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Abstract  

Background  

Health related quality of life (HRQoL) is known to be significantly affected in former trauma 

patients. However, the underlying factors that lead to this outcome are largely unknown. In 

former ICU patients it has been recognized that pre-existing disease is the most important factor 

for the long term HRQoL. The aim of this study was to investigate HRQoL up to 2 years after 

trauma and examine the contribution of the trauma specific, ICU related, and sociodemographic 

factors together with the effects of pre-existing disease, and further to make a comparison with a 

large general population.  

Methods  

A prospective 2-year multicenter study in Sweden of 108 injured patients. By mailed 

questionnaires, HRQoL was assessed at 6, 12 and 24 months after the stay in ICU by SF-36, and 

information of pre-existing disease was collected from the national hospital database. ICU related 

factors were obtained from the local ICU database. Comorbidity and HRQoL (SF-36) was also 

examined in the reference group, a random sample of 10 000 inhabitants in the uptake area of the 

hospitals.  

Results 

For the trauma patients there was a marked and early decrease in the physical dimensions of the 

SF-36 (RP and BP). This decrease improved rapidly and was almost normalized after 24 months. 

In parallel there were extensive decreases in the psychological dimensions (VT; SF; RE; MH) of 

the SF-36 when comparisons were made with the general reference population.  

Conclusions 

The new and important finding in this study is that the trauma population seems to have a trauma 

specific HRQoL outcome pattern. Firstly, there is a large and significant decrease in the physical 
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dimensions of the SF-36 which is due to musculoskeletal effects and pain secondary to the 

trauma. This normalizes within 2 years whereas the overall decrease in HRQoL remains and most 

importantly it is seen mainly in the psychological dimensions and it is due to pre-existing 

diseases.  

 

Key words: trauma, follow-up, critical care, comorbidity  

 

Introduction  

Trauma is a major threat to public health that causes a greater loss in productive years than cancer 

or cardiovascular disease.
(1)

  Injured patients are often subjected to long and costly periods of 

intensive care. Patients who are injured have an appreciable reduction in their health related 

quality of life (HRQoL) after their ICU discharge compared with other groups of patients.
(2-4)

 

Patients with physical trauma reported much physical (68%) and psychological (41%) disability 

five years later.
(2)

 Up to seven years after injury 74% were complaining of impaired HRQoL.
(3)

 

The reason for the impairment in HRQoL and the incompleteness of the recovery seen in injured 

patients compared with those with other diagnoses after discharge from ICU and hospital is still 

not clear. 

Several factors affect how patients rate their HRQoL during or after an episode of critical care. 

The most important are age,
(4-8)

 sex, 
(6, 9)

 and intensive care-related factors such as APACHE II 

score,
(5, 10)

 admission diagnosis 
(11, 12)

 and length of stay in the ICU.
(8)

  

In three recent studies we have found that pre-existing disease is a major contributor to a reduced 

HRQoL after critical care for reasons other than trauma.
(13-15)

 However, pre-existing disease is 

thought to be less prevalent in this group of patients and is therefore seldom investigated in 

injured patients.
  
The overall aim of the study was to assess pre-existing diseases, their rate and 
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distribution and to examine their possible long term (2 years) effects on HRQoL in a group of 

patients with trauma injuries who required intensive care. Comparisons were also made between 

the injured patients and a general population group.  

In this study we focus on the hypothesis that the contribution of pre-existing disease to the 

reduced HRQoL after discharge from ICU is important even for the patients treated for the 

diagnosis of trauma. A specific hypothesis is that, the early effects seen are mainly pictured in the 

physical dimensions of HRQoL and are due to the musculoskeletal effects of the trauma and its 

secondary pain problems. 
(3)

 

 

Materials and Methods 

Design  

This prospective, longitudinal multicenter study was done in three general ICUs in Sweden: one 

university hospital (trauma level one facility), and two general hospitals. The ICU at the 

university hospital has eight beds, and 500-750 patients are admitted each year. Patients with 

severe head or brain injuries only, or burned patients, are treated in other specialised units in the 

university hospital, and were not included in this study. The two general hospitals both have six-

bed ICUs, and 500-700 patients are admitted annually to each. Nearly all the admissions to these 

three ICUs are emergencies, and the primary admission diagnoses are most commonly: 

disturbances in the respiratory or the circulatory system or both, gastrointestinal problems, trauma 

or sepsis. Rehabilitation services for such patients are provided by each hospital on a regular 

basis by specific rehab teams.   
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Study population and reference group 

All adults with trauma (18 years and older) who were admitted consecutively during two years 

and who remained in the ICU for more than 24 hours, and who were alive six months after 

discharge from hospital, were included in the study. Patients who were readmitted were included 

only for their first admission.  

During the study period a total of 165  patients with trauma as the admission diagnosis who were 

aged 18 years and over were admitted to one of the three hospitals and required intensive care for 

more than 24 hours. One hundred and forty six patients survived the stay at ICU. Of these, 108 

responded to the first inquiry at 6 months (74%), 85 responded at 12 months (58 %) and 57 

responded at 24 months (39%), and they then became the long term follow – up study group. 

 Two patients died during the 24 months follow-up. Nineteen patients (11%) died during their 

stay in ICU, mainly of severe internal bleeding, brain injuries, or multiple organ failure (Figure 

1). 

This study is a part of a large study of all consecutive patients admitted to one of the three ICUs 

who were 18 years and older. In this study only the patients with admission diagnose trauma are 

included. In addition, data from a public health survey of the county of Östergötland (the area in 

which the university hospital and one of the general hospitals is situated, and adjacent to the 

county where the second general hospital is located) were used as a general reference group for 

comparison of HRQoL.
(16)

 Questionnaires were initially sent out to 10 000 people with age up to 

74 years. After two reminders, 6093 (61%) had responded.
(17)
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Figure 1 Patient inclusion chart.  

 

 

 

Patients assessed for 

eligibility (n=165) 

Died in the ICU (n=19) 

    

    
   

 

Included patients with 

admission diagnosis of 

trauma (n=146) 

Participated at 6 

month (n=108) 

Excluded (n=38) 

   Refused or to ill (n=17) 

   No answer (18) 
   Unknown address (n=3) 

       

 

Participated at 12 

month (n=85) 

Participated at 24 

month (n=57) 

Refused (n=23) 

Refused (n=26) 

Died (n= 2) 

 

 Patients with trauma  

(n=434) 

Patients admitted to the ICU during the 

study period (n=5306) 

 Excluded (n=269) 
   Age <18 years (n=76) 

   Admitted for <24 hours   

   (n=193)   
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The study was approved by the Committee for Ethical Research at the Linköping University. 

 

Questionnaires and instruments 

A set of structured questionnaires were mailed to the study population at 6, 12, and 24 months 

after discharge from hospital. The questionnaire contained questions about the patients’ 

background (employment, listed sick or not, born in Sweden or not, and pre-existing diseases).  

 As the most common pre-existing disease provided by the patient was psychiatric disorders 

which are well-known to be significantly underreported we also examined all the medical records 

(irrespectively of diagnosis, clinic or home address) including up to 15 years prior to the ICU 

admission. This is a unique possibility in Sweden. This was done by approaching the Swedish 

Board of Health and Welfare where a registry of all hospital records is kept. This includes all 

ICD-9 and ICD-10 diagnosis obtained by each patient after 1987.  

The Swedish version of Medical Outcome Short Form (SF-36)
(18, 19) 

were chosen to evaluate 

HRQoL. The instrument is  internationally well-known and have often been used.
(20)

 It have 

previously been applied in intensive care,
 (4, 7, 13)

 and have been recommended as the best 

instrument for measuring HRQoL in trials in critical care.
(21)

 

SF-36 has been validated in a representative Swedish sample.
(22)

 It has 36 questions and generates 

a health profile of eight subscale scores: physical functioning (PF), role limitations due to 

physical problems (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning 

(SF), role limitations due to emotional problems (RE), and mental health (MH).
(18, 22)

  The scores 

of all the subscales are transformed to a scale ranging from 0 (the worst score) to 100 (the best 

score).  



 8 

The questionnaire to the reference group in the survey 1999 also included, apart 

from questions on background characteristics as above, HRQoL (Medical outcome Short-Form 

health survey (SF-36) questionnaire), and questions about health problems. Details and the 

method for this part can be studied in our previous study. 
(13)

  

 

Clinical assessment scales  

 Severity of trauma was assessed using the injury severity score (ISS). 
(23)

 According to Baker 
(23)

 

the scores are calculated and added for the three most badly injured body regions, and this 

provides the actual ISS value. 

Organ dysfunction or failure during the intensive care period was assessed using the Sequential 

Organ Failure Assessment (SOFA) score.
(24, 25)

 To calculate the maximum SOFA score, a 

measure of overall organ dysfunction or failure, the highest score achieved in each of the six 

organ systems from the entire ICU stay is added to a summary figure.
(25)

  

 

Data collection 

The baseline characteristics of sex; age; reasons for admission to, and length of stay in ICU; 

APACHE II score on admission; and outcome (dead or alive) were retrieved from each of the 

three hospitals registries. The ISS score was not part of the routine database in two of the three 

hospitals (n= 72) and was therefore calculated retrospectively by one of the authors (MB) using 

the 1990 version (update 1998) of the Abbreviated Injury Scale (AIS). The Maximum ISS is 75 

points. If an AIS score of 6 was recorded the ISS was automatically set to 75. The maximum 

SOFA score was also completed retrospectively by the same author (MB) from patients´ records 

and laboratory results, because SOFA scoring was not part of the routine databases. Information 

was recorded from the time of admission, and consecutively every 24 hours until discharge from 
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ICU. If the patient was sedated the neurological score was set to zero. Survival data were 

collected from the Swedish population registry.  

Statistical analysis 

Data are presented as descriptive statistics. Unadjusted two-sample comparisons (Pearson’s chi 

square and Student’s t test) were used to assess differences in background characteristics between 

the groups. 

We used multiple regression analysis to identify how ICU factors were related to problems 

reported in each SF-36 dimension. In the model all variables were categorical, apart from age. To 

maximize the statistical power, the 6 month follow-up data was used for this purpose. In analyses, 

comparing HRQoL over time, only survivors with answers at the follow-ups involved in the 

comparison were used (n=57). A p value of less than 0.05 was considered as an indication of a 

significant finding.    

No adjustments were made for multiple testing in this study and probabilities were regarded as 

descriptive.  

Two-tailed values and 95 % confidence intervals (CI) are given. The Statistical Package for the 

Social Sciences (SPSS, version 17.0, Chicago, IL. USA) was used to aid the statistical analyses.  

 

Results 

Clinical characteristics 

Details of the trauma patients who responded the inquiry and the trauma patients that did not are 

shown in Table 1. There were no significant differences between the two groups apart from 

longer stay in hospital for the responding group. The trauma group was younger (mean (SD) 44 

(18) years compared with 46 (15) years), and included more men (75% compared with 2821, 

(46%) than the general population (data not shown). 
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Table 1 Demographic data intensive care patients, trauma group 

responders and non responders. Data are number (%) or mean (SD)

 

Characteristic Trauma group Non responders p-Value 

trauma (95% CI)

(n=108) (n = 38)

Sex: 0.123

   Male 74 (68) 31 (82)

   Female 34 (32) 7 (18)

Mean (SD) age (years) 44.4 (18.3) 39.8 (15.5) 0.170

(-11.2 to 2.0)

Stay in ICU (hours) 131.1 (196.9) 85.3 (95.2) 0.162

(-112.8 to 19.1)

Stay in hospital (days) 17.6 (27.7) 7.5 (8.8) 0.001

(-17.2 to -4.4)

APACHE II score 10.8 (6.5) 11.9 (8.4) 0.424

(-1.6 to 3.7)

APACHE II: Acute Physiology and Chronic Health Evaluation ICU: Intensive care unit  

 

Details of injuries (Table 2) 

ISS 

The trauma group that responded at 6 months had a median ISS score of 17.0 and the responders 

at 24 months 18.0. There were no significant differences between the patients who responded at 6 

months and the drop-outs regarding ICU-related factors (Table 2). Data for the patients who 

responded at 24 months are shown in Table 2.  

 

Maximum SOFA 

The patients who responded at 6 and 24 months had median maximum SOFA scores of 5 and 7, 

respectively (Table 2). The value recorded within the ICU period among those who responded at 

24 months was higher than that of the drop-outs which was 4. Ninety-two (85%) of the trauma 
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patients had a maximum SOFA score of <10 (median 5), and 14 (13%) were given a score >10 

(median 12). Eighty-four of the patients (78%) had dysfunction in the respiratory system 

followed by the neurological (n=78, 72%), cardiovascular (n=77, 71%), haematological (n=71, 

66%), hepatic (n=51, 47%), and renal organ systems (n=19, 18%).  

 

Table 2 Descriptive characteristics of ICU trauma patients at 6 months, the patients that answered at all three

occasions, and the withdrawals at 12 and 24 months. Data are number (%) or mean (SD) and median 

6 months 24 months Drop-outs

Variable (n=108) (n=57) (n=51) 95% CI p-value ‡

ISS † 18.8 (10.3) 17 21.0 (11.2) 18 16.4 (8.6) 16 -1.4 to 7.9 0.164

Maximum SOFA score † 5.3 (3.4) 5 6.1 (3.6) 7 4.5 (3.0) 4 -1.2 to 1.9 0.689

APACHE II score 10.8 (6.5) 10 11.9 (7.0) 10 9.6 (5.8) 9 -0.6 to 5.2 0.124

Stay in ICU (hours) 131.1 (196.9) 86 145.0 (243.9) 95.3 115.6 (125.9) 71 -85.6 to 93.3 0.933

Stay in hospital (days) 17.6 (27.7) 8 16.3 (23.2) 8 19.0 (32.2) 9 -13.0 to 12.2 0.954

Time on ventilator (hours) 63.7 (186.0) 0 83.7 (237.5) 14 41.4 (99.4)  0 -77.4 to 91.6 0.868

Age (years) 44.4 (18.3) 44 47.5 (19.0) 49 41.0 (17.1) 39 -3.5 to 13.0 0.258

Skull trauma 36 (33.3) 20 (35.1) 16 (31.4) 0.872

Pre-existing disease 51 (47.2) 40 (54.4) 20 (39.2) 0.760

Sickleave before admission to ICU 13 (12) 5 (9) 8 (16) 0.487

Marital status: married, n (%)  ŧ 60 (56) 32 (56) 28 (55) 0.375

Male, n (%) 74 (68) 40 (70) 34 (67) 0.296

† One and two missing values, respectively

‡ Answered at 6 months compared with withdrawals at 12 or 24 months

 ŧ Not all patients answered the question  

 

Among the patients examined for trauma most resulted from road crashes (n= 71 (66%), followed 

by falls (n=13, 12%), suicide attempts (n=11, 10%), accidents in the workplace (n=9, 8%), and 

physical abuse (n=4, 4%). Thirty-six (33%) of the patients also had a head injury recorded.  

 

Pre-existing disease (Table 2 and 3) 

Pre-existing disease was present in 51 (47%) of the trauma patients (Table 2 and 3). In the 

reference group the number of people that had pre-existing diseases was 3095 (51%) (data not 

shown). The most common pre-existing disease was psychiatric/abuse problems (15.7 %) as 
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indicated by the medical records. Importantly a lower percentage of these problems were 

indicated by the patient in the patient inquiry (p=0.001). Furthermore, none of the abuse 

problems, which in the medical records accounted for 50% of the psychiatric diagnoses, were 

provided by the patient.  

In the trauma group 13 (12%) were on sick leave before the period of critical care (Table 2). In 

the reference group 64 (1%) were on sick leave (data not shown). 

 

Table 3  Preexisting diseases  (self-reported and ICD-9/ ICD-10 diagnoses) among 

 patients in the intensive care unit with admission diagnose trauma

Trauma group Trauma group p-value

(n=108) (n=108)

Disease self-reported ICD-diagnose

Cancer 4 (3.7) 7 (6.5) <0.001

Diabetes 2 (1.8) 3 (2.8) 0.809

Cardiovascular 6 (5.6) 15 (13.9) <0.001

Asthma/allergy 4 (3.7) 0

Rheumatic 3 (2.8) 2 (1.8) <0.001

Gastrointestinal 4 (3.7) 5 (4.6) 0.653

Blood 1 (0.9) 0

Kidney 2 (1.8) 2 (1.8) 0.845

Psychiatric/abuse 13 (12.0) 17 (15.7) 0.001

Neurological 14 (13.0) 3 (2.8) 0.287

Thyroid/metabolic disturbance 2 (1.8) 1 (0.9) 0.890

Other longterm illness 12 (23.1) 13 (12.0) 0.188

No. of diseases

    0 57 (52.8) 56 (51.8) 0.082

    1 37 (34.3) 35 (32.4)

    2 11 (10.2) 14 (13.0)

 > 3 3 (2.7) 3 (2.8)

Data are number (%) of totals. A patient can have more than one disease

p-value; traumagroup self-reported diagnoses as presence or absence of a   

specific disease compared with registred ICD-diagnose

p-value; Chi-Square  
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Health-related quality of life 

The mean SF-36 scores in the trauma group were significantly lower than in the age and sex 

adjusted general reference group (p<0.01) in all eight domains on all three occasions, apart from 

mental health at 24 months (p=0.052). 

Significant improvements were seen in the trauma patients for role limitations caused by physical 

problems between 6 and 12 months (p=0.002) with further improvements between 12 and 24 

months (p=0.04), and for bodily pain between 6 and 12 months (p=0.02), but no further 

improvement at 24 months (p=0.62). For the rest of the SF-36 dimensions improvements over 

time were not significant (Figure 2).  
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Figure 2 Medical Outcome Short Form results (SF-36) (mean) in the eight dimensions in the 

reference group compared with the trauma group at 6, 12 and 24 months after discharge from 

ICU and hospital. P<0.001 in all dimensions, except Mental Health at 24 months (p=0.052).  
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Pre-existing disease or healthy 

When the trauma patients who were healthy before their stay in intensive care were compared 

with trauma patients who had a pre-existing disease,  significant differences were found  in three 

of  eight SF-36 domains at 6 months (role physical functioning (p=0.014), general health 

(p=0.047) and social function (p=0.011)). At 12 months no significant differences were found 

(Figure 3).    
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Figure 3 Medical Outcome Short Form results (SF-36) (mean) in the eight dimensions for trauma 

patients previously healthy and with pre-existing disease, at 6, 12 and 24 months post trauma. 

Significant differences (previously healthy compared with patients with pre-existing disease) 

were found at 6 months for Role Physical functioning (p=0.014), General Health (p=0.047), and 

Social Function (p=0.011). At 12 and 24 months no significant differences were found. 

 

Effect of ICU and trauma factors on HRQoL 

The effect of pre-existing disease on HRQoL were evaluated using multiple regression analyses 

allowing for the effects age, sex, ISS, maximum SOFA score, APACHE II score at admission, 
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length of stay in ICU and in hospital, treated on ventilator or not, pre-existing disease, sick leave 

before ICU care, education, marital state and employment at the time for follow-up at 6 months 

and the results are shown in Table 4. Pre-existing disease was most frequently associated with 

HRQoL, i.e. six of eight SF-36 dimensions. Maximum SOFA score was associated with physical 

functioning and role limitations as a result of physical problems. APACHE-II score were 

associated with vitality and mental health. Marital state was associated with role limitations as a 

result of physical problems and bodily pain.  

 

Table 4  Impact of different factors on HRQoL, (SF-36 mean) at 6 months, Multiple regression analysis. Data are p-value, B ((95%) CI ) 

Physical Role  Bodily General Vitality Social Role Mental

Variable functioning physical pain health functioning emotional health

Injury Severity Score 0.333 0.742 0.478 0.795 0.993 0.688 0.391 0.491

   >17/ <16 6.2 (-6.4 to 18.8) -3.0 (-20.9 to 14.9) 4.1 (-7.3 to 15.5) 1.2 (-8.3 to 10.8) -0.04 (-10.4 to 10.3) -2.4 (-14.2 to 9.4) -8.2 (-27.3 to 10.8) -3.6 (-14.0 to 6.8)

Maximum SOFA score <0.001 0.009 0.465 0.280 0.774 0.751 0.149 0.959

   >5/ <4 -22.5 (-33.5 to -11.4) -19.9 (-34.8 to -5.1) -4.8 (-17.7 to 8.2) -4.9 (-13.9 to 4.1) 1.6 (-9.7 to 12.9) -2.3 (-16.4 to 11.9) 13.2 (-4.8 to 31.3) 0.3 (-11.7 to 12.3)

APACHE II score 0.298 0.984 0.470 0.117 0.045 0.151 0.651 0.030

   >15/ <14 6.5 (-5.8 to 18.8) -0..2 (-17.8 to 17.5) 4.3 (-7.5 to 16.2) 6.6 (-1.7 to 15.0) 8.5 (0.20 to 16.8) 7.4 (-2.7 to 17.5) 4.6 (-15.4 to 24.5) 9.7 (0.94 to 18.5)

Lenght of stay in ICU 0.237 0.193 0.156 0.998 0.583 0.815 0.823 0.773

   >58/ 24-57 -6.5 (-17.5 to 4.4) -9.7 (-24.4 to 5.0) -7.3 (-17.5 to 2.9) 0.02 (-9.0 to 9.1) -2.3 (-10.7 to 6.1) -1.3 (-12.4 to 9.8) -2.1 (-20.5 to 16.4) -1.4 (-10.7 to 7.9)

Lenght of stay in hospital 0.062 0.250 0.942 0.892 0.244 0.533 0.957 0.190

   >9/ <8 -11.7 (-24.0 to 0.600) -9.8 (-26.6 to 7.0) -0.5 (-13.9 to 12.9) 0.7 (-9.7 to 11.1) 5.4 (-3.7 to 14.5) 3.5 (-7.6 to 24.3) 0.6 (-20.9 to 22.1) 6.3 (-3.2 to 15.8)

On ventilator 0.402 0.610 0.344 0.769 0.088 0.067 0.180 0.111

   yes/ no -5.5 (-18.5 to 7.5) -4.6 (-22.7 to 13.4) -5.1 (-15.8 to 5.6) -1.5 (-12.0 to 8.9) -7.9 (-17.0 to 1.2) -10.2 (-21.1 to 0.72) -13.3 (-32.9 to 6.2) -7.7 (-17.1 to 1.8)

Pre-existing disease 0.453 0.051 0.016 0.007 <0.001 <0.001 0.026 <0.001

   yes/ no 4.4 (7.3 to 16.1) 15.1 (0.1 to 30.3) 13.0 (2.5 to 23.6) 11.6 (3.2 to 20.0) 16.0 (7.7 to 24.3) 24.6 (14.5 to 34.8) 19.5 (2.4 to 36.5) 18.3 (9.4 to 27.1)

Sick leave before ICU care 0.018 0.478 0.904 0.650 0.412 0.271 0.426 0.129

   yes/ no 21.2 (3.7 to 38.8) 9.0 (-16.1 to 34.1) 1.2 (-18.0 to 20.4) 3.2 (-10.9 to 17.4) 5.7 (-8.0 to 19.4) 8.8 (-7.0 to 24.6) 10.7 (-15.9 to 37.3) 10.5 (-3.1 to 24.1)

Education

   Higher than basic school 0.699 0.222 0.779 0.664 0.052 0.683 0.552 0.439

   yes/ no 2.5 (-10.4 to 15.5) 10.4 (-6.4 to 27.2) 1.8 (-11.1 to 14.7) 2.1 (-7.4 to 11.5) 9.1 (-0.07 to18.3) 2.6 (-9.8 to 15.0) 6.2 (-14.6 to 27.0) 3.8 (-5.9 to 13.4)

   High school/university 0.753 0.582 0.473 0.871 0.723 0.446 0.392 0.757

   yes/ no -2.9 (-21.2 to 15.4) 6.5 (-17.3 to 30.6) -5.8 (-21.6 to 10.1) -1.1 (-14.7 to 12.5) -2.2 (-10.3 to 14.8) 5.4 (-8.5 to 19.2) 9.9 (-13.0 to 32.9) -2.0 (-15.2 to 11.0)

Marital state 0.471 0.011 0.049 0.315 0.528 0.368 0.456 0.197

   single/married or cohabit 4.4 (-7.6 to 16.4) 19.9 (4.7 to 35.2) 10.7 (0.04 to 21.4) -4.5 (-13.4 to 4.4) -2.8 (-11.8 to 6.1) 4.8 (-5.8 to 15.4) 6.7 (-11.1 to 24.5) -6.0 (-15.1 to 3.1)

Employment 0.344 0.332 0.986 0.703 0.954 0.261 0.947 0.517

   employed/unemployed -5.5 (-16.9 to 6.0) -7.8 (-23.6 to 8.0) -0.1 (-12.0 to 11.8) -1.7 (-10.7 to 7.2) 0.3 (-8.9 to 9.4) 5.8 (-4.4 to 16.1) 0.6 (-18.3 to 19.5) 3.1 (-6.3 to 12.4)

Adjusted for age, and sex; Beta, unstandardized coefficient; Cut-point are median value for the trauma patients

HRQoL; Heath related quality of life, SOFA;  Sequential organ failure assessment score, APACHE II; Acute Physiology and Chronic Health Evaluation  

 

Discussion 

The new and important findings in this study are that: Firstly, the early decrease in HRQoL is 

most pronounced in the physical dimensions, where the patients experience a significant 

improvement which reaches levels after two years post trauma that is comparable to other ICU 

patient groups. 
(15)

  This effect seems as a cause effect of the trauma. Secondly, we show that pre-

existing disease, most commonly psychiatric diagnoses and abuse, is the most important factor 
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for the long-term HRQoL decrease. It is interesting to note that a minority (15%) of the trauma 

patients are the ones affecting this outcome at the group level. Contrary to the general ICU 

patients that have a high burden of co-morbidity, such an effect will be more easily recognized in 

the trauma group with its low total co-morbidity rate. Thirdly, as expected the prevalence of pre-

existing diseases are less than for other ICU patients
 15

 but a new finding is that the distribution of 

the pre-existing diseases is different, encompassing more psychiatric diseases including abuse 

than an ordinary ICU cohort. Furthermore, as anticipated, the rate of diabetes and cardiovascular 

diseases was also less. 
(13)

 Fourth, for the long-term HRQoL outcome ICU-related factors and 

sociodemographic factors had smaller effects.   

 

The group studied 

The group studied is from a rural area in and around three major Swedish cities and covers a 

population of roughly 1 million inhabitants. The accident profile is that often seen in a western 

European country, being mainly traffic crashes. 
(2, 26, 27)

  The characteristics of these patients in 

respect of age, sex, and the mix of injuries, are comparable with those of other trauma studies. 
(2, 

3, 26-28)
  

The study group was all treated in critical care and the ISS and maximum SOFA scores also 

indicated serious trauma. This group had more serious injuries than those in a recent study 
(26)

 and 

was similar to yet another study of HRQoL from Sweden.
(2)

 It must be stressed that none of these 

three studies from Sweden include patients who were treated in a specialised neurosurgical ICU, 

which explains the lower ISS scores. It may be claimed that severe head injuries may affect the 

evaluation of HRQoL. 
(28)

 For this reason, the patients from this uptake area who had an 

important head injury during the study and were cared for in the neurosurgical ICU were 

excluded.  
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Although this study is a multicenter study, only 57 patients remained at the last follow-up (2 year 

follow-up). This particular group was examined for effects over time as it is claimed that only the 

patients answering at all occasions should be included in such an investigation and SF-36 is 

known to be robust over time (15, 29).  In absolute terms this is a rather small sample, although 

often claimed sufficient for measurements of HRQoL, this number dilutes the strength of the 

conclusions. Therefore, we also avoided to make any further subgroup analyses.  

Pre-existing disease 

  The prevalence of pre-existing disease where in line with other European trauma studies 
(26, 28, 30) 

that present a range of 33%- 47%. It must also be stressed that a rather high proportion (n=13 

(12%)) of the trauma patients were on sick leave before their injuries, which has also not been 

described before. 
(31, 32)

 Another factor which we think is important for the outcome in our results 

is the presence of psychiatric and abuse problems. Such complaints are known to be significant in 

younger populations where somatic illnesses are less prevalent 
(33)

. This was also the finding of 

the present study where the most common pre-existing disease group was psychiatric and abuse 

related. As the method in this investigation is based on data gathered from in hospital care records 

the registration of such problems may be claimed to be more accurate than for situations where 

the pre-existing disease inquiries are made either by the trauma surgeon to the patients or by a 

questionnaire as was partly done in the present study and where there is a significant risk that the 

patients may be assumed underreport issues of psychiatric and abuse origin.  

Despite pre-existing diseases many patients returned to work.  In the present study 49 (45%) of 

the patients were on sick leave six months after the trauma, which declined to 18 (17%) at 24 

months. Other studies have shown that 36%-47% of their patients were unable to work 12 months 

after the trauma, 
(34, 35)

 and about 20% for up to five years after the trauma.
(28, 32),30

  These data 

support the fact that our trauma group does not seem to be significantly different in these aspects 
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in comparisons of HRQoL from other patients in ICU and control groups. When we compared the 

HRQoL of our trauma group with those of healthy control groups, we found the same results as in 

other studies, that is, the trauma group had a reduced HRQoL in all dimensions of SF-36.
32

  In 

our investigation we also included sociodemographic data as it is well known to affect HRQoL 
2
. 

This was also our finding but these effects were rather small (effects in only 2 dimensions out of 

40 (RP and BP)). However, we think it is important that they are included to improve the whole 

analysis model. The new approach and findings in the present study are related to the comparison 

of HRQoL in the trauma group with a control group in the uptake area of the hospitals, and 

adjusting for the prevalence of pre-existing diseases.  

 

Effects of trauma and ICU related factors 

Although Sluys et al found that ISS had an effect on HRQoL in five dimensions of SF-36 
(2)

, if 

ISS was in the range of 16-24 we found no such effects. Our findings  are in line with Holtslag et 

al, who described a group of patients who were similar to ours.
(28)

 Ringdal et al found that 

APACHE II scores affected HRQoL in one physical and two mental dimensions of SF-36 
(26)

, and 

we found effects in two of the mental dimensions. These findings are difficult to explain as: the 

APACHE II scores that we recorded are low, and in our other studies on critical ill patients even 

high APACHE II scores did not have an effect on HRQoL 
15

. This is contradicting our study 

where we found a mall effect of APACHE II on HRQoL in the dimensions (Vitality and Mental 

health). Length of stay in ICU did not affect HRQoL in our trauma patients. This is in line what 

we have previously presented for ICU patients.
(13-15)

 but is contrary to the findings of Ringdal et 

al who found a correlation between longer stay in ICU and worse physical function and 

limitations of roles as a result of physical problems.
(26, 30)

 This outcome may be due to a shorter 

follow-up period in that study 
26

. As far as maximum SOFA score was concerned, we found 
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effects mainly in the dimension of physical function, a finding similar to that we have seen for 

patients in ICU with diagnoses other than trauma. 
(13)

 This is also supported by the data of 

Ringdal et al. 
(26)

 

 

Conclusions 

The new and important finding in this study is that the trauma population seems to have a trauma 

specific HRQoL outcome pattern. The most pronounced reduction was seen early in physical 

health and this normalized during the two years follow-up after the injury. The effects of pre-

existing diseases were significant and most pronounced in the mental health related dimensions of 

the SF-36. This may be due to the fact that the most prevalent pre-existing disease group among 

the trauma patients was psychiatric diagnoses and abuse related.  
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