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Employment trajectories after spinal cord 
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Abstract

Objective To identify different employment trajectories in individuals with spinal 

cord injury (SCI) after discharge from initial rehabilitation and to determine predictors 

of different trajectories from demographic, injury, functional and psychological 

characteristics. 

Design Prospective cohort study with baseline measurement at the start of active 

rehabilitation, a measurement at discharge and follow-up measurements at 1, 2 and 5 

years after discharge.

Setting Eight rehabilitation centres with SCI units in the Netherlands.

Participants A total of 176 people with acute SCI, aged between 18 and 60 years at 

baseline, who completed at least two follow-up measurements. 

Interventions Not applicable

Main outcome measure Employment was defined as having paid work for ≥12 hours/

week. 

Results Using latent class growth mixture modeling, three distinct employment 

trajectories were identified: 1) no employment group (22.2%), i.e., participants without 

employment pre-SCI and during 5-year follow-up; 2) low employment group (56.3%), 

i.e., participants with pre-SCI employment and a low, slightly increasing probability 

of employment during 5-year follow-up; and 3) steady employment group (21.6%), 

i.e., participants with continuous employment pre-SCI and within 5-year follow-up. 

Predictors of steady employment versus low employment were having secondary 

education (OR=4.32, 95% CI 1.69-11.02) and a higher Functional Independence Measure 

motor-score (OR=1.04, 95% CI 1.01-1.06) at discharge. 

Conclusion Distinct employment trajectories following SCI were identified. More than 

half of individuals with SCI had a low employment trajectory, and only one-fifth of 

individuals with SCI had a steady employment trajectory. Secondary education and 

higher functional independence level predicted steady employment.
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Introduction

Substantial information exists on level of employment and its determinants in people 

with spinal cord injury (SCI)1–3. Employment rates vary from 21-67%1, yet on average, 

35-40% of individuals with SCI have some kind of employment2,4. The average time to 

obtain the first post-injury job range from 3.8 to 4.9 years after SCI5–7, but this differs by 

several factors including educational level and pre-injury employment6. 

Even in the case of successful (re)integration into the labor market, stability of 

employment is by no means guaranteed. People with disability or chronic conditions 

often experience symptom recurrences, comorbidity and psychological disorders8,9, 

which can lead to multiple episodes of sickness absence and hospitalization9,10. Many 

individuals with SCI have to endure long term functional limitations and frequent 

secondary health conditions such as pressure sores, pain and bladder or bowel 

disorders11,12 and therefore job retention can be more challenging12.  Work can also 

be delayed for those being in education at the time of injury, or discontinued by re-

education or vocational rehabilitation (VR)6,13. Thus, it can be expected that people 

experience different employment trajectories until a more or less stable employment 

situation is achieved. 

Most knowledge on employment and return to work (RTW) in SCI originates from 

cross-sectional studies, which measured employment at a single time point and 

did not capture the overtime change in post-injury employment1–3,14. Earlier cohort 

studies followed individuals with SCI over a relatively short time15–17, during which 

the employment potential was not fully regained, or the course of employment was 

reported for the whole sample15,18,19, assuming that individuals with SCI would have a 

similar course of employment. 

To the best of our knowledge, there has been no study investigating distinct 

employment trajectories in SCI. For the planning of effective VR interventions, it is 

important to identify groups that show unfavorable trajectories, i.e. those with delayed 

entry to employment or unsustainable employment, and to determine factors associated 

with these trajectories. We also examined whether demographic, injury, functional and 

psychological characteristics predict employment trajectories after SCI. 
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Methods

Study design and participants
The study was conducted within the sampling frame of a prospective cohort study 

“Restoration of Mobility in the Rehabilitation of Persons with a Spinal Cord Injury”, with 

5-year follow-up after discharge from initial SCI rehabilitation20. Participants with the 

following criteria were recruited from 8 SCI rehabilitation centers in the Netherlands 

between August 2000 and July 2003: diagnosis of acute SCI, aged 18-65 years at the 

onset of injury, wheelchair-dependent and able to understand Dutch. For our study, 

we included only participants with age of onset between 18-60 years, because the 

retirement age in the Netherlands is 65 years old.

All eligible participants who were admitted into these 8 centers during the study 

recruitment period were asked to participate by their attending physician. Individuals 

with SCI due to a malignant tumor or progressive disease and psychiatric diseases 

were excluded from the study. The study protocol was approved by the medical ethics 

committee of the Stichting Revalidatie Limburg/Institute for Rehabilitation Research 

in Hoensbroek. All participants gave written informed consent after being informed 

about the study.

Procedure
Demographic information was collected at baseline (at the start of active inpatient 

rehabilitation i.e. when the patient was able to sit for 3-4 hours). Injury-related, 

functional and psychological measurements were performed at discharge from 

inpatient rehabilitation. Follow-up measurements were performed at 1, 2 and 5 years 

after discharge. Data were collected by medical examination, physical measurements, 

oral interview by a trained research assistants and a self-administered questionnaire.

Main outcome measures
Employment status was measured as part of the oral interview at baseline (for pre-injury 

work) and at 1, 2, and 5 years after discharge using a single item “How many hours per 

week do you spend working in a job for which you get paid?” from the Utrecht Activities 

List21. Participants of the current study were classified as employed if they had paid work 

for ≥12 hour per week, in line with the Dutch standard definition of employment22. 
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Variables
Demographic information included age, gender and secondary education. Neurological 

level and completeness of injury were measured according to the International 

Standards for Neurological Classification of Spinal Cord Injury at discharge23. A lesion 

below T1 was categorized as paraplegia and a lesion at T1 or above as tetraplegia. 

Completeness of injury was classified using the American Spinal Cord Injury (ASIA) 

classification and categorized into motor complete (ASIA grade A and B) and motor 

incomplete (ASIA grade C and D)23. Functional limitations were assessed at discharge 

using the motor-score of the Functional Independence Measure (FIM motor-score)24.

Self-efficacy was conceptualized as the belief in one’s ability to cope with a broad range 

of challenging tasks and assessed by the Sherer’s General Self-Efficacy Scale (GSES), 

which contains 16 items rated on a 5-point Likert scale25. Assessment of self-efficacy 

was performed at discharge.

Pre-injury work characteristics included occupational level, physical intensity of pre-

injury occupation and number of hours worked. Type of occupation was asked with an 

open question and categorized using the Dutch Standard Classification of Occupations26. 

Occupational level was classified into low, middle and high based on the most adequate 

educational/training qualification needed to perform the work tasks26. Physical intensity 

of pre-injury occupation was classified into low and moderate/high using adapted 

definitions from Tomassen et al27. Low physical intensity involved mainly sedentary work, 

carrying light weight and little movements. Moderate/high physical intensity involved 

moving, carrying weight/heavy objects and climbing stairs. Hours worked before injury 

were dichotomized into ≥35 hours/week and <35 hours/week, which is in line with the 

definition of full-time work in the Netherlands28.

Statistical analysis
Statistical analysis was conducted in three steps: 1) identifying latent trajectory groups, 

2) comparing different trajectory groups with respect to the baseline characteristics, 

and 3) predicting the membership of different trajectory groups using demographic, 

injury, functional and psychological characteristics.  

Four time points (baseline, 1-, 2- and 5-year follow-up) were included in the trajectory 

analysis. All participants who completed at least two follow-up measurements with 
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data on employment status were included in the trajectory analysis. Distinct trajectories 

were identified using latent class growth mixture modeling (LCGMM) with Mplus 7.1 

software29–32. LCGMM is based on structural equation modeling techniques and assumes 

that there are subgroups in the study sample that have unique growth parameters 

(intercept and slope). These parameters are unobserved, or latent, and the subgroups 

are referred to as distinct latent classes33,34. LCGMM aims to identify the number and 

characteristics of these classes. The best-fitting trajectory model, i.e. the model with the 

optimal number of classes, was determined using several considerations. First, model 

fit indices i.e. Bayesian Information Criterion (BIC) number and bootstrap likelihood 

ratio tests (BLRT)29,33,35 were examined. A difference in BIC value of at least 10 points 

between two models indicates that the model with lower BIC value has a better model 

fit36. A significant BLRT suggests that the model with k number of classes is significantly 

different from the previous model with k-1 number of classes33. Second, posterior 

probabilities measure how precise the subjects are classified into their most likely 

class. A high probability that approaches 1.0 suggests a good model fit34. Third, clinical 

interpretation and theoretical relevance were used to decide on the most optimal 

number of classes36. 

Significant differences in the characteristics between different trajectory groups were 

examined using ANOVA for continuous variables with Bonferroni tests for post-hoc 

comparisons and χ2 tests for categorical variables. 

Simple and multiple logistic regression analyses were used to predict the trajectory 

membership using the posterior class membership probabilities as outcome to account 

for possible bias in class membership uncertainty29. To predict the trajectory membership 

of employment, age, gender, secondary education, level and completeness of injury, 

FIM motor-score, and self-efficacy were included using simultaneous entry methods. 

Multiple imputations were used to replace the missing values. We generated 10 sets 

of imputed data. Missing values in variables FIM motor-score (4.8%) and self-efficacy 

(23.1%) were predicted by all other variables.
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Results

Participant characteristics
A total of 225 participants were initially enrolled at baseline. Follow-up data were 

available for 156 participants (68.7%) at 1-year, 99 (43.6%) at 2-year and 147 (64.7%) 

at 5-year follow-up. Fewer participants were assessed at 2-year follow-up because 2 

centers did not participate. 

The number of participants with employment data at 1-, 2- and 5-year follow-up was 

150, 94 and 146, respectively. A total of 176 participants with the mean (SD) age of 39.9 

(14.2) years at baseline had employment data on at least 2 follow-up measurements 

and were included in the current analyses. Mean (SD) duration of SCI at 5-year follow-up 

was 6.6 (0.8) years. Baseline characteristics of the participants are displayed in Table 1. 

Table 1 Baseline characteristics (n=176)
Variables Value

Age at onset, years, mean (SD) 39.7 (14.2)

Gender
Male
Female

128 (72.7)
48 (27.3)

Secondary educationa

No
Yes

79 (45.1)
96 (54.9)

Neurological level of SCI at discharge
Paraplegia
Tetraplegia

112 (63.6)
64 (36.4)

Completeness of SCI at discharge
Complete
Incomplete

82 (46.6)
94 (53.4)

FIM motor-score at discharge, mean (SD) (range 13-91)  66.4 (21.9)

Self-efficacy at discharge, mean (SD) (range 16-80) 55.1 (24.3)

Worked before SCI 140 (79.5)

Values are mean (SD) or n (%), unless stated otherwise
Abbreviations: FIM=Functional Independence Measure; SCI=spinal cord injury; SD=standard deviation
a Secondary education was classified as follows: 1) No: no education, primary school, lower and middle 
vocational school, 2) Yes: junior secondary school, senior secondary school, higher vocational school, 
university
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Trajectories of employment 
One, two and three-class models were inspected. The one-class model was inferior to 

the others based on BIC value. The two-class model consisted of a large low employment 

group (78.4%) and a smaller steady employment group (21.6%). The low employment 

group followed a steep downward slope of employment probability after the injury 

and a slowly-increasing probability onwards. The steady employment group showed a 

moderate decrease of employment probability at the first year, increasing to nearly the 

pre-injury level at 2 and 5 years after discharge (Figure 1). 

Figure 1 Two-class trajectory of employment in spinal cord injury

The three-class model revealed the same steady employment group (21.6%), but 

further identified both a no employment group (22.2%), i.e. those without employment 

throughout the study period and a low employment group (56.3%) which was composed 

of individuals with employment pre-SCI, without employment 1 year after discharge 

and a slight gradually increasing probability of employment over time (Figure 2).  
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Figure 2 Three-class trajectory of employment in spinal cord injury

Compared to the three-class solution, the two-class solution had slightly better fit 

statistics (Table 2). The difference in BIC was 10.77 points, indicating that there was no 

substantial improvement from the two-class model to the three-class model. The three-

class model sorted out the no employment and low employment groups, and thereby 

allowed for a more meaningful interpretation. Therefore, the three-class model was 

selected.

Table 2 Fit indices for one- to three-class trajectories of employment 
BIC BLRT Posterior 

probability
Number of participants in each 

trajectory class
1 2 3

1 class 648.994 NA 1 176

2 class 561.945 p<.001 .941 138 38

3 class 572.716 p<.001 .841 39 38 99

Abbreviations: BIC=Bayesian Information Criterion; BLRT= Bootstrap Likelihood Ratio Tests; NA=Not 
available

Comparison of baseline characteristics between different 
trajectory classes 
Table 3 shows that participants in the no employment group were significantly older 

at the SCI onset compared to those in the low and steady employment groups. Male 

gender was predominant in the low and steady employment groups compared to the no 

employment group. Significantly more participants in the steady employment group had 

secondary education compared to the no employment group and the low employment 
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group. The injury characteristics did not differ significantly between the three trajectory 

groups, but the steady employment group had the highest FIM-motor scores. 

Table 3 Comparison of baseline characteristics between different trajectory classes 
No employment

(n=39)
Low employment

(n=99)
Steady employment

(n=38)
p-value

Age at onset, years, mean 
(SD) 48.4 (14.8) 37.7 (13.7) 36.1 (13.7) <.0001
Gender

Female 
Male

20 (51.3)
19 (48.7)

23 (23.2)
76 (76.8)

5 (13.2)
33 (86.8)

<.0001

Secondary education
No 
Yes

24 (61.5)
15 (38.5)

47 (48.0)
51 (52.0)

8 (21.1)
30 (78.9)

.001

Neurological level of SCI 
at discharge

Tetraplegia
Paraplegia

12 (30.8)
27 (69.2)

41 (41.4)
58 (58.6)

11 (28.9)
27 (71.1)

.283

Completeness of SCI at 
discharge

Incomplete
Complete

22 (56.4)
17 (43.6)

19 (50.0)
19 (50.0)

53 (53.5)
46 (46.5)

.852

FIM motor-score at 
discharge, mean (SD) 
(range 13-91)  63.8 (24.4) 64.4 (22.9) 75.8 (14.5)

.016

Self-efficacy at discharge, 
mean (SD) (range 16-80) 57.0 (25.7) 53.5 (21.7) 57.2 (29.1) .628
Worked before SCI

Yes
No

0 (0)
39 (100)

95 (96)
4 (4.0)

38 (100)
0 (0)

NA

Values are n (%) unless stated otherwise
Abbreviation: FIM=Functional Independence Measure; NA=Not Available; SCI=spinal cord injury

No participants in the no employment group worked before the injury (Table 3). Thus, 

pre-injury work characteristics were compared between the participants in the low and 

steady employment groups who worked before the injury. Participants in the steady 

employment group had more often middle/high occupational levels, work for ≥35 

hours/week and low physical intensity of pre-injury work than participants in the low 

employment group (Table 4). 
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Table 4 Comparison of pre-injury employment characteristics between low and steady 
employment trajectory 

Low employment
(n=97)

Steady employment
(n=38)

p-value

Occupational level
Basic/low
Middle/high

38 (41.8)
53 (58.2)

7 (18.4)
31 (81.6)

.011

Type of employment
<35 hours/week
≥35 hours/week

28 (28.9)
69 (71.1)

2 (7.9)
35 (92.1)

.006

Physical intensity
Low
Moderate/high

20 (21.7)
72 (78.3)

23 (60.5)
15 (39.5)

<.0001

Values are n (%)

Predictors of employment trajectory membership
Logistic regression analyses were conducted to determine the predictors of steady 

employment versus low employment trajectory membership. Simple logistic regression 

analyses showed that having secondary education significantly predicted steady 

employment trajectory membership. Higher FIM motor-score at discharge was also 

significantly associated with steady employment trajectory membership. Multiple 

regression analyses found that independent of other factors, having secondary 

education as well as a higher FIM motor-score remained significant predictors of the 

steady employment trajectory (Table 5). 

Table 5 Predictors of steady versus low employment trajectory 

Variables Unadjusted OR (95% CI) Adjusted OR (95% CI)a

Age at onset .98 (.95 – 1.00) .98 (.95 - 1.01)
Gender

==Female 
Male

1
2.76 (.97 – 7.84)

1
2.53 (.71 – 7.06)

Secondary education
No
Yes

1
3.73 (1.55 - 9.74)

1
4.32 (1.69 – 11.02)

Neurological level of injury
Tetraplegic
Paraplegic 

1
1.50 (.66 – 3.4)

1
.63 (.21 – 1.90)

Completeness of injury
Incomplete
Complete

1
.78 (0.37 – 1.64)

1
.65 (.26 – 1.62)

FIM motor-score (higher)  1.03 (1.01 – 1.05) 1.04 (1.01 – 1.06)
Self-efficacy (higher) 1.00 (0.99 – 1.02) 1.00 (0.99 – 1.02)

Abbreviation: CI=confidence interval; OR=Odds Ratio
a Adjusted for all predictors in the table
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Discussion

This is the first study to investigate employment trajectories in individuals with SCI 

during the follow-up period of 5 years after discharge or about 6.6 years post-SCI. 

To study employment in individuals with SCI and other major trauma, a follow-up 

of a minimum of 5 years is advisable37 because they need more time to undergo 

rehabilitation processes, to adjust to their new circumstances and to realize their 

vocational potential than people with minor trauma.

Three distinct employment trajectories after SCI were identified: steady employment, low 

employment and no employment. Almost 60% participants showed a low employment 

trajectory and only about 20% had a steady employment trajectory.  We found that 

secondary education and functional level independently discriminated between steady 

employment and low employment trajectory.

Only a few studies attempted to identify different courses of employment in SCI. Krause2 

identified four subgroups of employment status based on the employment transition 

between two time-points with an interval of 11 years: stable employment, positive or 

negative employment transition and no employment. Despite its longitudinal nature, 

the study did not describe the courses of employment over time. Among those who 

worked before the injury, Krause et al6 identified two general tracks of return to work 

i.e. a slow and a fast track, yet their analysis only estimated the time interval between 

injury onset and first post-injury employment6. A few studies found that employment 

rates at the time of the study were often much lower than those at any time after the 

injury, indicating that individuals with SCI had difficulties to retain their jobs38–40. It was 

found that job retention was more likely in individuals with male gender, Caucasian 

race, being ambulatory, higher post-injury education, and having managerial or sales/

office type of employment after the injury40. Meade et al12 found that hospitalization 

and secondary health condition were negatively associated with retaining jobs at 

two consecutive measurements. However, the study did not report the proportion of 

participants who successfully retained their job. 

Steady employment in our study was lower than in people with other disorders. For 

example, almost 70% of workers with traumatic limb injury who returned to work 

achieved stable RTW13. Kreutzer et al41 reported that 34% of people with traumatic brain 

injury were steadily employed over a three-year period. Among the general population, 
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about 70% of people aged 30-42 years were continuously employed during a 12-year 

observation period42. Having an SCI probably presents more challenges to adjust and 

to perform continuously in the workplace once an employment has been secured.  

However, the definition of job retention greatly varied among studies, which makes an 

unbiased comparison difficult. 

In addition, studies of employment trajectories in other conditions showed more 

dynamics. In workers with traumatic limb injuries, workers with fast, average, and slow-

unsustainable RTW trajectories were identified during a 2-year follow-up13. This might 

be attributable to the more frequent follow-up measurements, or to the less severe 

condition that might contribute to the dynamicity in the employment course. 

We found that secondary education predicted steady employment, which support earlier 

findings1,3,4,14. People with higher education have more employment options and are less 

limited by physical impairment in performing the job3,15. After an SCI, people are more 

likely to be employed in occupations with less physical demands such as administrative 

or managerial occupations which usually require higher education3,15. People with a 

higher educational level are also more autonomous and motivated to obtain gainful 

employment3. 

The importance of functional independence in securing employment in individuals 

with SCI has been established in previous studies1,2,15, but the present study was the first 

to show that functional independence at discharge determines employment stability 

during a 5-year period after the injury. This emphasizes the role of rehabilitation to 

maximize functional independence.

Our results indicated that participants who had work prior to the injury were more likely 

to achieve a favorable employment trajectory, which is in line with previous finding43. 

We did not identify participants with a positive transition, e.g. those who did not work 

before SCI and obtained work after SCI. We found that participants in the no employment 

trajectory group were more likely to be female and older at SCI onset compared to the 

other two groups. Previous studies showed that female gender is often associated with 

unpaid productive activities (i.e. homemakers or volunteers)14, while older age at onset 

is associated with lower likelihood of post-injury employment3. 
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Our study addressed crucial shortcomings of previous studies by employing the trajectory 

analysis using the LCGMM, which captures the unobserved (latent) heterogeneity in the 

population by identifying distinct classes with similar employment characteristics33. In 

the field of occupational rehabilitation, trajectory analysis is extremely useful especially 

to identify groups with unfavorable employment trajectories or RTW. 

Study limitations
Our study emphasized that assessing employment status at only one time-point is 

insufficient to capture the variability in employment status over time. However, although 

the length of follow-up enabled us to better capture the employment outcomes, the 

low employment group may experience further increase in employment probability 

beyond the follow-up period. Some participants may need much longer time to enter 

the workforce because of the need of education5,6 or lengthy VR. With longer follow-

up periods, we might see respondents move from the low employment trajectory 

into the steady employment trajectory, and/or a growing proportion of persons with 

employment in the low employment group, so that this trajectory eventually might 

better be called late return to employment. 

In addition, we did not have information on employment status between the follow-

up measurements, during which participants might experience multiple entries to 

and exits from employment. However, Pflaum et al19 suggested that the probability 

of an individual working in a subsequent year is highly correlated with the current 

employment status. Therefore, it is likely that participants who reported working at 

2-year post-discharge for example, would also be working in the subsequent years. 

These limitations should be addressed by future studies involving a larger sample 

size, with longer follow-up measurements, conducted at shorter intervals, and also 

taking into account the frequency and length of sickness absence during the periods 

of employment. 

Our results may only be generalized to individuals with SCI who are wheelchair 

dependent. In addition, in the context of Dutch setting, RTW among injured workers 

is strongly encouraged by the government and employers, which might positively 

contribute to RTW motivation and employment rate among individuals with SCI21. 

The employment definition of 12-hour of paid work per week is specific for the Dutch 

setting. Elsewhere, we reported the employment rate in our study population to 

be 50.9% and 42.6% using the ≥1 hour/week and 12 hours/week criteria at 5-year 
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follow-up, respectively44. The 1 hour/week criterion was selected in this previous 

study because many people with SCI often work in small employment. This criterion is 

also in line with the definition of employment by International Labour Organization45 

and has been used in several papers on SCI and employment2.

Despite our efforts to include major predictors of employment, a substantial proportion 

of the variance in the regression model was not explained. A larger study including 

factors derived from the International Classification of Functioning, Disability and Health 

(ICF) framework46, in particular environmental factors47, is desired. 

Lastly, the LCGMM is a developing statistical technique. Improvement of the technique 

is constantly done especially to determine the optimal number of latent classes34. 

Often, the optimal number of classes is not reflected by better statistical model fit. In 

this study, we chose the optimal model based on clinical interpretation and translation 

into intervention, as advised by the literature36. 

Conclusion 

Individuals with SCI showed three distinct trajectories of employment after discharge 

from rehabilitation. Only a small group of these individuals was steadily employed, while 

the majority experienced a low employment.  Supplementary vocational rehabilitation 

interventions should be provided to the low employment group, especially to improve 

their qualification for the available jobs by education and retraining. 

Quality of life, work, and social participation among individuals with spinal cord injury - Astri Ferdiana - Layout.indd   115 16/12/2020   19:39:31



Chapter 5

116

References
1.  Lidal I, Huynh T, Biering-Sørensen F. Return to work following spinal cord injury: a review. Disabil Rehabil. 

2007 Sep 15;29(17):1341–75. 

2.  Ottomanelli L, Lind L. Review of critical factors related to employment after spinal cord injury: implications 

for research and vocational services. J Spinal Cord Med. 2009 Jan;32(5):503–31. 

3.  Anderson D, Dumont S, Azzaria L, Le Bourdais M, Noreau L. Determinants of return to work among spinal 

cord injury patients : A literature review. J Vocat Rehabil. 2007;27:57–68. 

4.  Young A, Murphy G. Employment status after spinal cord injury (1992-2005): a review with implications 

for interpretation, evaluation, further research, and clinical practice. Int J Rehabil Res. 2009 Mar;32(1):1–11. 

5.  Krause JS, Terza J V, Saunders LL, Dismuke CE. Delayed entry into employment after spinal cord injury: 

factors related to time to first job. Spinal Cord. 2010 Jun;48(6):487–91. 

6.  Krause JS. Years to employment after spinal cord injury. Arch Phys Med Rehabil. 2003 Sep;84(9):1282–9. 

7.  Ramakrishnan K, Mazlan M, Julia PE, Abdul Latif L. Return to work after spinal cord injury: Factors related 

to time to first job. Spinal Cord. 2011 Aug;49(8):924–7. 

8.  Kinne S, Patrick DL, Doyle DL. Prevalence of secondary conditions among people with disabilities. Am J 

Public Health. 2004 Mar;94(3):443–5. 

9.  Bültmann U, Franche R-L, Hogg-Johnson S, Côté P, Lee H, Severin C, et al. Health status, work limitations, 

and return-to-work trajectories in injured workers with musculoskeletal disorders. Qual Life Res. 2007 

Sep;16(7):1167–78. 

10.  García-Gómez P, Jones AM, Rice N. Health effects on labour market exits and entries. Labour Econ. 2010 

Jan;17(1):62–76. 

11.  Jensen MP, Truitt AR, Schomer KG, Yorkston KM, Baylor C, Molton IR. Frequency and age effects of 

secondary health conditions in individuals with spinal cord injury: a scoping review. Spinal Cord. 2013 

Dec;51(12):882–92. 

12.  Meade M, Forchheimer M, Krause J, Charlifue S. The influence of secondary conditions on job acquisition 

and retention in adults with spinal cord injury. Arch Phys Med Rehabil. 2011 Mar;92(3):425–32. 

13.  Hou W, Sheu C, Liang H, Hsieh C, Lee Y, Chuang H, et al. Trajectories and predictors of return to work after 

traumatic limb injury--a 2-year follow-up study. Scand J Work Environ Health. 2012 Sep;38(5):456–66. 

14.  Yasuda S, Wehman P, Targett P, Cifu DX, West M. Return to work after spinal cord injury: a review of recent 

research. NeuroRehabilitation. 2002 Jan;17(3):177–86. 

15.  Hess D, Ripley D, McKinley W, Tewksbury M. Predictors for return to work after spinal cord injury: a 3-year 

multicenter analysis. Arch Phys Med Rehabil. 2000 Mar;81(3):359–63. 

16.  Murphy G, Middleton J, Quirk R, De Wolf A, Cameron I. Prediction of employment status one year 

post-discharge from rehabilitation following traumatic spinal cord injury: an exploratory analysis of 

participation and environmental variables. J Rehabil Med. 2009 Nov;41(13):1074–9. 

17.  Murphy GC, Middleton J, Quirk R, De Wolf A, Cameron ID. Predicting employment status at 2 years’ 

postdischarge from spinal cord injury rehabilitation. Rehabil Psychol. 2011 Aug;56(3):251–6. 

Quality of life, work, and social participation among individuals with spinal cord injury - Astri Ferdiana - Layout.indd   116 16/12/2020   19:39:31



Employment trajectories after spinal cord injury

Ch
ap

te
r 

5

117

18.  Arango-Lasprilla JC, Ketchum JM, Francis K, Lewis A, Premuda P, Wehman P, et al. Race, ethnicity, and 

employment outcomes 1, 5, and 10 years after spinal cord injury: a longitudinal analysis. PM R. 2010 

Oct;2(10):901–10. 

19.  Pflaum C, McCollister G, Strauss DJ, Shavelle RM, DeVivo MJ. Worklife after traumatic spinal cord injury. 

J Spinal Cord Med. 2006 Jan;29(4):377–86. 

20.  de Groot S, Dallmeijer A, Post MWM, van Asbeck FWA, Nene A, Angenot ELD, et al. Demographics of the 

Dutch multicenter prospective cohort study “Restoration of mobility in spinal cord injury rehabilitation”. 

Spinal Cord. 2006 Nov;44(11):668–75. 

21.  van Velzen JM, van Leeuwen CMC, de Groot S, van der Woude LH V, Faber WXM, Post MW. Return to work 

five years after spinal cord injury inpatient rehabilitation: is it related to wheelchair capacity at discharge? 

J Rehabil Med. 2012 Jan;44(1):73–9. 

22.  Centraal Bureau voor de Statistiek. International definition of unemployment [Internet]. [cited 

2019 Aug 25]. Available from: http://www.cbs.nl/en-GB/menu/methoden/toelichtingen/alfabet/i/

international+definition+of+unemployment.htm

23.  American Spinal Injury Association. International Standards for Neurological and Functional Classification 

of Spinal Cord Injury Patients. Chicago, Illinois: ASIA; 2000. 

24.  Hall KM, Cohen M, Wright J, Call M, Werner P. Characteristics of the Functional Independence Measure 

in traumatic spinal cord injury. Arch Phys Med Rehabil. 1999 Nov;80(11):1471–6. 

25.  Bosscher RJ, Smit JH. Confirmatory factor analysis of the General Self-Efficacy Scale. Behav Res Ther. 1998 

Mar;36(3):339–43. 

26.  Centraal Bureau voor de Statistiek. Standaard Beroepenclassificatie (SBC 2010) [Internet]. Vol. I. Available 

from: http://www.cbs.nl/nl-NL/menu/methoden/classificaties/overzicht/sbc/2010/default.htm

27.  Tomassen P, Post M, van Asbeck F. Return to work after spinal cord injury. Spinal Cord. 2000 Jan;38(1):51–5. 

28.  Bastelaer A Van, Lemaître G. The Definition of Part-Time Work for the Purpose of International 

Comparisons. OECD. 1997. (OECD Labour Market and Social Policy Occasional Papers). Report No.: 22. 

29.  Asparouhov T, Muth B. Auxiliary variables in mixture modeling : 3-step approaches using Mplus. Struct 

Equ Model. 2013;(15):1–48. 

30.  Muthén B, Muthén L. Integrating person-centered and variable centered analyses: Growth Mixture 

Modeling with latent trajectory classes. Alcohol Clin Exp Res. 2000;24:882–91. 

31.  Muthén B, Muthén L. Mplus 7.0 (Computer program). 2012. 

32.  Muthén B. The potential of growth mixture modelling. Infant Child Dev. 2006;15:623–5. 

33.  Nylund K, Asparouhov T, Muthén B. Deciding on the number of classes in Latent Class Analysis and 

Growth Mixture Modelling: A Monte Carlo Simulation Study. Struct Equ Model. 2007;14:535–69. 

34.  Jung T, Wickrama KAS. An introduction to Latent Class Growth Analysis and Growth Mixture Modeling. 

Soc Personal Psychol Compass. 2008 Jan;2(1):302–17. 

35.  Vermunt JK. Latent class modeling with covariates: Two improved three-step approaches. Polit Anal. 

2010;18:450–69. 

Quality of life, work, and social participation among individuals with spinal cord injury - Astri Ferdiana - Layout.indd   117 16/12/2020   19:39:32



Chapter 5

118

36.  Hoekstra T, Barbosa-Leiker C, Koppes LLJ, Twisk JWR. Developmental trajectories of body mass index 

throughout the life course: an application of Latent Class Growth (Mixture) Modelling. Longit Life Course 

Stud. 2011;2(3):319–30. 

37.  Soberg H, Roise O, Bautz-Holter E, Finset A. Returning to work after severe multiple injuries: 

multidimensional functioning and the trajectory from injury to work at 5 years. J Trauma. 2011 

Aug;71(2):425–34. 

38.  Krause JS, Anson C. Employment after spinal cord injury: relation to participant characteristics. Arch Phys 

Med Rehabil. 1996;77:737–43. 

39.  Krause JS, Sternberg M, Maides J, Lottes S. Employment after spinal cord injury: differences related to 

geographic region, gender, and race. Arch Phys Med Rehabil. 1998 Jun;79(6):615–24. 

40.  Krause JS, Terza J V, Dismuke CE, Veteran HJ. Factors associated with labor force participation after spinal 

cord injury. J Vocat Rehabil. 2010;33:89–99. 

41.  Kreutzer JS, Marwitz JH, Walker W, Sander A, Sherer M, Bogner J, et al. Moderating factors in return to 

work and job stability after traumatic brain injury. J Head Trauma Rehabil. 2003;18(2):128–38. 

42.  Virtanen P, Lipiäinen L, Hammarström A, Janlert U, Saloniemi A, Nummi T. Tracks of labour market 

attachment in early middle age: A trajectory analysis over 12 years. Adv Life Course Res. 2011 Jun;16(2):55–

64. 

43.  Krause JS, Kewman D, DeVivo MJ, Maynard F, Coker J, Roach MJ, et al. Employment after spinal cord 

injury: an analysis of cases from the Model Spinal Cord Injury Systems. Arch Phys Med Rehabil. 1999 

Nov;80(11):1492–500. 

44.  Ferdiana A, Post MWM, de Groot S, Bültmann U, van der Klink JJL. Predictors of return to work 5 years 

after discharge for wheelchair-dependent individuals with spinal cord injury. J Rehabil Med. 2014;46(10). 

45.  International Labour Organization. ILO-Comparable annual employment and unemployment estimates. 

2004. 

46.  Finger ME, Escorpizo R, Glässel A, Gmünder HP, Lückenkemper M, Chan C, et al. ICF Core Set for vocational 

rehabilitation: results of an international consensus conference. Disabil Rehabil. 2012 Jan;34(5):429–38. 

47.  Reinhardt JD, Post MWM. Measurement and evidence of environmental determinants of participation in 

spinal cord injury: a systematic review of the literature. Top Spinal Cord Inj Rehabil. 2010 Mar;15(4):26–48. 

Quality of life, work, and social participation among individuals with spinal cord injury - Astri Ferdiana - Layout.indd   118 16/12/2020   19:39:32



Ch
ap

te
r 

5

119

Quality of life, work, and social participation among individuals with spinal cord injury - Astri Ferdiana - Layout.indd   119 16/12/2020   19:39:32



Quality of life, work, and social participation among individuals with spinal cord injury - Astri Ferdiana - Layout.indd   120 16/12/2020   19:39:32


	Chapter 5



