
Vol.:(0123456789)1 3

European Journal of Trauma and Emergency Surgery (2019) 45:289–297 
https://doi.org/10.1007/s00068-018-0920-0

ORIGINAL ARTICLE

Analysis of quality of life after major trauma: a spanish follow-up 
cohort study

Heura Llaquet Bayo1  · Sandra Montmany1 · Pere Rebasa1 · Miriam Secanella1 · Marta Alberich1 · Salvador Navarro1

Received: 8 August 2017 / Accepted: 2 February 2018 / Published online: 7 February 2018 
© Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract
Purpose Study objectives are to determine whether quality of life is recovered completely after major injury and to identify 
determinants associated with a worse quality of life.
Methods Prospective 12-month follow-up of injured patients admitted to the intensive care unit in a Spanish level 1 trauma 
centre. The main outcome (quality of life) was measured using the EQ-5D-5L. The relationships between sociodemographic 
factors, injury severity and location, and quality of life scores were evaluated. Mean comparison analysis (95% confidence 
interval) was performed with the student “t” test for quantitative variables and with chi-squared for proportion comparison 
(qualitative variables). A multivariate logistic regression (odds ratio and 95% confidence interval) was performed to identify 
determinants of each dimension, and a multivariate linear regression (regression coefficient and 95% confidence interval) to 
identify the determinants of EQus and EQvas.
Results Over a 2-year period, 304 patients who met the inclusion criteria were identified, and 200 patients (65.8%) were 
finally included. Most of patients suffered blunt trauma (91.5%), 72.5% were men, mean age was 47.8, mean ISS was 15.2. 
The overall health index (EQvas) improved slightly, but its mean value at 12 months was below the Spanish population norm 
(P < 0.001). In the multivariate analysis, age ≥ 55, female gender and unskilled employment were risk factors for a lower 
EQvas. Also in the multivariate analysis, having a severe extremity injury was associated with a lower score on the mobil-
ity dimension (OR 6.56 95% CI 2.00, 21.55) while age ≥ 55 years was associated with a lower score on the usual activities 
dimension (OR 3.52 95% CI 1.17, 10.57). Female gender was the most important factor associated with suffering pain (OR 
4.54, 95% CI 2.01, 10.27) and depression/anxiety (OR 4.04, 95% CI 1.88, 8.65). In the univariate and multivariate analyses, 
female gender, age ≥ 55 years, ISS ≥ 25 and severe extremity injury were associated with a lower EQ utility score (EQus).
Conclusions The quality of life score improves during the first year after major trauma. However, it does not return to the 
reference levels for the normal population. Female gender and age ≥ 55 years are statistically significant determinants of 
poorer EQvas and EQus.
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Introduction

Today, in Spain, major trauma remains the first cause of 
death in the young population; it is the first in the 15–34 year 
age group, and the second, after tumour-related deaths, in 
the 35–44 year group. However, mortality represents only 
a minor proportion of the health impact of major trauma. 

According to data from the Spanish directorate general of 
traffic (DGT) [1], for every road traffic accident-related 
death there are six major injuries and 68 minor injuries, 
which may cause life-long disabilities and generate high 
economic, health care and social costs. Several cohort stud-
ies have found that the functional results in injured patients 
are notably worse than those in reference populations [2–4], 
that at least half of patients with major injuries have residual 
disabilities, and that a quarter do not return to work [5]. 
Thus, a complete evaluation of trauma care also requires 
the assessment of quality of life (QoL). Quality of life is 
measured with standardized scales that measure the impact 
of injuries on overall health status. Due to the huge variety 

 * Heura Llaquet Bayo 
 heura.ivy@gmail.com

1 Hospital Universitari Parc Taulí, Corporació Sanitària i 
Universitària Parc Taulí, Parc Taulí, 1, 08208 Sabadell, 
Barcelona, Spain

http://orcid.org/0000-0001-7531-8943
http://crossmark.crossref.org/dialog/?doi=10.1007/s00068-018-0920-0&domain=pdf


290 H. Llaquet Bayo et al.

1 3

in functional outcomes, there are multiple QoL scales and 
questionnaires and it is difficult to find a single, uniform 
disability measure.

Spain does not have a national trauma registry and func-
tional long-term outcomes are not systematically evaluated 
or recorded. To our knowledge, this study is the largest 
follow-up registry of QoL after major trauma carried out 
so far in this country. Our main objective is to determine 
whether patients experience a complete recovery of QoL 
after a trauma injury. The secondary objectives are to iden-
tify determinants of worse QoL and to determine the worst 
rated dimension, to be able to design and implement meas-
ures that can improve outcomes. Our hypothesis is that there 
is a significant deterioration in the QoL after a major trauma 
and its recovery is slow and limited.

Methods

A prospective follow-up observational study was performed 
at a level 1 trauma centre [Hospital Universitari Parc Taulí, 
Sabadell (Barcelona)]. All trauma patients aged 16 and older 
admitted to intensive (or semi-intensive) care units (ICU) 
from April 2012 to March 2014 were included. Exclusion 
criteria were patient death before hospital discharge and 
patients unable to answer questionnaires (or without family 
members able to do so).

Data were recorded prospectively after hospital admis-
sion in a computerized database  (Microsoft® Access 2003) 
with protected format. All patients included in the study (or 
their relatives) provided sociodemographic data through per-
sonal interviews at admission, and answered the EQ-5D-5L 
questionnaire at hospital discharge, 3, 6 and 12 months post-
injury through a telephone interview. The EQ-5D-5L is a 
QoL measure scale [6] available and validated in Spanish 
and used previously in other traumatic cohorts. The scale 
evaluates five dimensions: mobility, self-care, usual activi-
ties, pain and depression/anxiety on a scale from 1-no prob-
lems at all to 5-incapacity. The EQ-5D-5L user guide [7] 
recommends summarizing dimension scores in two catego-
ries: (a) no problems or slight problems (equal to scores 
1 or 2), and (b) moderate, severe or incapacitating prob-
lems (equal to scores 3, 4, and 5). From the scores of the 
five dimensions, an overall score is obtained: the EQ utility 
score, or EQus. The EQus expresses the overall score of 
all the dimensions and summarizes the functional incapac-
ity of the patient. Every country has a standardized EQus 
for every combination of the five dimension scores [6]. In 
Spain, the EQus oscillates between 1.000 (best score) and 
− 0.654 (worst score). The second part of the EQ-5D-5L 
questionnaire consists of a visual analogue scale from 1 to 
100 reflecting overall health, generating a score known as 
EQvas. EQvas reflects the patient’s degree of acceptance of 

his/her limitations, while EQus reflects the functional limita-
tion that disability induces.

The study was approved by our centre’s Ethics Committee 
and the information was collected anonymously and con-
fidentially. All patients (or relatives acting in their name) 
signed an informed consent form. All patients were con-
tacted four times for each follow-up examination (discharge, 
3, 6 and 12 months).

The main outcome (QoL) was measured by the EQvas and 
EQus scores. The relationships between sociodemographic 
factors, injury severity and location, and QoL scores were 
evaluated. Mean comparison analysis (95% confidence inter-
val) was performed with the student “t” test for quantitative 
variables and with chi-squared for proportion comparison 
(qualitative variables). A multivariate logistic regression 
(odds ratio and 95% confidence interval) was performed to 
identify determinants of each dimension, and a multivariate 
linear regression (regression coefficient and 95% confidence 
interval) to identify the determinants of EQus and EQvas. 
Statistical analysis was performed with  Stata12®.

Results

From April 2012 to March 2014, 348 patients with major 
injury aged over 16 and admitted to our ICU (or who died 
in the hospital before admission to ICU) were prospectively 
recorded. From those, 200 patients (see Fig. 1) were finally 
included and interviewed on admission to the ICU. There 
were no differences between the patients included in the 
study and those who met the inclusion criteria but were not 
included (see Table 1).

Dimensions

Figure 2 shows the proportion of patients in each cate-
gory (from 1-no problems at all to 5-total incapacity), for 

348  Injured pa�ents admied 
to ICU

44 pa�ents excluded: 
- 32 died before hospital discharge
- 12 transferred (to another 

center) <48h

304 pa�ents with inclusion 
criteria

104 pa�ents not included: 
- 23 did not give permission
- 81 lost 

200 pa�ents included 4 died during follow-up

Fig. 1  Patients included
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each dimension, and for each interview (at discharge, 3, 6 
and 12 months). For ease of interpretation a colour code 
has been added: white = 1, green = 2, yellow = 3, red = 4, 
black = 5.

Initially (at hospital discharge), the best rated dimension 
was anxiety/depression, followed by mobility and self-care. 
Mobility improved progressively during follow-up, and at 
12 months after the trauma 80% of the patients had no or 
only slight mobility difficulties. At 12 months, self-care was 
the best rated dimension, with 85% of the patients having no 
or only slight difficulties on that dimension.

Initially, the worst rated dimension was resumption of 
usual activities (fewer than 40% of the trauma population 
had no or only slight difficulties), but this score improved 
steadily to 62% at 12 months. In contrast, pain (the second 
worst rated dimension at discharge), did not improve during 
follow-up; at 12 months 52% had no or only slight pain, the 
same proportion as at discharge. Over the first year, anxiety/
depression scores rose (78.7% reported no or only slight anx-
iety at discharge, but only 70.2% at 12 months). In women, 
anxiety was the second worst rated dimension after pain.

Table  2 shows the comparison of the proportion of 
patients in category B (moderate, severe or incapacitating 
problems) with those in the Spanish population as a whole 
[6]. Our patients’ scores at 12 months were significantly 

higher for all dimensions, and none had returned to normal 
values.

Table 3 shows the multivariate logistic regression analysis 
[with odds ratios (OR) and 95% confidence intervals (CI)] 
for the different factors associated with problems in the 
different dimensions at 12 months after the injury. Severe 
extremity injury was associated with worse mobility, while 
age ≥ 55 years was associated with worse outcomes on the 
self-care dimension. Female gender was associated with 
problems on the pain and anxiety/depression dimensions.

Eq‑5d‑5l utility score (Equs)

In our study the EQus improved during follow-up (Fig. 3). 
The univariate analysis found female gender, age ≥ 55, 
Injury severity score (ISS) ≥ 25 and severe extremity injury 
to be determinants of a worse EQus at 12 months. In the 
multivariate analysis (see Table 4) female gender, age ≥ 55 
and severe extremity injury were negatively associated with 
EQus throughout the follow-up.

EQvas

The evolution of this parameter during follow-up is shown in 
Fig. 4. Median EQvas score at discharge was 60, improving 

Table 1  Characteristics of patients

ND not available, SD standard deviation, ICU intensive care unit
*P < 0.05

Patients included (n = 200) Patients with inclusion 
criteria (n = 304)

Patients admitted to 
ICU (n = 348)

Catalan Trauma Registry 
2012–2013 (TraumaCat) 
(n = 953)

Age 47.8 (SD 19.9) 49.9 (SD 20.2)
P = 0.0662

50.9 (SD 20.5)
P = 0.0137*

44.3 (SD NA)
P = 0.0070*

ISS 15.2 (SD 7.9) 15.3 (SD 8.9)
P = 0.4076

18. 0 (SD 14.2)
P < 0.0001*

16.1 (SD NA)
P = 0.0479*

Gender 72.5% men
27.5% women

75.1% men
24.9% women
P = 0.1976

74% men
26% women
P = 0.3143

NA

Charlson 0.8 (SD 0.1) 0.9 (SD 1.6)
P = 0.3179

1.0 (1.6)
P = 0.0844

NA

TRISS 5.47 (SD 10.2) 6.1 (SD 11.7)
P = 0.2157

9.38 (SD 19.4)
P < 0.0001*

NA

RTS 7.35 (SD 0.13) 7.36 (SD 1.24)
P = 0.4665

7.19 (SD 1.4)
P = 0.1177

NA

Mechanism 91.5% blunt
8.5% penetrating

92.5% blunt
7.5% penetrating
P = 0.3942

92.2 blunt
7.5% penetrating
P = 0.3942

94% blunt
6% penetrating
P = 0.1168

Glasgow Coma Scale 12.9 (SD 4.1) 12.8 (DE 4.2)
P = 0.3978

12.4 (SD 4.5)
P = 0.0577

12.4 (SD NA)
P = 0.0577

Hospital length of stay 19.9 (SD 17.4) 18.0 (SD 17.3)
P = 0.0612

16.7 (SD 17.1)
P = 0.0049*

NA

ICU length of stay 6.8 (SD 7.8) 6.7 (SD 7.9)
P = 0.4391

6.7 (SD 8.4)
P = 0.4391

NA
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Fig. 2  Evolution of dimensions during follow-up

Table 2  Proportion of patients 
with moderate, severe or 
incapacitating problems 
compared to the Spanish 
population norm [6] χ2 test

12 months mean (95% CI) Reference (Spanish 
population)

P

Mobility 0.20 (0.14, 0.26) 0.12 P < 0.001
Self-care 0.14 (0.09, 0.20) 0.02 P < 0.001
Usual activities 0.38 (0.31, 0.46) 0.10 P < 0.001
Pain 0.48 (0.40, 0.55) 0.28 P < 0.001
Anxiety/depression 0.30 (0.23, 0.37) 0.16 P < 0.001
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slightly during follow-up to 65 at 3 months, 70 at 6 months, 
and 75 at 12 months. However, compared to the standard-
ized data on the Spanish population [6], at 12 months, the 
scores of both men and women were lower than those of the 
reference population (see Table 5).

Female gender, age ≥ 55 years and unskilled employment 
were associated with a lower EQvas score (worse overall 
health) in both the univariate analysis and the multivariate 
analysis (Table 6) at 12 months.

Discussion

A total of 304 patients met the study’s inclusion criteria, 
but only 200 patients were finally included (66%). This low 
participation is common in studies of this type; other authors 
have reported figures ranging from 32 to 93% [2, 4, 9–12]. It 
is due to factors such as the data collection method, patients’ 
age and injury severity. In any case, in our study there 
were no differences between the characteristics of patients 
included and patients who met the inclusion criteria but did 
not take part.

As the EQ-5D-5L questionnaire could not be adminis-
tered at ICU admission, we assumed that prior to the injury 
the cohort would have presented similar QoL values to 
those of the normal Spanish population [6]. Therefore, at 
12 months, our cohort’s EQvas and scores on dimensions 
were compared with these normative values. Our results 
showed that, 1 year after the injury, EQvas had improved 

but had not returned to its pre-trauma values. These findings 
corroborate those of many previous studies [2–4, 13–19].

There are multiple determinants of quality of life: demo-
graphics, social and injury-related. According to our study, 
female gender is the main determinant of a worse QoL 
(lower EQvas, EQus and worse dimension scores). These 
results are supported by other studies in which female gender 
was the risk factor most closely associated with poor QoL 
[2, 4, 17, 20]. However, in the study by Holtslag et al. [12] 
in 2007, women scored slightly higher, although the dif-
ference was not statistically significant. The low scores of 
women for pain and anxiety dimensions corroborate those 
of previous studies [4, 5, 9, 21]. In the general population, 
women have a poorer quality of life than men [6], but these 
differences are accentuated after the injury. The finding that 
there are gender differences in pain and anxiety dimensions 
but not in mobility or usual activities is significant. Women 
in our society have the role of main family carers, and after 
an injury, their ability to carry out this role is limited. This 
incapacity accentuates the pain due to its high psychological 
component and increases the anxiety and depression. These 
results are unlikely to improve without profound changes 
in the organization of gender roles in our society. Given 
the evidence of low scores of women for anxiety and other 
psychological disorders [21], we would suggest a gender-
specific intervention with psychological support for female 
injured patients.

In our study, age ≥ 55 years was associated with a lower 
EQvas at 12 months, a lower EQus and a poorer assessment 

Table 3  ORs of factors associated with problems in the different dimensions at 12 h months after the traumatism (multivariate logistic regres-
sion)

OR odds ratio, CI confidence interval, AIS abbreviated injury scale [8]
*P < 0.05

Mobility OR (95% CI) Self-care OR (95% CI) Usual activities OR (95% 
CI)

Pain OR (95% CI) Anxiety/depres-
sion OR (95% CI)

Sociodemographic data
 Female gender 0.98 (0.39–2.52) 3.26 (0.83–6.13) 1.50 (0.69–3.24) 4.54 (2.01–10.27)* 4.04 (1.88–8.65)*
 Age ≥ 55 3.10 (0.89–10.81) 4.17 (0.98–17.71) 3.52 (1.17–10.57)* 1.92 (0.64–5.75) 2.13 (0.69–6.61)
 Morbidity 0.80 (0.23–2.85) 1.15 (0.27–4.76) 0.74 (0.25–2.21) 0.48 (0.16–1.47) 0.94 (0.30–2.95)
 Illiteracy/primary Ed. 2.23 (0.88–5.66) 0.85 (0.29–2.52) 0.90 (0.39–2.04) 1.32 (0.58–3.01) 1.15 (0.49–2.68)

Severity of traumatism
 ISS ≥ 25 1.64 (0.35–7.54) 3.69 (0.68–20.12) 1.68 (0.44–6.37) 2.82 (0.73–11.17) 2.83 (0.72–11.17)
 Hospitalization > 30 

days
0.98 (0.83–1.16) 1.01 (0.84–1.22) 0.98 (0.83–1.15) 1.96 (0.71–5.39) 0.98 (0.81–1.18)

Location of traumatism
Cranial AIS ≥ 3 1.51 (0.49–4.61) 0.93 (0.27–3.28) 0.51 (0.20–1.28) 0.70 (0.28–1.73) 0.87 (0.34–2.25)
Facial AIS ≥ 3 4.65 (0.85–25.50) 1.03 (0.10–10.61) 2.15 (0.47–9.90) 0.32 (0.05–1.92) 3.76 (0.79–17.86)
Thorax AIS ≥ 3 1.78 (0.65–4.86) 0.78 (0.25–2.46) 0.79 (0.35–1.79) 2.48 (1.07–5.73) 1.07 (0.45–2.55)
Abdomen AIS ≥ 3 1.94 (0.60–6.27) 0.83 (0.24–2.88) 0.60 (0.24–1.53) 0.53 (0.20–1.38) 1.39 (0.53–3.67)
Extremities AIS ≥ 3 6.56 (2.00–21.55)* 3.23 (0.91–11.46) 1.78 (0.68–4.68) 1.88 (0.65–5.46) 1.97 (0.69–5.64)
Spine AIS ≥ 3 1.37 (0.28–6.70) 2.07 (0.45–9.51) 1.31 (0.36–4.79) 3.14 (0.71–13.79) 1.55 (0.42–5.77)
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Table 4  Regression coefficients and 95% confidence intervals of the factors associated with EQus (multivariate linear regression)

AIS abbreviated injury scale
*P < 0.05

EQ-5D-5L Discharge 3 months 6 months 12 months

Sociodemographic data
 Female gender − 0.16 (− 0.29, − 0.03)* − 0.13 (− 0.24, − 0.02)* − 0.15 (− 0.26, − 0.04)* − 0.12 (− 0.23, − 0.00)*
 Age ≥ 55 − 0.27 (− 0.45, − 0.03)* − 0.24 (− 0.40, − 0.08)* − 0.04 (− 0.19, 0.12) − 0.22 (− 0.38, − 0− 06)*
 Morbidity 0.09 (− 0.09, 0.28) 0.01 (− 088, 0.18) − 0.10 (− 0.26, 0.05) 0.03 (− 0.14, 0.18)
 Illiteracy/primary Ed. 0.04 (− 0.10, 0.28) − 0.09 (− 0.22, 0.03) − 0.16 (− 0.28, − 0.04)* 0.03 (− 0.16, 0.09)

Injury severity
 ISS ≥ 25 − 0.20 (− 0.44, 0.04) − 0.17 (− 0.39, 0.06) − 0.26 (− 0.46, − 0.05)* − 0.22 (− 0.42, − 0.01)*
 Hospitalization > 30 days 0.00 (− 0.02, 0.03) − 0.02 (− 0.40,0.00) − 0.02 (− 0.37, 0.01) 0.00 (− 0.02, − 0.22)

Injury location
 Cranial AIS ≥ 3 0.09 (− 0.07, 0.25) 0.07 (− 0.78, 0.22) 0.06 (− 0.09, 0.20) 0.12 (− 0.12, 0.15)
 Facial AIS ≥ 3 − 0.07 (− 0.31, 0.18) − 0.06 (− 0.31, 0.18) − 0.04 (− 0.28, 0.21) − 0.12 (− 0.36, 0.11)
 Thorax AIS ≥ 3 − 0.12 (− 0.25, 0.14) − 0.03 (− 0.25, 0.3) 0.03 (− 0.09, 0.15) − 0.02 (− 0.14, 0.10)
 Abdomen AIS ≥ 3 − 0.09 (− 0.25, 0.07) − 0.11 (− 0.25, 0.03) − 0.04 (− 0.18, 0.09) − 0.05 (− 0.19, 0.08)
 Extremities AIS ≥ 3 − 0.35 (− 0.52, − 0.18)* − 0.29 (− 0.44,-0,14)* − 0.17 (− 0.32, − 0.03)* − 0.19* (− 0.34, − 0.04)
 Spine AIS ≥ 3 − 0.25 (− 0.48, 0.03)* 0.04 (− 0.16, 0.23) − 0.18 (− 0.37, 0.01) − 0.08 (− 0.28, 0.12)
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of the usual activities dimension. Old age has been associ-
ated with poorer QoL in multiple studies [10, 14, 17, 20, 22]; 
according to Rainer et al. [2] age > 65 years was the strong-
est determinant of poor QoL (OR 4.77). Although previous 
authors have associated the absence of morbidity with better 
QoL [2, 4, 12], this was not reflected in our study. We did 
not find a strong association between low education level and 
poor QoL (low level of schooling was only associated with 
a worse EQus at 6 months).

Regarding severity of injury, and in accordance with pre-
vious studies [2, 4, 12], we found an ISS ≥ 25 to be a factor 
of worse prognosis. In our cohort only 12.5% patients had 
an ISS ≥ 25; this score was associated with a lower EQus but 
not with a lower EQvas or a lower score in any dimension. 
As in previous studies [10, 23], hospital length of stay was 
not associated with long-term QoL.

As for the site of the injury, several studies [4, 10, 12, 
21, 24] have shown injuries to the extremities to be deter-
minants of poor QoL. Severe spine and spinal cord inju-
ries have also associated with a worse QoL [12]; however, 
in our study, we had only one patient with spinal cord 
injury and this association was not found. The relationship 
between severe intracranial injuries and quality of life is 
controversial, probably due to differences in the definition 
of the injury. We found no association between QoL and 
severe intracranial injury when the latter was defined in 
accordance with the AIS [8] as intracranial AIS ≥ 3, or as 
Glasgow score ≤ 8, or as both Glasgow ≤ 8 and AIS ≥ 3. 

0
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0
EQVAS

Discharge 3 months 6 months 12 months

Fig. 4  Evolution of EQvas

Table 5  Comparison between EQvas at 12 months in our patients and 
in the Spanish reference population

a Data from the Spanish population, standardized by age and sex. The 
age of our cohort is assumed to be the average age (40–49 years) [6]

EQvas 12 months Patients mean (95% 
CI)

Spanish 
population 
(reference)a

P

Men 73.9 (70.5, 77.3) 78.3 0.0054
Women 62.9 (55.2, 70.6) 70.7 0.0235
Total 70.7 (67.4, 74.0) 78 < 0.001

Table 6  Regression coefficients and 95% confidence intervals of factors associated with EQ-VAS (multivariate linear regression)

AIS abbreviated injury scale
*P < 0.05

EQVAS Discharge 3 months 6 months 12 months

Sociodemographic data
 Female gender − 3.73 (− 12.41, 4.96) − 10.40 (− 18.47, − 2.34)* − 6.24 (− 14.70, 2.23) − 10.64 (− 19.26, − 2.22)*
 Age ≥ 55 − 3.32 (− 15.63, 9.00) − 2.50 (− 13.77, 8.76) − 3.83 (− 15.30, 7.64) − 13.43 (− 24.62, − 2.25)*
 Morbidity 0.30 (− 11.82, 12.32) − 5.44 (− 16.63, 5.75) − 1.92 (− 13.19, 9.34) 5.46 (− 5.72, 16.64)
 Illiteracy/primary Ed. 4.89 (− 4.61, 14.38) 7.21 (− 1.80, 16.22) − 1.35 (− 10.54, 7.84) 2.01 (− 7.25, 11.27)
 Unemployed 4.88 (− 5.31, 15.08) − 3.87 (− 13.84, 6.09) − 7.87 (− 18.20, 2.46) − 2.53 (− 12.89, 7.83)
 Unskilled employment − 0.82 (− 11.18, 9.53) − 1.78 (− 11.08, 7.53) − 3.97 (− 13.60, 5.66) − 9.88 (− 19.37, − 0.39)*

Injury severity
 ISS ≥ 25 − 5.03 (− 22.64, 12.08) − 10.86 (− 27.38, 5.66) − 3.47 (− 13.16, 6.21) − 1.04 (− 18.17, 16.07)
 Hospitalization > 30 days 2.54 (− 8.23, 13.30) − 0.85 (− 10.96, 9.26) − 3.01 (− 13.15, 7.13) − 5.46 (− 16.39, 5.48)

Injury location
 Cranial AIS ≥ 3 1.82 (− 7.57, 11.21) 1.66 (− 7.77, 11.08) 1.29 (− 8.38, 10.96) 7.09 (− 2.68, 16.86)
 Facial AIS ≥ 3 − 6.26 (− 21.46, 8.95) − 4.78 (− 20.75, 1.18) 2.44 (− 14.34, 19.22) − 5.50 (− 2.68, 16.86)
 Thorax AIS ≥ 3 1.62 (− 7.14, 10.39) − 3.35 (− 11.90, 5.19) 3.16 (− 5.62, 11.94) 0.65 (− 8.24, 9.54)
 Abdomen AIS ≥ 3 − 1.94 (− 12.86, 8.99) − 1.05 (− 11.47, 9.38) − 2.07 (− 12.56, 8.41) 0.08 (− 10.55, 10.70)
 Extremities AIS ≥ 3 − 3.88 (− 16.63, 8.88) − 14.77 (− 26.22, − 3.32)* − 6.91 (− 18.53, 4.71) − 0.34 (− 12.42, 11.74)
 Spine AIS ≥ 3 − 1.66 (− 16.45, 13.12) − 2.16 (− 15.55, 11.22) − 4.41 (− 18.07, 9.25) − 3.00 (− 17.14, 11.74)
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Several authors [5, 9, 10] have stressed that the conse-
quences of cranial injuries are not well captured by the 
EQ-5D-5L questionnaire. In fact, some have decided to 
add GOS [25] or GOSE [26] questionnaires to improve 
this deficit [12, 22], and have thus found an association 
between severe intracranial injury and a worse quality of 
life.

In our study the worst rated dimension after 12 months 
was pain. This finding corroborates those of Ulvik et al. 
[23], who found that most patients suffered pain more than 
2 years after injury, and those of Gabbe et al. [27] who 
reported that pain was worse at 18 months after the injury 
than at 12 months (OR 1.8, 95% CI: 1.2, 2.8).

This study has the limitations of observational follow-
up studies (loss of follow-up, response bias), but its results 
are similar to those of other European, US or Austral-
ian studies. EQ-5D-5L questionnaire is validated for 
telephonic use. However, telephonic use entails loss of 
follow-up due to change of telephonic numbers or absence 
of answer. The only type of follow-up that could improve 
results would be a personal interview at home (or rehabili-
tation centre) but it would increase costs too. A specific 
limitation of our study is its single-centre design; however, 
since the sociodemographic data of our trauma population 
are similar to the normative data for Catalonia, we think 
that our results may be generally applicable in our country. 
Another important limitation of our study is the impos-
sibility to obtain a previous score of quality of life before 
the trauma injury. Since it is impossible to predict who and 
when will suffer a traumatism, it is practically impossible 
to get a reliable score of quality of life just before it.

Conclusion

The factors identified as determinants of a worse quality 
of life are not modifiable (female gender, age > 55 years, 
extremities injury). However, this study identified pain as 
the dimension that was rated lowest by our trauma popu-
lation. In the future, we would like to carry out a long-
term follow-up from pain clinics of all our major trauma 
patients, identifying the ones with risk factors that will 
need support and treatment.

Finally, we stress that accurate recording and follow-
up of these patients is essential and that quality of life is 
at least as important as mortality in the evaluation of the 
quality of trauma care. Thus, the authors call once more 
for a Spanish national trauma database. Such database 
might be of a great value to improve our knowledge about 
trauma epidemiology and outcomes in Spain and to evalu-
ate the quality of our trauma care.
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