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Impaired patient-reported
outcomes but preserved gait
patterns 5—-15 years after
acetabular fracture compared
with healthy controls
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'Department of Trauma, Hand and Reconstructive Surgery, Departments and Institutes of Surgery,
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Development (Fracture Healing), Departments and Institutes of Surgery, Saarland University, Homburg,
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Introduction: Little is known about the long-term subjective patient experience
after acetabular fracture and its relationship with changes in gait patterns. Worse
outcomes were hypothesized compared with healthy control participants.
Methods: Patient-Reported Outcome Measure Information System (PROMIS)
questionnaires and treadmill-based gait analyses were conducted. Twenty
parameters derived from the ground-reaction force curve were analysed.
One-way ANOVA, Mann—Whitney U tests, and regression statistics were used
to assess differences between patients and controls (26 participants) and
correlations between PROMIS scores and gait parameters.

Results: Twenty-six patients (19 men and 7 women, 52.09 + 12.77 years) with
previous acetabular fracture an average of 9.90 + 2.97 years prior to the study
were included, all with excellent or good quality of reduction. While significantly
worse results were found in the fracture than in the control group for all tested
PROMIS scores (Physical Health, p < 0.001; Mental Health, p < 0.001; Pain
Interference, p = 0.011; Physical Function, p < 0.001), no changes were
observed in the gait parameters. There was no correlation between the
PROMIS scores and any of the gait parameters. Forty-six percent of patients
reported occasional pain and twelve percent noted weather sensitivity.
Discussion: Factors other than changes in gait pattern seem to cause worse
PROMIS scores in patients after acetabular fracture.

KEYWORDS

acetabulum, gait analysis, ground reaction force, pain, PROMIS, treadmill, fracture
healing, rehabilitation

1 Introduction

Acetabular fracture results in substantial socioeconomic costs and a reduced quality of
life (Hinz et al., 2023). Independent of the fracture type, acetabular fracture is associated
with secondary degeneration of the hip joint cartilage in 20%-40% of patients (Ganss et al.,
2024). In a study of 816 patients, the overall 10-year hip joint survival rate was 86%, and the
20-year survival rate was 79% (Tannast et al., 2012). Injury to the femoral head and
acetabular impaction are the strongest predictors of failure of the hip joint (Tannast et al.,
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2012). Additionally, poor reduction, associated injuries, fracture
displacement of more than 20 mm, joint dislocation and late surgery
are associated with a poor prognosis (Meena et al, 2013).
necrosis of the femoral head,
deficits  and
thromboembolic events are the leading complications in the

Posttraumatic osteoarthrosis,

infections,  heterotopic  ossification,  nerve
healing process after acetabular fracture, resulting in pain and
restricted movement (Hinz et al., 2023; Ginsslen et al., 2024;
Briffa et al, 2011; Magu et al, 2014). Concomitant injuries
(Matta, 1996), delayed surgical treatment and delayed
rehabilitation, as well as the patient’s age (Matta, 1996), the
quality of surgical treatment (Matta, 1996) and the type of
fracture (Judet et al., 1964; Matta et al., 1986; Pennal et al., 1980;
Oh et al, 2006), are

functional outcome.

decisive for the postoperative

In addition to these functional outcomes, patients with pelvic
and acetabular fractures are at increased risk for insomnia and sleep
disorders (Ali et al., 2024). Their psychological wellbeing varies
among fracture types, with signs of borderline clinical depression
observed in some cases (Ali et al., 2024). However, little is currently
known about the subjective patient experience after acetabular
fracture. Among the tools used to study patient experience is the
Patient-Reported  Outcome Measure Information
(PROMIS), which comprises questionnaires  of
different aspects of recovery (Rothrock et al, 2020). It was
developed with National Institutes of Health (NIH) funding and
is now among the most popular questionnaire systems used in
orthopaedic surgery (Gilat et al., 2023). Indeed, the PROMIS was

found to be a more efficient instrument for evaluating patients with

System
numerous

acetabular fractures than longer instruments, such as the Short
Musculoskeletal Function Assessment (SMFA) and the Short
Form 36 (SF-36) questionnaires (Schumaier et al., 2022).

Among 63 teenagers with a mean follow-up time of 3.5 years after
pelvic/acetabular fracture, more than 85% reported no or only mild
concerns in several PROMIS questionnaires (Hailer et al., 2024). In the
domain of pain interference, 11% indicated moderate concerns, and
2% indicated considerate concerns (Hailer et al., 2024). In the domain
mobility, however, 12% indicated moderate concerns, and 3%
indicated considerable concerns. Despite this finding in the
mobility domain, details on gait or other mobility functions were
not correlated with the PROMIS score in a study by Hailer et al. (2024)
or in other previous studies. It is therefore of interest to study the
associations of changes in gait patterns with PROMIS outcomes after
acetabular fracture. Apart from adolescent patients, owing to the
higher incidence, such studies seem to be of particular importance
for adult patients and their longer-term outcomes.

Studies on long-term changes in gait patterns after acetabular
fractures are rare. In 19 patients, most of the kinematic and kinetic
variables fully recovered 12 months after surgery for acetabular
fracture, whereas anterior pelvic tilt and hip abduction moment still
differed (Kubota et al., 2012). Differences in kinematics, particularly
larger knee flexion angles, reduced maximal ankle dorsiflexion, and
less hip rotation (mainly with a posterior than an anterior surgical
approach), were detected in 30 patients (Engsberg et al.,, 2009).
Losses in muscle strength seem to be the major causes of these
reported changes, particularly strength deficits in the hip abductors
(Kubota et al., 2012; Engsberg et al., 2009). However, longer-term
gait data after acetabular fracture have not yet been reported.
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For these reasons, the aim of this study was to study long-term
PROMIS score and gait outcomes in patients after acetabular
fracture. It seems obvious that impaired gait would negatively
affect physical and mental health scores, and possibly pain.
However, additional variables other than gait likely affect the
separate PROMIS outcomes. Therefore, the aim was to study
how PROMIS scores and gait parameters correlate in this patient
collective. The following null-hypothesis was proposed: Five to
15 years after acetabular fracture, in patients who did not
undergo total hip arthroplasty (THA), 1. PROMIS scores and 2.
Gait patterns are worse than those of matched healthy control
participants. In addition, we hypothesized the following: 3. There
are no significant correlations between any of the PROMIS scores
and any of the gait parameters; and 4. these patients report problems
in daily life related to the acetabular fracture.

2 Methods

This observational retrospective cohort study was approved by
the ethics committee of the Saarland Medical Association,
identification number 30/21. It was registered in the German
clinical study register (DRKS00034640) prior to the start of
patient recruitment. The cross-sectional study design included a
single laboratory assessment of each patient and participant.

2.1 Participants

Data were collected on a voluntary basis from healthy volunteers
recruited from staff and patients’ relatives, as well as from patients of
both sexes who had been treated for an acetabular fracture at
Saarland University Hospital five to 15 years previously. This
lengthy time period was selected to be able to collect a large
number of patients. The healthy volunteer group included people
of both sexes between the ages of 18 and 75 years without preexisting
injury to the pelvis or legs. The exclusion criteria were the
requirement of walking aids that must not be used on a
treadmill, THA, inability to provide informed consent, or
pregnancy. Patients of both sexes between the ages of 18 and
75 years who had been treated for an acetabular fracture between
5 and 15 years prior were retrospectively contacted by telephone.
Patients who had received either surgical or nonoperative treatment
were first screened for the inclusion and exclusion criteria in an
initial interview. The exclusion criteria were further injuries to the
lower limbs, the requirement of walking aids that must not be used
on a treadmill, inability to provide informed consent, or pregnancy.

2.2 Measurement protocol

To address the stated hypotheses, the single laboratory
assessment included the completion of PROMIS questionnaires
and a walking experiment on an instrumented treadmill. In
addition, hand grip strength, body height and weight were
measured for group matching.

The following PROMIS questionnaires (No authors listed.
Health Measures - Northwestern University, 2024) were collected:
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FIGURE 1

(A) Visualization of the gait parameters in the anterior-posterior and (B) vertical orientations. All of the analysed outcome parameters were based on
the GRF curve during the stance phase. GRF data were recorded for 1 minute at a walking speed of 4 km/h. The measurement started as soon as a safe gait

pattern could be recognized and the patients reported feeling that their gait was safe. No additional kinematic data were recorded.

TABLE 1 Descriptions of the gait parameters obtained in this study. On the basis of the raw GRF data, these gait parameters were computed by the software

provided for the Gaitway 3D treadmill (Arsalis SRI version 1.7.10; Glabais, Belgium; and Hp cosmos Nussdorf, Traunstein, Germany).

Parameter Description Unit
Vertical impulse Force over the entire stance phase N-s
Loading rate Increase in force during the loading phase N-s
Loading peak Time of first force maximum at the end of the loading phase s
Time to loading peak Time to loading peak s
Mid-support force Minimum force between the two maxima N
Time to mid-support Time to mid-support force s
Push-off peak force Second force maximum, defined as the start of the push-off phase N
Time to push-off peak Time to push-off peak s
Push-off rate Decrease in force during the push-off phase N/s
Braking impulse Force over the braking phase N-s
Braking peak force Maximum force during the braking phase N
Time to braking peak Time to braking peak s
Propulsive impulse Force over the propulsive phase N/s
Propulsive peak force Maximal force exerted during the propulsive phase N
Time to propulsive peak Time to the propulsive peak s
Contact duration Total contact time s
Step duration Duration of a step - from initial contact of one foot to initial contact of contralateral foot s
Double support duration Time that both feet are in contact with the ground during one step s
Single support duration Time that only one foot is in contact with the ground during a step s
Stride duration Time to complete a stride - from initial contact to initial contact of the ipsilateral foot s

« PROMIS Global Health (v1.2)
o PROMIS Pain Interference (v1.0, Short Form 8a)
o PROMIS Physical Function (Short Form 14)

The PROMIS Global Health questionnaire comprises ten items
and can be differentiated into mental and physical health domains
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(No authors listed. Health Measures - Northwestern University,
2024). The PROMIS Pain Interference questionnaire uses eight
items to assess the extent to which pain influences social
activities and participation. The PROMIS Physical Function
questionnaire uses 14 categories to test general physical
functioning. In addition to the PROMIS questionnaires, the
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TABLE 2 Patient and participant characteristics.

10.3389/fbioe.2026.1727785

Sex [m/f] Age [years] Height [m] Weight [kg] Grip strength [kg]
Patients 19/7 52,09 + 12.77 1.77 + 0.09 85.01 + 18.46 38.55 + 12.67
Healthy control participants 19/7 52.99 £ 12.70 1.77 + 0.08 84.45 + 15.38 36.63 + 10.07
P value 0.803 0.906 0.775 0.549
patients were given the opportunity to write down problems they 3 Results

experienced in their daily life. This item was structured as a single,
open-ended question.

For gait analysis, the participants and patients walked on a level
treadmill instrumented with four pressure sensors (Gaitway 3D, hp
cosmos, Nussdorf, Traunstein, Germany). The extracted outcome
parameters are described in Figure 1 and Table 1.

In addition, hand grip strength was recorded as a measure of
overall muscle strength and fitness using a hand dynamometer
(Kern MAP 130K1, Balingen, Germany). The measurement was
taken in a seated position with the elbow bent at 90°. The
participants were asked to perform three maximal contractions
with the dominant hand. The average of the three values was
used for analyses. Body weight was assessed using a regular
digital bathroom scale (Beurer MS 50, Ulm, Germany). Body
height was measured with a Seca 206 roll-up measuring tape
with wall attachment (Seca, Hamburg, Germany). As grip
strength, body height, body weight and age are known to
affect ground-reaction force (GRF)-derived gait parameters
(Wolff et al.,, 2023), the control group was matched on the basis
of these factors.

2.3 Quality of reduction

To assess the quality of the fracture reduction according to
Matta (1996), radiographs or computed tomography (CT) scans
taken immediately after the operation and no later images were
classified by an experienced orthopaedic surgeon for this analysis.
Matta’s radiographic outcome grading comprises four categories,
excellent, good, fair and poor. These categories were applied
accordingly. The quality of reduction in terms of an anatomical
reconstruction has significant relevance for the development of
arthritis (Gansslen et al., 2024; Meena et al., 2013).

2.4 Statistical analysis

The data were analysed using SPSS, version 30.0 (SPSS Inc.,
Chicago, USA). After the data were tested for a normal distribution
with the Kolmogorov—Smirnov and Shapiro—Wilk tests, in the case
of a normal distribution, one-way ANOVA was conducted with post
hoc tests using Bonferroni correction. In the absence of a normal
distribution, the Mann—Whitney U test was applied. Linear
regression statistics and one-way ANOVA were used to
determine if the PROMIS score and gait parameters were
correlated. Continuous variables are expressed as the means +
Nominal-scale variables

standard deviations. are given as

numbers (n). Significance was assumed at p < 0.05.
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Twenty-six patients (19 men and 7 women aged 52.09 *
12.77 years) who had previously experienced acetabular fracture
an average of 9.90 + 2.97 years prior to the study were included
(Table 2). Details on the patients included in this study are provided
in Supplementary Table 1. The control group comprised 26 matched
healthy participants (19 men and 7 women aged 52.99 =+
12.70 years). Among the 26 fractures, according to the
classification by Judet and Letournel (Judet et al., 1964), 8 (31%)
were of the anterior column combined with a posterior hemi-
transverse fracture type; 6 (23%) were posterior wall fractures, 4
(15%) were fractures of both columns, 4 (15%) were anterior column
fractures, 2 (8%) were t-shaped, one was a transverse column
fracture (4%) and one was a posterior column fracture (4%). The
quality of the reduction according to the classification by Matta
(1996) was either excellent or good in all of these cases. None of the
patients had a fair and poor reduction.

3.1 Questionnaires

The results of the PROMIS questionnaires are shown in
Figure 2. Significantly worse PROMIS scores were reported by
the acetabular fracture patients compared with the healthy
control group in all tested PROMIS categories. In response to the
additional question on problems in daily life, 12 patients (46%)
answered that they had none. Twelve of the patients (46%) reported
occasional pain either when driving the car, when lying in bed, when
sitting or unrelated to what they did. Three of the patients (12%)
noted weather sensitivity.

3.2 Gait analyses

The findings of the gait analyses are shown in Figure 3. No
significant differences were found between the patients and the
healthy control subjects in any of the tested gait parameters. The
p-values are shown in Supplementary Table 2.

3.3 Correlation

There was no correlation between any of the PROMIS
parameters and any of the gait parameters (Table 3). This was
true for the different gait parameter types, the GRF-based
parameters, the force and impulse parameters alike. High
variation was found in the data, as indicated by the low R* values
shown in Table 3.
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https://www.frontiersin.org/journals/bioengineering-and-biotechnology
https://www.frontiersin.org
https://doi.org/10.3389/fbioe.2026.1727785

Fensel-Merz et al.

10.3389/fbioe.2026.1727785

FIGURE 2
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Violin plots of the PROMIS scores in the Global Physical and Mental Health, Pain Interference and Physical Function categories for patients (left) and
healthy controls (right). The data are shown in absolute values. For Physical and Mental Health and for Physical Function, higher scores reflect a better
outcome, whereas for Pain Interference, lower scores indicate a better result. Compared with the control group, the patient group scored significantly
worse. The healthy test subjects reported little to no mental or physical impairment with respect to their general state of health. Compared with the
patients surveyed, they also reported almost complete physical functioning and little to no impairment due to pain. * <0.05, ** <0.001.

FIGURE 3

Gait parameter values

1750
1500 —
1250 —
1000
750 — "*
500 ' ’* “
a i t i %9
¢ 9 X D O ¥ © X O ® ® X O ® X € £ £ £ €
N ® ® £ P 0 P © T L O 8 n» O ® 0 O 0 0 O
3..0:5‘-9_‘-0..3‘-03“0':':-':'53
2 o 23 2 a& 2y 38 238 2FEEFEEE
€ £ 90 ¢ 3 x £ 0 £ x » g x ¢ 5 5 5 5 5
:'-E.E;o“gO_:--g.E-—g.%u'c-u-c'c
§ E3 282858228 % 282y azrct g
= o =] 3 g Q n o S =
t Y 3E3 52 25228¢a 228k
L F 3z %<9 @ ¥ 5 a b 5 o 5 5 @
s n * m 8 - o 3 o n o»
E 32 ¢ 2 o f 2 8 o o
S E @ £ [ )
= - o £ 2 £
F 8 &

Violin plots showing the results of the gait analyses. For each gait parameter, the patient data are shown on the left, and the data of the healthy
controls are shown on the right. There was no significant group difference in any of the parameters. The units are shown in Table 1.

4 Discussion

In this study, long-term changes 5-15 years after acetabular
fracture were investigated using gait analyses and PROMIS
questionnaires. While significantly worse results were found in

Frontiers in Bioengineering and Biotechnology

05

the acetabular fracture group for all tested PROMIS scores, no
changes were observed in the GRF-based gait pattern compared with
matched healthy control subjects. In addition, no correlation was
found between the separate PROMIS scores and any of the gait
parameters.
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TABLE 3 Findings of the regression analyses. P values and R? values are shown separated by a semicolon.

Gait parameter PROMIS global health, PROMIS global health, PROMIS pain PROMIS physical
physical mental interference function
Vertical impulse 0.294; 0.500 0.693; 0.007 0.096; 0.121 0.263; 0.057
Loading rate 0.538; 0.170 0.695; 0.007 0.830; 0.002 0.229; 0.065
Loading peak 0.509; 0.020 0.746; 0.005 0.216; 0.069 0.316; 0.046
Time to loading 0.114; 0.110 0.691; 0.013 0.105; 0.115 0.904; 0.001
Mid-support force 0.248; 0.060 0.583; 0.014 0.112; 0.111 0.218; 0.068
Time to mid-support | 0.172; 0.830 0.581; 0.014 0.066; 0.146 0.739; 0.005
Push-off peak force 0.555; 0.016 0.793; 0.003 0.135; 0.099 0.406; 0.032
Time to push-off peak | 0.342; 0.041 0.921; 0.000 0.139; 0.097 0.692; 0.007
Push-off rate 0.817; 0.002 0.839; 0.002 0.559; 0.016 0.717; 0.006
Braking impulse 0.795; 0.003 0.609; 0.012 0.696; 0.000 0.959; 0.000
Braking peak force 0.513; 0.020 0.429; 0.029 0.857; 0.002 0.857; 0.002
Time to braking peak | 0.656; 0.009 0.931; 0.000 0.540; 0.017 0.251; 0.059
Propu.lsive impulse 0.461; 0.025 0.750; 0.005 0.073; 0.139 0.349; 0.040
Propulsive peak force | 0.806; 0.003 0.646; 0.010 0.163; 0.087 0.531; 0.018
Time to propulsive 0.186; 0.078 0.930; 0.000 0.155; 0.090 0.715; 0.006
peak
Contact duration 0.102; 0.117 0.703; 0.007 0.930; 0.123 0.502; 0.021
Step duration 0.151; 0.092 0.885; 0.001 0.192; 0.076 0.497; 0.021
Double support 0.138; 0.097 0.773; 0.004 0.033; 0.191 0.685; 0.008
duration
Single support 0.282; 0.052 0.971; 0.000 0.552; 0.016 0.501; 0.021
duration
Stride duration 0.086; 0.128 0.673; 0.008 0.072; 0.139 0.281; 0.053

Only patients who had not undergone THA were included in
this study, and those who developed severe arthritis of the hip
joint within the first few years were excluded. This is relevant, as
patients with native hips reported overall superior outcome scores
compared with THA patients following acetabular fracture
fixation (Verbeek et al., 2018). However, the patients in this
study still had extensive subjective limitations following the
injury that were not reflected in the objective findings of the
treadmill-based gait analyses. Thus, GRF-based gait analyses
alone do not seem to be a suitable method for assessing long-
term outcomes after acetabular fracture. Gait impairments were
certainly not the primary cause of the decreased PROMIS scores,
which could have been considered a possibility on the basis of a
study conducted by Hailer et al. (2024), where mobility concerns
were raised by acetabular fracture patients. In addition, significant
reductions in the vertical ground reaction force and knee and hip
extension moments have been reported 4 months after acetabular
surgery for acetabular fractures treated using the pararectus
approach (Brand et al., 2022).

In the present study, the relatively long time period of five to
15 years postoperatively was selected to collect enough patients
for a meaningful analysis. Indeed, this is a long period that could
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by itself be associated with longitudinal and possibly even age-
related changes. However, it is known that after pelvic
and acetabular fracture, recovery of gait is usually already
complete after 12 months, while pelvic forward tilt and hip
abduction moment were the only parameters that still showed
deviation after 12 months (Engsberg et al, 2009). Likewise,
in fractures of the lower leg, gait and PROMIS parameters
returned to normal in a 12-months period (Warmerdam et al.,
2025). Therefore, in this study, it was assumed that no major
changes in gait or PROMIS will occur within five to 15 years
after surgery.

In the present study, all four PROMIS domains were impaired.
However, these changes cannot be explained by changes in gait
patterns. Thus, a possible explanation for the poor PROMIS
outcomes is pain. In response to the question on problems in
daily life, 46% of the patients after acetabular fracture reported
occasional pain either when driving their car, lying in bed, or
sitting or regardless of what they did. In addition, 12% of the
patients sensitivity. Pain and functional
impairment are known to be correlated (MacCormick and

noted weather

Sharma, 2018). According to the results of this study, pain
does not affect gait patterns; therefore, experienced pain is
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likely not limited to characteristic osteoarthritic pain of the
hip. Characteristic gait changes associated with hip
osteoarthritis pain include an increase in trunk forward
flexion, decreased stride length, increased hip extension and
hip abduction during walking, and reductions in vertical GRF
and knee and hip extension moments (Davis-Wilson et al., 2024;
Brand et al., 2022; Chiodo, 2007; Muzii et al., 2021). These changes
are considered caused by decreases in muscle strength (Kubota
et al,, 2012) and may be improved by maximizing hip muscle
strength (Engsberg et al, 2009). These characteristic changes
would be expected to affect the GRF curve of the stance phase
due to less vigorous and more careful gait, including increases in
loading rate and stride duration, as well as decreased peak forces.
However, this study did not show any GRF-based gait changes
compared with healthy control participants. Thus, worse PROMIS
outcomes are associated with causes other than pain due to hip
osteoarthritis. Pain properties and intensities have been reported
to change over time following trauma (Chiodo, 2007). Pain
appears to evolve from initial fracture pain and associated
neuropathic pain to pain at the surgical site, ultimately
progressing to pain caused by osteoarthritis. In 2007, Chiodo.
(2007) investigated pain and gait alterations in patients with
acetabular fractures, accounting for radiological results and
electrodiagnostic measurements over 1 year postoperatively.
Neuropathic pain was correlated with the extent of nerve
damage but was not correlated with the extent of gait
that
neuroplasticity may cause neuropathic pain in response to

disturbance. In addition, studies have shown
nerve damage, which may occur adjacent to or remotely from
the site of injury (Hiraga et al., 2022). Osteoarthritis is a disease
with systemic implications, such as metabolic dysfunction and
low-grade infection, obesity, sarcopenia and fragility, that may
additionally affect pain perception (Herrero-Beaumont et al,
2024). This is particularly relevant, as acetabular injury
influences the patient’s mental health, as indicated by
reductions in the SF-12 score (Brand et al., 2022). Thus, future
studies should aim to uncover the details of pain and possible
treatment options after surgery for acetabular fracture.

Apart from pain, other factors could have affected the PROMIS
score but were not reported because the participants were not aware
of them or felt ashamed of them. Among those factors could be
erectile dysfunction following injury- and surgery-related nerve
injury (Elliott et al, 2023). In this study, none of the patients
actively reported such problems, but an increased rate of erectile
dysfunction was detected in patients after acetabular fracture at
medium-term follow-up (Elliott et al., 2023). The quality of life was
shown to be significantly decreased in female and male patients after
pelvic fracture, with sexual dysfunction shown to be an independent
risk factor for decreased quality of life after injury (Harvey-Kelly
et al, 2014). Therefore, these issues should be separately and
explicitly assessed in future studies (Machtens et al, 2001;
Pohlemann et al., 1998).

Clinical implications of the present findings mainly include
consequences for expectation management. This means that
patients should be informed on the fact that possible longer-term
negative effects of their physical and mental health, pain and
In case of such

physical function are to be expected.

impairments, patients should not hesitate to seek professional
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help. Likewise, patients should be informed on the finding that
gait will likely not be affected long-term.

This study had several limitations. The gait analyses were solely
based on GRF-based parameters, whereas analyses of kinetics and
kinematics, including joint angles, may provide further insight. In
addition, gait is usually altered when a person is walking on a
treadmill compared with an overground gait (Strutzenberger et al.,
2022). Moreover, treadmill walking only involves straight walking;
therefore, the gait assessed in this study might not be representative
of daily living gait or mobility. Furthermore, the questionnaires were
limited to several PROMIS questionnaires and one additional open
question. In future studies, more specific questions on expected or
frequent problems, as well as the types of pain and mental disorders,
including questionnaires for depression, may be of interest.
Structured interviews may be an option to improve the
methodology. In future studies with larger patient groups, the
associations of the PROMIS findings and gait parameters with
and the
postoperative fracture reduction may be analysed. Subgroup

the radiographic degree of arthritis quality of
analyses of individual acetabular fracture types may be possible
in studies with larger sample sizes. Likewise, the separate surgical
interventions could be individually correlated with the PROMIS
outcomes. This analysis was unfortunately impossible in the present
study due to small group sizes. In addition, future studies may be
planned with a longitudinal design to identify the trajectories of the

recovery—parameters over time.

5 Conclusion

Patients 5-15 years after acetabular fracture had worse PROMIS
scores than did the matched healthy control participants. Despite
these findings, neither differences were found in the analysed gait
patterns of the same patients, nor was there any correlation between
one of the PROMIS scores and any of the gait parameters. Thus,
factors other than changes in gait seem to cause decreased PROMIS
scores in patients after acetabular fracture. Forty-six percent of the
patients reported occasional pain either when driving the car, when
lying in bed, when sitting or unrelated to what they did. Twelve
percent of the patients noted weather sensitivity. Further causes for
worse PROMIS outcomes may include pain unrelated to hip
osteoarthritis, such as neuropathic pain, or problems related to
sexual function. Future studies are needed to investigate the causes
of the decreases in PROMIS scores in this population and develop
possible interventions.
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