
ORIGINAL ARTICLE

Occurrence and predictors of employment after traumatic
spinal cord injury: the GISEM Study

M Franceschini1, MC Pagliacci2, T Russo3, G Felzani4, S Aito5 and C Marini3, on behalf of the Italian Group
for the Epidemiological Study of Spinal Cord Injuries6

Study design: Multicenter, prospective study.
Objectives: To assess the occurrence and predictors of return to work after traumatic spinal cord injury (SCI).
Setting: Italian rehabilitation centers.
Methods: We evaluated patients previously included in the Italian Group for the Epidemiological Study of Spinal Cord Injuries study.
A standardised telephone interview was used to collect data after a mean follow-up of 3.8 years. The main outcome measure was
employment at the end of follow-up.
Results: A total of 403 patients, 336 men and 67 women, with a mean age of 41.8±16.3 years, were included in the follow-up. In
all, 42.1% of patients were employed at the moment of the interview, though 62% reported a worsening in their employment level.
Predictors of employment were education (Po0.0001), bowel continence (P¼0.02), independence in mobility (P¼0.0004), ability to
drive (Po0.0001), participating in the community (P¼0.0001) and ability to live alone (Po0.0001) while age (Po0.0001), being
married (Po0.0001), tetraplegia (P¼0.03), occurrence of recent medical problems (P¼0.002), re-hospitalization (P¼0.02),
presence of architectonic barriers (P¼0.009) and having a public welfare subsidy (Po0.0001), predicted unemployment. On the
basis of multivariate analysis, younger age, education, absence of tetraplegia, ability to drive, ability to live alone, previous employment
were independent predictors of employment after SCI. Employment at follow-up was related to several indicators of quality of life.
Conclusion: Employment after SCI was rather frequent and was related to several patient characteristics and social factors. Specific
interventions on the patient and on the social environment may favor employment after SCI and improve quality of life.
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INTRODUCTION

Employment of disabled people is considered one of the best indica-
tors of full independence, social integration and quality of life.1–3 For
this reason rehabilitation teams consider return to work a primary
indicator of successful treatment.4

Spinal cord injuries (SCI) often causes serious disability in young
people with a severe impact on social activities and employment thus
producing relevant lifelong social and economic costs.5 Indeed sub-
jects with SCI are more likely than non disabled subjects to consider
employment as an hallmark of personal satisfaction and of social
achievement.4 However, apart from level of functioning, several factors
may influence tendency to return to work and their identification may
be particularly relevant to plan interventions that may increase the
likelihood of employment after SCI.1,6–10

Owing to physical limitations, patients with SCI are at risk of
developing a hypoactive lifestyle with negative effects on physical
fitness, social participation and quality of life, as well as on secondary
health problems.7 Therefore, employment after SCI may have a
relevant impact on perceived quality of life of such subjects.

The aim of this study was to assess occurrence and predictors of
employment among subjects with SCI and to evaluate its impact on
perceived quality of life.

PATIENTS AND METHODS
This multicenter, prospective study assessed long-term outcome of patients

previously included in the GISEM (Italian Group for the Epidemiological

Study of Spinal Cord Injuries) study.11 The study group included 24 SCI

centers, 17 Italian rehabilitation centers, and 7 Spinal units.

Eligibility criteria for inclusion in the GISEM II study required that SCI was

caused by a traumatic event, and patients were discharged between 1997 and

1999 from the Rehabilitation Center where they were admitted after SCI.11

As we were interested in any kind of employment after SCI, subjects were

included regardless of their employment status at the time of the injury or of

age at the time of study assessment. Written informed consent was obtained

from each participant, according to the European Community Good Clinical

Practice guidelines and local regulations.

Follow-up was planned after 4 years from inclusion, by means of a 24-items

standardised telephone questionnaire whose reliability had been validated on a

sample of SCI people.12 Items such as health status and management of clinical

conditions, emotional relationships, perceived quality of life, autonomy,

independence in mobility, employment, social integration were the items

investigated in the questionnaire. The information regarding employment

status included maintenance or loss of previous job, changes in job character-

istics (job type, timetable, salary and other variables) and start of work for the

first time. Every individual formally involved in any regular job, either self-

employed or employed in any public or private organization, and subjects

involved in any formal study course were considered as employed. Perceived
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quality of life was self-assessed on a numerical rating scale from 0 to 10 points.

The subjects were all personally interviewed.

The main outcome measure was status and level of employment at the end

of follow-up. Independent variables were demographic and clinical character-

istics recorded at admission to Hospital in the acute phase, as well as factors

related to autonomy, independence in mobility, ability to live alone, defined as

having been home alone for at least 3 days or thinking of being able to do so,

social integration and perceived quality of life at follow-up. A full list of

variables and definitions has been reported elsewhere.12

Statistical analysis
w2 test and analysis of variance were used to compare subjects with or without

employment, as appropriate. The association between employment at follow-

up and independent variables was evaluated at the univariate analysis by means

of odds ratios (OR) and 95% confidence intervals (CI) according to the

Mantel–Haenszel method. Logistic regression analysis was used to asses

independent predictors of employment at multivariate analysis.

RESULTS

Participants and follow-up
Out of 608 subjects included in the GISEM study between 1997 and
1999, 403 (72.2%) completed the interview (336 men and 67 women);
72 refused to participate, 36 had died and 97 were irretrievable. The
mean age of the included patients was 41.8±16.3 years. Baseline
characteristics at admission in Hospital in acute phase are reported in
Table 1. Most patients suffered from a severe spinal cord lesion (65%)
graded as ASIA scale level A (50.1%) or B (12.7%) and 36.8% had a
tetraplegia according to the ASIA International neurological standard.
The etiology of SCI in this traumatic population was represented in
great majority by road accidents (229, 56.9%), followed by accidental
falls (88, 21.9%), sport accidents (38, 9.4%), attempted suicide (11,
2.7%) and violence (6, 1.4%). In the remaining 31 cases (7.7%) the
SCI was due to a miscellaneous of causes or unknown.

The mean duration of follow-up was 3.8 years (range, 2.7–5.2).
Employment status at the end of follow-up and changes on employ-
ment characteristics are reported in Table 2. No relationship was
found between length of time from hospital discharge and employ-

ment status (P¼0.50). Almost half of the subjects (42.1%) were
employed as workers (34.7%), students (7.2%) or both (0.2%): 149
subjects (43.7%) had lost their previous employment, whereas 4
subjects (2.0%) had gained a position of employment for the first
time in their life. Furthermore, among employed subjects, many
workers had changed job type, job timetable or other job character-
istics, while few students reported changes in their study behavior
(Table 2). Considering the income, 250 (62.0%) subjects referred a
worsening in their employment position.

Among the subjects who were unemployed, the main causes were
difficulty to find a suitable job (31.9%), public welfare subsidy
(31.0%) and industrial accident insurance (34.1). The source of
economic livelihood was welfare subsidy in 61.3% of subjects and
salary in 34.7%, even though many subjects reported an underpaid job
(15.1%).

Predictors of post-injury employment
Subjects who were employed at follow-up were younger (33.8±11.5
years) than those who remained unemployed (47.6±16.8 years; OR
0.94; 95% CI 0.92–0.95), had an education of 8–13 years (76.5% vs
62.2%; OR 4.2; 95% CI 2.7–6.6) or 413 years (14.1% vs 3.4%; OR
8.6; 95% CI 3.7–20.5) and were less often married (21.8% vs 57.9%;
OR 0.2; 95% CI 0.1–0.3; Table 3).

Patients with a tetraplegia were more often unemployed than those
with lower spinal lesions (OR 0.6; 95% CI 0.4–0.9). Functional status
was relevant to employment because subjects with bowel continence
(OR 1.8; 95% CI 1.1–2.9), independence in mobility (OR 3.0; 95% CI
1.7–5.6), ability to drive (OR 4.9; 95% CI 2.9–8.3), participating in the
community (OR 2.5; 95% CI 1.5–4.0) and those able to live alone (OR
3.6; 95% CI 2.3–5.6) are more often employed. Occurrence of medical
problems (OR 0.5; 95% CI 0.4–0.8) and of re-hospitalization (OR 0.6;
95% CI 0.4–0.9) in the last 6 months predicted unemployment, as well
as house architectonic barriers (OR 0.5; 95% CI 0.3–0.8). Among
social factors, previous employment (OR 15.4; 95% CI 5.5–43.2) was
strongly related to employment while having a welfare subsidy (OR
0.1; 95% CI 0.05–0.2) was related to unemployment.

On the basis of multivariate analysis, education, ability to drive,
ability to live alone and previous employment were independent
predictors of employment at follow-up, while older age and tetraplegia
predicted unemployment (Table 4).

Table 1 Baseline characteristics of the study population

Absolute number %

No of patients 403 100

Sex

Males 336 83.4

Female 67 16.6

Age (mean±s.d.) 41.8±16.3

ASIA impairment scale

A 202 50.1

B 51 12.7

C 81 20.1

D 64 15.9

E 5 1.2

Lesion level

Tetraplegia 148 36.8

Paraplegia 255 63.2

Employment status at the time of SCI

Unemployed 67 16.6

Employed 336 83.4

Abbreviation: SCI, spinal cord injury.

Table 2 Employment status at the end of follow-up and changes on

employment characteristics

Absolute number %

Unemployed 233 57.9

Student 29 7.2

Worker 140 34.7

Worker student 1 0.2

Work changes

Job type 68 48.2

Job timetable 36 25.5

Other changes 3 2.1

Study changes

Attendance 3 10.0

Efficiency 3 10.0

Other changes 8 30.0
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Perceived quality of life
Patients who were employed had an overall better perceived quality of
life (mean numerical rating scale score of 6.9±2. 2 vs 5.3±2.8;
Po0.0001). They reported a more satisfying sex life (P¼0.02), were
more likely to leave home for leisureliness (Po0.0001), and practised
more hobbies (P¼0.002) and sports (Po0.0001), despite complaining
of fewer social contacts in leisure time (P¼0.007; Table 5).

DISCUSSION

In this follow-up study almost half of the subjects were employed after
4 years of follow-up, although 43.7% of the subjects reported loss of
previous job many workers had changed job characteristics, and 62%
reported a worsening of their previous income level as a consequence
of the trauma. Several factors related to demographic characteristics,
clinical status and social factors predicted employment, but only
younger age, education, absence of tetraplegia, ability to drive, ability
to live alone and previous employment were independent predictors
of employment at the multivariate analysis.

The importance of this study rely on the lack of data on employ-
ment after SCI in Italy where regulations and job availability are rather
different from other European countries. The study included a cohort
of subjects treated in specialised centers, most of which were Spinal
Units. Although we used phone interview for follow-up evaluation, all
subjects were contacted in person and reliability of outcome assess-
ment with the structured questionnaire was high, because an ad hoc
study reported a global agreement ranging between 79 and 100% for
most of the items.12

Our results match well with those of previous studies in which the
percentages of vocational reintegration after SCI varied from 25 to
65% of cases and increased with time from hospital discharge.1,4,10,13–15

Actually, the proportion of employment of our patients (42.1%) was
in the range of other studies, even though the mean age of our
population was rather high, the majority of patients had a cervical
lesion, and the duration of follow-up was of 4 years. In our opinion

Table 3 Predictors of post-injury employment: univariate analysis

Predictor
Unemployed Employed

OR 95% CI P

N (%) N (%)

Age (mean±s.d.) 47.6±16.8 33.8±11.5 0.94 0.92–0.95 o0.0001

Men 195 83.7 141 82.9 0.95 0 0.6–1.6 0.92

Education

o8 years 80 34.3 16 9.4 — —

8–13 years 145 62.2 130 76.5 4.2 2.7–6.6 o0.0001

413 years 8 3.4 24 14.1 8.6 3.7–20.5 o0.0001

Married 135 57.9 37 21.8 0.2 0.1–0.3 o0.0001

Tetraplegia 95 40.8 53 31.2 0.6 0.4–0.9 0.03

ASIA A+B 157 67.4 106 62.4 0.8 0.5–1.2 0.36

Bladder continence 151 64.8 129 75.9 1.2 0.8–1.8 0.48

Bowel continence 130 55.8 123 72.4 1.8 1.1–2.9 0.02

Independence in mobility 180 77.3 155 91.2 3.0 1.7–5.6 0.0004

Ability to drive 123 52.8 135 79.4 4.9 2.9–8.3 o0.0001

Participating in the community 150 64.4 139 81.8 2.5 1.5–4.0 0.0001

Ability to live alone 119 51.1 134 78.8 3.6 2.3–5.6 o0.0001

Medical problems in the last 6 months 140 60.1 76 44.7 0.5 0.4–0.8 0.002

Re-hospitalization 144 61.8 85 50.0 0.6 0.4–0.9 0.02

Frequency of follow-up visits 202 86.7 145 85.3 0.9 0.5–1.6 0.69

Architectonic barriers 46 19.7 17 10.0 0.5 0.3–0.8 0.009

Welfare subsidy 221 94.8 112 65.9 0.1 0.05–0.2 o0.0001

Previous employment 170 73.0 166 97.6 15.4 5.5–43.2 o0.0001

Abbreviations: CI, confidence interval; OR, odds ratio.

Table 4 Predictors of post-injury employment: multivariate analysis

Exp(B) LL UL P

Age 0.96 0.93 0.98 0.0004

Education 8–13 years 3.27 1.79 5.99 o0.0001

Education 413 years 13.26 4.01 43.86 o0.0001

Tetraplegia 0.10 0.04 0.25 o0.0001

Ability to live alone 2.89 1.38 6.05 0.0049

Ability to drive 2.59 1.19 5.63 0.016

Welfare subsidy 0.07 0.03 0.20 o0.0001

Previous employment 14.50 3.25 64.65 0.0005

Abbreviations: Exp(B), exponentiation of regression coefficient B, having the same meaning of
odds ratio; LL, lower limit of confidence interval; UL, upper limit.

Table 5 Correlation between employment status and perceived

quality of life or social activities

Unemployed Employed P

N % N %

QoL NRS (mean±s.d.) 5.3±2.8 6.9±2.2 o0.0001

Positive familial status changes 13 5.6 11 6.5 0.87

Social contacts in leisure time 87 37.3 41 24.1 0.007

Satisfying love life 77 33.4 45 26.9 0.14

Satisfying sex life 59 26.6 62 38.0 0.02

Leave home in leisureliness 87 37.3 123 72.4 o0.0001

Practising hobbies 102 43.8 102 60.0 0.002

Practising sports 43 18.5 77 45.3 o0.0001

Abbreviations: QoL, quality of life; NRS, numerical rating scale.
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this should be considered a good result, considering that at the time of
the study, in Italy was very difficult to find a job for people who had
lost an employment at advanced age, mostly when disabled.6 The lack
of correlation between length of time from hospital discharge and
employment status in our study probably indicates that follow-up was
long enough to allow employment of subjects capable of working or
studying and that the rate of employment was unlikely to increase
further. In a recent study, 50% of subjects who returned to work after
SCI had done so by 4 years and employment, mostly when due to
return to pre-injury employer, was associated with early return.

Age and cervical spinal cord lesions are among the most important
predictors of post-injury employment.6,13 Because they are un-mod-
ifiable factors in affected patients, and they are likely to produce high
economic and social costs, prevention programs should be implemen-
ted to prevent subjects from remaining severely dependent for many
years. Moreover, as the occurrence of medical problems, re-hospita-
lization and frequency of follow-up visits also predicted unemploy-
ment, probably as a consequence of frequent attendance of medical
services, dedicated medical routes should be adopted to reduce time
spent for medical assistance.16

In our study, education was a strong independent predictor of
employment after SCI, with a clear increasing trend, according to the
length of education period. The explanation for this impressive
association probably depends on the larger availability of job for
intellectual work and the lower impact of physical disabilities on
intellectual activities.4,6,15 Subjects with high educational level may
also have more autonomy, more motivation and more positive
personal expectations.17 On the other hand, the Italian welfare system,
although important for economic support of patients with SCI, is
mainly focused on compensation rather than on facilitating employ-
ment of subjects with disabilities.18 Therefore, welfare policies should
be amended and work preparation programs should be adopted in
order to favor employment of patients with SCI.18

Patients who were able to live alone were more likely to be
employed, as well as those unmarried suggesting that stimulating a
patient’s attitude toward self-sufficiency may favor employment.
However, architectonic barriers influencing the patient’s ability to
leave home alone, and ability to drive, helping to reach work place, are
also relevant for employment after SCI. Thus, building policies aimed
to reduce any kind of architectonic barriers may be of great relevance
for employment of disabled patients.19 Moreover, rehabilitation pro-
grams should also focus on abilities to drive, use of public transporta-
tions and of any device helpful to overcome any kind of barrier to
independence in mobility.

Quality of life after SCI has been addressed in a few studies showing
that it was independently associated with employment status in the
long-term period.7,20 Our study confirmed that employment after SCI
was strongly correlated with perceived quality of life, and social
activities such as practicing a sport or a hobby, leaving home in
leisure and more satisfying sex life, although social contacts in leisure
time were reduced by work activities. Of course, the main explanation
for these associations rely on the functional status of the patients,
which is very relevant to both ability to work and quality of social
contacts. However, some leisure and social activities, such as sport, can
also favor employment while the latter may in turn favor social
contacts, physical activities, hobbies and entertainment.20 Therefore,
we should consider that most of programs put into practice to
improve employment after SCI may also improve perceived quality
of life and thus should be strongly favored.

In conclusion, our study strongly support the view that several
interventions may favor employment after SCI. Rehabilitation pro-

grams should go beyond the approach focused on in-house activities
and bridge to occupational therapy and social reintegration. On the
other hand, although welfare subsidy is of great public relevance, social
policies should also focus on educational training and work prepara-
tion programs to favor employment and improve quality of life.
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APPENDIX

The GISEM group included the following investigators and centers:
Ceravolo MG, Clinica di Neuroriabilitazione, Ancona; Nardulli R,
Centro Medico Cassano Murge - IRCCS, Cassano Murge; Aito S,
Unità Spinale CTO, Firenze; Cellotto N, Centro Riabilitazione ‘Villa
Beretta’, Costamasnaga; Zucchi AG, Sezione Mielolesi, Magenta;
Manera C, Unità Spinale Unipolare Osp. Niguarda, Milano; Bava A,
Divisione Paraplegici CTO, Milano; Ghislandi I, SRRF Ospedale di
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Bergamo – Sez. Mozzo, Mozzo; Ortolani M, Servizio di Riabilitazione
Ortopedica, Padova; Taricco MA, Ospedale Casati, Passirana di Rho;
Pistarini C, Centro Medico Montescano, Pavia; Mosetti A, Ospedale
Villa Rosa - CRF, Pergine Valsugana; Pagliacci MC, Unità Spinale
Unipolare Osp. Silvestrini, Perugia; Gatta G, SRRF Ospedale S. M.
delle Croci, Ravenna; Scivoletto G, IRCCS Santa Lucia, Roma; Trigila
A, Unità Spinale Unipolare CTO, Roma; Occhi E, Unità Spinale,

Sondalo; Loria D, Unità Spinale, Torino; Zampolini M, U.O. di
Riabilitazione Intensiva Neuromotoria, Trevi; Di Benedetto P, Centro
di Riabilitazione, Trieste; Cordioli Z, Reparto di RRF Ospedale Sacro
Cuore - Don Calabria - Negrar, Verona; Leucci M, UORRF Unità
Spinale Osp. S. Bartolo, Vicenza; Lotta S, Centro di R.R.F., Villanova
d’Arda; Strazzabosco C, Istituto Riabilitazione Neuromotoria, Mezza-
selva di Roana.
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