of QOL and survival48,49. Abundant 

research found that in many countries the employment rate among individuals with 

SCI is much lower compared to the general population50–52. Numerous studies have 

attempted to reveal determinants of employment in SCI and found that employment 

is associated with age, type and severity of injury, secondary condition, education, and 

previous employment, among others49. 

However, the majority of studies on employment used a cross-sectional design49, thus 

little knowledge exists on the course of return to work (RTW) after SCI, the predictors 

of long-term employment, and whether a sizeable percentage of individuals with 

SCI is able to achieve stable employment. To determine RTW after SCI and to identify 

trajectories of employment, longitudinal studies are needed in which employment 

outcomes are documented at multiple points over time. Again, such knowledge is 

mainly obtained from studies in developed countries. In these countries, individuals 

with SCI can engage in formal employment and obtain a regular income, which may 

contribute to positive outcomes. Social welfare systems for individuals with SCI have 

also been well-established. Little is known about the access to work and work situation 

among individuals with SCI living in low- and middle-income countries.

Overall aims and research questions

This thesis aims to fill in gaps in the literature regarding quality of life, work and social 

participation among individuals with SCI in different settings. Therefore, this thesis 
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consists of several sub-studies conducted in different countries and populations 

to achieve the following objectives. The first objective of this thesis is to generate 

knowledge regarding quality of life, work and social participation of individuals with 

SCI in a developing country. The second objective is to identify the predictors of return 

to work and trajectories of employment in individuals with SCI in a developed country 

setting. The third objective is to identify factors associated with QOL in individuals 

undergoing vocational rehabilitation in two developed countries. 

The overall aims lead to the following research questions:

1. How do individuals with spinal cord injury in Indonesia perceive their quality 

of life and which components do they consider important for having a good 

quality of life?  (Chapter 2)

2. What are the barriers and facilitators to employment and social participation 

perceived by individuals with spinal cord injury in Indonesia? (Chapter 3)

3. What are the return to work levels and trajectories of employment in individuals 

with spinal cord injury in the Netherlands? (Chapter 4 and 5)

4. What are the predictors of return to work and steady employment in individuals 

with spinal cord injury in the Netherlands? (Chapter 4 and 5)

5. What is the level and are the determinants of quality of life in individuals under-

going vocational rehabilitation in Switzerland and Germany? (Chapter 6)

Methods and data sources 

Different methods and data sources were used to answer the research questions. A 

qualitative study using semi-structured interviews with individuals with SCI in Indonesia 

was conducted, firstly to explore the perception of QOL by individuals with SCI, and 

secondly to identify barriers and facilitators to employment and social participation. The 

interviews were performed among 12 individuals living with SCI who were undergoing 

or had completed a 9-month program in the provincial VR center. Participants were 

identified from the VR register and recruited through the VR staff. Thematic analysis was 

conducted to elicit common perceptions on QOL, employment and social participation. 

To determine the predictors of RTW and trajectories of employment in individuals 

with SCI in the Netherlands, two analyses were conducted as  part of the larger cohort 

study “Restoration of Mobility in Spinal Cord Injury Rehabilitation”53 which followed 
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225 individuals with SCI from 8 rehabilitation centers in the Netherlands for 5 years. 

Participants were eligible to enter the study if they 1) had acute SCI with American Spinal 

Injury Association (ASIA) impairment scale of A to D, 2) were 18-65 years old, and 3) were 

wheelchair-dependent. Socio-demographic, personal and lesion characteristics were 

collected at the start of the study. At year 1, 2 and 5 of the study, follow-up was performed 

to evaluate whether participants had returned to work (defined as gainful employment 

for ≥1 hour/week). Using logistic regression analyses, the determinants of RTW at 5 

years after discharge from medical rehabilitation were determined.  Longitudinal latent 

class analyses were performed to describe the employment trajectories and associated 

factors over the course of 5 years. 

Lastly, a study involving 150 clients from 5 vocational rehabilitation centers in Switzerland 

and Germany was conducted to assess health-related quality of life (HRQOL) levels and 

determinants of HRQOL. HRQOL was measured by the SF-36 and compared with sex-

matched German population norms. Multiple regression analyses were conducted 

to identify whether VR-related variables (VR duration and type, sick leave duration) 

and depressive symptoms were associated with HRQOL dimensions independent of 

socio-demographics (age, sex, education) and clinical characteristics (type of disorders, 

number of comorbidities).

Outline of the Thesis

This thesis is divided into 3 parts as follows:

Part 1. An insight into the QOL and participation in individuals living with SCI in 

Indonesia

The first part of this thesis provides insight into the situations of individuals living 

with SCI in Indonesia. Chapter 2 presents findings from the qualitative study into the 

perception on meaning and components of QOL in individuals with SCI living in the rural 

area in Yogyakarta, Indonesia. In semi-structured interviews, individuals with SCI were 

asked about the meaning and aspects that are perceived important for QOL. Chapter 3 

explores the barriers and facilitators of employment and social participation perceived 

by individuals with SCI in the rural area in Yogyakarta, Indonesia. 
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Part 2. Return to work and trajectories of employment 5 years after discharge of 

individuals with SCI in The Netherlands

The second part describes the return to work and employment trajectories in Dutch 

individuals with SCI 5 years after discharge from acute rehabilitation. In Chapter 4, 

employment outcomes 5 years after discharge were assessed among those who worked 

before SCI. Predictors of employment were examined from a range of demographic, 

injury-related, work-related and psychosocial factors. Chapter 5 describes the 5-year 

trajectories of employment in individuals with SCI. Predictors of stable employment 

during the 5-year period were identified.  

Part 3. Quality of life and vocational rehabilitation

The third part of the thesis examines QOL of individuals in VR setting. Chapter 6 presents 

findings from the cross-sectional study aiming to assess QOL and its determinants 

in individuals with different disabilities who were undergoing VR in Switzerland and 

Germany.

Finally, Chapter 7 provides a reflection on the main findings of the thesis. Theoretical 

and methodological considerations are discussed. The implications for research, practice 

and policy as well as recommendations are presented. 
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