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Abstract

In this cross-sectional study the psychometric properties are examined of the adapted Dutch
translation of the Short Musculoskeletal Function Assessment (SMFA) questionnaire in
severely injured patients (ISS>15).
Patients and Methods: Patients (N = 173) completed the SMFA, the World Health
Organization Quality of Life assessment instrument-BREF (WHOQOL-BREF), the Dutch
Impact of Event Scale (IES), the Hospital Anxiety and Depression Scale (HADS) and the
Cognitive Failure Questionnaire (CFQ). The Abbreviated Injury Score and the Injury Severity
Score were established to determine the injured body area and the severity of the injuries.
Exploratory factor analysis (method: PAF) was performed. Correlations were calculated
between our SMFA factors and scores on the WHOQOL-BREF, IES, HADS and CFQ. The
SMFA scores of the factors Upper and Lower were compared between subgroups of patients
with and without injuries in respectively the upper extremities and the lower extremities. For
responsiveness analysis, data were compared with the baseline SMFA measurement of a
reference group.
Results: A three-factor structure was found: Lower extremity dysfunction, Upper extremity
dysfunction, and Emotion. Strong correlations between the SMFA and the other
questionnaires were found. Patients with injury of the lower extremities had significantly
higher scores on the factor Lower extremity dysfunction than patients without injury of the
lower extremities (p=0.017). In none of the factors, a significant difference in mean scores
was found between patients with and without injury of the upper extremities. Severely injured
patients had significantly higher SMFA scores than the reference group (p<0.001).
Conclusion: The adapted Dutch translation of the SMFA showed good psychometric
properties in severely injured patients. It appeared to be useful to get a general overview of
patients’ health status (HS) as well as patients’ quality of life (QOL).
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Introduction

Patients who survive a severe injury often have several types of long lasting disabilities. This
often has serious social and economic consequences.1 This is not only caused by objective
functional limitations. Subjective factors seem to be involved in the recovery process as well.
So it is relevant to pay also attention to the patients’ experiences about their functioning. For
this purpose, health status (HS) and health related quality of life (HRQOL) questionnaires
have been designed. In HS studies patients are asked about their experiences concerning
functioning on a physical, psychological and social domain. (HR)QOL studies, have added
the factor satisfaction with this functioning to this concept.
There is a growing interest to investigate HS and HRQOL of severely injured trauma
survivors, but it is difficult to examine this adequately in those patients with body region
specific questionnaires, because they often have injuries in multiple body regions. Therefore,
generic questionnaires, like the EuroQol Group’s EQ-5D instrument (EQ-5D) and the ShortForm-36 (SF-36), are mostly used to measure HS in severely injured patients.
However, HS questionnaires like the EQ-5D and the SF-36 have been designed to examine
limitations concerning functioning. No attention is paid to patients’ satisfaction with
functioning, although this is the core of the definition of QOL according to the World Health
Organization Quality of Life Group (WHOQOL group).2 The Short Musculoskeletal Function
Assessment (SMFA), a generic questionnaire that is also frequently used to determine
functional limitations, pays attention to HRQOL. It has been designed to measure the HS and
HRQOL of patients with a broad range of musculoskeletal injuries and disorders and consists
of two parts: a functional index and a bothersome index. The bothersome index, in which
patients are asked how much they are bothered by their physical limitations, pays attention to
the aspect satisfaction with functioning. Therefore, we used the SMFA as part of a larger
study in which the (HR)QOL of severely injured patients was investigated.3, 4 In the questions
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of the functional index, patients are asked for their physical limitations. This index is grouped
into four categories: daily activities, emotional status, function of arm and hand, and
mobility.5
The SMFA has been translated in several languages and found to be valid in several studies.
However, in the studies in which a factor analysis was performed, the properties of the
translated SMFA did not meet original a priori the structure of the conventional Function and
Bother index.6-9
In addition, the SMFA has not yet been examined in severely injured patients (ISS>15), a
trauma population that often suffers from multiple injuries including brain injury. Moreover,
because this concerns a specific subpopulation of trauma patients, those patients were
excluded in some former SMFA validation studies.5, 9
Furthermore, former validation studies were focused on HS7-9 instead of (HR)QOL.
The purpose of this study was to examine the structure and psychometric properties of the
adapted Dutch translation of the SMFA questionnaire in severely injured patients.6 We
hypothesized that the Dutch translation of the SMFA was valid in our study population and
that it measured HS with the Function index and HRQOL with the Bother index.
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Patients and Methods
Patients

A retrospective cohort of severely injured patients (Injury Severity Score (ISS) >15), who
were hospitalized in the St. Elisabeth Hospital (Tilburg, The Netherlands) between 2006 and
2009 could take part in this cross-sectional study. The patients were asked to participate if
they were 18 years or older at the start of the study, still alive, had a traceable postal address
and were able to answer a questionnaire set in Dutch, that was sent by postal mail in 2010.
The patients were included if the questionnaires were completed and returned and written
informed consent was obtained.

Measures
The AIS 1990 update 9810 and ISS were used to determine the injured body region and
severity of the injuries. The AIS classifies each injury by body region on a scale from 1
(minor) to 6 (non-survivable).10 The ISS is the sum of the square of the AIS for the most
serious injuries in three different ISS body regions and yields scores for the overall severity of
the injury from 1 to 75.11, 12

The patients were divided into seven subgroups based on the Abbreviated Injury Scale (AIS)
and ISS. The first two groups consisted of patients with an injury of the upper or the lower
extremities, respectively, regardless of the severity of those injuries or concomitant injuries.
Within these two groups, patients with isolated injury of the upper or lower extremities were
at least considered to have an injury with a moderate severity (AIS .2) in the upper or lower
extremities respectively, and no severe injuries (AIS ≤ .3) in other body regions. Besides, two
groups consisted of patients without an injury of the upper of lower extremities, regardless of
the severity of the injuries or concomitant injuries.
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In addition, three groups were defined to investigate the difference in scores between patients
with and without brain injury. Patients with isolated brain injury were defined as patients with
at least a serious injury (AIS > .2) of the internal organs of the head. Patients with brain injury
combined with other injuries had complementary injuries in other body regions. Patients
without brain injury had no serious injury (AIS > .2) of the internal organs of the head.

Questionnaires
A general questionnaire consisting of questions on socio-demographics and the accident had
to be completed. Demographic data (age, gender, household composition, education, being at
work), characteristics of the accident (traffic, at work, at home, sports, attempted suicide), and
medical data (injury, duration of hospitalization and ICU treatment) were extracted from the
trauma registry.
SMFA
The SMFA, designed to assess HS and HRQOL of patients with a broad range of
musculoskeletal injuries and disorders, had been translated in an earlier study and six doublebarrelled items of the American English SMFA5 had been divided into two separate
questions.6 After these adaptations, the Function index contained 39 items and the Bother
index 14 items. Both indices use a five-point Likert scale with scores ranging from 1 (not at
all/never/none) to 5 (unable to do/always/extremely). After summing the responses and score
transformation according to the original American English SMFA5, the indices range from 0
to 100. Higher scores indicate a lower HS and lower HRQOL. The adapted Dutch version of
the SMFA has been validated in patients with a fracture in the upper or lower extremity.6
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Quality of life
The Dutch version of the World Health Organization Quality of Life assessment instrumentBREF (WHOQOL-BREF) was used to measure quality of life (QOL).13, 14 It consists of two
questions about QOL and general health and 24 questions within the domains Physical health
(7), Psychological health (6), Social relationships (3), and Environment (8). Each question has
a five-point response scale. The domain scores indicate an individual’s perception of their
QOL in each particular domain. Higher scores indicate a higher QOL. The reliability and
validity of the WHOQOL-BREF are good.15, 16

Psychological problems
The Hospital Anxiety and Depression Scale (HADS)17 was used to screen for anxiety (7
questions) and depressive symptoms (7 questions). The HADS has a four-point response scale
(0-3) and has been validated. The homogeneity and test-retest reliability of the total scale and
the subscales are good.18
The Dutch version of the Impact of Events Scale (IES)19 was used as an indicator for a posttraumatic stress disorder (PTSD). Psychometric properties have been examined and the
questionnaire proved reliable and valid.20 The IES consists of 15 items. For every statement,
the respondent answers on a 4-point scale whether this was present – with 0 (not at all), 1
(rarely), 3 (sometimes), or 5 (often) - during the past seven days.
The Cognitive Failure Questionnaire (CFQ) was used to assess subjective cognitive
complaints. The CFQ is a questionnaire with 25 questions about deficits in memory, absentmindedness, or slips of action and it has a 5-point response scale.21 The questionnaire has
been translated and found to be valid.22
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Statistical analysis
Independent sample t-tests were used for continuous variables and Chi-square tests for
categorical variables to compare the group of non-respondents with the respondents.
Exploratory factor analysis (method principal axis factoring (PAF)) with oblique rotation was
used to analyze the underlying factor structure of the adapted SMFA. Suitability for PAF was
assessed with the Kaiser–Meyer–Olkin measure, with 0.5 being the minimum acceptable
value, and with Bartlett’s test of sphericity. Kaiser’s criterion and Cattell’s scree plot were
used to extract the number of factors. An iterative process was performed in which items with
factor loadings with less than 0.2 differences between the three different factors were
removed during initial iterative process. During the latter steps of this process factors with a
difference less than 0.1 between two factors were removed. Cronbach’s alpha coefficients (α)
were calculated for each newly identified factor. An alpha of at least 0.70 was considered
acceptable. Floor and ceiling effects were determined and values of skewness and kurtosis
were calculated to get an indication for violation of the normality assumption.
Because of violation of the normality assumption, non-parametric tests were performed to
calculate the correlation coefficients (rho) between the SMFA factors, WHOQOL-BREF
domains, HADS, IES and CFQ. For responsiveness analysis, data were compared with
baseline SMFA values of a reference group with a non-parametric Mann-Whitney U test.
To determine responsiveness, baseline values from 351 patients who had clearly been
instructed to provide their pre-injury scores in a former study6, were used as a reference
group. The mean factor values of this group were compared with the mean values of the
severely injured patients.

The age and gender of the reference group and the severely injured patients were compared
with an independent sample t-test and a Chi-square test, respectively. Besides, SMFA scores
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of the factors Upper extremity dysfunction and Lower extremity dysfunction were compared
between subgroups of patients with and without injuries in respectively the upper extremities
and the lower extremities with non-parametric tests. An ANOVA was performed to determine
whether a difference in the SMFA scores of new factors could be determined in subgroups of
patients with isolated brain injury, patients with brain injury combined with other injuries and
patients without brain injury.
The data were analyzed using IBM SPSS statistics 19 software (SPSS Chicago, IL, USA;
version 19.0). The significance level was 0.05 for all of the tests used.
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Results

Characteristics of the patients
Patient selection has been described extensively elsewhere.3,
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Briefly, 173 severely injured

patients (response rate: 62%) returned the questionnaires between 1.3 and 4.4 years after the
injury.
Most patients were males (69%), with a mean age of 46 (SD 19) years, and a median ISS of
21. The most common injury was intracranial injury (61%). Those patients were divided in
two groups: patients with isolated brain injury (68 patients) and patients with brain injury
combined with other injuries (37 patients). Serious intracranial injury (AIS>3) was present in
52% of the cases. Ten patients had isolated injury of the upper extremities and 18 patients had
isolated injury of the lower extremities.
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Dimensionality
Results from the Kaiser-Meyer-Olkin measure (0.903) and Bartlett’s test of sphericity showed
that data were appropriate for exploratory factor analysis (Table 1). The three-factor solution
(R2 = 64%) was most interpretable. Seventeen items (5, 6, 9, 10, 15, 17, 18, 22, 24, 26, 28, 32,
33, 40, 44, 45 and 46) have been removed during the iteration process. The factor analyses
resulted in the following three factors 1: Lower extremity dysfunction (15 items); factor 2:
Upper extremity dysfunction (11 items) and factor 3: Emotion (10 items). Table 2 presents the
factor loadings. Cronbach alphas were > 0.90 for the three factors (see table 3).

Score distribution and missing data
The assumption of normality was violated for the factor Upper extremity dysfunction. Ceiling
scores were present in 43% of the patients for the factor Upper extremity dysfunction. For the
other components no notable floor and ceiling effects were found (see table 3).
Overall, the percentage of missing data ranged from 1.7 to 10.4%. Sixteen patients did not
return the last page of the questionnaires. Apart from those missing values, questions about
sexual activity, questions about activities for which use of lower extremities is required, such
as kneeling down, getting up, using the legs or the back, and questions about working,
sporting and doing chores around home were missing most often (6-8 times).

Validity
Correlation coefficients are shown in table 4. High correlations were found between the
SMFA factors Lower extremity dysfunction and Upper extremity dysfunction with the
WHOQOL-BREF Physical health domain (r = 0.70 & r = 0.58, respectively). High
correlations were also found between the SMFA factor Emotion and the HADS, CFQ and all
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WHOQOL-BREF domains, except for the domain Social relationship. The IES showed low
correlations with the factors Upper extremity dysfunction and Lower extremity dysfunction.
When comparing patients with and without injury of the lower extremities, only significant
higher scores were found in the factor Lower extremity dysfunction for patients with injury of
the lower extremities. In none of the factors, a significant difference in mean scores was found
between patients with and without injury of the upper extremities (see table 5).
Patients with brain injury indicated lower SMFA scores for the factors Upper extremity
dysfunction and Lower extremity dysfunction, and higher SMFA scores for the factor
Emotion than patients with other injuries (see figure 1). No significant difference in mean
SMFA scores was found for patients with or without brain injury.

Responsiveness
Mean SMFA scores of the severely injured patients were significantly higher compared to
baseline scores of the reference group for all new factors (see table 5). The reference group
did not significantly differ from the group of severely injured patients with regard to age.
There were significantly more males (p<0.001) among the severely injured patients (69%)
than in the reference group (43%).
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Discussion

The aim of this study was to examine the structure and psychometric properties of the adapted
Dutch translation of the SMFA questionnaire6 in severely injured patients.
A three-factor structure, with the factors Upper extremity dysfunction, Lower extremity
dysfunction and Emotion, seemed to fit the data best. Furthermore, our adapted and translated
Dutch SMFA was shortened with 17 items, which had no substantial factor loadings. Reininga
et al. (2011), who excluded patients with brain injury, found a four factor structure.9 Next to
the factor Problems with daily activities, they also found the factors Upper extremity
dysfunction, Lower extremity dysfunction and Mental and emotional problems. Our result is
in agreement with the structure that was found in the three other studies in which the structure
of a translated SMFA was determined.6-8 They all found a three factor structure with, on the
one hand, the more functioning related factors Lower extremity dysfunction and Upper
extremity dysfunction and, on the other hand, a HRQOL related factor named: Daily life
consequences, Lifestyle alterations or Bother. A future study should repeat the same factor
analysis in another dataset with SMFA scores of severely injured patients to further validate
the three factor structure.
Van Son et al. (2014), who validated the Dutch version of the SMFA in patients with an
isolated fracture of the upper or lower extremity, found similar factors as found in the present
study6. Because the patients in that study could not be regarded as a homogenous group, it
was suggested to develop separate SMFA modules for those groups. However, especially in
the factors Upper extremity dysfunction and Emotion we found the same factors and even
more or less the same questions per factor in our patient population with mixed injuries. So,
we assume that our structure could be suitable for patients with isolated injury of upper or
lower extremities as well. However, this should be investigated further.
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To investigate the clinical relevance, the SMFA-scores of the three factors were compared
with scores on several other questionnaires in different groups of patients. A high correlation
between the factor Emotion and the scores of the WHOQOL-BREF, HADS and CFQ verified
the factor Emotion. The correlation between de factor Emotion and the IES was quite low.
This may be due to the fact that the questions in the IES are referred to experiences of the
accident that happened 1.3 - 4.4 years ago. The other questionnaires had a short reference
time. Thus, those questionnaires are probably more related to their lives after the accident and
less related to feelings about the accident itself. Therefore, the way of thinking about the
accident seems not really important for the experience of their living situation after the
accident. However, this should be investigated further.
High correlations between the factors Upper extremity dysfunction and Lower extremity
dysfunction, and the Physical domain of the WHOQOL-BREF supported those factors.
Severely injured patients seldom suffer from isolated injuries and often have brain injuries.
Therefore, for this patient population no gold standard was available for comparison of the
SMFA-scores with physical limitation scores of other questionnaires. Therefore, the
differences in the mean SMFA scores of patients with and without injury of the upper
extremities or with and without injury of the lower extremities were compared with each other
for the factors Upper extremity dysfunction and Lower extremity dysfunction. Since most
patients had injuries in several body regions, there were only few patients with isolated injury
of the upper or lower extremities. Unless the low number of patients with isolated injuries of
the lower extremities (18 patients), significant higher scores of the factor Lower extremity
dysfunction in patients with injury of the lower extremities were found. This grounds the
clinical relevance of the factor Lower extremity dysfunction. No significant mean scores were
found between patients with and without injury of the upper extremities. This can be due to
the even lower number of patients with isolated injury of the upper extremities (10 patients).
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Besides, the SMFA measurement was performed quite a long time after the injury. Patients
might therefore already have been completely recovered from some of their injuries. A ceiling
effect was found for the factor Upper extremity dysfunction, which supports this assumption
for patients with injuries of the upper extremities.
In addition, long term physical limitations could be due to brain injury in severely injured
patients. Half of the patients in the study population had brain injury. Therefore, these patients
were compared with patients without brain injury. Patients with brain injury indicated lower
SMFA scores for the factors Upper and Lower extremity dysfunction, and higher SMFA
scores for the factor Emotion than patients without brain injuries. So patients with brain injury
seem to suffer less from their physical limitations and experience more emotional problems,
compared to polytraumatized patients without brain injury. Those differences were not found
to be significant. This might be due to the small patient groups. However, because sequelae of
severe brain injury could influence the SMFA scores, the exclusion of those patients, which
occurred in some former studies,5, 9 could be considered. As this concerns a large part of the
severely injured patients, it might be better to include the patients and perform separate
analyses for this group.

We expected that the Bother index would be highly related with the WHOQOL-BREF. In
former validation studies, the SMFA showed high correlations with questionnaires measuring
HS, like the SF-36. This study was the first to compare the SMFA with a QOL questionnaire.
Because the factor analysis revealed other factors than the Function index and the Bother
index, the new factors were compared with the WHOQOL-BREF. The factor Emotion
showed the highest correlation with all domains of the WHOQOL-BREF. This was as
expected, because half of the questions in the factor Emotion were derived from the
conventional Bother index, and none of the questions was directly related to the actual
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physical limitations. Although half of the questions were derived from the conventional
Function index, those questions were all related to the frequency of occurrence of problems
with concentration and feelings that may have to do with the actual physical limitations.
Because the correlation between the factor Emotion and the domain Social relationships was
low, social relations seem to be a less important factor for patients psychological health in
severely injured patients. This should be investigated further.
The factor Lower extremity dysfunction was also expected to measure QOL, because one
third of the questions of this factor was revealed from the conventional Bother index. This
was indeed reflected in the high correlation coefficient between the factor Lower extremity
dysfunction and the domain Physical health of the WHOQOL-BREF. So, QOL is not only
measured in the SMFA factor Emotion, but also taken into account in the factor Lower
extremity dysfunction. The correlation between the factor Lower extremity dysfunction and
the Physical domain of the WHOQOL-BREF is good, although it is, as expected, lower than
for the factors Upper extremity dysfunction and Emotion. If future studies aim to also
measure QOL, it may be worth considering using the SMFA instead of a HS questionnaire.

Concerning responsiveness, no baseline values of the multiple injured study population were
available. Such data are very difficult to achieve prospectively, since severely injured patients
frequently are sedated a long time or communication is unreliable or impossible due to the
trauma itself. The patients in this study were retrospectively asked to participate and could
therefore only be asked for their current SMFA scores. Baseline scores of not multiple injured
patients from a former validation study6 were used as comparison. The trauma population of
severely injured patients might be slightly different from that population, but their baseline
scores are presumably comparable to pre-injury scores of patients who became less severely
injured with a comparable age. Unless the quite long time that had already elapsed after the
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accidents and the high ceiling effect for the factor Upper extremity dysfunction, the SMFA
scores of the injured patients were increased for all factors compared to the scores of this
reference group. Responsiveness therefore seems to be warranted.

The adapted SMFA was found to be a valid and reliable measure in severely injured patients.
Besides, the questionnaire seems to pay attention to perceived QOL as well, since high
correlations were found between the three factors of the SMFA and corresponding domains of
the WHOQOL-BREF. So the adapted SMFA appears to be useful to get a general overview of
patients’ HS as well as patients’ QOL.

Limitations:
No test-retest reliability was performed in this study. However, this has been performed with
the same questionnaire in a former study and was found to be good.6
The EQ-5D and the SF-36 have frequently been used for comparison with SMFA-scores in
former validation studies.5-9 Because our study focused on QOL, the scores of the WHOQOLBREF domains, and some psychological questionnaires were used for comparison. The same
Dutch translation of the SMFA questionnaire has been compared with the physical related
RAND 36-item Health Survey (RAND-36) subscales, a questionnaire almost equal to the SF3623, in a former validation study in patients with an isolated upper or lower extremity
fracture. The questionnaire was found to be valid in those populations.6
Answers of the last ten questions of the conventional Bother index were missing in 12
patients. We assume that they accidentally did not receive the page with these questions, since
they did return the other pages of the questionnaires. No multiple imputations were
performed, since we needed to examine the relation between the provided answers to say
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something about the questionnaire itself. Thus imputing is undesirable for a validation study.
Besides, these missing values are randomly spread among the study population.
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Conclusion

In agreement with results of some previous validation studies in other study populations, this
Dutch version of the SMFA showed that a three factor solution seems to be a better solution
in severely injured patients than the conventional bifocal index and that some questions could
be omitted. The adapted Dutch translation of the SMFA with the factors Upper extremity
dysfunction, Lower extremity dysfunction and Emotion showed good psychometric properties
in severely injured patients and the factors were highly correlated with the corresponding
domains of the WHOQOL-BREF
The adapted Dutch SMFA seems to be valid and useful to get a general overview of physical
limitations and emotional problems of the group of severely injured patients.
It may be relevant to analyze SMFA-scores from patients with traumatic brain injury
separately from patients without brain injury. However, this should be further investigated.
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Figure 1: Comparison of the different new and conventional SMFA factors for subgroups of
severely injured patients with different injuries. Higher scores indicate more problems.
White: isolated brain injury (n=35), grey: brain injury combined with other injury (n=57),
black: no brain injury, but with other injuries (n=53)
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Table 1: Factor extraction: principal axis factoring
Indices for factor extraction
Kaiser–Meyer–Olkin measure
Bartlett’s test of sphericity
Principal component analysis
Cattell’s scree plot
Items removed during iterative process

0.903
χ2 = 7272.36,
p<.0001
Seven factors
(R2 = 74.1 %)
Three factor solution
17 items
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Table 2: Factor loadings in a three-factor solution for severely injured patients.

Difficulty to:…
1 Get in or out a low chair
2 Open bottlesa
3 Open jarsa
4 Shop groceries
7 Make a fist
8 Use the bath, tub or shower
11 Kneel downa
12 Use buttons or zippers
13 Cut own fingernails
14 Get dressed
16 Move after sitting or lying down
19 Clean yourself after going to the bathroom
20 Turn knobs or levers
21 Write or type
23 Do your physical recreational activities
25 Be sexual active
27 Do heavy housework
Frequency…
29 Walk with a limp
30 Avoid using painful limba
31 Avoid using your backa
34 Problems with concentration
35 Doing too much one day affecting what you
do the next day
36 Acting irritated towards those around you
37 Being tired
38 Feeling disabled
39 Feeling angry or frustrated because of injury
Bothered by…
41 Problems using legsa
42 Problems using back
43 Problems doing chores in and around home
47 Problems with important people in your life
48 Problems with thinking, concentration, or
remembering
49 Problems coping with your injury or signs of
wear
50 Problems doing usual work
51 Problems feeling dependent on others
52 Problems with stiffnessa
53 Paina

Upper
extremity
dysfunction

lower
extremity
dysfunction

Emotion

0.406
0.695
0.698
0.639
0.661
0.733
0.411
0.826
0.771
0.731
0.324
0.773
0.760
0.636
0.410
0.450
0.461

0.735
0.352
0.349
0.355

0.380

0.353

0.741
0.750
0.663

0.483
0.696

0.436
0.778
0.346

0.630
0.611
0.682

0.310

0.325

0.677
0.619

0.628

0.345
0.423

0.761
0.729
0.660

0.691
0.652
0.430
0.702

0.404
0.636
0.689

0.448

0.678

0.443
0.375
0.760
0.642

0.601
0.604
0.396
0.481

Substantial (>.6) factor loadings are marked bold.
Removed items with no substantial difference in factor loadings between the different
factors during iterative process (items: 5, 6, 9, 10, 15, 17, 18, 22, 24, 26, 28, 32, 33, 40, 44, 45
and 46. They had a difference < 0.2 between the three factors in initial iteration process or a
difference < 0.1 for two factors).
a = The original SMFA questions 2, 8, 27, 28, 35, 46 were divided into two questions.
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Table 3: Descriptive statistics: mean SMFA scores (SD), skewness, kurtosis, floor and ceiling
effects and internal consistency/reliability.
SMFA
Upper extremity
dysfunction
(n=164; 11 items)
Lower extremity
dysfunction
(n=131; 15 items)
Emotion
(n=145; 10 items)

Mean (SD)
Skewness; kurtosis
12.1 (20.2)
2.263; 5.053

Floor
score (%)
0.6

Ceiling
score (%)
43.3

Reliability
(Cronbach’s alpha)
0.93

26.6 (24.9)
0.870; -0.271

0

9.2

0.96

33.9 (20.9)
0.428; -0.518

0

2.8

0.90
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Table 4: Spearman’s correlation coefficients between SMFA subscales, WHOQOL-BREF domains, IES, HADS and CFQ.
Lower extremity
dysfunction
r
p-value

Upper extremity
dysfunction
r
p-value

Emotion
r

p-value

WHOQOL-BREF
General
-0.540
< 0.001
-0.371
< 0.001
-0.635
< 0.001
Physical health
-0.700
< 0.001
-0.576
< 0.001
-0.769
< 0.001
Psychological health
-0.514
< 0.001
-0.429
< 0.001
-0.690
< 0.001
Social relationships
-0.306
< 0.001
-0.245
0.002
-0.361
< 0.001
Environment
-0.531
< 0.001
-0.415
< 0.001
-0.614
< 0.001
IES
0.231
0.008
0.217
0.006
0.330
< 0.001
IES intrusion
0.255
0.003
0.244
0.002
0.351
< 0.001
IES avoidance
0.206
0.019
0.184
0.020
0.310
< 0.001
HADS
HADS anxiety
0.323
< 0.001
0.265
0.001
0.600
< 0.001
HADS depression
0.559
< 0.001
0.476
< 0.001
0.704
< 0.001
CFQ
0.370
0.004
0.373
< 0.001
0.688
< 0.001
SMFA Short Musculoskeletal Function Assessment questionnaire, WHOQOL-BREF World Health Organization Quality of Life assessment
instrument-Bref, IES Impact of Events Scale, HADS Hospital Anxiety and Depression Scale, CFQ Cognitive Failure Questionnaire, r Spearman’s
rho correlation coefficient.
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Table 5: Mean SMFA scores, standard deviations and number of patients for the whole study population, different subgroups and a reference
group.
Mean SMFA (SD); n
Baseline score of Whole study
Patients with
Patients without
Patients with
Patients without
patients before
population
injury of upper
injury of upper
injury of lower
injury of lower
their accident*
extremities
extremities
extremities
extremities
Upper
7.4 (16.6); 310
12.1 (20.2); 164
12.3 (19.2); 50
12.0 (20.8); 114
12.0 (17.7); 49
12.2 (21.3); 115
extremity
dysfunction
Lower
15.7 (19.4); 288
26.6 (24.9); 131
30.1(25.3); 40
25.0 (24.7); 91
35.7 (27.5); 38
22.8 (22.9); 93**
extremity
dysfunction
Emotion
20.3 (15.9); 300
33.9 (20.9); 145
37.6 (20.9); 43
32.3 (20.8); 102
33.6 (20.4); 42
34.0 (21.3); 103
*Data from a former validation study in which patients were clearly instructed to provide pre-injury SMFA scores.6 This group had a
significantly lower mean SMFA score than the whole study population for all factors (non-parametric Mann-Whitney U-test: p<0.001)
**Comparing patients with and without injury of the lower extremities with a non-parametric Mann-Whitney U-test resulted only in a
significant mean difference for the factor SMFA lower extremity dysfunction (p=0.017).
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