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Abstract 
Purpose: The purpose of this study was two-fold. The first goal was to investigate which variables were associated with the remaining physical 

limitations of severely injured patients after the initial rehabilitation phase. Second, we investigated whether physical limitations were 

attributable to the association between psychological complaints and quality of life in this patient group. 

Methods: Patients who were 18 years or older and who had an injury severity score (ISS) > 15 completed a set of questionnaires at one time-

point after their rehabilitation phase (15-53 months after their trauma). The Short Musculoskeletal Function Assessment (SMFA) questionnaire 

was used to determine physical limitations. The Hospital Anxiety and Depression Scale, the Dutch Impact of Event Scale and the Cognitive 

Failure Questionnaire were used to determine psychological complaints, and the World Health Organization Quality of Life assessment 

instrument-BREF was used to measure general Quality of Life (QOL).  

Differences in physical limitations were investigated for several trauma- and patient-related variables using non-parametric independent-sample 

Mann-Whitney U tests. Multiple linear regression was performed to investigate whether the decreased QOL of severely injured patients with 

psychological complaints could be explained by their physical limitations. 

Results: Older patients, patients with physical complaints before the injury, patients with higher ISS scores, and patients who had an injury of the 

spine or of the lower extremities reported significantly more physical problems. Additionally, patients with a low education level, patients who 

were living alone, and those who were unemployed reported significantly more long-term physical problems.  

Severely injured patients without psychological complaints reported significantly less physical limitations than those with psychological 

complaints. The SMFA factor of Lower extremity dysfunction was a confounder of the association between psychological complaints and QOL 

in all QOL domains.  



Conclusions: Long-term physical limitations were mainly reported by patients with psychological complaints. The decreased QOL of severely 

injured patients with psychological complaints can partially be explained by physical limitations, particularly those involving lower extremity 

function. Experienced physical limitations were significantly different for some trauma and patient characteristics. These characteristics may be 

used to select patients for whom a rehabilitation programme would be useful.  
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Introduction 

Survival from trauma has increased in recent decades.1 Therefore, the focus is shifting from mortality to non-fatal outcome parameters, such as 

(health-related) quality of life ((HR)QOL). Previous studies showed that the (HR)QOL of severely injured patients is lower than that of the 

general population.2-8 This decrease in (HR)QOL seems to depend on both psychological complaints and physical limitations, but few studies 

measured these three parameters within the same study population. 

Severely injured patients can suffer from long-lasting physical disabilities.9-12 A strong association was found between these physical limitations 

and (HR)QOL.13-15 To improve the (HR)QOL of patients with physical limitations, it is important to gain more insight into factors that are 

associated with the long-lasting physical limitations of trauma survivors.  

In addition, psychological problems in trauma survivors were shown to be an important and possibly underestimated factor for their decreased 

(HR)QOL.16-20 It is known that traumatic experiences such as a life-threatening experience or a severe accident can cause psychological 

problems, such as anxiety, depression, or posttraumatic stress disorder (PTSD). The patients who develop these symptoms may be more bothered 

by similar physical complaints than the patients without psychological problems. An association between impaired functional outcome and post-

traumatic psychological complaints has been described.20-23 Therefore, psychological complaints may be caused by the physical sequelae of 

severely injured patients and cause a decreased QOL in trauma survivors as a result. However, as far as we know, this has not previously been 

investigated. Therefore, we assessed physical functioning, psychological complaints and QOL of severely injured patients after their 

rehabilitation phase. Strong correlations between psychological complaints and QOL and between physical limitations and QOL have already 

been determined in this study population.13;18 The time between the trauma and the completion of the questionnaires neither significantly 

influenced the OQL nor the psychological complaints of this patient group.18;24  



The first objective of this study was to examine the relationship between the physical functioning of severely injured patients after their first 

rehabilitation phase and injury- or patient-related factors. The second objective was to determine whether the decreased QOL associated with 

psychological complaints could be explained by the physical limitations of these patients. If their decreased QOL was mainly caused by 

psychological complaints, then psychological interventions would be a good foundation to improve the QOL of severely injured patients. 

 



Patients and methods 

Inclusion criteria and the methods for data collection are described briefly here because they have previously been extensively described.18;24 

Patients who were hospitalized because of a severe injury (ISS >15) were included in this cross-sectional study if they were 18 years of age or 

older, had a traceable home address, were able to complete a set of questionnaires in Dutch and were able to provide written informed consent. 

All questionnaires were completed at a single time-point. Demographic data, characteristics of the trauma, and medical data were extracted 

retrospectively from the Dutch trauma registry and from a general questionnaire. The Abbreviated Injury Scale (AIS) and the ISS were used to 

determine both the injured body area and the severity of the injuries.  

QOL was measured with the Dutch version of the World Health Organization Quality of Life assessment instrument-BREF (WHOQOL-

BREF).25;26 This questionnaire consists of two questions on overall QOL and general health and questions within the four domains of Physical 

health (7 items), Psychological health (6 items), Social relationships (3 items), and the Environment (8 items). Raw domain scores within those 

four domains were transformed to a 4-20 score.25 In each domain, higher scores indicate a higher QOL.  

Dutch versions of the Hospital Anxiety and Depression Scale (HADS)27;28, the Impact of Events Scale (IES)29;30 and the Cognitive Failure 

Questionnaire (CFQ)31 were used to assess psychological complaints. Patients were believed to suffer from psychological complaints if they had 

an HADS score ≥ 11 on at least one of the two subscales (Depression and Anxiety),27 an IES score ≥ 35,32 or a CFQ score ≥ 55.33 

Functional limitations were assessed using the Dutch adaptation of the Short Musculoskeletal Function Assessment (SMFA) questionnaire.34 

This questionnaire was originally designed to measure functional status and HRQOL. The adapted Dutch version of the SMFA was found to be a 

valid measure in severely injured patients. A three-factor structure was found with the factors Upper extremity dysfunction, Lower extremity 



dysfunction and Emotion.13 The factors Upper and Lower extremity dysfunction mainly contain questions that ask the patients about their 

functional status. The questions in the factor Emotion are mainly focused on how much patients are debilitated by their physical limitations. In 

this study, only the scores of the factors Upper and Lower extremity dysfunction were considered, as the SMFA was used in this study to 

determine the functional limitations of the patients. For each factor, higher scores represent more physical limitations.  

The SMFA scores of the severely injured patients were compared with the baseline scores of a reference group (i.e., 351 patients with a wrist or 

an ankle fracture who had clearly been instructed to provide their pre-injury scores shortly after their trauma).35 

 

Statistical analysis 

The scores of the SMFA factors Upper extremity dysfunction and Lower extremity dysfunction were not normally distributed. Therefore, 

nonparametric independent-sample Mann-Whitney U tests were used to investigate the difference in SMFA scores for several trauma- and 

patient-related variables and to compare the scores of the SMFA factors for patients with and without psychological complaints. In addition, the 

scores of the traumatized patients were compared with the baseline SMFA scores of a reference group.35  

An association between psychological complaints and the QOL had previously been determined in our study population.18 Because an 

association between physical complaints and QOL had also been found,13 multiple linear regression analyses were performed to determine 

whether that association could partially be explained by the physical limitations of the patients. The missing SMFA scores were completely 

missing at random concerning age, gender, admission time and type and severity of injury. So, the regression analysis were run on the set of 

patients with full SMFA data (n=128), to ensure that all models are based on the same set of patients. The possible confounding effect of physical 

limitations in the association between psychological complaints and the QOL (WHOQOL-BREF score) of the patients was determined by 



introducing the SMFA scores of the factors Upper and Lower extremity dysfunction in this model with psychopathological complaints and QOL. 

QOL was the dependent variable in this model. The physical limitations were assumed to be a confounder in a QOL domain if introduction of the 

variables Upper or Lower extremity dysfunction caused a substantial change (>10%) in the regression coefficient of psychological complaints. In 

addition, interaction terms were added to determine whether physical limitations were an effect modifier in the association between 

psychopathological complaints and QOL. 

The time between the trauma and the completion of the questionnaires was added into this model to investigate whether there was a difference 

for the patients whose trauma had occurred further in the past. 

The data were analysed using IBM SPSS statistics 19 software (SPSS Chicago, IL, USA; version 19.0). The significance level was p<0.05 for all 

the tests used.  



Results 

Patients 

Patient characteristics have been described extensively elsewhere.18;24 In sum, 173 severely injured patients (response rate 61%) returned the 

questionnaires. The mean time since the injury was 2.8 (SD 0.9) years. Most patients were males (69%), with a mean age of 46 (SD 19) years 

and a median ISS of 21 (interquartile range 17-27). The most common injury was intracranial injury (61%), and 86% of the patients had received 

ICU treatment (table 1).  

 
Physical functioning 
 
Almost 3 years after their trauma, severely injured patients reported significantly more physical limitations than a reference group (figure 1). The 

SMFA scores for Upper and Lower extremity dysfunction were significantly higher in patients with a higher ISS, in patients with spinal injury 

and in patients who could not return to work after their injury. Older patients, patients who were unemployed at the time of the injury, those who 

had physical complaints before the trauma, and those with a low education level (p<0.001 for both factors) also reported more physical 

complaints related to both Upper and Lower extremity dysfunction after the trauma. Patients who were living alone or who had a lower extremity 

injury denoted only significantly higher scores for the factor Lower extremity dysfunction. Patients for whom the trauma had occurred further in 

the past also reported significantly lower scores, indicating less complaints, for the factor Lower extremity dysfunction (p=0.006 for SMFA 

Lower extremity dysfunction; p=0.151 for SMFA Upper extremity dysfunction in a linear regression model). The results for the binominal 

variables are shown in table 1. Furthermore, the length of in-hospital stay was also significantly correlated with both Upper extremity 

dysfunction (p<0.001) and Lower extremity dysfunction (p=0.004). 

 



  



Association between physical functioning and psychological complaints 
The patient group with psychological complaints reported significantly higher SMFA scores, indicating more physical limitations, than those of 

the patient group without psychological complaints (p<0.001). The median values and quartiles are shown in table 2. The mean SMFA scores of 

patients without psychological complaints did not significantly differ from those of a reference group (Lower extremity dysfunction: p=0.069, 

Upper extremity dysfunction: p=0.147) (figure 1). 

 
Association between physical functioning, psychological complaints and QOL 
 
Introducing the factor Lower extremity dysfunction into a model with psychological complaints and QOL caused a substantial change (>10%) in 

the regression coefficient of the psychological complaints variable for all WHOQOL-BREF domains (table 3). Introducing the factor Upper 

extremity dysfunction instead of Lower extremity dysfunction changed this regression coefficient as well, but to a lesser extent. Adding the 

factor Upper extremity dysfunction to the model with the variables Lower extremity dysfunction and Psychological complaints did not alter the 

regression coefficient for the effect of psychological complaints on QOL (table 3). In all WHOQOL-BREF domains, neither the interaction term 

between psychological complaints and Upper extremity dysfunction nor the interaction term between psychological complaints and Lower 

extremity dysfunction was significant. These results did not depend on the time that had elapsed between the trauma and the completion of the 

questionnaires. 

 

 



Discussion 

The first objective of our study was to examine physical function among severely injured patients and its relationship with trauma-related and 

patient-related factors. In agreement with the results from former studies that described long-lasting physical limitations after a severe 

injury,6;12;20 the severely injured patients in this study reported more physical limitations than a reference group. However, patients without 

psychological complaints did not report more physical complaints than a reference group. The observed increase in physical limitations seemed 

to be primarily reported by the severely injured patients who were suffering from psychological complaints. Previous studies also reported a 

relationship between posttraumatic psychological complaints and impaired functional outcome.20;22;23 

In addition, older patients and patients with a higher ISS, a longer in-hospital stay, physical complaints before the trauma, or an injury of the 

spine or the lower extremities reported more physical limitations. Similar associations were found in a previous study, except for the association 

between ISS and physical limitations.36 This may be due to different inclusion and exclusion criteria because MackKenzie et al. included less 

severely injured patients and excluded patients with severe brain injury in their study. Holtslag et al. also mentioned age, comorbidity, and spinal 

cord or extremity injury as predictors of long-term disability after major trauma.37 

The association between physical limitations and employment or educational level is in agreement with previous studies, in which employment 

and educational level were important predictors of long-term functional problems after a severe injury.38;39 Possibly, patients with a low 

education more often have a job that requests greater physical capacities, resulting in more physical complaints before the trauma. If there are 

physical sequelae of the injury, this may also cause more difficulties in returning to work or could even result in unemployment. 

Although the improvement in physical functionality seems to occur mainly in the first year after the trauma,40 Soberg et al. also found better 

physical function in the second year after the trauma compared with the first year.12 In our study, we found a long-term positive effect of time on 



Lower extremity dysfunction. In agreement with the results found in a previous study,41 many patients reported no long-term problems in the 

function of their upper extremities. Most likely, the process of recovery from an injury to the upper extremities had already been completed when 

the questionnaires were completed.  

In previous studies, brain injury was described as a predictor of disability.37;39;41 In prior research, trends towards a difference in physical 

limitations between patients with and without brain injury and in the extent to which patients with and without brain injury seem to be debilitated 

by their limitations were found.13 In addition, patients with both a brain injury and a moderate rating of disability reported a lower life 

satisfaction rating than patients with either a severe or mild disability rating.42 In that context, it would have been relevant to perform subgroup 

analyses of patients with and without brain injury with respect to physical limitations and QOL. However, the patient numbers were insufficient 

to produce reliable and significant results. Therefore, a larger study would be advisable to facilitate subgroup analysis.  

 

The second objective of this study was to determine whether an association between psychological complaints and QOL could be explained by 

the physical limitations of the patients. The association between psychological complaints and QOL was not different between patients with and 

without physical limitations, as no effect modification was found. Further, the variance of the decrease in QOL of patients with psychological 

complaints could partially be explained by their physical limitations, as physical limitations of both the upper and lower extremities were 

confounders in the association between psychological complaints and QOL. The confounding effect was larger for Lower extremity dysfunction 

than for Upper extremity dysfunction. This is probably due to a complete recovery of injuries to the upper extremities, given the large ceiling 

effect for the factor Upper extremity dysfunction. Stalp et al. also found more functional limitations for patients with injuries to the lower 

extremities two years after multiple blunt injuries.9 Patients with an injury to the upper extremities needed a shorter rehabilitation phase to get 



similar results in functionality than patients with injuries of comparable severity to the lower extremities. In addition, pain may be a relevant 

component in explaining the different effect of functional limitations in the upper and lower extremities. More than half of the patients reported 

that they still suffered from severe pain that persisted two years after their trauma.15 Patients with lower limb injuries often have a larger quantity 

and more constant pain than patients with upper limb injuries. This would be reflected in more restricted function of the lower extremities, which 

results in restricted movement. This makes patients with lower limb injuries more dependent on others. Therefore, functional limitations of the 

lower extremities will have a larger impact on the social aspects of life than comparable complaints of the upper extremities. The above factors 

may result in a later and more difficult acceptance of sequelae for patients with injuries to the lower extremities.  

It is still unclear how the association between physical limitations, psychological complaints and QOL operates and which comes first. Physical 

limitations might cause decreased QOL, but physical limitations may also cause psychological complaints and influence QOL indirectly. 

Moreover, patients with psychological complaints might suffer more from similar functional limitations or experience more physical limitations 

than patients without psychological complaints even though their objective physical abilities are similar. This should be further investigated.  

Physical limitations might be more important for (HR)QOL directly after the trauma because patients and doctors are mainly working to achieve 

good physical recovery at that moment. Psychological factors may become more important later for some patients, when the patients realize that 

they will have to live with the sequelae of the trauma such as permanent impairment. Indeed, previous studies found that physical wellbeing was 

further decreased after the trauma than mental wellbeing5;8 but that the overall decrease in HRQOL remained and primarily had a psychological 

basis.5 Future studies should follow patients over time to determine how physical limitations and psychological complaints develop over time 

while investigating how these factors influence each other. 

 



Multidisciplinary revalidation programmes are now mainly accessible for trauma survivors with a poor physical recovery. It should be explored 

whether not only patients with a low physical recovery but also patients for whom low QOL or psychological problems are expected could 

benefit from revalidation programmes. Several parameters that were associated with physical limitations are also associated with QOL, such as 

inability to return to work, physical complaints before the trauma, or low educational level. As described above, educational level and physical 

limitations may be related to return to work. Patients who cannot regain their previous job or become unemployed may experience lower QOL, 

but it is also possible that patients with decreased QOL need more time to return to work. Age and ISS were not related to QOL in our study 

population,24 although older patients and more severely injured patients reported more physical limitations. Older patients may have accepted 

their physical limitations easier because they might be used to the expectation of physical limitations due to ageing. Very severely injured 

patients may accept their limitations easier, as they are mainly happy to still be alive. In addition, the process of acceptance may start earlier if it 

is immediately evident that previous activity levels will not be regained.  

The physical limitations themselves seem less important for QOL than the extent to which patients are bothered by them.13 Therefore, it might be 

worthwhile to help patients to accept their limitations and to try to decrease the extent to which they are bothered by their experienced 

limitations. This might be possible by focusing on the patients’ capacities instead of their limitations during the revalidation process. This kind of 

assistance may particularly be helpful for patients with characteristics such as psychological complaints, comorbidities, low education and lack of 

employment.  

 

Some limitations of this study should be mentioned. Selection bias cannot be excluded, as the response rate was 61%. However, the groups of 

respondents and non-respondents were comparable, except for a slight overrepresentation of women in the respondent group. Although QOL and 



physical limitations were not found to be gender-dependent, women reported psychological complaints more often than men in our study 

population. In addition, recall bias may have influenced the results because the condition of the patients before their trauma can only be 

determined retrospectively in trauma care studies. 

Furthermore, the SMFA Upper extremity dysfunction value could not be determined for all patients because some patients did not complete all 

questions of the questionnaire. We assume that some of those patients accidentally did not receive the last page of the questionnaire because 12 

patients did not return this page. Therefore, the responses to the last ten questions of the SMFA were missing for those patients. We assume that 

the missing values did not influence the outcomes of our study, as the missing responses were randomly spread among the study population. 

None of the questions of the last page were incorporated in the factor Upper extremity dysfunction, and only two of these questions were 

incorporated in the factor Lower extremity dysfunction. 

Because of the cross-sectional design of the study, it was impossible to investigate the exact interaction between physical limitations, 

psychological complaints and QOL or to determine which one preceded the others. In addition, the number of patients was insufficient to 

perform subgroup analyses according to the type of conditions (e.g., brain injury or extremity injury). Therefore, it would be advisable to perform 

larger prospective follow-up studies in the future.  



Conclusions  

Approximately 3 years after a severe injury, physical limitations were mainly reported by patients with psychological complaints. Physical 

limitations seem to be important in the association between psychological complaints and QOL. In the longer term, functional limitations of the 

lower extremities seem to be particularly relevant. However, it is unclear how the interaction between physical limitations, psychological 

complaints and QOL operates and which one precedes the others. For treatment purposes, the development of this association should be further 

investigated in larger, longitudinal follow-up studies in the future. Furthermore, several patient- and injury-related characteristics that were 

associated with QOL were also associated with physical limitations (e.g., physical complaints before the injury, education level and employment 

status). Such parameters may be used to select patients for whom a multidisciplinary rehabilitation programme would be useful.  



Figure 1 

 
 
Figure 1: Mean SMFA scores of the factors Upper extremity dysfunction and Lower extremity dysfunction in severely injured 
 patients with and without psychological problems compared with a reference group of the general Dutch population. 
* (non-parametric Mann-Whitney test); p< 0.001. 
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Figure 2 

 
 
Figure 2: Comparison of mean SMFA scores of the factors Upper extremity dysfunction and Lower extremity dysfunction in severely  
injured patients with and without psychological problems for four groups of patients with a different time that elapsed between their  
trauma and the completion of the questionnaires. 
* (non-parametric Mann-Whitney test); p< 0.001 in the comparison between patients with and without psychological problems. 
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Table 1: Patient characteristics, WHOQOL-BREF scores (N; mean (SD)) for all domains and SMFA scores (N; median (min, max)) for the SMFA factors Upper extremity dysfunction and Lower 
extremity dysfunction in severely injured patients. 
   Patient 

characteristics 
N (%) 

WHOQOL 
general 

(N; mean (SD) 

WHOQOL 
Physical 

(N; mean (SD) 

WHOQOL 
Psychological 
(N; mean (SD) 

WHOQOL 
Social 

(N; mean (SD) 

WHOQOL 
Environment 

(N; mean (SD) 

Upper extremity 
dysfunction 

(N; median (min, max) 

Lower extremity 
dysfunction 

(N; median (min, max) 

Age < 55  111 (64) 108; 7,0 (1,9) 107; 14,0 (3,8) 109; 13,8 (3,3) 109; 14,5 (3,6) 109; 14,7 (3,0) 106; 1.1 (0-86,4)  91; 16.7 (0-83,3)  
>= 55  62 (36) 57; 7,4 (1,4) 58; 14,6 (3,1) 58; 14,5 (2,5) 58; 15,4 (2,1)* 58; 15,9 (2,3)* 58; 6.8 (0-100) * 40; 26.7 (0-93,3)* 

Gender  Male  120 (69) 114; 7,2 (1,7) 115; 14,4 (3,5) 115; 14,3 (3,0) 115; 14,7 (3,0) 115; 15,1 (2,7) 115; 2.3 (0-100) 90; 17.5 (0-93,3) 
Female  53 (31) 51; 7,0 (1,9) 50; 13,7 (3,6) 52; 13,6 (3,1) 52; 15,1 (3,6) 52; 15,3 (3,0) 49; 4.5 (0-65,9) 41; 21.7 (0-83,3) 

Household 
composition 

Alone  40 (23) 39; 6,4 (2,0) * 39; 12,9 (3,7) * 39; 13,1 (3,2) * 39; 13,6 (3,8) * 39; 14,1 (2,9) * 38; 3.4 (0-86,4) 27; 26.7 (1,7-93,3)* 
Together  131 (76) 125; 7,4 (1,6)  125; 14,6 (3,4)  127; 14,4 (2,9)  127; 15,3 (2,8)* 127; 15,5 (2,7)  126; 2.3 (0-100) 104; 15 (0-90) 

Employed at 
the time of 
injury  

Yes  113 (65) 110; 7,2 (1,8) 110; 14,3 (3,5) 112; 14,1 (3,0) 112; 14,8 (3,1) 112; 15,0 (2,9) 108; 2.3 (0-100) 89; 15 (0-90)* 
No  

60 (35) 55; 7,0 (1,8) 55; 14,0 (3,6) 55; 14,0 (3,2) 55; 14,9 (3,2) 55; 15,4 (2,7) 56; 4.5 (0-90,9) 42; 26.7 (0-93,3) 
Returned to 
work after 
injury 

Yes  54 (31) 53; 7,9 (1,1)** 53; 16,3 (2,5)** 54; 15,3 (2,3)** 54; 15,5 (2,4)* 54; 16,2 (2,3)** 54; 0 (0-34,1)** 45; 5 (0-61,7)** 
No  

55 (32) 53; 6,5 (2,0) 53; 12,6 (3,3) 54; 12,9 (3,2) 54; 14,2 (3,7) 54; 13,9 (2,9) 50; 11.4 (0-100) 42; 33.3 (0-90) 
ISS  16-25  97 (56) 90; 7,1 (1,8) 91; 14,2 (3,4) 92; 14,0 (2,9) 92; 14,8 (2,9) 92; 15,1 (2,8) 91; 2.3 (0-100) 74; 13.3 (0-90) 

>= 25  76 (44) 75; 7,2 (1,8) 74; 14,2 (3,7) 75; 14,1 (3,1) 75; 14,9 (3,4) 75; 15,2 (2,9) 73; 4.5 (0-90,9)* 57; 26.7 (0-93,3)* 
AIS region Head Yes 131 (76) 123; 7,0 (1,8) 123; 14,1 (3,4) 125; 13,9 (3,0) 125; 14,5 (3,3)* 125; 15,0 (2,8) 123; 2.3 (0-90,9) 101; 20 (0-86,7) 
  No 42 (24) 42; 7,4 (1,7) 42; 14,4 (4,0) 42; 14,6 (3,0) 42; 15,8 (2,4) 42; 15,4 (2,7) 41; 4.5 (0-100) 30; 22.5 (0-93,3) 
 Face Yes 46 (27) 44; 6,9 (1,7) 44; 13,7 (3,8) 45; 13,5 (3,0) 45; 14,5 (3,0) 45; 14,8 (2,7) 43; 0 (0-70,5) 37; 20 (0-86,7) 
  No 127 (73) 121; 7,2 (1,8) 121; 14,4 (3,4) 122; 14,3 (3,0) 122; 15,0 (3,2) 122; 15,3 (2,9) 121; 2.3 (0-100) 94; 20 (0-93,3) 
 Thorax Yes 71 (41) 69; 7,2 (1,7) 68; 14,5 (3,6) 70; 14,3 (3,0) 70; 15,2 (3,2) 70; 15,7 (2,5)* 67; 4.5 (0-86,4) 51; 16.7 (0-86,7) 
  No 102 (59) 96; 7,0 (1,8) 97; 14,0 (3,5) 97; 13,9 (3,0) 97; 14,6 (3,2) 97; 14,7 (3,0) 97; 2.3 (0-100) 80; 20.8 (0-93,3) 
 Abdomen Yes 30 (17) 29; 7,3 (1,8) 30; 14,9 (4,0) 30; 14,6 (3,3) 30; 15,1 (3,7) 30; 15,6 (2,9) 30; 1.1 (0-45,5) 26; 7.5 (0-78,3) 
  No 143 (83) 136; 7,1 (1,8) 135; 14,0 (3,4) 137; 13,9 (3,0) 137; 14,8 (3,0) 137; 15,0 (2,8) 134; 2.3 (0-100) 105; 21.7 (0-93,3) 
 Spine Yes 38 (22) 38; 6,9 (1,8) 37; 13,3 (3,6) 38; 13,7 (2,7) 38; 14,9 (2,8) 38; 14,2 (2,5)* 35; 6.8 (0-100)* 26; 33.3 (1,7-93,3)* 
  No 135 (78) 127; 7,2 (1,8) 128; 14,4 (3,5) 129; 14,2 (3,1) 129; 14,8 (3,3) 129; 15,4 (2,8) 129; 2.3 (0-77,3) 105; 18.3 (0-86,7) 

 Upper 
extremity 

Yes 53 (31) 
50; 7,0 (1,8) 48; 13,9 (3,5) 50; 13,7 (3,3) 50; 15,1 (3,3) 50; 14,7 (2,9) 50; 4.5 (0-86,4) 40; 24.2 (0-86,7) 

  No 120 (69) 115; 7,2 (1,8) 117; 14,3 (3,6) 117; 14,2 (2,9) 117; 14,8 (3,1) 117; 15,3 (2,8) 114; 2.3 (0-100) 91; 20 (0-93,3) 

 Lower 
extremity 

Yes 53 (31) 
49; 6,9 (1,8) 48; 14,0 (3,7) 50; 13,9 (3,1) 50; 15,0 (3,3) 50; 15,1 (3,0) 49; 2.3 (0-70,5) 38; 32.5 (0-86,7)* 

  No 120 (69) 116; 7,2 (1,8) 117; 14,3 (3,5) 117; 14,1 (3,0) 117; 14,8 (3,1) 117; 15,2 (2,7) 115; 2.3 (0-100) 93; 15 (0-93,3) 
Physical 
disorders 
before injury 

Yes  43 (25) 42; 6,7 (2,0) 42; 12,9 (3,4)* 42; 13,6 (3,2) 42; 14,2 (3,3) 42; 14,4 (2,7) 40; 19.3 (0-90,9)** 28; 55.8 (0-93,3)** 
No  129 (75) 122; 7,2 (1,7) 122; 14,6 (3,5) 124; 14,2 (3,0) 124; 15,1 (3,1) 124; 15,4 (2,8) 124; 0 (0-100) 103; 13.3 (0-76,7) 

Mental 
treatment 
before injury 

Yes  16 (10) 16; 6,1 (2,6)* 16; 12,4 (4,5)* 16; 11,5 (4,0)* 16; 13,7 (4,5) 16; 13,8 (4,1) 14; 3.4 (0-65,9) 12; 37.5 (0-83,3) 
No 
 

 156 (90) 
149; 7,2 (1,6) 149; 14,4 (3,4) 151; 14,3 (2,8) 151; 15,0 (3,0) 151; 15,3 (2,6) 149; 2.3 (0-100) 119; 20 (0-93,3) 

Received ICU 
treatment 

Yes  148 (86) 143; 7,1 (1,8) 143; 14,2 (3,6) 145; 14,0 (3,1) 145; 14,9 (3,1) 145; 15,1 (2,9) 141; 2.3 (0-100) 112; 20.8 (0-93,3) 
No  25 (14) 22; 7,4 (1,7) 22; 14,2 (3,2) 22; 14,2 (2,5) 22; 14,7 (3,5) 22; 15,4 (2,4) 23; 2.3 (0-65,9) 19; 15 (0-61,7) 

 
* p < 0.05; ** p < 0.001 in nonparametric independent-samples Mann-Whitney U tests for SMFA scores and in independent Student’s t-tests for WHOQOL-BREF scores.   



Table 2: SMFA scores for both Upper extremity dysfunction and Lower extremity dysfunction were significantly decreased in severely injured patients with psychological complaints compared 
to patients without psychological complaints. The median values and first and third quartiles are presented. 
 
 
 

 
 
 
 
 
 
 
 

Non-parametric Mann-Whitney test; * p<0.001 compared with patients without psychological complaints. 
 

 Upper extremity 
dysfunction 

Lower extremity 
dysfunction 

   

With psychological 
complaints 

15.9 (2.3-31.8)* 
n=49 

36.7 ( 21.7-62.1)* 
n=40 

Without 
psychological complaints 

0.0 (0.0-6.8) 
n=113 

10.0 (3.3-30.0) 
n=91 
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Table 3: Results from the multiple linear regression analysis of severely injured patients with complaints for quality of life, 
adjusted for physical limitations.  
 WHOQOL-

BREF  
General  
n=126 

WHOQOL-
BREF physical  
n=127 

WHOQOL-BREF 
psychological  
n=128 

WHOQOL-
BREF social  
n=128 

WHOQOL-BREF 
environmental 
n=128 

Psychological complaints 
present 

-1.9 (-2.5 to -
1.3) 
p<0.001 
R2=.234 

-4.1 (-5.3 to -
2.9) 
p<0.001 
R2=0.279 

-4.1 (-5.0 to -3.1) 
p<0.001 
R2=0.376 

-2.1 (-3.3 to -
0.9) 
p=0.001 
R2=0.091 

-3.1 (-4.0 to -2.1) 
p<0.001 
R2=0.239 

Psychological complaints 
present, adjusting for the 
following factors: 

     

SMFA Lower extremity 
dysfunction 

-1.3 (-1.9 to -
0.7)* 
p<0.001 
R2=0.333 

-2.3 (-3.4 to -
1.3)* 
p<0.001 
R2=0.521 

-3.2 (-4.2 to -
2.3)* 
p<0.001 
R2=0.440 

-1.4 (-2.7 to -
0.2)* 
p=0.028 
R2=0.132 

-2.0 (-3.0 to -
1.0)* 
p<0.001 
R2=0.363 

SFMA Upper extremity 
dysfunction 

-1.7 (-2.3 to -
1.0)* 
p<0.001 
R2=0.256 

-3.3 (-4.5 to -
2.2)* 
p<0.001 
R2=0.355 

-3.8 (-4.8 to -2.8) 
p<0.001 
R2=0.390 

-1.8 (-3.0 to -
0.5) 
P=0.006 
R2=0.109 

-2.5 (-3.5 to -
1.6)* 
p<0.001 
R2=0.291 

SMFA Upper extremity 
dysfunction and SMFA 
Lower extremity 
dysfunction 

-1.3 (-1.9 to -
0.7) 
P<0.001 
R2=0.342 

-2.3 (-3.4 to -
1.3) 
P<0.001 
R2=0.530 

-3.3 (-4.3 to -2.3) 
P<0.001 
R2=0.447 

-1.4 (-2.7 to -
0.2) 
P=0.028 
R2=0.133 

-2.0 (-3.0 to -1.0) 
P<0.001 
R2=0.364 

 
Beta and 95% confidence intervals, p-values and R2 values for the unstandardized regression coefficients from a linear 
regression model are shown.  
R2 (= variance explained by variables) 
* Confounding. The variables SMFA Lower extremity dysfunction and SFMA Upper extremity dysfunction were adjusted to a 
simple linear regression model with psychological complaints and the dependent variable QOL in the different QOL domains. 
Confounding is based on a 10% change of the regression coefficient (Beta) of psychological complaints in this model. Upper 
extremity dysfunction and Lower extremity dysfunction were both confounders in this model if they were adjusted. 
Adjustment of both variables did not change the model that had only been corrected for Lower extremity dysfunction.  
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