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Abstract

Background and purpose: The incidence of traumatic spinal fractures without spinal cord injury (SCI) is rising, leading to considerable socioeconomic and

medical burdens. The long-term impact on patients’ health and functioning, however, remains unclear. This study assesses health-related quality of life (HRQolL)

and return to work (RtW) in the first year post-injury.

Methods: A prospective, longitudinal cohort study was conducted between 2015 and 201 6. Patients aged =18 years with traumatic spinal fractures (type

A or B) of the cervical, thoracic, or lumbar spine without SCI were included. Diagnoses were confirmed via imaging and neurological assessment. HRQol was

measured using the EuroQol-5D-3L, and RtW (1 = yes,

= no) was defined as the first return to employment post-hospitalization. Data were self-reported

pre-injury and during 12 months of follow-up. Statistical differences in HRQolL were analyzed using X2 tests (p < 0.05).

Results: A total of 138 patients were included: 56 with cervical, 43 thoracic, and 39 lumbar fractures; 79 had type A and 29 type B fractures. Significant
declines in mobility, self-care, daily activities, and pain were observed in the first week and persisted over the year. Anxiety was highest shortly after injury
but decreased over time. Of the 69 patients employed before injury, only 35 (51%) returned to work within 12 months.

Conclusion: Traumatic spinal fractures without SCI result in lasting impairments in HRQoL and low return-to-work rates. These findings underscore the need

for early rehabilitation and supportive measures to improve recovery and reduce long-term burden.

INTRODUCTION

Trauma, defined as physical injury from an accident,
is the leading cause of death worldwide under the age of
45 [1]. However, most people survive with temporary or
permanent morbidity, negatively impacting their quality
of life (QoL) [2,3], and return to work (RtW) rates [4].
The incidence of spinal fractures is rising, estimated at
24 per 100,000 inhabitants and 10% of all patients at the
Emergency Department are admitted due to such injuries

[5]- In young individuals, spinal fractures are often due to
high-energy mechanisms, like motor-vehicle accidents,
leading to severe disability. Conversely, in older patients,
spinal fractures typically result from low-energy incidents,
causing prolonged hospital stays and lengthy rehabilitation
processes. Consequently, traumatic spinal fractures are
associated with high medical and socio-economic costs [6].

Return to work (RtW) is an important outcome for
functional recovery after trauma. Besides individual
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suffering, the inability to RtW has large societal impact due
to productivity losses, associated costs and social benefits
expenses [7]. Yet, 40% of patients following major trauma
is unable to return to work [8]. Pain, restricted activity and
anxiety further impact long-term QoL [9]. However, RtW
and QoL following spinal fractures without spinal cord
injuries remain unknown.

Understanding these outcomes could identify at-risk
patients, guide follow-up care, and reduce the socio-
economic burden. This study aims to explore QoL and RtW
in the first year after spinal fractures without neurological
deficits. In addition, it aims to describe how the QoL in
patients with spinal fractures compares to that of other
trauma patients.

METHODS
Study population

Between September 1%, 2015 and September 30, 2016
patients were included in the Brabant Injury Outcome
Surveillance (BIOS) study. This study is a prospective,
longitudinal follow-up study of admitted adult trauma
patients (age = 18 years old) in the Noord-Brabant region
(Netherlands) aimed at assessing the non-fatal burden
of injury from the patient and societal perspectives.
Previously, a detailed description and protocol of the BIOS
study has been published [10]. For the current study,
traumatic spinal fracture patients from the Elisabeth-
TweeSteden Hospital, a level 1 traumacenter, were
identified. Participants without neurological deficits, who
completed questionnaires on pre-injury functioning, as well
asat1week, 1,3, 6,or 12 months post-injury, were included
in the study. Patients with pathological or osteoporotic
fractures, or nonDutch speakers were excluded. If patients
were unable to complete questionnaires due to cognitive
impairments or other neurological conditions, proxy
informants were requested for assistance.

Written informed consent was obtained from all
included patients and the study was approved by the
Medical Ethics Committee of Brabant (project number
NL50258.028.14, 23th of October, 2014). This study was
conducted in line with the STROBE guidelines.

Data collection

Patient characteristics, such as age and gender,
were collected, along with the mechanism of injury and
any additional injuries. These were extracted from the
Brabant Trauma Register, Dutch Medical Registration and
Electronic records. The Injury Severity Score (ISS) was
calculated to assess the overall injury severity. Patients
suspected of having a traumatic spinal fracture underwent

conventional X-ray and/or computed tomography (CT)
scan of the affected spinal region. Two investigators (MS,
RG) independently classified the spinal fracture according
to the AOSpine Trauma Classification System [11-13]. In
cases of multiple traumatic spinal fractures, patients were
categorized by the most severe fracture location (cervical,
thoracic or lumbar) Disagreements were resolved by
consensus.

Outcome measures

Health-related Quality of Life (HRQoL): The EuroQol-
5D-3L (EQ-5D-3L) questionnaire is a standardized tool for
assessing health-related quality of life (HRQoL), consisting
of two components: a descriptive section and a visual
analogue scale (VAS). The descriptive component covers
five domains: mobility, self-care, usual activities, pain/
discomfort and anxiety/ depression. Each domain is rated
on a three-level scale: no, moderate or severe problems.
The VAS records the patient’s self-rated HRQoL on a scale
from 0 (best imaginable health) to 100 (worst imaginable
health).

EQ-5D-3L scores from spinal fracture patients were
compared to other trauma patients with fractures included
in the BIOS study. Additionally, scores from spinal fracture
patients were compared to those of the general Dutch
population, using data from the Longitudinal Internet
Studies for the Social Sciences (LISS) panel that was
administered by CentERdata, which includes 1,839
healthy Dutch individuals who completed the EQ-5D-3L
questionnaire [14].

Return to work: The return to work (RtW)
questionnaire gathered information on participants’
employment status, specifically whether they had a paid
job and the timing of their RtW after the accident. RtW was
determined from patient-reported questionnaires (1=yes,
0=no) and defined as the first time a patient resumed work
after hospital admission. The time until RtW was calculated
in months, and patients were categorized into five groups:
RtW < 1 month, between 1-3 months, between 3-6 months,
between 6-12 months, or no RtW.

Statistical analysis

All statistical analyses were performed using
SPSS Statistics for Windows (version 21.0; Statistical
Package for Social Sciences, Chicago, Illinois, USA).
Descriptive statistics were used to describe baseline
characteristics of the study population. For normally
distributed data, the mean and standard deviation
were calculated; for non-normally distributed data,
the median and interquartile range were calculated.
To compare patients with traumatic spinal fractures
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with the general Dutch population and patients no spinal
fractures relative risks (RR) were calculated. Cumulative
incidences on RtW were calculated at 1, 3, 6 and 12 months
post-injury.

A x? test was conducted to assess statistical differences
in EQ-5D-3L scores between pre-injury and 1 week post-
injury, as well as between 1 week post-injury and 12
months post-injury with significance set at p < 0.05.

RESULTS
Study population

A total of 145 individuals with fractures of the cervical,
thoracic or lumbar spine were recruited for the current
study. The mean age ranged from 51,3 to 57,6 years,
and were predominantly male. The fractures included
cervical (n= 63), thoracic (n= 43) and lumbar fractures
(n= 39), including 23 occipitocervical fractures, 79 type
A fractures, 29 type B fractures, 7 type C fractures and 7
(unilateral) facet fractures. Patients with the most severe
fracture classified in the cervical or thoracic segment
most frequently had an associated thoracic spinal injury.
Conversely, patients with the most severe classified
fracture in the lumbar segment most frequently presented
with an additional fracture of the lumbar spine (Table 1).

Of the 145 patients included, 80 (55%) sustained their
spinal fracture from a fall, with 66% of these falls occuring
from a height greater than 3.0 meters. Additionally, 38% of
the patients sustained their fractures in a traffic accident
(Table 2).

Table 1: Patient characteristics

In addition to the reported spinal fractures, 105 patients
(72%) also had associated injuries in other areas. The
frequency of these associated injuries varied according to
spinal segment. Traumatic brain injury was most common
among patients with cervical or thoracic spinal fractures,
whereas thoracic injuries were most frequently reported
in patients with fractures of the thoracic and lumbar
vertebrae (Appendix 1).

Health-related quality of life following spinal fracture

All enrolled patients completed the EuroQoL-5D-3L
questionnaires at multiple time points during the first
year after trauma to assess health-related quality of life
(HRQoL) across various domains, including mobility, self-
care, usual activities, pain, and anxiety (Figure 1). The
percentage of patients reporting problems with mobility,
self-care, usual activities, and pain increased significantly
in the first week after injury and remained elevated even
one year later compared to pre-injury scores. Specifically,
one year post-injury, 44.5% of patients reported mobility

W Lower extremity injury
DUpper extremity injury
B Traumatic brain injury
W Thoracic injury

| Abdominal injury

Percentage of injuries

Cervical Thoracic Lumbar

The green surface represents patients who successfully returned to work, while the
red area represents those who did not.

Cervical fracture | Thoracic fracture | Lumbar fracture Spinal segment
(n= 66) (n=40) (n=39) . L .
Age (mean (SD)) 57,3 (18,4) 513 (17,4) 545 (18,9) Appendix 1 Concomitant injury per spinal segment
Sex, male (%) 40 (61) 31(78) 21 (54)
Admission days 13,3 (16,0) 14,2 (11,3) 12,0 (14,2) mobility salf cars usual actiities pain anisty
(mean (SD)) .
[ —
ISS (median (IQR))  12,5(6,0-18,3) 16,5(9,0-23,5) 8,0 (4,0-17,0) £ 1oeo —— [T [T total
R @ [ . . cases
Other spinal g [ — .

& 80p ® '120
fractures (n) 67 56 35 3 0] % Qi
Cervical (n, %) 17 (254) 0 0 5 ) © @ ©
Thoracic (n, %) 43 (64,2) 29 (51,8) 1(11,4) - ) @ . O

, ) , 4 %' j N @ a0
Lumbar (n, %) 7 (10,4) 27 (48,2) 31(88,6) 2 ~ ® @ = e
b= @ B0
£ .’” &0
Table 2: Trauma mechanism £ 20 ~ O
: = @ ®
Trauma mechanism N (%) @]
Traffic accident ° T9® ?dF I4F 342 %=
- Passenger vehicle 23 (15,9) 2 2 2 2 2
- Motorcycle / mopeds 11 (7,6) = = = = =
- Bicycle 19 (13,1)
- Pedestrian 2(1,4) Figure 1 EQ-5D-3L subdomain scores in the first year after spinal fractures
Low energetic trauma 27 (18,6) The percentage of patients reporting problems across the five domains at the
. . following time points: TO = pre-injury, T1 = 1 week post-injury, T2 = 1 month post-
High energetic trauma 53 (36,6) injury, T3 = 3 months post-injury, T4 = 6 months post-injury, and T5 = 1 year post-
Other 7 (4,8) injury.
Unknown 3(2,1) To improve readability, T1, T3, and T5 are not labeled on the X-axis, though these

time points are displayed in the figure.
*p<0.05
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problems, 17.3% had self-care difficulties, 44.9% faced
challenges with daily activities, and 63.6% experienced
pain. While the percentage of patients experiencing these
problems decreased over the course of the year, the levels
remained higher than pre-injury. All comparisons between
pre-injury vs. 1-week post-injury scores and 1-week
post-injury vs. 12 months post-injury scores are given in
Figure 1.

In contrast, the prevalence of anxiety increased
significantly only during the first week post-injury and
then remained stable throughout the first year.

The subdomain scores of the EQ-5D-3L reported by
patients that sustained a type A or type B spinal fracture at
12 months post-injury were compared to both the general
Dutch population and patients without spinal fractures
from the BIOS study (Table 3).

Only 3,7% of the general Dutch population reported
self-care difficulties, while both patients with a type A or
type B fracture had a 5,4-fold increased risk of experiencing
self-care-related problems. All other domains showed an
increased risk varying between 1,6 and 3,2 for both type A
and type B fractures.

Return to work

At the time of the accident, 69 patients (48%) were
employed. During the first year following a spinal fracture,
the number of patients returning to work gradually
increased. By one month post-injury, approximately 11
patients (16%) had resumed work. Between 3 and 12
months, an additional 24 patients (35%) returned to work,
bringing the cumulative percentage of patients back to
work to 51% by the end of the first year (Figure 2).

1000%

40.0% |

Cumulative Percent

1 month 3 months 6 months 12 months

Return to work (months after trauma)

Figure 2 Cumulative incidence of return to work in months following spinal
fracture.

The green surface represents patients who successfully returned to work, while
the red area represents those who did not.

Table 3: Relative risks of EQ-5D-3L subdomain scores

Dutch BIOS,
population® | fracture? ;ly_l)z :) ;Y_P; (:3)
(n=1839) (n=2284) . .
% % % | RR' | RR* | % | RR' RFR?
Mobility 17,2 48,7 434 25 | 09 450 26 | 09
Self-care 3,7 23,2 200 54 09 200 54 09
Usual activities 154 47,3 50,0 32 | 1,1 |500 32 11
Pain 351 538 550 1,6 1,0 | 750 21 14
Anxiety 148 24,1 234 1,6 10 400 27 1,7

The percentage of patients reporting problems one year post-injury across the five
domains for Type A and B spinal fractures is presented. The relative risk (RR) of
experiencing these problems is calculated for both the general Dutch population
(RRY) and patients without spinal fractures from the BIOS study population (RR?).

DISCUSSION

The results of this prospective observational study
indicate that even one year after a spinal fracture,
there remains a significant impact on various domains
of patient’s lives. Between 18% and 40% of patients
continue to experience limitations in daily life, including
mobility, self-care, and usual activities. Furthermore, 60%
of patients report persistent pain, and 20% experience
psychological distress one year post-trauma. Although
these rates are higher than those observed in the general
Dutch population, they are comparable to the rates found
among patients with non-spinal fractures. Additionally,
only 50% of patients with a spinal fracture successfully
returned to work within the first year post-trauma.

While the quality of life following traumatic spinal
fractures without neurological injury has not been
extensively studied, research on patients with osteoporotic
compression fractures has shown a lasting reduction in
health-related quality of life (HRQoL) [15,16], with effects
measurable up to 19 years after the fracture [12]. Suzuki et
al., demonstrated that approximately 80% of patients with
osteoporotic spinal fractures reported a reduced quality of
life one year post-injury, regardless of fracture level, type,
or degree of sagittal imbalance [17]. These findings align
with the current study, which show a significant impact on
all EuroQoL-5D-3L subdomains one year after the spinal
fracture. Additionally, the effect on quality of life appears
similar for both type A and type B fractures. This suggests
that spinal fractures have a significant impact on the QoL,
regardless their severity.

Return to work (RtW) after a spinal fracture without
neurological deficit is an important issue from both
psychosocial and socioeconomic perspectives. Over the
past decade, there have been no studies that focused
on RtW as a primary outcome, with only six studies
addressing this topic. Most studies reported that 59-71%
of spinal fracture patients without neurological deficits
returned to work, with follow-up periods ranging from 12
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months to 15 years [18-21]. This aligns with the findings of
the present study, where 51% of patients returned to work
within 12 months (Figure 2). Two other studies noted that
86-100% of patients with conservatively treated type A
spinal fractures returned to work within 3 to 6 months
[22,23].

However, based on the current study and existing
literature, it is not possible to determine whether patients
had to adjust their work duties. Also, it is unclear whether
patients with non-operative treatment returned to work
faster than those who underwent surgical stabilization.
Spinal fracture patients without neurological deficits
returned to work at a lower rate compared to those
undergoing other orthopedic procedures. For example,
previous studies reported that 68% returned to work
after total knee arthroplasty [24], and 91% after shoulder
arthroplasty [25]. Horn et al., showed that approximately
89% of patients with major traumatic injuries (ISS >
16), returned to work after two years [8]. These findings
suggest that spinal fractures may have a more significant
impact on RtW than other orthopedic or traumatic injuries.

The strengths of this study include its prospective,
longitudinal design and high response rates. To the best
of our knowledge, it is the largest longitudinal study of
traumatic spinal fracture patients without neurological
deficits examining both QoL and RtW rates. However,
this study has several limitations. Spinal fracture
patients often suffer from polytrauma, with many having
concomitant injuries. In this study, 72% had concomitant
injuries, with traumatic brain injury and thoracic injury
being the most common. Therefore, the EQ-5D-3L scores
and RtW percentages cannot be solely attributed to the
spinal fractures but rather reflect the overall impact of
the trauma. Another limitation is the small sample size,
which prevented a subanalysis between type A and type
B fractures. Additionally, while there is a visible trend of
improvement in the EQ-5D-3L subdomains during the
first year post-trauma, these improvements were not
statistically significant. A larger study group with more
respondents at various time points might have produced
statistically significant results. Lastly, the follow-up period
was limited to one year, and the improvement in EQ-5D-
3L scores had not yet reached a plateau, leaving the long-
term health-related quality of life after a spinal fracture
uncertain.

This is the first study to explore health-related quality
of life and return to work in traumatic spinal fracture
patients classified using the AOSpine Trauma classification
system. This classification system has contributed
to uniform communication between physicians and

researchers, enabling a consistent description of spinal
injury severity internationally. Future research on HRQoL
and RtW in spinal fractures should continue to use the
AOSpine Trauma Classification to enhance comparability
between studies and deepen our understanding of the
impact of spinal fractures on patients’ lives.

The results of this study highlight the substantial impact
spinal fracture have on patients’ lives spinal, both in terms
of HRQoL and RtW. Future research should aim to identify
factors that contribute to delayed or difficult recovery
after a spinal fracture. This could help ensure that patients
receive the best possible assistance or support at the right
time to promote recovery. Additionally, more detailed
investigations are needed into the differences in HRQoL
and RtW between non-operative and operative treatments
of spinal fractures without neurological deficits. This
could provide valuable insights into optimizing treatment
strategies for better patient outcomes.

CONCLUSIONS

In conclusion, this study demonstrates that spinal
fractures significantly affect health-related quality of life,
with 20-40% of patients still experiencing limitations in
daily life and 60% reporting pain one year post-injury. In
addition, only 51% of patients managed to return to work
within the first year following trauma. Further research is
needed to identify modifiable, patient-specific factors that
impact quality of life after a spinal fracture. This knowledge
will aid in the development of personalized treatments and
rehabilitation programs, which could ultimately reduce
the socio-economic and medical costs associated with
spinal fractures.
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