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Abstract
Background Pelvic ring injuries are serious injuries, often associated with substantial morbidity and mortality rates. The 
long-term consequences of these injuries might affect the patients’ personal life. Our aim was to assess the long-term effects 
of pelvic ring injuries on physical functioning and quality of life (QoL) using validated patient-reported outcome measures 
(PROMs) and comparing these results to normative data from the general population.
Patients and methods A retrospective cohort study was conducted on adults treated for pelvic ring injuries between 2007 and 
2016. Demographics, fracture type, injury mechanism, treatment and complications were recorded. PROMs questionnaires 
concerning physical functioning (SMFA) and quality of life (EQ-5D) were used. Patients were divided according to their 
age (18–30, 31–64, 65 and older) and fracture type (Tile/AO type A, B or C). Differences in SMFA and EQ-5D scores of the 
operatively and non-operatively treated patients and between the study population and general population were analyzed.
Results A total of 413 patients were identified of which 279 were eligible for follow-up. One-hundred and ninety-two (69%) 
patients responded with a mean follow-up of 4.4 years. Patients reported a median score of 13.9 on the SMFA function 
index, 16.7 on the bother index, 12.5 on the lower extremity, 18.8 on the activities of daily living and 23.4 on the emotion 
subscale. A median EQ-5D score of 0.8 was reported. There was no difference in physical functioning and QoL between 
operatively and non-operatively treated patients. Comparison of these results to normative data of the general population 
revealed a significant (P < 0.05) decrease in physical functioning and QoL in patients with all types of pelvic ring injuries.
Conclusion Long-term physical functioning and QoL in patients who had sustained a pelvic ring injury seems fair, although 
significantly decreased in comparison with their peers from the general population.
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Background

Pelvic ring injuries have a prevalence of 20–37/100,000 
in the general population and are often caused by severe 
accidents [1]. Most pelvic ring injuries are caused by (blunt 
force) high-energy trauma [2], with the majority of the 
causes being motor vehicle collisions [3, 4]. However, pelvic 

ring injuries in the elderly are often caused by low-energy 
accidents, such as a fall on a slippery surface.

Life-threatening situations can occur due to traumatic dis-
ruption of the pelvic ring [5]. The reported overall mortality 
varies from 5% in isolated pelvic ring injuries, up to 46% 
in poly-trauma patients [6, 7]. Patients who get through the 
initial hospital course following these injuries often have to 
endure a long period of impaired mobilization and intense 
rehabilitation.

Pelvic injuries do not only have a major impact in the 
short-term, but also long-term permanent limitations which 
can affect daily functioning. The latter includes gait impair-
ment, chronic pelvic and back pain as well as delayed conse-
quences of lumbosacral plexus injury [8], all of which may 
influence the patient’s quality of life [9].

Pelvic ring injuries occur in patients of all ages, with dif-
ferent comorbidities and physical conditions. The seminal 
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work entitled ‘Fractures of the pelvis and acetabulum’ writ-
ten by Tile et al. (page 361), clearly states that “adequate 
follow-up studies on pelvic ring fractures are lacking” [10]. 
This was our incentive to perform a large cohort study about 
the long-term personal and societal impact of these injuries 
using validated questionnaires (Short Musculoskeletal Func-
tion Assessment and EuroQol 5D).

Hence, the aim of this study was to provide an overview 
of the physical functioning and quality of life (QoL) of 
patients with pelvic ring injuries attending a level 1 trauma 
center over a period of 9 years. Additionally, the level of 
physical functioning and QoL of these patients were com-
pared to normative data from the general Dutch population.

Patients and methods

Patients

All the adult patients (≥ 18 years of age) who had been treated 
for a pelvic ring injury at the Department of Trauma Sur-
gery of the University Medical Center Groningen (UMCG) 
between January 2007 and January 2016 were approached for 
this study. The UMCG is a Level 1 trauma center and a sec-
ondary referral center for the treatment of pelvic injuries in 
the northern part of the Netherlands. Data about the patient’s 
characteristics were collected by reviewing each patient’s 
medical and operation records. Additional data were retrieved 
from the Dutch Trauma Registry, concerning injury sever-
ity in terms of the Abbreviated Injury Scale (AIS) [11] and 
Injury Severity Score (ISS) [12]. Subsequently, two trauma 
surgeons with ample experience in pelvic fracture surgery 
reassessed the radiographic images (plain anteroposterior, 
inlet and outlet radiographs and computerized tomography 
scans) of all the patients and classified the pelvic ring injuries 
into type A, B and C injuries (“Appendix”) according to the 
AO/OTA trauma pelvis and acetabulum manual [13]. Patients 
were divided according to their age (18–30, 31–64, 65 and 
older) and fracture type (Tile type A, B or C). The local Med-
ical Ethical Review Board reviewed the methods employed 
and waived further need for approval (METc 2016.385).

Long‑term physical functioning and quality of life

Patients who had no cognitive disorders and were still alive in 
the follow-up period received a series of questionnaires by mail 
to assess long-term physical functioning and quality of life.

Physical functioning was measured with the Dutch version 
of the Short Musculoskeletal Function Assessment (SMFA-
NL). The SMFA questionnaire consists of 46 items and was 
designed to assess the functional status of patients with 
various musculoskeletal disorders and injuries. The SMFA 
includes two indices: “function index” and “bother index” 

[14]. The Dutch version of the SMFA (SMFA-NL) has an 
additional four subscales that cover the physical functioning 
of all extremities, problems with daily activities and psycho-
logical aspects of functioning [15]. The scores vary from 0 
to 100, with a higher score indicating a worse function. The 
SMFA scores of this study were compared to the normative 
data of the SMFA-NL in the general Dutch population [16].

Quality of life was assessed with the EuroQol 5D (EQ-5D). 
The EQ-5D is a brief questionnaire that measures health-
related quality of life based on five dimensions of health: 
mobility, self-care, usual activities, pain/discomfort and anxi-
ety/depression [17]. Patients can use the dimensions to deline-
ate whether they have (1) no problems, (2) slight, (3) moderate, 
(4) severe or (5) extreme problems. The EQ-5D scores of this 
study’s population were compared to the normative data from 
the EQ-5D of the general Dutch population [18]. Moreover, 
physical functioning and quality of life between operatively 
and non-operatively treated patients were compared.

Statistical analysis

Descriptive statistics were performed to present demograph-
ics, injury mechanism, fracture patterns and treatment meth-
ods. Means and standard deviations were calculated from 
the normally distributed data and the median and range from 
not-normally distributed data. To attain the SMFA-NL and 
EQ-5D data, the patients were divided according to their type 
of injury: type A, type B and type C. To analyze the associa-
tion between fracture type and outcome with regard to physi-
cal functioning and quality of life, univariate analyses of vari-
ance (ANOVA) were performed. To compare the SMFA-NL 
and EQ-5D scores between operatively and non-operatively 
treated patients, Mann–Whitney U tests were performed. 
Additionally, the SMFA-NL and EQ-5D scores were com-
pared to the age-matched normative data of the Dutch popu-
lation using a manual T-test with pooled means and pooled 
SD’s. The data were analyzed using the IBM SPSS software, 
version 23.0 for Windows (IBM Corporation, Armonk, NY, 
USA). Statistical significance was accepted at P ≤ 0.05.

Results

Patients

A total of 413 adults (≥ 18 years of age) with pelvic ring inju-
ries were identified over a study period of 9 years (January 
2007 until January 2016) of which 279 (68%) patients were eli-
gible for follow-up by means of patient-reported outcomes. The 
main reason for exclusion was that 110 (26%) of the patients 
had died at long-term follow-up. A total of 192 patients (69%) 
at a mean follow-up of 4.4 ± 2.6 years after the pelvic ring 
injury responded. The other 84 patients (31%) declined to 
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participate or did not respond (Fig. 1). A non-response analy-
sis was performed which showed no significant differences 
between the responders and non-responders, except for a differ-
ence in age (57 vs. 47). Table 1 demonstrates the demographic 
and injury characteristics of the 192 responders, divided into 
the different fracture types (A, B and C).

Physical functioning and quality of life

The results of the patient-reported outcomes are presented 
in Table 2. Overall, patients with pelvic injuries, regardless 

of the type of injury, gave fair scores for all the SMFA 
parts (Table 2). They reported moderate limitations with, 
respectively, a median of 13.9 on the function index, 12.5 
on the lower extremity and 18.8 on the activities of daily 
living (ADL) subscale. Patients with type A pelvic injuries 
reported slightly higher scores on most SMFA indices and 
subscales in comparison with type B and C injuries. How-
ever, no significant differences were found in the function 
and bother indices and lower extremity, ADL and emotion 
subscales of the SMFA between patients with type A, B and 
C injuries. The only significant difference was between type 
A and type C injuries regarding the SMFA upper extrem-
ity subscale (P = 0.047). The three SMFA questions with 
the highest scores (mean of more than 2.5 on a scale from 
1 to 5), in relation to decreased physical functioning, were 
regarding feeling disabled, feeling tired and the effect of 
doing too much in one day which could affect what the 
patient is able to do the next day. Concerning the lower 
extremity subscale of the SMFA, the three questions with 
the highest scores (mean of more than 2 on a scale from 1 to 
5) concerned difficulties with bending and kneeling down, 
moving after sitting or lying and walking with a limp.

Overall, all patients who had sustained a pelvic ring injury, 
irrespective of the type, reported a reasonable QoL (Table 2) 
with a mean EQ-5D score around 0.8 (on a scale from 
− 0.329 to 1, with a higher score indicating a better QoL). 
Furthermore, there were no significant differences in EQ-5D 
scores between the various types of pelvic ring injuries.Fig. 1  Flow-chart of patient inclusion for assessment of long-term 

physical functioning and quality of life after pelvic ring injuries

Table 1  Individual and injury 
characteristics of the responders

LET low-energy trauma, HET high-energy trauma, ISS injury severity score, AIS abbreviated injury score

Type A (n = 75) Type B (n = 99) Type C (n = 18) All patients (n = 192)

Follow-up in years
 Mean ± std. 4 ± 2.6 4.4 ± 2.6 5.2 ± 2.8 4.3 ± 2.7

Age (years) at injury
 Median (range) 60 (20, 93) 51 (18, 89) 38 (19, 62) 54 (18, 93)

Male, n (%) 32 (43) 60 (61) 16 (89) 108 (56)
Injury mechanism
 LET 38 (51) 22 (22) 0 (0) 60 (31)
 HET 37 (49) 77 (78) 18 (100) 132 (69)

Treatment
 Conservative 71 (95) 74 (75) 5 (28) 150 (78)
 Operative 4 (5) 25 (25) 13 (72) 42 (22)

ISS
 Median (range) 9 (4, 43) 13 (4, 75) 21 (11, 43) 13 (4, 75)
 ISS ≥ 16, n (%) 29 (39) 44 (44) 14 (78) 87 (45)

Highest pelvis AIS
 Median (range) 2 (2, 5) 3 (2, 5) 3 (2, 4) 2 (2, 5)
 AIS 2, n (%) 58 (78) 43 (43) 4 (22) 105 (55)
 AIS 3, n (%) 16 (21) 47 (48) 13 (72) 76 (39)
 AIS 4, n (%) 0 (0) 4 (4) 1 (6) 5 (3)
 AIS 5, n (%) 1 (1) 5 (5) 0 (0) 6 (3)
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Also, no differences in physical functioning and QoL 
were found between the conservatively and operatively 
treated patients.

SMFA and EQ‑5D scores compared to normative data 
from the Dutch population

SMFA and EQ5D scores were compared to normative data 
from the general Dutch population. Regarding the SMFA, 
middle- and older-aged patients who had sustained either a 
type A, type B or type C pelvic ring injury, reported sig-
nificantly more physical impairment on the function index 
in comparison to their peers in the general population 
(Table 3). The results of the SMFA bother index were simi-
lar for patients with type A and B injuries. Patients who had 
sustained a pelvic injury and were aged > 30 reported signifi-
cantly worse physical functioning on most subscales com-
pared to the normative data of the general Dutch population 
(Table 4). These results apply to all the types of pelvic ring 
injuries, especially regarding the lower extremity and daily 
activity subscale. All the patients in this study cohort gener-
ally reported worse mean function (22 vs. 12), bother (26 vs. 
13), lower extremity (21 vs. 11), daily activity (28 vs. 12) 
and emotional (27 vs. 21) outcome scores on the SMFA after 
4 years of follow-up in comparison to the normative data.

With respect to the EQ-5D, significant differences were 
found between type A and type B fractures in the 31–64 

and ≥ 65 age groups compared to their peers in the general 
Dutch population, whereby the patients who had sustained a 
severe pelvic ring injury reported a relatively lower quality 
of life (Table 5).

Discussion

The aim of this study was to provide an overview of the 
long-term physical functioning and quality of life (QoL) of 
patients following pelvic ring injuries. Additionally, their 
level of physical functioning and quality of life were com-
pared to the normative data of the general Dutch popula-
tion. The results of this study show fair long-term physical 
functioning and QoL after all types of pelvic ring injuries 
(Table 2). No clinically relevant differences in long-term 
physical functioning and quality of life were found between 
patients who had sustained A, B or C type pelvic ring inju-
ries. However, comparisons with the normative data of the 
Dutch population showed a significant decrease in physical 
functioning and QoL in all types of pelvic ring injuries and 
in all age groups (Tables 3, 4, 5). Moreover, the fact that 
research has shown that injured patients initially report bet-
ter pre-injury health status compared to the general popula-
tion [19] even more suggests that the impact of pelvic ring 
injuries on physical functioning and quality of life may even 
be larger than the results of this study indicate. A few small 

Table 2  SMFA-NL and EQ-5D 
outcomes

ADL activities of daily living

Type A Type B Type C All patients

SMFA
 Function Index (n = 165)
  Median (range) 15.4 (0, 92) 13.6 (0, 83) 9.0 (0, 51) 13.9 (0, 92)
  Mean ± std. 25.2 ± 27.4 20.7 ± 20.7 17.5 ± 17.2 21.9 ± 22.9

 Bother Index (n = 192)
  Median (range) 19.8 (0, 88) 14.6 (0, 81) 16.7 (0, 65) 16.7 (0, 88)
  Mean ± std. 28.8 ± 27.2 24.6 ± 23.3 22.9 ± 21.6 26.1 ± 24.7

 Lower extremity (n = 171)
  Median (range) 13.5 (0, 96) 10.4 (0, 94) 11.5 (0, 58) 12.5 (0, 96)
  Mean ± std. 24.3 ± 27.9 18.8 ± 22.1 17.2 ± 18.4 20.5 ± 23.9

 Upper extremity (n = 192)
  Median (range) 0 (0, 96) 0 (0, 79) 0 (0, 33) 0 (0, 96)
  Mean ± std. 16.4 ± 26.9 9.6 ± 19.6 2.3 ± 7.9 11.5 ± 22.4

 ADL (n = 178)
  Median (range) 21.3 (0, 96) 18.6 (0, 90) 13.1 (0, 65) 18.8 (0, 96)

Mean ± std. 30.8 ± 31.5 26.3 ± 25.1 22.2 ± 22.5 27.5 ± 27.4
 Emotion (n = 192)
  Median (range) 25 (0, 84) 21.9 (0, 84) 18.8 (0, 68.6) 23.4 (0, 84)
  Mean ± std. 29.5 ± 22.3 25.9 ± 20.6 27.1 ± 21.5 27.4 ± 21.3

EQ-5D (n = 191)
 Median (range) 0.807 (− 0.109, 1) 0.805 (− 0.134, 1) 0.843 (0.298, 1) 0.805 (− 0.134, 1)

Mean ± std. 0.742 ± 0.275 0.764 ± 0.264 0.792 ± 0.214 0.758 ± 0.264
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cohort studies have reported the results of physical function-
ing after pelvic ring injuries. Lefaivre et al. found poorer 
physical functioning after type B and type C pelvic ring 
injuries on applying the SMFA [20], with a mean of 52.12 
points for type B injuries and 62.57 points for type C inju-
ries, compared to 20.7 and 17.5, respectively, in our study 
population. The SMFA bother index scores were 51.51 for 
type B and 64.18 for type C injuries compared to 24.6 and 
22.9 in our study population. However, it is hard to compare 
these results because only 38 patients participated in their 
study, none of whom had type A injuries and all the patients 
were treated operatively. Our large cohort of both conserva-
tively and operatively treated patients, on the other hand, 
reflects daily clinical practice.

In our study, the pelvic ring injury patients demonstrated 
substantially lower physical functioning (mean SMFA func-
tion score 22 vs. 12; bother 26 vs. 13; lower extremity 21 vs. 
11; daily activity 28 vs. 12; emotion 27 vs. 21) and quality of 
life (mean EQ-5D 0.76 vs. 0.87) after 4 years of follow-up 
in comparison to their peers from the general population. 
The decrease in physical functioning at follow-up, as meas-
ured by the SMFA, mainly strikes patients aged > 30 years 
and especially patients aged ≥ 65 (Tables 3, 4). This could 

probably be explained by the fact that, even though more 
young people sustain the relatively severe type B and C inju-
ries, they tend to have better recovery capacity and coping 
mechanisms compared to older patients. Older patients often 
sustain the more stable type A injuries, but are more likely 
to have pre-existing comorbidities. Together with the age-
related vulnerability and limited rehabilitation capacity, this 
may explain the fact that elderly patients had significantly 
decreased physical functioning after a pelvic ring injury 
compared to the younger patients.

To the best of our knowledge, only a few papers compared 
validated PROMs regarding physical functioning and QoL 
following pelvic ring injuries with normative data [19, 20]. 
In one of these studies, by Hoffmann et al., patients with LC 
pelvic injuries reported worse daily activity (23.9 vs. 11.9), 
emotional (32.7 vs. 20.5), lower extremity (25.7 vs. 13.6), 
function (21.8 vs. 12.7) and bother (24.2 vs. 13.8) outcome 
scores on the SMFA after 2 years of follow-up in compari-
son to the normative data [21].

The patients in our study still had a decreased QoL 
(median EQ-5D of 0.8) due to their pelvic ring injuries sev-
eral years after the accident. The decrease in QoL, as found 
in our study, seems to be in line with the previous literature. 

Table 3  SMFA index scores 
compared to normative data of 
the Dutch population

a Mean SMFA scores and standard deviation
b Decrease in physical functioning compared to normative data of the Dutch population

Patients (n) Fracture  typea Dutch  populationa P value Difference on a scale 
from 0 to 100 (%)b

Function
 Age Type A
  18–30 (n = 8) 16.1 ± 20.1 10.1 ± 12.4 > 0.05 6.0
  31–64 (n = 28) 20.7 ± 21.3 12.2 ± 13.4 < 0.05 8.5
  ≥ 65 (n = 19) 35.6 ± 35.2 12.9 ± 13.5 < 0.05 22.7

Type B
  18–30 (n = 14) 17.0 ± 21.0 10.1 ± 12.4 < 0.05 6.9
  31–64 (n = 56) 20.4 ± 19.6 12.2 ± 13.4 < 0.05 8.2
  ≥ 65 (n = 24) 23.7 ± 23.3 12.9 ± 13.5 < 0.05 10.8

Type C
  18–30 (n = 4) 11.0 ± 11.8 10.1 ± 12.4 > 0.05 0.9
  31–64 (n = 11) 21.4 ± 18.5 12.2 ± 13.4 < 0.05 9.2

Bother
 Age Type A
  18–30 (n = 9) 17.6 ± 21.6 9.0 ± 14.5 > 0.05 8.6
  31–64 (n = 30) 25.1 ± 24.7 15.1 ± 18.6 < 0.05 10.0
  ≥ 65 (n = 37) 34.5 ± 29.4 15.3 ± 18.7 < 0.05 19.2

Type B
  18–30 (n = 15) 21.0 ± 25.7 9.0 ± 14.5 < 0.05 12.0
  31–64 (n = 59) 23.8 ± 22.6 15.1 ± 18.6 < 0.05 8.7
  ≥ 65 (n = 27) 28.3 ± 23.8 15.3 ± 18.7 < 0.05 13.0

Type C
  18–30 (n = 5) 23.8 ± 22.0 9.0 ± 14.5 < 0.05 14.8
  31–64 (n = 12) 24.5 ± 22.3 15.1 ± 18.6 > 0.05 9.4
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Table 4  SMFA subscale 
scores compared to the Dutch 
population normative data

a Mean SMFA scores and standard deviation
b Decrease in physical functioning compared to normative data of the Dutch population, except for scores 
indicated with ▲, which indicates the score is higher compared to that of the Dutch population

Patients (n) Fracture  typea Dutch  populationa P value Difference on a scale 
from 0 to 100 (%)b

Lower extremity
 Age Type A

  18–30 (n = 8) 11.7 ± 17.7 7.6 ± 12.9 > 0.05 4.1
  31–64 (n = 29) 18.8 ± 21.3 10.8 ± 14.4 < 0.05 8.0
  ≥ 65 (n = 21) 36.7 ± 35.0 13.6 ± 14.8 < 0.05 23.1

Type B
  18–30 (n = 15) 15.7 ± 21.6 7.6 ± 12.9 < 0.05 8.1
  31–64 (n = 56) 17.5 ± 20.4 10.8 ± 14.4 < 0.05 6.7
  ≥ 65 (n = 24) 23.8 ± 26.1 13.6 ± 14.8 < 0.05 10.2

Type C
  18–30 (n = 5) 13.8 ± 16.2 7.6 ± 12.9 > 0.05 6.2
  31–64 (n = 12) 20.1 ± 19.6 10.8 ± 14.4 < 0.05 9.3

Upper extremity
 Age Type A

  18–30 (n = 8) 9.4 ± 16.5 5.5 ± 10.0 > 0.05 3.9
  31–64 (n = 56) 10.1 ± 16.3 5.7 ± 11.4 < 0.05 4.4
  ≥ 65 (n = 37) 23.0 ± 33.5 7.2 ± 13.8 < 0.05 15.8

Type B
  18–30 (n = 15) 1.9 ± 5.6 5.5 ± 10.0 > 0.05 3.6▲

  31–64 (n = 59) 9.7 ± 20.8 5.7 ± 11.4 < 0.05 4.0
  ≥ 65 (n = 27) 13.6 ± 21.1 7.2 ± 13.8 < 0.05 6.4

Type C
  18–30 (n = 5) 0 ± 0 5.5 ± 10.0 > 0.05 5.5▲

  31–64 (n = 12) 3.5 ± 9.7 5.7 ± 11.4 > 0.05 2.2▲

Daily activities
 Age Type A

  18–30 (n = 8) 18.6 ± 26.9 9.0 ± 14.9 > 0.05 9.6
  31–64 (n = 28) 25.4 ± 27.1 14.0 ± 18.1 < 0.05 11.4
  ≥ 65 (n = 27) 40.0 ± 35.3 14.0 ± 17.3 < 0.05 26.0

Type B
  18–30 (n = 14) 21.3 ± 28.4 9.0 ± 14.9 < 0.05 12.3
  31–64 (n = 28) 25.5 ± 23.1 14.0 ± 18.1 < 0.05 11.5
  ≥ 65 (n = 26) 30.8 ± 27.9 14.0 ± 17.3 < 0.05 16.8

Type C
  18–30 (n = 4) 15.0 ± 18.0 9.0 ± 14.9 > 0.05 6.0
  31–64 (n = 11) 26.9 ± 23.8 14.0 ± 18.1 < 0.05 12.9

Emotion
 Age Type A

  18–30 (n = 9) 24.3 ± 16.7 21.0 ± 16.6 > 0.05 3.3
  31–64 (n = 30) 25.3 ± 20.9 22.0 ± 17.7 > 0.05 3.3
  ≥ 65 (n = 37) 34.1 ± 24.0 19.8 ± 17.1 < 0.05 14.3

Type B
  18–30 (n = 15) 24.2 ± 25.5 21.0 ± 16.6 > 0.05 3.2
  31–64 (n = 59) 26.2 ± 20.8 22.0 ± 17.7 > 0.05 4.2
  ≥ 65 (n = 26) 26.4 ± 17.9 19.8 ± 17.1 > 0.05 6.6

Type C
  18–30 (n = 5) 26.9 ± 20.0 21.0 ± 16.6 > 0.05 5.9
  31–64 (n = 12) 29.2 ± 22.7 22.0 ± 17.7 > 0.05 7.2
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A study by Harvey-Kelly et al. showed a significant decrease 
in all five domains of the EQ-5D score (median 0.67) at 
1 year follow-up after traumatic pelvic injury, compared to 
the pre-injury status [22]. Dienstknecht et al. divided their 
patients into three groups namely, isolated anterior pelvic 
ring injuries, isolated posterior pelvic ring injuries and 
combined anterior and posterior pelvic ring injuries. They 
found poorer quality of life after a minimum of 10 years 
of follow-up in patients with posterior pelvic ring injuries 
and combined anterior and posterior pelvic ring injuries, as 
measured by the SF-12 [23]. Moreover, Holstein et al. found 
that older patients had a higher likelihood of reduced quality 
of life following complex trauma and surgery [9].

There has been an increase in the use of generic outcome 
instruments. The overall validity, reliability and responsive-
ness of pelvic outcome instruments have not been established 
and the information in the existing literature is inadequate for 
surgeons or patients about the functional outcomes after these 
injuries [24]. The EQ-5D and SMFA-NL are valid and reliable 
questionnaires that provide a generalized (functional) personal 
outcome score. They were used here because of these charac-
teristics and the ability to compare our data with the norma-
tive data from the Dutch population. Moreover, these question-
naires were considered to complement each other in specific 
aspects following pelvic injuries. Historically, outcome reports 
after pelvic injuries mainly focused on radiographic measures. 
However, the patients’ own perception with regard to social, 
physical and emotional challenges is of greater importance.

Some strong points and some limitations of this study 
should be addressed. The strengths of this study include 
the size of the patient cohort, the relatively long follow-
up period and the high response rate (69%). Whereas other 
studies mostly used non-validated measures to evaluate 
outcomes after pelvic ring injuries, this is one of the few 

studies that used several validated questionnaires to assess 
long-term physical functioning and quality of life in a large 
cohort of patients who had sustained a pelvic ring injury. 
The use of validated questionnaires enabled comparison of 
the results with normative data from the general popula-
tion. Most studies which evaluated functional outcomes after 
pelvic ring injuries excluded pelvic type A injuries caused 
by low-energy traumas; these type of injuries were included 
in our study because they form the largest part of the entire 
population with pelvic ring injuries. A possible limitation 
is the fact that the study suffers from heterogeneity in terms 
of fracture patterns and the presence of associated injuries, 
although this is a clinical reality in patients suffering from 
pelvic ring injuries. Second, the retrospective cross-sectional 
study design has inherent restrictions. Despite this, we 
believe that several critical important issues were addressed.

In conclusion, it seems just to address long-term patient-
reported physical functioning and quality of life of patients 
who have sustained a pelvic ring injury, especially as it can be 
substantially lower in comparison with their age-matched peers 
from the general population. This indicates that pelvic ring inju-
ries have a significant personal as well as societal impact, even 
years after the injury occurred. Further prospective research 
with validated PROMs is necessary to assess the course of 
physical functioning and quality of life at regular time inter-
vals, from the pre-injury status to a number of years post-injury.
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Table 5  EQ-5D scores 
compared to the Dutch 
population normative data

a Mean EQ-5D scores and standard deviation
b Decrease in quality of life compared to the Dutch population

Patients (n) Fracture  typea Dutch  populationa P value Difference on a scale 
from −  0.329 to 1 (%)b

EQ-5D
 Age Type A
  18–30 (n = 9) 0.817 ± 0.133 0.894 ± 0.154 > 0.05 5.8
  31–64 (n = 30) 0.767 ± 0.241 0.853 ± 0.178 < 0.05 6.5
  ≥ 65 (n = 38) 0.712 ± 0.317 0.865 ± 0.170 < 0.05 11.5

Type B
  18–30 (n = 15) 0.781 ± 0.285 0.894 ± 0.154 < 0.05 8.5
  31–64 (n = 59) 0.779 ± 0.255 0.853 ± 0.178 < 0.05 5.6
  ≥ 65 (n = 29) 0.733 ± 0.284 0.865 ± 0.170 < 0.05 9.9

Type C
  18–30 (n = 5) 0.766 ± 0.291 0.894 ± 0.154 > 0.05 9.6
  31–64 (n = 12) 0.803 ± 0.189 0.853 ± 0.178 > 0.05 3.8
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References

 1. Papakostidis C, Kanakaris NK, Kontakis G, Giannoudis PV 
(2009) Pelvic ring disruptions: treatment modalities and analysis 
of outcomes. Int Orthop 33(2):329–338

 2. Fitzgerald CA, Morse BC, Dente CJ (2014) Pelvic ring fractures: 
has mortality improved following the implementation of damage 
control resuscitation? Am J Surg 208(6):1083–1090

 3. Harvey-Kelly K, Kanakaris N, Obakponovwe O, West RM, Gian-
noudis PV (2014) Quality of life and sexual function after trau-
matic pelvic fracture. J Orthop Trauma 28(1):28–35

 4. Hua X, Yan SG, Cui Y, Yin Z, Schreiner AJ, Schmidutz F (2019) 
Minimally invasive internal fixator for unstable pelvic ring inju-
ries with a pedicle screw—rod system: a retrospective study 
of 23 patients after 13.5 months. Arch Orthop Trauma Surg 
139(4):489–496

 5. Perkins ZB, Maytham GD, Koers L, Bates P, Brohi K, Tai NRM 
(2014) Impact on outcome of a targeted performance improvement 
programme in haemodynamically unstable patients with a pelvic 
fracture. Bone Joint J 96 B(8):1090–1097

 6. Ojodu I, Pohlemann T, Hopp S, Rollmann MFR, Holstein JH, 
Herath SC (2015) Predictors of mortality for complex fractures of 
the pelvic ring in the elderly: a twelve-year review from a German 
level I trauma center. Injury 46(10):1996–1998

 7. Tosounidis TI, Giannoudis PV (2013) Pelvic fractures presenting 
with haemodynamic instability: treatment options and outcomes. 
Surgeon 11(6):344–351

 8. Gerbershagen HJ, Dagtekin O, Isenberg J, Martens N, Ozgür E, 
Krep H et al (2010 Jul) Chronic pain and disability after pelvic 
and acetabular fractures—assessment with the Mainz Pain Staging 
System. J Trauma 69(1):128–136

 9. Holstein JH, Pizanis A, Köhler D, Pohlemann T (2013) What are 
predictors for patients’ quality of life after pelvic ring fractures? 
Clin Orthop Relat Res 471(9):2841–2845

 10. Tile M. Helfet DL, Kellam JF, Vrahas M (2015) Fractures of 
the pelvis and acetabulum—principles and methods of manage-
ment. 1044 p

 11. AIS. https ://www.aci.healt h.nsw.gov.au/get-invol ved/insti tute-
of-traum a-and-injur y-manag ement /Data/injur y-scori ng/abbre 
viate d_injur y_scale . Accessed 20 July 2018

 12. ISS. https ://www.aci.healt h.nsw.gov.au/get-invol ved/insti tute-
of-traum a-and-injur y-manag ement /Data/injur y-scori ng/injur 
y_sever ity_score . Accessed 20 July 2018

 13. Meinberg EG, Agel J, Roberts CS, Karam MD, Kellam JF 
(2018) AO/OTA. Fracture and dislocation classification com-
pendium—2018. J Orthop Trauma 32(1):S1–S170. https ://doi.
org/10.1097/BOT.00000 00000 00106 3

 14. Swiontkowski MF, Engelberg R, Martin DP, Agel J (1999) Short 
musculoskeletal function assessment questionnaire: validity, relia-
bility, and responsiveness. J Bone Joint Surg Am 81(9):1245–1260

 15. Reininga IHF, El Moumni M, Bulstra SK, Olthof MGL, Wendt 
KW, Stevens M (2012) Cross-cultural adaptation of the Dutch 
Short Musculoskeletal Function Assessment questionnaire 
(SMFA-NL): internal consistency, validity, repeatability and 
responsiveness. Injury 43(6):726–733

 16. de Graaf MW, El Moumni M, Heineman E, Wendt KW, Reininga 
IHF (2015) Short Musculoskeletal Function Assessment: norma-
tive data of the Dutch population. Qual Life Res 24(8):2015–2023

 17. Euroqol (EQ-5D). https ://euroq ol.org/. Accessed 20 July 2018
 18. Versteegh MM, Vermeulen KM, Evers SM, de Wit GA, Prenger R, 

Stolk EA, Stolk EA (2016) Dutch tariff for the five-level version 
of EQ-5D. Value Health 19(4):343–352

 19. Graaf MW, De Reininga IHF, Wendt KW, Heineman E, 
El M (2019) Pre-injury health status of injured patients: a 

Table 6  Fracture classification 
with subtypes according to the 
AO/OTA method

a Could not be classified due to 
lack of computer tomography 
imaging

All patients 
(%) 
(n = 413)

61—A 184 (45)
 61 A1.1 2
 61 A1.2 –
 61 A1.3 1
 61 A2.1 20
 61 A2.2 136
 61 A2.3 16
 61 A3.1 2
 61 A3.2 3
 61 A3.3 4

61—B 174 (42)
 61 B1.1 10
 61 B1.2 11
 61 B2.1 104
 61 B2.2 9
 61 B2.3 7
 61 B3.1 5
 61 B3.2 5
 61 B3.3 23

61—C 46 (11)
 61 C1.1 6
 61 C1.2 4
 61 C1.3 16
 61 C2.1 3
 61 C2.2 7
 61 C2.3 4
 61 C3.1 1
 61 C3.2 3
 61 C3.3 1

No 
 classificationa, 
n (%)

9 (2)

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.aci.health.nsw.gov.au/get-involved/institute-of-trauma-and-injury-management/Data/injury-scoring/abbreviated_injury_scale
https://www.aci.health.nsw.gov.au/get-involved/institute-of-trauma-and-injury-management/Data/injury-scoring/abbreviated_injury_scale
https://www.aci.health.nsw.gov.au/get-involved/institute-of-trauma-and-injury-management/Data/injury-scoring/abbreviated_injury_scale
https://www.aci.health.nsw.gov.au/get-involved/institute-of-trauma-and-injury-management/Data/injury-scoring/injury_severity_score
https://www.aci.health.nsw.gov.au/get-involved/institute-of-trauma-and-injury-management/Data/injury-scoring/injury_severity_score
https://www.aci.health.nsw.gov.au/get-involved/institute-of-trauma-and-injury-management/Data/injury-scoring/injury_severity_score
https://doi.org/10.1097/BOT.0000000000001063
https://doi.org/10.1097/BOT.0000000000001063
https://euroqol.org/


1233Archives of Orthopaedic and Trauma Surgery (2019) 139:1225–1233 

1 3

prospective comparison with the Dutch population. Qual Life Res 
28(3):649–662

 20. Lefaivre KA, Slobogean GP, Ngai JT, Broekhuyse HM, O’Brien 
PJ (2014) What outcomes are important for patients after pelvic 
trauma? Subjective responses and psychometric analysis of three 
published pelvic-specific outcome instruments. J Orthop Trauma 
28(1):23–27

 21. Hoffmann MF, Jones CB, Sietsema DL (2012) Persistent impair-
ment after surgically treated lateral compression pelvic injury. 
Clin Orthop Relat Res 470(8):2161–2172

 22. Harvey-Kelly KF, Kanakaris NK, Obakponovwe O, West RM, 
Giannoudis PV (2014) Quality of life and sexual function after 
traumatic pelvic fracture. J Orthop Trauma 28(1):28–35

 23. Dienstknecht T, Pfeifer R, Horst K, Sellei RM, Berner A, Zelle 
BA et al (2013) The long-term clinical outcome after pelvic ring 
injuries. Bone Joint J 95–B(4):548–553

 24. Lefaivre KA, Slobogean GP, Valeriote J, O’Brien PJ, Macadam 
SA (2012) Reporting and interpretation of the functional out-
comes after the surgical treatment of disruptions of the pelvic 
ring: a systematic review. J Bone Joint Surg Br 94(4):549–555

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Long-term physical functioning and quality of life after pelvic ring injuries
	Abstract
	Background 
	Patients and methods 
	Results 
	Conclusion 

	Background
	Patients and methods
	Patients
	Long-term physical functioning and quality of life
	Statistical analysis

	Results
	Patients
	Physical functioning and quality of life
	SMFA and EQ-5D scores compared to normative data from the Dutch population

	Discussion
	References


