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Objective: Acetabular fractures are among the most
severe injuries in trauma surgery. In younger patients,
they typically result from high-energy trauma and are
often associated with polytrauma. Treatment com-
plexity and rehabilitation outcomes are influenced
by overall injury severity. This study aimed to eva-
luate return to work (RTW) after acetabular fracture
in relation to the overall injury severity score (ISS).
Design/subjects/patients: A retrospective study
included 22 patients treated for acetabular fractu-
res at a Level I Trauma Centre spanning a period
from January 2009 - December 2020.

Methods: Patients completed a questionnaire
assessing work-related factors and workload
before (PRE) and after (POST) trauma (median
[MD]=126.4+46.4 months POST). Based on ISS,
patients were categorized as <16 ="no polytrauma”
(n=8) and = 16 ="polytrauma” (n=14).

Results: The RTW rate was 75% in both groups.
However, descriptively the median workload reduc-
tion was greater in the “polytrauma” group (-50%)
compared to the “no polytrauma” group (-33.3%).
A shift toward sedentary work was seen in both
groups, more prominently in the “polytrauma” sub-
group (+40%) compared to the “no polytrauma”
group (+11.4%).

Conclusion: Possible workload was reduced after
acetabular fracture. Despite similar RTW rates,
polytrauma patients descriptively returned to less
physically demanding work. Thus, ISS significantly
predicts the outcome of the rehabilitations process
after acetabular fractures.
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/LAY ABSTRACT )

Acetabular fractures (fractures of the hip socket) are
serious injuries, especially in younger people, often
caused by high-energy accidents like car crashes.
These injuries may occur alone or as part of multiple
injuries, which can make recovery more difficult.
This study looked at 22 patients treated for acetabu-
lar fractures between 2009 and 2020. They answered
questions about their job before and after the injury.
Patients were divided into two groups based on injury
severity: those with isolated fractures and those with
polytrauma.
In both groups, 75% of patients were able to return
to work (RTW). However, people with more severe
injuries tended to return to less physically demanding
jobs. Both groups showed a shift to more sedentary
work, but this was more pronounced in the polytrauma
Qroup. Injury severity strongly influences recovery. j
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Acetabular fractures occur in a two-point age distribu-
tion (1). In younger individuals, acetabular fractures
are most commonly caused by high-velocity trauma,
whereas in older adults, they typically result from low-
impact injuries combined with age-related bone loss (2).
The aim of treating these fractures is, on the one hand,
to reconstruct the hip socket, and on the other hand to
restore independence and a satisfactory quality of life as
well as reintegration into work (3—6).

After sustaining an acetabular fracture, between 60 and
90% of patients RTW (4, 5, 7). While the specific fracture
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classification appears to have little impact on RTW out-
comes, several studies have identified factors such as age,
pre-injury (PRE) employment status, and the presence of
additional injuries as relevant predictors (5, 8).

However, these influencing variables all point toward
an underlying factor: the overall severity of the injury. A
more severe trauma with a higher Injury Severity Score
(ISS) is likely to require longer hospitalization, more
complex surgery, and extended rehabilitation — all of
which may reduce the likelihood of RTW or regaining
one’s previous workload capacity (9—11).

To date, no study has specifically examined whether
overall injury severity, as measured by ISS, affects RTW
or the post-injury (POST) workload in patients with aceta-
bular fractures. The present study aims to address this gap.

METHODS

Material and methods

Data for postal dispatch, socio-demographic data, and informa-
tion on epidemiological classification with injury classifications
and accident date were taken from the Level 1 Trauma Centre’s
pelvic register database.

The acetabular fractures were classified according to
Letournel’s classification (12). The individual injury severity
was classified according to the AIS score and the overall injury
severity according to the ISS score (13).

Surveys were conducted on work-related aspects, including
employment status, job change, retirement, duration of inca-
pacity to work (sick leave), employment relationship, working
hours, salary changes, vocational retraining, and occupational
reintegration.

The workload was determined and calculated based on the
REFA criteria and the socio-medical standards applicable
in Germany (14, 15). It was categorized into 4 levels: grade
1=work with small physical strain, grade 2=work with mode-
rate physical strain grade 3 =work with hard physical strain, and
grade 4=work with most heavily physical strain. This classifi-
cation considered factors such as exertion, weight to be lifted,
duration, and frequency of the activity. Additionally, stressful
postures and movement-related influences were considered
(16-18).

Patients collective

The present study included individuals who sustained an ace-
tabular fracture and received treatment at a Level 1 Trauma
Centre between January 2009 and December 2020. The requi-
red data were obtained from the database on pelvic injuries
of this Level 1 Trauma Centre. The patients provided infor-
med consent for participation and data collection/storage and
were of working age (between 18 and 65 years of age) at the
time of the trauma. The study was advised by the local ethi-
cal committee of the medical faculty under the project num-
ber 760/2021BO2. There were no objections to conducting the
study.

Data collection and analysis

The included study population was contacted in writing in
October 2021 with an information letter, an informed consent
form, and the questionnaire without blinding or stratification.

The questionnaire contained exclusively retrospective self-
assessments of the participants (patient reported outcome mea-
sures — PROMS). The questionnaire was returned alongside
with the informed consent form. If the documents were incom-
plete, the patients were contacted by telephone and an attempt
was made to complete the missing data. Subsequently, the ques-
tionnaires of the consented participants were evaluated pseudo-
nymously. No physical examinations, imaging procedures or
personal encounters were carried out as part of this study.

The analysis of the data was purely descriptive. No statistical
tests were used.

RESULTS

Participants

A total of 544 patients were recorded in the Level 1
Trauma Centre’s pelvic register for the specified period,
396 of them with pelvic ring fractures and 149 with ace-
tabular fractures. The address of a total of 290 patients
could be released by the administrative department of the
Level 1 Trauma Centre, 56 of whom had an acetabular
fracture and were included in the study. One patient was
deceased at the time of contact. 15 patients could not
be contacted by writing or telephone. Consequently, the
questionnaire was successfully sent to 40 patients. Four
of these patients declined to participate. The questionn-
aire could be delivered to 14 patients, but no response
was received despite several attempts to contact them. Of
the remaining 22 patients, fully completed questionnaires
could be evaluated (response rate 22/40=55%) (Fig.1).
Seven women (31.8%) and 15 men (68.2%) were inclu-
ded with an average age at the time of trauma of 45+13.9
years (19—64). The average time between trauma and sen-
ding the questionnaire was 126.4+46.4 months (50—184).

Injury
There were 15 cases (68.2%) of elementary fracture pat-
terns and 7 cases (31.8%) of combined fracture patterns
(12). Based on the AIS score, 16 patients (72.7%) had
an AIS score of 3, with 4 (18.2%) having a concomitant
type B pelvic ring injury according to Tile’s classifica-
tion (19). Six patients (27.3%) had an AIS score of 4 and
sustained a concomitant pelvic ring fracture Tile type C.
In total, 10/22 (45.5%) were affected by a concomitant
pelvic ring fracture. According to the ISS, 14/22 (63.6%)
suffered a polytrauma and 8/22 (36.4%) no polytrauma.
In the overall collective, the mean ISS was 23.4+15.0
(range 9-59). In the “no polytrauma” subgroup, the mean
ISS was 9.8+1.5 (range 9—13), while in the “polytrauma”
subgroup it was 31.2+13.5 (range 17-59).

The breakdown according to the subgroups “no
polytrauma” and “polytrauma” can be found in Table 1.

Return to work

Of the total cohort, 9.1% (2/22) individuals were not
working PRE, while 31.8% (7/22) were not working
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544 patients: Pelvic ring or acetabular fractures treated in a level 1 trauma
center (Jan. 2009 — Dec. 2020)

* 396 patients: Pelvic ring fractures
. 149 patients: Acetabular fractures
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290 patients: Address release by the administrative center of a Level 1
Trauma Center
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| |
“
[ 56 patients: acetabular fractures ] 234 patients: pelvic ring fractures
v
m 15 patients: questionnaire not deliverable
= 1 patient: deceased
' '
14 patients: no feedback and no contact possible
. S
—[ 4 patients: no participation desired
[ 22 patients: questionnaire completed and analyzable ]
Fig. 1. Flowchart of participants.

POST. Among the 20 individuals who were employed
PRE, 15/22 returned to work POST, resulting in a RTW
rate of 75%. This corresponds to a 22.7% decrease
in employment (PRE: 20/22 [90.9%]; POST: 15/22
[68.2%]).

Among the 15 individuals who were employed POST,
6/15 (40%) had not sustained polytrauma, while 9/15
(60%) had experienced multiple traumatic injuries.
In contrast, of the 7 individuals who did not RTW, 2/7
(28.6%) had not sustained polytrauma, while 5/7 (71.4%)
were polytraumatized.

The work-related aspects of the 2 subgroups are detai-
led in Table II.

In the “no polytrauma” subgroup, the RTW rate was
75% (6/8), with a decrease in employment of 25% (PRE:
8/8 [100%]; POST: 6/8 [75%]). Additionally, 2/8 (25%)
changed to another occupation POST. Vocational reinte-
gration was undertaken by 5/8 (62.5%), with 3/8 (37.5%)
successfully completing the program.

Similarly, the RTW rate in the “polytrauma” subgroup
was also 75% (9/12). Employment decreased by 21.4%
(PRE: 12/14 [85.7%]; POST: 9/14 [64.3%]). Of the post-
traumatic working patients, 9/14 (64.3%) switched to
another occupation. A vocational reintegration program

was attended by 8/14 (57.1%), with 7/14 (50%) success-
fully completing it.

In the subgroup analysis, participants without polytrauma
had an average length of stay that was almost 1/3 shor-
ter than participants with polytrauma (“no polytrauma”
MD=4.5 months; “polytrauma” MD=5.8 months). Due to
the 40% shorter length of stay in inpatient rehabilitation in
the “no polytrauma” subgroup, this result is not surprising.

Workload

In the overall cohort, the median of individual workload
reduction (PRE — POST) was 0, while the mean reduction
was 0.77, indicating a skewed distribution. Descriptively
the median workload was reduced by 50% (PRE
MD=2+1.0; POST MD=1+£0.63). A closer analysis
(Figs. 2 and 3) revealed that 59.1% of the patients main-
tained their workload PRE, while 40.91% experienced a
reduction. Notably, no patients increased their workload
following to the trauma.

In the “no polytrauma” subgroup, the median indivi-
dual workload reduction was 0.5, with a mean of 0.72.
Descriptively, the median of workload decreased by
33.3% (PRE MD=1.5+1.1; POST MD=1+0.8).
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Table I. Characteristics of the subgroups

No polytrauma Polytrauma

Characteristics (ISS<16) (ISS=16)
Age

Median 49.5 years+9.9 (35-58) 43 years+15.5 (19-64)
Men : women 7:1 8:6

Body height

Median 178 cm£5.9 (170-187) 171 cm+10 (155-186)
Body weight

Median 82 kg+16.5 (60-111) 78 kg+14.8 (53-112)
AIS-Score (%)

3 8/8 (100) 8/14 (57.1)

4 - 6/14 (42.9)
Additional pelvic ring
fracture (%)

Tile B 1/8 (12.5) 3/14 (21.4)

Tile C - 6/14 (42.9)
Letournel/Judet (%)

Anterior wall fracture 2/8 (25) -

Anterior column 4/8 (50) 2/14 (14.3)

fracture

Posterior column 1/14 (7.1)

fracture

Transverse fracture - 6/14 (42.8)

Transverse + 1/8 (12.5) 3/14 (21.4)

posterior wall fracture

Both column fracture 1/8 (12.5) 2/14 (14.3)
Treatment pelvis (%)

Conservative 3/8 (37.5) 1/14 (7)

One operation 2/8 (25) 3/14 (14.3)

Multiple operations 3/8 (37.5) 10/14 (57.1)
Rehabilitation (%)

Yes 5/8 (62.5) 13/14 (92.9)

No 3/8 (37.5) 1/14 (7.1)
Duration outpatient

rehab

Median 60 days+11.5 (60-80) 21 days+35.8 (14-90)
Duration inpatient rehab

Median 35 days+16.2 (21-60) 61.5 days+328.7

(21-1095)
ISS: Injury Severity Score; 2: AIS: Abbreviated Injury Score.

In the “polytrauma” subgroup, the workload reduc-
tion was 0, with a mean of 0.79, showing that while some
patients did experience reduced workload, a majority
maintained their previous level. Descriptively, the median
workload was reduced by 50% (PRE MD=2+1.0; POST
MD=1+0.5).

The corresponding sub-items and the calculation of
workload are described in Table III and illustrated in
Figs.2 and 3.

Gender difference

Within the total cohort (15 male, 7 female), all male indi-
viduals were working PRE (15/15; 100%), whereas two
of the female individuals were not working PRE (2/7;
28.57%).

POST, four males did not RTW (4/15; 26.67%), resul-
ting in a RTW rate of 73.33%. The median workload
among males was descriptively reduced by 50% (PRE
MD=2+1.13; POST MD=14+0.67). The median indivi-
dual workload reduction was 1, with a mean reduction of
1. A total of 8 out of 15 males (53.33%) reported a redu-
ced workload from PRE to POST.

Among the 5 female who were working PRE, 1 did not
RTW (1/5; 20%), corresponding a RTW rate of 80%. The

median workload was descriptively decreased by 25%
(PRE MD=2+0,.8; POST MD=1.5+0.58). The median
individual workload reduction was 0, with a mean of 0.29.
Only 1 of 7 females (14.29%) experienced a reduction in
workload PRE to POST.

In the “no polytrauma” subgroup (seven male, one
female), two male individuals did not RTW (2/7; 28.57%),
resulting in a male RTW rate of 71.43%. The sole female
returned to work (1/1; 100%). Among males, median
workload was descriptively decreased by 50% (PRE
MD=24+1.15; POST MD=1+0.89), with a median
workload individual reduction of 1 (mean=0.86). The
female workload remained unchanged (PRE and POST
MD=1%+0).

In the “polytrauma” subgroup (eight male, six female),
two males did not RTW (2/7; 25%), leading to a RTW rate
of 75%. Among females, two were not working PRE (2/6;
33.33%). Of the remaining four, one did not RTW (1/4;
25%), yielding a female RTW rate of 75%. Male median
workload was descriptively reduced by 33.33% (PRE
MD=1.5+1.20; POST MD=1+0.41) with a median
individual workload reduction of 0.5 and a mean of 1.13.

Female workload did not decrease (PRE MD=2+0.5,
POST MD=2+0.58), with a median individual reduction
of 0 and a mean of 0.82.

DISCUSSION

Return to work

Descriptively, the present study shows that 15/22 (68.2%)
of the total cohort did RTW, while 7/22 (31.8%) were
unable to do so. Of the 20 individuals who were working
PRE, 15 returned to work (15/20; 75%).

Monteleone et al. conducted a retrospective survey of
66 patients with surgically treated acetabular fractures.
Among other things, they were asked about RTW accor-
ding to the “Workplace Activity Limitation Survey” after
a follow-up period of 65.1 months (20) with 64.6% of the
individuals working PRE returning to work. Interestingly,
the percentage of patients working PRE is lower when
compared to the present study (75%). This discrepancy
could be attributed to a lower percentage of pre-traumatic
workers (73.8%) and a higher mean age of 53.4 years in
the cohort study of Monteleone et al. (21).

As Nusser et al. identified in their retrospective study
with 92 patients suffering from acetabular fractures, PRE
employment status and age are the most important pre-
dictors of RTW (8).

The present results of the subgroup “no polytrauma”
are similar to the results of Ng et al.. Ng et al. retrospec-
tively examined 30 patients with surgically treated aceta-
bular fractures regarding RTW after a follow-up period of
21.5 months. In the studied cohort, the mean ISS was 8.9,
indicating the absence of polytrauma, with an observed
RTW rate of 80.8%. However, according to Ng et al. more
patients returned to the same occupation as PRE (18/21;
85.7%) when compared to the results of the present study
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(4/6; 66.7%). Notably, the average time interval between
trauma and RTW in the study of Ng et al. (8.3 months)
was longer than the average time interval determined in
the present study (4.5 months). This may explain the hig-
her reintegration into the pre-traumatic occupation, alt-
hough this aspect was not recorded by Ng et al. (6).

Of the patients in the “no polytrauma” subgroup in
this study, 62.5% took part in vocational rehabilitation,
but only 37.5% of patients completed this successfully.
Vocational rehabilitation has been shown to result in a
higher rate of RTW (22).

To date, there is a lack of literature regarding whether
and to what extent professional reintegration leads to a
return to the same profession rather than a job change.

In the study by Weber et al., which prospectively exa-
mined 42 patients with acetabular fractures and an ISS
16-30 between 1988 and 1997. Hence the patient col-
lective is comparable to the “polytrauma” subgroup in

Walking in hours

Kneeing in hours

PRE POST

—8—PRE POST

Fig. 2. Workload according to REFA-classification
Figure 2 shows the subitems used to calculate the
workload according to the REFA-classification: In
the participants without polytrauma, a decrease
in the duration of time was recorded in every sub-
item of the mean values, except for the categories
“sitting,” “walking” and “lifting up to 10 kg”. The
largest percentage decrease was seen in the
category “lifting 10-15 kg” (-82.4%; M(PRE)=1.7
h, min=0, max=10; M(POST)=0.3 h, min=0,
max = 1). Thelargest percentage increase was found
in the “sitting” category (+11.4%; M(PRE)=4.4
h, min=0.5, max=8; M(POST)=4.9 h, min=0.5,
max = 8). For participants with polytrauma, there
was a decrease in the duration of time in every sub-
item of the mean values, except for the categories
“Sitting” and “lifting up to 10 kg.” The largest
percentage decrease was seen in the categories
“lifting 20-40 kg, “lifting > 50 kg” and “Aggravating
influences” (“lifting 20-40 kg”:-100%, M(PRE) = 0.8
h Min=0, Max=8, M(POST)= 0 h; “lifting >50
kg”:-100%, M(PRE)=0.1 h, Min=0, Max=0.5;
M(POST) =0 h; “aggravating influences”:-100%,
M(PRE)=0.6 h, Min=0, Max=4; M(POST)=0 h).
The largest percentage increase was found in the
category “sitting” (+40%; M(PRE)=3.5h, Min=0,
Max=8; M(POST)=4.9 h, Min=1, Max=8).

the present study. In line with our results, 74% of the
patients had returned to work after a follow-up period
of 2 years (4).

It should be emphasized that although vocational
reintegration was addressed, the lack of detailed infor-
mation regarding the program’s structure, duration, and
quality limits the ability to fully evaluate their potential
effectiveness.

Workload according to the REFA-classification

A variety of studies focus on the post-traumatic change
in work severity according to the REFA classification
(18, 23-25). However, none of these studies refer to ace-
tabular fractures. Accordingly, there is a lack of data on
the occupation profile and corresponding work activities
and work severity according to the REFA classification in
patients suffering from an acetabular fracture.
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Fig. 3. Changes in REFA grades Figure 3 shows the changes in the REFA grades (y-axis: number of samples; x-axis: answer in questionnaire PRE and
POST)]: In the “no polytrauma” subgroup, workload descriptively reduced by 33.3% (PRE MD=1.5+1.1; POST MD=1%+0.8). In the “polytrauma”
subgroup, workload descriptively declined by 50% (PRE MD=2+1.0; POST MD=1%+0.5).

The present study clearly shows that of the total col-
lective, 6/22 (27.3%) had to reduce their workload POST
according to the REFA classification. The median wor-
kload according to the REFA classification descriptively
decreased by 50% after an acetabular fracture and more
sedentary activities were performed (+25.6%). Aprato
et al. investigated the RTW outcomes in a cohort over
100 patients who underwent surgical treatment for ace-
tabular fractures. They found no significant association
between RTW and sedentary occupations, but a signifi-
cant correlation between return to the PRE occupation
and sedentary occupations. They also found that seden-
tary occupations were associated with a 27.7% reduction
in the duration of sick leave (5). In both subgroups, the

percentage of individuals who were not employed POST
increased by more than 20%. In the “polytrauma” sub-
group, the median workload descriptively decreased to a
greater (—50%) extent compared to the patients without
polytrauma (-33.3%). Furthermore, the proportion of
sedentary activities demonstrated a higher increase in
the “polytrauma” subgroup (+40%) relative to the “no
polytrauma” subgroup (+11.4%). In the “polytrauma”
subgroup, the maximum POST REFA grade achieved
was one level lower (REFA grade 2) compared to the “no
polytrauma” subgroup (REFA grade 3), while the PRE
grade was similar (REFA grade 4).

Interestingly, there is an inconsistency in the current
literature on the association of RTW and ISS. Whereas
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Table II. Work related aspects of the subgroups [AQS]
No polytrauma n=8 Polytrauma n=14
Aspects PRE POST PRE POST [AQ4]
Employment (%)
Yes 8/8 (100) 6/8 (75) 12/14 (85.7) 9/14 (64.3)
No - 2/8 (25) 2/14 (14.3) 5/14 (35.7)
RTW rate (%) 6/8 (75) 9/12 (75)
POST different employment than PRE (%) 2/8 (25) 4/14 (28.6)
POST Retirement (%)
Disability pension 2/8 (25) 4/14 (28.6)
Old age pension - 1/14 (7.1)

Incapacity for work
Median
Employment relationship (%)
Temporary employment
Permanent employment
Self-employment
Civil servant employment
Working hours (%)
Part-time
Full-time
POST wage change (%)
Higher salary
Lower salary
Same salary
Not specified
POST vocational retraining (%)
Yes
No
POST occupational reintegration (%)
No
Yes, successfully completed
Yes, bus cancelled

136+420.1 days (59-1147)

1/8 (12.5)
4/8 (50) 3/8 (37.5)
2/8 (25) 1/8 (12.5)

2/8 (25)

8/8 (100) 6/8 (75)

1/8 (12.5)
4/8 (50)
1/8 (12.5)

2/8 (25)
6/8 (75)

3/8 (37.5)
3/8 (37.5)
2/8 (25)

176+565.0 days (95-1618)

8/14 (57.1)
2/14 (14.3)
1/14 (7.1)

1/14 (7.1)
11/14 (78.6)

7/14 (50)
1/14 (7.1)
1/14 (7.1)

9/14 (64.3)

1/14 (7.1)

8/14 (57.1)

2/14 (19.6)
12/14 (85.7)

6/14 (42.9)
7/14 (50)
1/14 (7.1)

PRE: pre-traumatic; POST: post-traumatic; RTW: return to work.

some authors did not identify a significant relationship
between the ISS and RTW outcome (6, 26), Gabbe et al.,
in contrast, demonstrated that patients with pelvic ring
fractures and higher ISS had a significantly lower risk-
adjusted probability of returning to work (27). Clay et al.
(28) emphasized that the plentitude of variables used in
the current literature may lead to inconsistent data and
inconclusive results. However, the authors identified the
ISS as a prognostic factor of RTW with only moderate
evidence. Hence, future prospective clinical studies need
to elucidate the association between RTW and ISS in ort-
hopaedic trauma patients.

Gender differences

In the total cohort, female participants showed a slightly
higher RTW rate (80%) compared to males (73.33%),
despite a lower baseline employment rate. However,
males were more likely to reduce their workload post-
injury, with over half reporting a decrease, while wor-
kload reduction among females was rare.

In the non-polytrauma subgroup, both males and the
single female participant returned to work at high rates.
Notably, male participants showed a substantial workload
reduction, whereas the female participant maintained her
pre-injury workload level.

Table III. Workload according to the REFA classification

No polytrauma Polytrauma
Items of REFA
classification PRE POST PRE POST
Mean subitems in hours
Sitting 4.4+3.1 (0.8-8) 4,9+3.8 (0.5-8) 3.5+3.1(0.8) 4.9+2.9 (1-8)
Standing 2.9+2.3 (0-8) 1.9+2.3 (0-6.5) 2.8+2.0 (0.6) 2.7+2 (0-6)
Walking 1.3+1.0 (0-3) 1.4+1.1 (0-3) 2.4+1.9 (0-7) 1.2+1.2 (0-3)
Kneeing 0.4+0.7 (0-2) 0.1+0.2 (0-0.5) 0.7+1.1 (0-4) 0.1+0.4 (0-0.5)
Lifting up to 10 kg 5.6+3.2 (0-8) 5.8+3.1 (1-8) 6.1+2.5 (0-8) 6.7+1.7 (4-8)
10-15 kg 1.7+£3.4 (0-10) 0.3+0.4 (0-1) 0.8+1.1 (0-3) 0.5+0.9 (0-2)
20-40 kg 0.7+1.8 (0-5) 0.6+1.2 (0-3) 0.8+2.3 (0-8) -
> 50 kg - - 0.1+1.1 (0-0.5) -
Aggravating influences - - 0.6+1.3 (0-4) -
Workload (%)
REFA grade 1 4/8 (50) 4/8 (50) 5/14 (14.3) 6/14 (42.9)
REFA grade 2 2/8 (25) 1/8 (12.5) 4/14 (28.6) 3/14 (21.4)
REFA grade 3 1/8 (12.5) 1/8 (12.5) 2/14 (14.3) -
REFA grade 4 1/8 (12.5) - 1/14 (7.1) -

PRE: pre-traumatic; POST: post-traumatic; REFA: Reichsausschluss fir Arbeitszeitermittlung.
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Table IV. Gender differences in workload according to the REFA classification

Descriptive

Working PRE RTW rate Workload PRE Workload POST median workload Median individual
Group n (n, %) (%, n) (MD+£SD) (MD+£SD) reduction (%) workload reduction
Total - Male 15 15 (100) 73.33 (11/15) 2+1.13 1£0.67 50 1
Total - Female 7 5 (71.43) 80.00 (4/5) 2+0.80 1.5+0.58 25 0
No Polytrauma - Male 7 7 (100) 71.43 (5/7) 2£1.15 1+0.89 50 1
No Polytrauma - Female 1 1(100) 100.00 (1/1) 1+0 1+0 0 0
Polytrauma - Male 8 8 (100) 75.00 (6/8) 1.5+1.20 1+£0.41 33.33 0.5
Polytrauma - Female 6 4 (66.67) 75.00 (3/4) 2+0.50 2+0.58 0 0

REFA: Reichsausschluss fiir Arbeitszeitermittlung; n: sample size; PRE: pre-traumatic; POST: post-traumatic; MD: median; SD: standard deviation; RTW: return

to work.

In the polytrauma subgroup, the RTW rates were com-
parable in both sexes (75%). However, male participants
more often reported a reduction in workload, while most
female participants maintained their workload.

These findings suggest potential sex-specific differen-
ces in the RTW and possible workload. However, accor-
ding to Aprato et al., there was no significant correlation
between sex and post-traumatic job changes (5). Similarly,
Ng et al. found no statistically significant association bet-
ween sex and RTW or return to the same occupation as
PRE (6). This may indicate that while workload adapta-
tion differs, overall RTW likelihood is not strongly influ-
enced by sex. Nevertheless, our findings underline the
need for tailored, sex-specific rehabilitation approaches
to optimize post-traumatic reintegration. The gender dif-
ferences in workload can be found in Table IV

Limitation

The limitations of this study are largely due to the
small sample size (n=22)., which restricts the statis-
tical power needed for meaningful comparisons and
subgroup analyses, such as those based on gender and
trauma severity. These subgroup analyses are therefore
susceptible to random variation, limiting the reliability
of such findings. We emphasized the descriptive nature
of our data.

Selection bias may also affect the study, as postal add-
resses were available for only 56 of 149 eligible patients
with acetabular fractures, based on data from the admi-
nistrative centre of the Level 1 Trauma Center. Of these,
15 could not be reached, and one was decreased, lea-
ving 40 individuals who received the questionnaire.
Ultimately, 22 completed responses were obtained. It
is possible that respondents represent those with more
favourable recovery or greater motivation, potentially
overestimating return-to-work rates and underestima-
tion of long-term impairments. In addition, subjects
with acetabular fractures and concomitant pelvic ring
fractures were also included, which means that the data
cannot be explained in isolation by the effects of aceta-
bular fractures alone. Furthermore, no conclusion can be
drawn as to whether the changes in resilience at work
and the existence of polytrauma are causally related
to the presence of the acetabular fracture. The lack of
a control group restricts the retrospective study design,

and the long follow-up period (> 10 years) leading to a
risk of recall bias and limit causal inferences. Whether
and to what extent the self-reported answers to the ques-
tionnaires are objectively correct or influenced by other
factors cannot be verified and lack objective validation.
Further research including health insurance and employ-
ment records is needed.

Due to the descriptive character of the present study,
we could not account for additional environmental factors
(e.g. age, change of residence, change of friends, etc.),
which could have influenced the occupation indepen-
dently from the trauma.

Overall, further prospective studies are warranted to
corroborate these preliminary observations.

Conclusion

Possible workload was reduced after acetabular fracture.
In the “polytrauma” as well as in the “no polytrauma”
subgroup, the same percentage of participants returned
to work. However, the presence of a polytrauma led to
a return to an occupation with lower workload compared
to the cases without polytrauma. Hence, polytraumatized
patients with acetabular fractures require an intensified
and prolonged rehabilitation process to prevent loss of
workforce.

ACKNOWLEDGEMENTS

Funding/financial support: We acknowledge support from the
Open Access Publication Fund of the University of Tiibingen.

Ethical clearance: The study was advised by the ethics commit-
tee of the medical faculty of the local ethical committee under
the project number 760/2021BO2. There were no objections to
conducting the study.

The authors have no conflicts of interest to declare..

REFERENCES

1. Ferguson TA, Patel R, Bhandari M, Matta JM. Fractures
of the acetabulum in patients aged 60 years and older. ]
Bone Joint Surg Br Vol 2010; 92-B: 250-257. https://doi.
org/10.1302/0301-620X.92B2.22488

2. AlRousan FM, Almigdad AK, Jwinate MN, Aolymate MA,
Alsarhan FY, Al-Qudah OM. A review of acetabular fracture
patterns, etiologies, and management in Jordan. Saudi
Med J 2023; 44: 607-612. https://doi.org/10.15537/

JRM-CC 2025, Vol. 8


https://medicaljournalssweden.se/jrm-cc
https://doi.org/10.1302/0301-620X.92B2.22488
https://doi.org/10.1302/0301-620X.92B2.22488
https://doi.org/10.15537/smj.2023.44.6.20220931

p. 9 of 9 Return-to-work after acetabular fractures

10.

11.

12.

13.

14.

15.

16.

smj.2023.44.6.20220931

. Pohlemann T, Morsdorf P, Culemann U, Pizanis A.

Behandlungsstrategie bei Azetabulumfraktur. Trauma
und Berufskrankheit 2012; 14: 125-134. https://doi.
org/10.1007/s10039-012-1861-1

. Weber K, Kohler H, Vock B, Wentzensen A. Lebenqualitdt

nach Acetabulum- und Beckenringfrakturen. Der
Orthopade 2002; 31: 582-586. https://doi.org/10.1007/
s00132-002-0311-3

. Aprato A, Joeris A, Tosto F, Kalampoki V, Rometsch E, Favuto

M, et al. Are work return and leaves of absence after ace-
tabular fractures predictable? Musculoskeletal Surg 2017;
101: 31-35. https://doi.org/10.1007/s12306-016-0430-3

. Ng HJH, Lim DJM, Yong R, Park DH, Premchand AXR. Return

to work after surgically treated acetabular fractures in an
Asian population. Eur J Orthop Surg Traumatol 2021; 31:
1161-1169. https://doi.org/10.1007/s00590-020-02866-1

. Bogdan Y, Tornetta PI, Jones C, Gilde AK, Schemitsch E,

Vicente M, et al. Neurologic injury in operatively treated ace-
tabular fractures. J Orthopaed Trauma 2015; 29: 475-478.
https://doi.org/10.1097/BOT.0000000000000362

. Nusser M, Holstiege J, Kaluscha R, Tepohl L, Stuby

F, Roderer G, et al. Berufliche Wiedereingliederung
nach Becken- und Azetabulumfrakturen. Zeitschrift fur
Orthopéddie und Unfallchirurgie 2015; 153: 282-288.
https://doi.org/10.1055/s-0034-1396261

. Holtslag HR, Post MW, van der Werken C, Lindeman E.

Return to work after major trauma. Clin Rehabil 2007; 21:
373-383. https://doi.org/10.1177/0269215507072084
Dinh MM, Cornwall K, Bein KJ, Gabbe BJ, Tomes BA, Ivers
R. Health status and return to work in trauma patients at 3
and 6 months post-discharge: an Australian major trauma
centre study. Eur J Trauma Emerg Surg 2016; 42: 483-490.
https://doi.org/10.1007/s00068-015-0558-0

Neubert A, Hempe S, Bieler D, Schulz D, Jaekel C, Bernhard
M, et al. Return to work after major trauma: a systematic
review. Scand J Trauma Resusc Emerg Med 2025; 33: 44.
https://doi.org/10.1186/s13049-025-01351-0

Letournel E, Judet R. Anatomy of the acetabulum; mecha-
nics of the acetabular fracture; classification; distribution
of clinical series. In: Elson RA, editor. Fractures of the
acetabulum. 2 Auflage ed. Berlin, Heidelberg: Springer;
1993, p. 17-22; 3-9; 63 ff.; 329-332.

Baker SP, O'Neil B, Haddon WJ, Long WB. The injury
severity score: a method for describing patients with
multiple injuries and evaluating emergency care. J
Trauma Acute Care Surg 1974; 14: 187-196. https://doi.
org/10.1097/00005373-197403000-00001

REFA Fachverband e.V. Satzung des REFA Fachverband
e.V.,: REFA Fachverband e.V. 2023. [cited date:
05/15/2025] Available from: https://refa.de/images/
downloads/de/refa-satzung.pdf

REFA Group. REFA Fachverband e.V. und REFA AG [cited
date: 05/15/2025] Available from: https://refa.de/refa/
refa-group/refa-fachverband-e-v-und-refa-ag

Amberger SHr C, Irle H, Kattner A, Korsukéwitz C, Miiller H,
Rohwetter M, et al. REFA-Klassifizierung Arbeitsschwere.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Leitlinien zur Rehabilitationsbediirftigkeit fir Leistungen
zur Teilhabe am Arbeitsleben. Berlin: Deutsche
Rentenversicherung Bund; 2021, p. 68 f.

Hildebrandt MTK, Moesch W. Arbeitsmedizinische Aspekte.
Sozialmedizinische Begutachtung fir die gesetzliche
Rentenversicherung: Deutsche Rentenversicherung Bund,
Berlin Heidelberg: Springer; 2011, p. 46 ff.

Kraus T, Abele C, Freude T, Ateschrang A, Stockle U,
Stuby F, et al. Duration of incapacity of work after tibial
plateau fracture is affected by work intensity. BMC
Musculoskeletal Disord 2018; 19: 281. https://doi.
org/10.1186/s12891-018-2209-1

Culemann U, Reilmann H. Terminologie und Klassifikation
der Beckenverletzungen. OP-] 2003; 19: 100-104. https://
doi.org/10.1055/s-2007-977620

Brown T, Hammond A, Ching A, Parker J. Work limi-
tations and associated factors in rheumatoid arthritis,
axial spondyloarthritis, osteoarthritis and fibromyalgia.
Musculoskeletal Care 2023; 21: 827-844. https://doi.
org/10.1002/msc.1760

Monteleone AS, Feltri P, Molina MN, Miiller J, Filardo G,
Candrian C. Quality of life from return to work and sports acti-
vities to sexual dysfunction after surgical treatment of ace-
tabular fractures. Arch Orthopaed Trauma Surg 2023; 143:
1491-1497. https://doi.org/10.1007/s00402-022-04394-5
Yang C-L, Yin Y-R, Chu C-M, Tang P-L. Does category
of strength predict return-to-work after occupational
injury? BMC Public Health 2022; 22: 1472. https://doi.
org/10.1186/s12889-022-13817-2

Ihle C, Maurer J, Ziegler P, Stockle U, Ateschrang A,
Ahrend MD, et al. Sporting activity is reduced follo-
wing medial reefing performed for patellar dislocation.
BMC Musculoskeletal Disord 2019; 20: 34. https://doi.
org/10.1186/s12891-019-2400-z

Ateschrang A, Fiedler S, Schroter S, Stéckle U, Freude
T, Kraus TM. Arbeitsunfédhigkeitsdauer und berufli-
che Rehabilitation nach arthroskopischer und offe-
ner Labrumrefixation. Z Orthop Unfall 2014; 152:
252-259. https://doi.org/10.1055/s-0034-1368407
Brown H, Kennard K, Tyreman R, Alim-Marvasti A, Wilcox
M, Quick T. Return to work following brachial plexus injury:
a cross-sectional study. Hand Ther 2023; 28: 144-150.
https://doi.org/10.1177/17589983231205446

Livingston DH, Tripp T, Biggs C, Lavery RF. A fate worse
than death? Long-term outcome of trauma patients admit-
ted to the surgical intensive care unit. J Trauma 2009;
67: 341-348; discussion 8-9. https://doi.org/10.1097/
TA.0b013e3181a5cc34

Gabbe BJ], Hofstee DJ, Esser M, Bucknill A, Russ MK,
Cameron PA, et al. Functional and return to work outcomes
following major trauma involving severe pelvic ring fracture.
ANZ J Surg 2015; 85: 749-754. https://doi.org/10.1111/
ans.12700

Clay FJ, Newstead SV, McClure RJ]. A systematic review of
early prognostic factors for return to work following acute
orthopaedic trauma. Injury 2010; 41: 787-803. https://
doi.org/10.1016/j.injury.2010.04.005

JRM-CC 2025, Vol. 8


https://medicaljournalssweden.se/jrm-cc
https://doi.org/10.15537/smj.2023.44.6.20220931
https://doi.org/10.1007/s10039-012-1861-1
https://doi.org/10.1007/s10039-012-1861-1
https://doi.org/10.1007/s00132-002-0311-3
https://doi.org/10.1007/s00132-002-0311-3
https://doi.org/10.1007/s12306-016-0430-3
https://doi.org/10.1007/s00590-020-02866-1
https://doi.org/10.1097/BOT.0000000000000362
https://doi.org/10.1055/s-0034-1396261
https://doi.org/10.1177/0269215507072084
https://doi.org/10.1007/s00068-015-0558-0
https://doi.org/10.1186/s13049-025-01351-0
https://doi.org/10.1097/00005373-197403000-00001
https://doi.org/10.1097/00005373-197403000-00001
https://refa.de/images/downloads/de/refa-satzung.pdf
https://refa.de/images/downloads/de/refa-satzung.pdf
https://refa.de/refa/refa-group/refa-fachverband-e-v-und-refa-ag
https://refa.de/refa/refa-group/refa-fachverband-e-v-und-refa-ag
https://doi.org/10.1186/s12891-018-2209-1
https://doi.org/10.1186/s12891-018-2209-1
https://doi.org/10.1055/s-2007-977620
https://doi.org/10.1055/s-2007-977620
https://doi.org/10.1002/msc.1760
https://doi.org/10.1002/msc.1760
https://doi.org/10.1007/s00402-022-04394-5
https://doi.org/10.1186/s12889-022-13817-2
https://doi.org/10.1186/s12889-022-13817-2
https://doi.org/10.1186/s12891-019-2400-z
https://doi.org/10.1186/s12891-019-2400-z
https://doi.org/10.1055/s-0034-1368407
https://doi.org/10.1177/17589983231205446
https://doi.org/10.1097/TA.0b013e3181a5cc34
https://doi.org/10.1097/TA.0b013e3181a5cc34
https://doi.org/10.1111/ans.12700
https://doi.org/10.1111/ans.12700
https://doi.org/10.1016/j.injury.2010.04.005
https://doi.org/10.1016/j.injury.2010.04.005

