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Abstract
Purpose Pelvic ring injuries are known to affect the patients’ daily life in terms of physical functioning and quality of life 
(QoL). Still, prospective studies on the patient’s perception over the first 2 years of rehabilitation are lacking. Therefore, 
patients cannot be properly informed about whether or when they will return to their pre-existing level of physical function-
ing and QoL.
Methods A prospective longitudinal cohort study was performed over a 4-year period including all consecutive patients 
above 18 years who sustained a pelvic ring injury in a level 1 trauma center. Validated patient-reported outcome measures 
(PROMs) were used to assess physical functioning (SMFA) and QoL (EQ-5D) at baseline (recalled pre-injury score), 6 weeks, 
3 months, 6 months, 1 year and 2 years after the injury. It was assessed whether patients had fully recovered by comparing 
follow-up scores to baseline PROMs. Binary logistic regression analysis was used to identify independent predictors for 
patients who did not fully recover. Most experienced difficulties at 3 months and 1 year were identified by analyzing the 
highest reported scores on individual items of the SMFA.
Results A total of 297 patients with a pelvic ring injury were identified of which 189 were eligible for follow-up and 154 
(82%) responded. Median SMFA function score at 3 months, 1 and 2 years was 70, 78 and 88, respectively, compared to 96 
out of 100 before the injury. Median SMFA bother score was 67, 79 and 88, respectively. Median EQ-5D score at 3 months, 
1 and 2 years was 0.61, 0.81 and 0.85, respectively, compared to 1 (maximum achievable) before the injury. After 1 and 
2 years of follow-up, 61% and 75% of the patients fully “recovered” in physical functioning and 52% and 71% fully recovered 
in terms of QoL. Female gender and high-energy trauma were independent predictors for not fully recovering after 1 year. 
After 3 months of follow-up, 54% of patients reported severe difficulties with recreational activities, whereas after 1 year, 
most experienced difficulties (31% of patients) concerned heavy house or yard work. Moreover, after 3 months and 1 year, 
44% and 27% of patients reported feeling physically disabled.
Conclusion Pelvic ring injuries have a large impact on the patients’ daily life in the first 2 years of rehabilitation. Directly 
after the injury, physical functioning and QoL decrease strongly but then gradually improve over a 2-year period with about 
75% of patients fully recovering. Female gender and high-energy trauma are shown to be independent predictors for not fully 
recovering. After 3 months, patients experience difficulties with both the physical and mental effects of the injury which 
continue to be present after 1 year.

Keywords Pelvic ring injury · Physical functioning · Quality of life · Mental health · SMFA · EQ-5D

Introduction

Pelvic ring injuries have an estimated annual incidence of 
14–37 per 100,000 inhabitants [1, 2]. In the younger popu-
lation, high-energy trauma like traffic accidents are often 
the cause of injury [3], whereas in the fragile elderly, low-
energy trauma like a fall from standing is more likely to 
occur. Pelvic ring injuries can have a serious impact on the 
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patient’s physical functioning and quality of life (QoL) [4], 
especially during the first months of rehabilitation. They 
often coincide with a long period of impaired mobilization 
and pain [5].

Although there has been a shift in terms of outcome 
assessment with increasing emphasis on patient-reported 
outcome, prospective follow-up studies on pelvic ring inju-
ries are scarce [6]. A systematic review revealed that some 
retrospective studies reported that patient-reported physical 
functioning and QoL seem fair and tend to improve after 
the injury [7]. However, most studies had several methodo-
logical limitations [7]. First, patient numbers were often 
small and groups were heterogeneous in terms of age, type 
of injury and treatment. Second, a large number of differ-
ent generic and pelvic-specific Patient-Reported Outcome 
Measures (PROMs) were used, while most of these were not 
validated. At last, most studies used a retrospective design, 
thus lacking information on the pre-injury health status 
and rehabilitation period [7]. Still, it is unknown whether 
or when patients return to their pre-existing level of physi-
cal functioning and QoL. As a result, patients cannot be 
informed properly about prognosis because clinicians lack 
knowledge about the early recovery of physical functioning 
and QoL after a pelvic ring injury.

A prospective cohort study was performed concerning the 
short-term effects of pelvic ring injuries on patient-reported 
physical functioning and QoL. Based on this information, 
patients can be informed properly about what to expect from 
the rehabilitation period in terms of when or whether they 
will regain their normal life again. Hence, the research ques-
tions of this study include: (1) what is the course of recovery 
in terms of physical functioning and QoL within the first 
2 years after a pelvic ring injury?; (2) which patient charac-
teristics are predictive for a decrease in physical functioning 
and QoL 1 year after the injury?; and (3) from a patient per-
spective, what are the most experienced difficulties in life at 
3 months and 1 year of follow-up after a pelvic ring injury?

Patients and methods

Patients

A prospective longitudinal cohort study was performed, 
including all consecutive adult patients (above 18 years 
of age) who had been treated for a pelvic ring injury at 
a level-1 trauma center between January 2017 and June 
2021. Data on the patients’ characteristics were prospec-
tively collected and directly entered into the database upon 
clinical presentation. These include information about the 
injury, treatment, complications and mortality. Additional 
data were retrieved from the Dutch Trauma Registry [8], 
concerning injury severity in terms of the Injury Severity 

Score (ISS) [9]. Subsequently, two trauma surgeons with 
ample experience in pelvic ring injury surgery assessed 
the radiographic images (plain anteroposterior, inlet and 
outlet radiographs and CT scans) of all the patients and 
classified the pelvic ring injuries into type A, B and C 
injuries according to the AO/OTA classification [10]. The 
local Medical Ethical Review Board reviewed the methods 
employed and waived further need for approval (METc 
2017/543).

Patient‑reported physical functioning and quality 
of life

All patients who survived the initial injury, without cogni-
tive disorders and who were able to speak and understand 
the Dutch language were informed about the study and asked 
to participate. Physical functioning was measured with the 
Short Musculoskeletal Function Assessment (SMFA). The 
SMFA questionnaire consists of 46 items which are scored 
on a 5-item Likert scale. It was designed to assess the func-
tional status of patients with various musculoskeletal disor-
ders and injuries. Two indices (function and bother index) 
[11] and, additionally, four subscales (upper extremity dys-
function, lower extremity dysfunction, problems with daily 
activities, and mental and emotional problems) can be calcu-
lated [12]. Scores are calculated by summing up the scores 
on the individual items and transforming scores on a range 
from zero to 100, with higher scores indicating better func-
tion. The SMFA-NL has been shown to be a valid and reli-
able questionnaire for the assessment of physical functioning 
in injured patients [12, 13]. Quality of life was assessed with 
the EuroQol-5D (EQ-5D [14]). The EQ-5D is a brief ques-
tionnaire that measures health-related quality of life based 
on five dimensions of health: mobility, self-care, usual activ-
ities, pain/discomfort and anxiety/depression [15]. Items 
are scored on a 5-item Likert scale through which patients 
can delineate whether they have (1) no problems, (2) slight 
problems, (3) moderate problems, (4) severe problems or 
(5) extreme problems. Based on these values, a utility score 
ranging from 0 to 1 was formed, with higher scores indicat-
ing better function. The EQ-5D has been shown to be a valid 
and reliable questionnaire in injured patients [16].

The SMFA-NL and EQ-5D were administered at the 
following time points: During hospital admission (assess-
ment of recalled pre-injury status), 3 months, 6 months, 
1 year and 2 years after the injury. Additionally, the EQ-5D 
was also administered at 6 weeks of follow-up (FU). The 
PROMs were digitally distributed through a secured sys-
tem, RoQua, and linked to the electronic patient files. 
This system provides a personal code which is linked to a 
secure website and allowed patients to complete the digital 
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PROMs at home or during their follow-up visits at the 
pelvic outpatient clinic.

Statistical analysis

Descriptive statistics were performed to present patient 
and injury characteristics such as injury mechanism, frac-
ture patterns and treatment methods. Means and standard 
deviations were calculated from the normally distributed 
data and the median and interquartile range (IQR) from 
not-normally distributed data. Either Chi-Square test, inde-
pendent samples t-tests or Mann–Whitney U tests were per-
formed accordingly to assess differences in characteristics 
between included patients and patients that were not eligible 
or declined to participate.

To gain insight into the decrease in physical function-
ing (SMFA) and QoL (EQ-5D) at every time point of FU 
relative to their pre-injury status, the scores on the SMFA 
and EQ-5D were expressed as a percentage of the pre-injury 
score. Additionally, each patient was classified as “recov-
ered” in terms of physical functioning when his/her score 
on the SMFA Indices and subscales was 15 points or less 
below the recalled pre-injury SMFA scores. Similar, for the 
EQ-5D, patients were classified as “recovered” in terms of 
quality of life when his/her score on the EQ-5D was 0.15 
or less below the re-called pre-injury score. Independent 
predictors for patients that were classified as not being 
recovered as measured by the SMFA function and bother 
index and the EQ-5D after 1 year of follow-up, were ana-
lyzed by using a binary logistic regression analysis (back-
ward selection procedure, p-out = 0.20). Gender (female/
male), age (< 65/ ≥ 65), injury mechanism (LET/HET), ISS 

(< 16/ ≥ 16), injury type (AO type A/B/C) and complications 
(yes/no) were evaluated for being possible predictors. The 
results of the final model are presented as odds ratios (ORs) 
with their corresponding 95%CI, and P-values. To be able to 
identify in which domains or activities people felt most lim-
ited and whether the (level of) limitations on these domains/
activities change over time, the five individual items of the 
SMFA at which most patients experienced severe problems 
at 3 months and 1 year of follow-up were reported. Data 
were analysed using the IBM SPSS software, version 23.0 
for Windows (IBM Corporation, Armonk, NY). Statistical 
significance was set at P ≤ 0.05.

Results

Study population

A total of 297 patients with a pelvic ring injury were 
treated during the study period of 4 years. One-hundred 
and eight patients (36%) were excluded due to reasons 
mentioned in Fig. 1. One-hundred and eighty-nine patients 
were eligible for follow-up of which 35 refused (18%) to 
participate. Eventually, 154 patients (82%) filled out one 
or more follow-up questionnaires. A non-response analy-
sis between the responders and the patients that refused 
to participate revealed several differences. Patients that 
were included in the follow-up had a lower median ISS 
of 13 (IQR 8–20) compared to 17 (IQR 8–37) of patients 
that were not included (p = 0.01). Furthermore, included 
patients differed from non-included patients in injury types 

Fig. 1  Flowchart of patient inclusion
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(28% vs. 51% type A, 57% vs. 40% type B and 15% vs. 
9% type C); p < 0.001, associated lower extremity injuries 
(13% vs. 27%; p = 0.004), operative treatment (28% vs. 
8%; p < 0.001) and emergency laparotomy (1% vs. 8%; 
p = 0.002). Patient characteristics are shown in Table 1. 

Patient‑reported physical functioning and QoL

Figure 2 graphically shows the development of physical 
functioning and QoL during the first 2 years of the rehabili-
tation phase. All PROMs results are presented in Table 2 
together with the median percentage of recovery at every 
time point of follow-up. For the function index of the SMFA, 
61% of patients regained a full recovery at 1 year, and 75% 
at 2 years of follow-up (Table 2, last column). For the bother 
index of the SMFA, 57% (1 year) and 68% (2 years) regained 
full recovery. After 1 year and 2 years of follow-up, respec-
tively 52% and 71% had regained full recovery in QoL as 
measured by the EQ-5D. Additional PROMs analysis of sub-
groups can be found in supplementary file 1 (operatively and 
non-operatively treated patients) and in supplementary file 
2 (Type A, B and C injuries).

Factors associated with no full recovery 1 year 
after the injury

Binary logistic regression analyses revealed that the female 
gender and a high-energy trauma were independent predic-
tors for not being fully recovered in terms of physical func-
tioning after 1 year of follow-up (Tables 3 and 4). The odds 
of not recovering on the function index were about three 
times higher in women compared to men and at least four 
times higher in patients sustaining a high-energy trauma. 
The odds of not recovering on the bother index was almost 
four times higher in females. Female gender and high-energy 
trauma were also significant predictors for decreased QoL 
after 1 year (Table 5). The odds of not recovering were 
about four times higher in female patients and patients with 

Table 1  Patient characteristics

All patients (N = 297)

Female, n (%) 157 (53)
Age at the time of injury (mean ± SD) 57 ± 22
HET, n (%) 115 (39)
Injury Severity Score (ISS) median (IQR) 14 (8–26)
Injury type, n (%)
 Type A 117 (39)
 Type B 144 (49)
 Type C 36 (12)

Isolated pelvic ring injury, n (%) 123 (41)
Associated lower extremity injuries, n (%) 59 (20)
Operative treatment, n (%) 53 (18)
Emergency laparotomy, n (%) 12 (4)
External fixator, n (%) 14 (5)
Embolization, n (%) 7 (2)
Complications < 30 days, n (%) 37 (13)
Late onset complications, n (%) 8 (3)
Deceased, n (%) 53 (18)
 < 30 days 19 (6)
 < 1 year 38 (13)

Fig. 2  Outcome of PROMs for the SMFA and EQ-5D at different time points
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Table 2  PROMs scores (first 
column) with a level of recovery 
at every time point of follow-up 
compared to pre-injury scores 
expressed in median (IQR) 
percentage (second column) and 
the actual number of patients 
that has fully recovered (last 
column)

*  Median (IQR) scores of the SMFA and EQ-5D
** Individual PROMs scores at every time point of follow-up were expressed as a percentage of the pre-
injury score. Median percentages (IQR) are presented here

PROMs scores* 
median (IQR)

Level of recovery 
**(median, IQR)

Number of patients 
fully recovered N 
(%)

SMFA
Function index Pre-injury 95.6 (82.9–98.6) – –

3 months 69.5 (52.6–85.8) 75 (62–92) 42 (45)
6 months 76.5 (63.6–90.9) 87 (70–99) 49 (59)
1 year 78.3 (62.5–92.8) 89 (76–99) 48 (61)
2 years 87.5 (74.3–96.3) 94 (82–99) 33 (75)

Bother index Pre-injury 95.8 (84.9–100) – –
3 months 66.7 (45.8–85.4) 71 (56–92) 36 (38)
6 months 75.0 (55.7–91.7) 87 (65–98) 47 (57)
1 year 79.2 (57.3–92.2) 87 (69–100) 45 (57)
2 years 87.5 (75.0–97.9) 92 (78–98) 30 (68)

Lower extremity Pre-injury 98.9 (89.1–100) – –
3 months 70.8 (50.5–91.7) 75 (58–96) 97 (100)
6 months 79.2 (63.0–93.8) 88 (71–100) 64 (97)
1 year 81.3 (64.6–95.8) 91 (73–100) 57 (97)
2 years 87.5 (72.9–97.9) 96 (83–100) 31 (94)

Activities of Pre-injury 97.5 (80.9–100) – –
Daily Living 3 months 57.5 (37.5–79.7) 65 (47–88) 28 (30)
(ADL) 6 months 70.0 (51.6–90.6) 81 (59–97) 37 (45)

1 year 73.1 (52.8–90.6) 84 (66–99) 39 (49)
2 years 85.0 (76.5–97.5) 101 (100–106) 39 (89)

Emotion Pre-injury 90.6 (78.1–96.9) – –
3 months 75.0 (59.4–87.5) 88 (74–97) 54 (57)
6 months 78.1 (62.5–90.6) 91 (76–100) 56 (68)
1 year 78.1 (64.8–90.6) 93 (78–100) 51 (65)
2 years 84.4 (68.8–93.8) 93 (83–100) 30 (68)

EQ-5D Pre-injury 1.00 (0.85–1.00) – –
6 weeks 0.61 (0.42–0.79) 71 (47–88) 29 (29)
3 months 0.74 (0.56–0.84) 81 (64–93) 38 (40)
6 months 0.78 (0.65–0.87) 85 (72–99) 38 (45)
1 year 0.81 (0.72–0.89) 85 (76–100) 42 (52)
2 years 0.85 (0.76–1.00) 92 (85–100) 32 (71)

Table 3  Independent predictors for no full recovery of the SMFA 
function Index at 1 year

Bold values are statistically signficant (P < 0.05)
B regression coefficient; OR Odds ratio; 95% CI 95% confidence 
interval
* Results on the final model with the P-value set at 0.20

B OR 95% CI P-value*

Female gender 1.14 3.13 1.12 8.79 0.03
High-energy trauma 1.42 4.15 1.29 13.39 0.017

Table 4  Independent predictors for no full recovery of the SMFA 
bother Index at 1 year

Bold value is statistically signficant (P < 0.05)
B regression coefficient; OR Odds ratio; 95% CI 95% confidence 
interval
* Results on the final model with the P-value set at 0.20

B OR 95% CI P-value*

Age < 65 years − 0.95 0.39 0.14 1.07 0.06
Female gender 1.27 3.56 1.31 9.70 0.013
Complications < 30 days 0.86 2.36 0.78 7.12 0.13
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a high-energy trauma. Polytrauma as measured by the ISS 
(< 16/ ≥ 16) and injury type (AO type A/B/C) did not turn 
out to be independent predictors for decreased physical func-
tioning and QoL 1 year after the injury.  

Patients’ perception of most experienced difficulties 
during rehabilitation

The individual items of the SMFA to which the patients 
responded with experiencing severe difficulties (SMFA item 
score of four or five) were assessed in detail. Subsequently, a 
top five of encountered difficulties from a patient perspective 
was composed. A substantial number of patients still expe-
rienced limitations in physical activities as well as effects 
of the injury on their mental wellbeing after, respectively, 3 
months and 1 year of follow-up (Table 6). More than half of 

patients reported severe problems with recreational activities 
as well as heavy housework or yard work. The latter was still 
present after 1 year in 31% of patients. Forty-four percent of 
patients felt physically disabled after 3 months, which gradu-
ally decreased to 27% of patients after 1 year.

Table 7 shows the percentages of patients with their 
reported difficulties regarding sexual activities from pre-
injury up to 2 years after the injury. Most problems were 
reported at 3 months after the injury and these gradually 
improved over time.

Discussion

In this prospective longitudinal study, we evaluated patient-
reported physical functioning and quality of life up to 2 years 
after a pelvic ring injury and investigated which patient char-
acteristics were predictive of a decreased physical function-
ing and QoL at 1 year after the injury. Directly after the 
injury, physical functioning and QoL decrease strongly but 
then gradually improve up to 2 years after the injury. How-
ever, after 2 years, physical functioning as well as QoL are 
still decreased with a recovery percentage of 75% for physi-
cal functioning and 71% for QoL compared to the pre-injury 
level. Female gender and high-energy trauma are shown to 
be independent predictors for not fully recovering at 2 year 
after the pelvic injury. After 3 months, patients experience 
difficulties with both the physical and mental effects such as 
difficulties with heavy house or yard work, as well as with 

Table 5  Independent predictors for no full recovery of the EQ-5D at 
1 year

Bold values are statistically signficant (P < 0.05)
B regression coefficient; OR Odds ratio; 95% CI 95% confidence 
interval
* Results on the final model with the P-value set at 0.20

B OR 95% CI P-value*

Female gender 1.29 3.64 1.28 10.33 0.015
High-energy trauma 1.28 3.60 1.19 10.84 0.02
Complications < 30 days 0.73 2.07 0.70 6.09 0.18

Table 6  Patients’ perception of most experienced difficulties at, respectively, 3 months, 1 year, and 2 years of follow-up after a pelvic ring injury

* Percentage of patients that experience severe difficulties (SMFA item score of 4 or 5)

SMFA

3 months %* 1 year %* 2 years %*

1 Recreational activities 54 Heavy house or yard work 31 The effect of doing too much on 1 day 25
2 Heavy house work or yard work 53 Bothered by problems with activities 

around the house
28 Problems performing daily work 21

3 Problems performing daily work 44 Problems with bending or kneeling down 28 Heavy house or yard work 18
4 Feeling physically disabled 44 Feeling physically disabled 27 Feeling physically disabled 18
5 Bothered by problems with 

recreational activities
41 The effect of doing too much on 1 day 27 Bothered by problems with recreational activi-

ties
18

Table 7  Levels of sexual 
dysfunction at consecutive time 
points after sustaining a pelvic 
ring injury

Pre-injury 
(N = 150)

3 months 
(N = 97)

6 months 
(N = 86)

1 year 
(N = 81)

2 years 
(N = 44)

No problems (%) 85 40 61 58 68
Some problems (%) 6 20 17 19 14
Moderate problems (%) 2 16 6 7 7
Severe problems (%) 1 7 5 9 9
Unable (%) 5 18 12 7 2
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feeling physically disabled, which continue to be present 
after 1 year.

Patients report an evident decrease in physical function-
ing 3 months after the injury compared to the recalled pre-
injury health status. From that moment on, physical func-
tioning keeps on improving up to 2 years after the injury. 
Between 6 months and 1 year, the recovery curves flatten 
slightly, while they rise again between one and 2 years, a 
finding that is in line with previous literature [17]. Median 
scores on the SMFA function and bother index were, respec-
tively, 76 and 75 out of 100 at 6 months, 78 and 79 at 1 year 
and both 88 at 2 years of FU. Hoffman et al. [18] reported 
slightly lower scores using the SMFA in a retrospective 
cohort study evaluating outcomes after surgically treated 
lateral compression pelvic ring injuries in 280 patients at 6, 
12 and 24 months. Scores on the function, and bother index 
were, respectively, 72 and 69 at 6 months and improved 
slightly to 74 and 70 at 1 year and 78 and 76 at 2 years of 
FU. After 1 and 2 years of follow-up, respectively, 61% and 
75% of the patients in our study fully “recovered” in physi-
cal functioning (SMFA function index). There are no other 
prospective studies on recovery of physical function after 
pelvic ring injuries that use validated PROMs to compare 
our results with. Next to the reported physical disabilities 
following a pelvic ring injury, our study showed that patients 
are also highly affected by the mental consequences as 68% 
of patients “recovered” on the SMFA bother index and men-
tal & emotional subscale after 2 years.

The high number of patients still being bothered and 
experiencing mental and emotional problems at 2 years after 
the injury, highlights the fact that psychological and social 
effects should also be taken into account to gain an overall 
picture of the patient’s health perspective. Until recently, 
subjective emotional disturbances, pain, social and profes-
sional consequences have hardly been considered in patients 
with pelvic ring injuries, even though these injuries can seri-
ously affect QoL [4, 19, 20]. After the pelvic ring injury, 
an obvious decrease in QoL develops in the first 6 weeks 
compared to the recalled pre-injury health status. From that 
moment on, QoL keeps on improving up to 2 years after 
the injury. Similar to curves on physical functioning, QoL 
reached a plateau phase between 6 months and 1 year, but 
rises quite sharply again between one and 2 years. Median 
EQ-5D scores in our study after 6 months, 1 year and 2 years 
were, respectively, 0.78, 0.81 and 0.85. Brouwers et al. [17] 
support these findings, similarly using the EQ-5D to evaluate 
QoL. They reported a mean EQ-5D scores of 0.77 at 1 year 
and 0.80 at 2 years and a flattened curve between 6 months 
and 1 year. Moreover, we showed that after one and 2 years 
following the injury, “only” 52% and 71% of the patients 
reported full “recovery” in QoL. Brouwers et al. underline 
these findings, as they reported that most patients did not 
achieve their pre-injury state of QoL after 1 year.

Female gender showed to be an independent predictor 
for achieving no full recovery of physical functioning and 
QoL 1 year after the injury. However, it is difficult to pro-
vide a clear explanation for this finding. Taking a closer 
look at the demographic characteristics, females were older 
(mean age 62, SD 23) compared to males (mean age 52, SD 
21). They also sustained more type C injuries (15% vs. 9%) 
and reported higher degrees of sexual dysfunction 1 year 
after the injury (24% vs. 8%). These findings could be a 
possible explanation. In other studies, some contradictive 
results were found regarding the relationship between gen-
der and outcome. One study also reported female gender 
to be a predictor for decreased QoL [17], whereas another 
study did not [4]. Polinder et al. and Holbrook et al. [21, 
22] found that female gender was a prognostic factor of 
decreased QoL after general trauma. Independently of 
injury severity and mechanism, women are reported to 
show a substantially higher risk of psychological morbidity 
after major trauma than men with higher rates of post-injury 
depression, symptoms of acute stress reaction and posttrau-
matic stress disorder (PTSD) [22]. Female gender was also 
shown to be a predictor for decreased physical functioning, 
but only at long-term follow-up (mean of 7 years after the 
injury) [23]. However, other studies reported no differences 
between physical functioning in males and females [18] or 
even improved physical functioning in females [24]. Next 
to female gender, we also found a high-energy trauma to be 
a predictive factor for decreased physical functioning and 
QoL. Brouwers et al. [17] found that ISS was an independent 
predictor for QoL, a factor closely related to a high-energy 
trauma as patients often sustain concomitant injuries when 
sustaining a high-energy trauma. On the other hand, Holstein 
et al. [4] did not find ISS to be an independent predictor for 
decreased QoL.

Based on the SMFA questionnaire for physical function-
ing, we analyzed the factors to which patients experience 
the most severe difficulties at 3 months and 1 year after the 
injury. After 3 months, over 40% of patients reported to 
experience severe difficulties with recreational activities, 
heavy housework or yard work and daily work. However, 
the mental impact of the injury such as feeling physically 
disabled were even so key disabilities. Although the percent-
age of patients that experienced severe difficulties decreased 
after 1 year, 30% of patients still report severe physical, as 
well as mental disabilities. Results of a previous study from 
our research group evaluating long-term physical function-
ing and QoL in a large group of patients sustaining a pelvic 
ring injury, support these findings [19]. At a mean follow-up 
of 4.4 ± 2.6 years, feeling physically disabled, feeling tired 
and the effect of doing too much on 1 day affecting the next 
day were the top three most experienced problems. Difficul-
ties with sexual activities were mostly present at 3 months 
after the injury and these gradually improved over time.
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Some strengths and limitations of this study need to be 
addressed. The prospective longitudinal design, includ-
ing recalled pre-injury physical functioning and QoL, is 
undoubtedly a strength of the present study. With compa-
rable data collected at six different time points, change over 
time in individual patients could be observed and recall 
bias avoided. We also reported a high response rate on the 
PROMs of 82% of the eligible patients. To the best of our 
knowledge, this is one of the largest prospective longitudi-
nal follow-up studies evaluating physical functioning and 
QoL after pelvic ring injuries by using validated question-
naires. By comparing PROMs scores at different time points 
to the pre-injury scores, insight was given in the course of 
recovery. As a result, both the clinician and subsequently the 
patient could be provided with valuable information about 
whether and when to expect a complete recovery. A limita-
tion of this study might be the heterogeneity of the group 
in terms of age, fracture types, injury severity and presence 
of associated injuries. However, our study population is an 
actual reflection of patients with pelvic ring injuries present-
ing to a large level 1 trauma center. Future research with an 
even larger sample size, enabling further subgroup analy-
ses, would be preferable. Moreover, 18% of patients passed 
away within the study period and could therefore not be 
included in (some of the) follow-up analysis with PROMs. 
The reported scores could therefore even be an overestima-
tion of the actual perceived physical functioning and QoL 
since patients with deteriorated health passed away.

Conclusion

Pelvic ring injuries have a large impact on patient-per-
ceived physical functioning and quality of life. Although 
both improve over the 2-year period following the injury, 
only 75% of patients reported to be fully recovered in terms 
of physical functioning, 68% in terms of being bothered 
by the injury and 71% in QoL. Female gender and high-
energy trauma are independent predictors for patients not 
fully recovering after 1 year. Most patients experience some 
mental effects of the injury after both 3 months and 1 year 
in addition to physical disabilities. The results of this study 
can be used as a valuable tool by the clinician to inform 
patients about their expected recovery in terms of physical 
functioning and QoL in the rehabilitation phase of 2 years 
after the injury. A multidisciplinary approach covering both 
the physical and mental aspects of pelvic ring injuries seems 
appropriate and deserves further attention in prospective 
research.
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