
de Joode et al. J Orthop Traumatol           (2019) 20:20  
https://doi.org/10.1186/s10195-019-0529-z

ORIGINAL ARTICLE

Long‑term functional outcome 
after a low‑energy hip fracture in elderly 
patients
Stijn G. C. J. de Joode1*  , Pishtiwan H. S. Kalmet1, Audrey A. A. Fiddelers2, Martijn Poeze1,3,2 
and Taco J. Blokhuis1

Abstract 

Background:  The incidence of hip fractures is increasing. Elderly patients with a hip fracture frequently present 
with comorbidities, which are associated with higher mortality rates. Clinical studies regarding long-term functional 
outcome and mortality in hip fractures are rare. The aim of this study was to analyse the functional outcome and the 
mortality rate after a follow-up of 5 years in elderly patients with a hip fracture.

Materials and Methods:  This combined retrospective and cross-sectional study included patients aged 65 years 
or older with a low energy hip fracture who underwent surgery in the Maastricht University Medical Center+, the 
Netherlands. Data such as demographics and mortality rates were retrospectively collected and functional outcome 
(i.e. mobility, pain, housing conditions and quality of life) was assessed by a questionnaire.

Results:  Two hundred and sixteen patients were included in this study (mean age 82.2, SD ± 7.5). No significant dif-
ferences were found in pain before hip fracture and after 1-year and 5-year follow-ups. Long-term functional outcome 
deteriorated after a hip fracture, with a significant increase in the use of walking aids (p < 0.001), a significant decrease 
of patients living in a private home (p < 0.001), and a low physical quality of life (SF-12 PCS = 27.1). The mortality inci-
dences after 30-day, 1-year and 5-year follow-ups were 7.9%, 37.0% and 69.4%, respectively.

Conclusion:  Long-term functional outcome in elderly patients with hip fractures significantly deteriorated, with an 
increased dependency for mobility and housing conditions and a decreased physical quality of life. In addition, hip 
fractures are associated with high mortality rates at the 5-year follow-up.

Level of evidence:  Level III, a retrospective cohort study.

Keywords:  Hip fracture, Long-term functional outcome, Mortality incidence, Elderly

© The Author(s) 2019. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License 
(http://creat​iveco​mmons​.org/licen​ses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 
and indicate if changes were made.

Introduction
In 2012, the incidence of hip fractures was 12.706 in 
patients aged over 65 years in the Netherlands, and will 
almost double to 21.218 in 2040 because of the aging 
population [1]. Worldwide, the incidence of hip fractures 
varies between 20/100,000 and 574/100,000 in South 
Africa and Denmark, respectively [2]. The increase in hip 
fracture incidence is expected to have huge consequences 

for the current healthcare system, since hip fractures in 
the elderly are associated with multiple co-morbidities 
like dementia and delirium, which increase dependency 
rates and mortality rates [3–8].

Several short-term follow-up studies indicate a poor 
functional outcome after hip fractures, leading to 
decreased mobility, less self-dependence in activities of 
daily living and a decrease in quality of life [9–13]. In line 
with functional outcome, housing conditions may change 
as well after hip fracture. In a study by Al-Ani et al., 9% of 
the hip fracture patients without dementia and 69% with 
dementia were not able to return to independent living 
[14]. Of all the Dutch hip fracture patients in 2012, 49% 
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returned to their own living environment, 37% went to 
a nursing home, 10% went to a sanatorium and 4% died 
during the hospital admission [1]. However, long-term 
follow-up data of housing conditions after a hip fracture 
are unknown.

A decrease in life expectancy is another effect of hip 
fractures that is often described in the literature. A recent 
meta-analysis showed a mortality hazard ratio of 5.75 in 
women and 7.95 in men in the first 3 months following 
a hip fracture [15]. Furthermore, it indicated an excess 
annual mortality in 5 years after a hip fracture up to 26%. 
However, the methodology used consisted of estima-
tions based on extracted data from several studies. Other 
studies also investigated the excess mortality and found 
similar results, though in most studies this was also cal-
culated by a prediction model [9–18]. Studies on the 
long-term mortality rates after a hip fracture remain rare.

Considering the limited evidence of both long-term 
functional outcome and mortality rates after a hip frac-
ture, the aim of this study was to analyse the functional 
outcome and mortality incidence rate after a follow-up 
of 5 years in elderly hip fracture patients. Therefore, we 
studied the use of walking aids, the intensity of pain, the 
housing conditions, the quality of life and the mortality 
rate.

Materials and methods
To analyse both the long-term functional outcome and 
the mortality, two different methods were combined. 
Both a retrospective analysis of a previously collected 
database [8] and a cross-sectional study were performed. 
These studies included data of patients aged ≥ 65  years 
with a low energy proximal femoral fracture [AO/OTA 
type 31 A (trochanteric fracture) and 31 B (femoral neck 
fracture)] who underwent surgery in a university medi-
cal center in the Netherlands in 2012. Patients with a 
high energy hip fracture (defined as motor vehicle and 
motorcycle accidents, a collision of a moped or bicycle 
> 35 km/h, pedestrian struck by a motor vehicle > 10 km/h 
and fall from 2 times the body height), patients with an 
AO/OTA type 31 C (femoral head) proximal femoral 
fracture, patients with > 2 fractures and patients not liv-
ing in the hospital area were excluded. Surgical treatment 
was performed according to the Dutch Guidelines [19].

Data were collected from a previous retrospectively 
collected database [8] by one independent researcher. 
Demographics included age at time of fracture, gender, 
ASA (American Society of Anesthesiologists) physi-
cal status score [20], Charlson comorbidity index [21], 
time between injury and surgery and type of fracture 
(trochanteric or femoral neck fracture). During the 
cross-sectional part of this study, all surviving individu-
als received a questionnaire via regular mail 5 years after 

the hip fracture. Data from the questionnaire were gath-
ered by another independent researcher. The question-
naire contained four different items: (1) mobility, the 
use of walking aids and the patient-reported percentage 
of mobility level 5  years after trauma compared to the 
level before trauma; (2) pain, the intensity of pain meas-
ured with the numeric rating scale (NRS, 0 = no pain and 
10 = worst pain imaginable) [22]; (3) the modification of 
housing conditions, and (4) the quality of life measured 
with the Short Form 12 (SF-12) and the patient-reported 
percentage of average health status level 5  years after 
trauma compared to the level before trauma [23]. The 
SF-12 consists of 12 items that assess 8 dimensions of 
health: physical functioning, role-physical, bodily pain, 
general health, vitality, social functioning, role-emotional 
and mental health. The SF-12 measures various aspects 
of physical and mental health from which physical com-
posite score (PCS) and mental composite score (MCS) 
can be calculated. A score of 100 means maximum qual-
ity of life, 0 means lowest quality of life, and the norm 
for elderly people was recently reported to be 36.7 and 
50.1 for the PCS and MCS, respectively [23]. The use of 
walking aids, the intensity of pain and the modification of 
housing conditions were all asked for different time peri-
ods: before hip fracture, directly after hip fracture (before 
surgery) and at 30 days, 1 year and 5 years after surgery. 
The results of these functional outcome variables were 
requested at the Dutch central national registry, called 
the Central Bureau for Statistics (CBS) to compare 5-year 
follow-up results between the study population and the 
average 77-year-old Dutch population in 2011. Five-year 
follow-up data of the average 77-year-old population in 
2012 were not available yet.

Patient outcome measures included the 30-day, 1-year 
and 5-year mortality rates. These data were collected 
from the medical records and by telephone contact with 
general practitioners and relatives. The 5-year mortality 
incidence rate of the average 82-year-old population in 
2012 was calculated by the CBS [24].

The medical ethics committee of the university medical 
center approved this study and written informed consent 
was obtained from all individual participants included in 
the study.

Statistical analysis
IBM SPSS statistics, version 23.0, was used to perform 
statistical analysis. Descriptive statistics (e.g. frequencies, 
mean and standard deviation), were used to describe the 
demographics and the baseline and follow-up character-
istics of the elderly hip fracture patients.

Independent sample t-tests were used for para-
metrically distributed continuous data, (e.g. NRS) and 
χ2 tests for categorical variables (e.g. use of walking 
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aids and housing conditions). Results are presented as 
mean ± standard deviation (SD) or as frequencies and 
percentages. The median with the interquartile range 
(IQR) were used to describe non-parametric data (e.g. 
physical and mental SF-12 summary scores). An alpha of 
0.05 was set as a level of statistical significance.

Results
Baseline characteristics
In the year 2012, 220 hip fractures were treated surgi-
cally in the university medical center. Of these, 216 met 
the inclusion criteria. The population at baseline, of 
whom 71% were female (n = 153), had a mean age of 82.2 
(SD ± 7.5) years, had a mean Charlson comorbidity index 
of 7.0 (SD ± 2.6) and 40.3% (n = 87) had an ASA I or II 
score. Baseline characteristics are presented in Table  1. 
Fracture type distribution was almost evenly distributed 
between femoral neck and intertrochanteric fractures. 
Over 55% were operated on within 24 h of the trauma.

After 5  years, 66 patients (30%) were alive. The mean 
age of the survivors was 82  years, and the majority 
(66%) was female. Only 38 individuals were in cognitive 
good health, able to respond, and willing to fill out the 
questionnaire.

Functional outcome measures

1.	 Mobility: 5 years after their hip fracture, significantly 
more patients used walking aids than pre-fracture 
(56.8% vs 29.7%; p < 0.001). Data for walking aid use 
are presented in Table  2. One patient did not fill 
out this part of the questionnaire, so 37 respond-
ents remained for the reported functional outcome. 
According to recent data from the CBS, 34.1% of the 
Dutch population above 75 years of age is in need 
of a walking aid [24]. The patient-reported mobility 
level as compared to the pre-fracture level (100%) 
showed a decrease to 63.8% (SD ± 36.1) at the 5-year 
follow-up. 

2.	 Pain: Patients did not experience more pain at 1 or 5 
years after hip fracture than they did before hip frac-
ture: mean NRS 1.97 (SD ± 2.65), 1.89 (SD ± 2.74) 
and 1.89 (SD ± 2.72), respectively (Fig.  1). These 
scores are all under the NRS cut-off point of 3, which 
means there is no significant effect between pain 
and general activity, mood, walking ability and sleep 
[25, 26]. According to data from the CBS, 21.4% of 
the Dutch population above 75 years of age was 
obstructed by pain in daily living activities in 2016 
[24].

3.	 Housing conditions: Before their fracture, 84.2% of 
the respondents lived at home versus 60.5% at 5 years 
after the fracture (p < 0.001) (Table 3). Compared to 
the general population in the same age group, the 
percentage of people living in a nursing home in our 
cohort was much higher as well; the overall percent-
age for 82-year-old inhabitants of the Netherlands 
living in a nursing home was 6.0% in 2016 [24].

4.	 Quality of life: At the 5-year follow-up, the median 
Short Form 12 (SF-12) total score was 44.4 (IQR 
20.2–66.3). The median PCS and MCS of the SF-12 
were 27.1 (IQR 12.5–55.2) and 65.0 (IQR 22.5–80.8), 
respectively. The mean patient-reported over-
all health status decreased by 44.7% (SD ± 27.9) in 
5 years after hip fracture.

Table 1  Baseline characteristics

SD standard deviation, ASA American Society of Anesthesiologists

Total (n = 216)

Female (%) 153 (71.0)

Mean age (SD), years 82.2 (7.5)

ASA

I, II (%) 87 (40.3)

III, IV (%) 129 (59.7)

Mean Charlson score (SD) 7.0 (2.6)

Fracture type

Femoral neck (%) 101 (46.8)

Pertrochanteric (%) 115 (53.2)

Operated within 24 h 119 (55.1)

Operated within 48 h 205 (94.9)

Table 2  Use of walking aids during a 5-year follow-up

Walking aid Before trauma 30 days follow-up 1 year follow-up 5 years follow-up

Without walking aid (%) 21 (56.8) 7 (18.9) 14 (37.8) 11 (29.7)

Walking stick (%) 11 (29.7) 13 (35.1) 11 (29.7) 9 (24.3)

Walker (%) 4 (10.8) 15 (40.5) 11 (29.7) 12 (32.4)

Walking frame (%) 0 (0.0) 1 (2.7) 0 (0.0) 0 (0.0)

Wheelchair (%) 1 (2.7) 1 (2.7) 1 (2.7) 5 (13.5)

Total (%) 37 (100) 37 (100) 37 (100) 37 (100)
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Mortality
The mortality incidence at 30  days, 1  year and 5  years 
after hip fracture was 7.9%, 37.0% and 69.4%, respectively 
(Table 4). The increase between 30 days and 1 year and 
between 1 and 5 years was significant (p < 0.001). A signif-
icantly higher mortality rate was found in male compared 
to female patients at each follow-up (p < 0.05). Accord-
ing to the CBS data, the 5-year mortality incidence in the 

overall Dutch 82-year-old population in 2012 was 22.9% 
[24].

Discussion
The impact of hip fractures in elderly people on mobil-
ity and mortality are well known for the 1st year after the 
fracture has occurred. Only a few studies have analysed 
the long-term effects. This retrospective study found that 
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Fig. 1  Mean NRS during 5 years of follow-up

Table 3  Housing conditions during a 5-year follow-up

Housing condition Before trauma 30 days follow-up 1 year follow-up 5 years follow-up

Private home (%) 32 (84.2) 21 (55.3) 30 (78.9) 23 (60.5)

Protected housing (%) 1 (2.6) 2 (5.3) 2 (5.3) 5 (13.2)

Residential care home (%) 4 (10.5) 5 (13.2) 5 (13.2) 6 (15.8)

Nursing home (%) 1 (2.6) 2 (5.3) 1 (2.6) 4 (10.5)

Rehabilitation hospital (%) 0 (0) 6 (15.8) 0 (0) 0 (0)

Hospital (%) 0 (0) 2 (5.3) 0 (0) 0 (0)

Total (%) 38 (100) 38 (100) 38 (100) 38 (100)

Table 4  Mortality incidence and significance between men and women during a 5-year follow-up

30 days follow-up 1 year follow-up 5 years follow-up

Mortality incidence (%) 17 (7.9) 80 (37.0) 150 (69.4)

Mortality incidence men (%) 8 (12.7) 26 (41,3) 46 (73.0)

Mortality incidence women (%) 9 (5.9) 54 (35.3) 104 (68.0)

Significance between men and women p = 0.002 p < 0.001 p < 0.001



Page 5 of 7de Joode et al. J Orthop Traumatol           (2019) 20:20 

hip fractures in the elderly reduced functional outcome 
in the long term, with an increase in the use of walking 
aids, a decrease in patients living in a private home, and a 
low physical quality of life even 5 years after the fracture. 
Furthermore, hip fractures are associated with high mor-
tality rates at the 5-year follow-up compared to the age-
matched general population.

Several studies have reported that significantly fewer 
elderly patients were walking independently at 1 to 
4.9  years after hip fracture [10–12, 27, 28]. Kammer-
lander et  al. found that only 8% of the survivors were 
able to walk without the use of walking aids at a 4.9-year 
follow-up [11]. However, this study did not investigate 
pre-fracture mobility. Pretto et al. showed a decrease in 
pre-fracture community dwelling patients walking inde-
pendently from 80 to 57% at a 1-year follow-up [28]. 
These findings are in line with the results of our study 
and with the data of the average Dutch population above 
75 years of age.

No significant differences in patient-reported pain 
before and at 1- and 5-year follow-ups were found in this 
study, but to our surprise the mean pain score for our 
population, reported before the fracture, at 1 year and at 
5 years, was 2.0. This suggests that (some) elderly patients 
constantly have a low amount of pain during the day and 
these data are in line with the general Dutch elderly pop-
ulation, where 21.4% are obstructed by pain in their daily 
living activities [24]. Conversely, following Dihle and 
Gerbershagen, a NRS of < 3 has no significant effect of 
pain on general activity, mood, walking ability and sleep 
[25, 26].

The number of patients living in a private home 
decreased significantly at the 5-year follow-up (p < 0.001). 
To our knowledge, this is the first long-term follow-up 
study investigating housing conditions after a hip frac-
ture in elderly patients. Multiple studies have shown a 
relation between pre-operative housing conditions and 
short-term functional outcome. As expected, patients 
living in a private home had a lower mortality rate, had 
fewer comorbidities and were more independent in daily 
living activities than patients in a nursing home [11, 28, 
29]. The increased number of people moving to a nursing 
home facility seen in our study may appear to be logical, 
as the cohort is ageing over 5 years. However, compared 
to the general population, the percentage living in a 
nursing home is dramatically increased, underlining the 
severe impact that hip fractures have on mobility after a 
long period of time [24].

The quality of life in the current study was investi-
gated using the SF-12. Interestingly, the SF-12 showed 
two different outcomes. When compared to the aver-
age score for older people [23, 30], the physical score 
was well below average at the 5-year follow-up, whereas 

the mental score was higher. A study of Moerman et al. 
has recently found similar results, but only at a maxi-
mum follow-up of 12 months [31]. The finding that the 
physical score is decreased underlines the impact of a 
hip fracture on mobility, even 5 years after the fracture. 
As the functional outcome decreases, it is likely that 
the quality of life declines as well. This is illustrated in 
our study by the patient-reported average health sta-
tus, where participants indicated a decrease of 65% in 
health status over the 5 years after the hip fracture.

Several studies investigated long-term mortality 
after hip fracture, indicating an excess mortality in 
the elderly [9–18]. However, most of these studies cal-
culated the mortality by a prediction model, whereas 
the mortality incidence in our study was compared to 
the general age-matched population. These data show 
that the 5-year mortality incidence after a hip frac-
ture is almost 70%, compared to 22.9% for the general 
population [24]. There is, obviously, a close relation-
ship between the known risk factors for hip fractures 
and mortality, and the population with hip fractures 
has more co-morbidities than the general popula-
tion. Therefore, with the increasing age of the studied 
population, mortality was expected to increase. Still, 
the observed difference, 70% in the hip fracture popu-
lation versus 23% in the age-matched general popula-
tion, is remarkable. This study also showed a significant 
dissimilarity between men and women in the mortal-
ity incidence, but not as clear as Trombetti et al. found 
[29]. The cause of this dissimilarity remains unclear.

This combined retrospective and cross-sectional study 
is one of the first long-term follow-up studies investigat-
ing functional outcome in mobility, pain, housing con-
ditions and quality of life. However, some limitations 
may influence the interpretation of the results. First, the 
number of survivors is relatively low, and in this group 
the number of respondents is even lower. For example, 
patients that were unable to respond because of their 
cognitive condition were excluded. The risk of selection 
bias may be considerable, although this study has likely 
selected the population with the highest functionality. 
The small sample size, in combination with the selection 
bias, certainly limits the external validity of the cross-sec-
tional part of this study. Second, the outcome of several 
variables was compared with data provided by the Dutch 
central registry. Although this registry is up to date and 
comprehensive, their data may differ from other coun-
tries. Third, the data were obtained from the year 2012. 
Over the last few years new treatment strategies were 
imposed, i.e. a multidisciplinary pathway. This may have 
influenced our outcome, although it is unclear whether 
such new treatment protocols have any impact on the 
long-term results. Finally, this study did not investigate 
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the specific causes of decline in functional outcome, since 
the surviving population was too small.

This long-term follow-up study found that hip fractures 
in the elderly reduced long-term functional outcomes 
with an increase in the use of walking aids, a reduction 
in numbers of patients living in private homes, and a 
lower physical quality of life. Furthermore, hip fractures 
are associated with high mortality rates at the 5-year fol-
low-up. These data underline the long-term impact that 
hip fractures have in the older population, as well as the 
increase in burden on society that is to be expected in the 
ageing population in the western world.

Authors’ contributions
SGCJJ, PHSK, AAAF, MP, TJB have all contributed sufficiently to the scientific 
work to share collective responsibility and accountability for the results. All 
authors read and approved the final manuscript.

Author details
1 Department of Trauma Surgery, Maastricht University Medical Center+, P. 
Debyelaan 25, 6229 HX Maastricht, The Netherlands. 2 Network Acute Care 
Limburg, Maastricht, The Netherlands. 3 Nutrim School for Nutrition, Toxicol-
ogy and Metabolism, Maastricht University, Maastricht, The Netherlands. 

Acknowledgements
None to declare.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
The medical ethics committee of the university medical center approved this 
study and written informed consent to participate was given by all patients.

Funding
There was no funding for this research.

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

Received: 10 September 2018   Accepted: 27 March 2019

References
	1.	 Zorg LNA (2014) LTR factsheet 2012, acute hospitalizations for hip frac-

tures [LTR factsheet 2012, acute ziekenhuisopnames voor heupfracturen]. 
http://www.lnaz.nl/cms/LTR_2012_Facts​heet-heupf​ractu​ren_14061​1.pdf. 
Assessed 31 Aug 2018

	2.	 Kanis JA, Oden A, McCloskey EV, Johansson H, Wahl DA, Cooper C (2012) 
A systematic review of hip fracture incidence and probability of fracture 
worldwide. Osteoporos Int 23(9):2239–2256. https​://doi.org/10.1007/
s0019​8-012-1964-3

	3.	 Meessen JM, Pisani S, Gambino ML, Bonarrigo D, van Schoor NM, Fozzato 
S, Cherubino P, Surace MF (2014) Assessment of mortality risk in elderly 
patients after proximal femoral fracture. Orthopedics 37(2):e194–e200. 
https​://doi.org/10.3928/01477​447-20140​124-25

	4.	 Hu F, Jiang C, Shen J, Tang P, Wang Y (2012) Preoperative predictors for 
mortality following hip fracture surgery: a systematic review and meta-
analysis. Injury 43(6):676–685. https​://doi.org/10.1016/j.injur​y.2011.05.017

	5.	 Cree M, Soskolne CL, Belseck E, Hornig J, McElhaney JE, Brant R, Suarez-
Almazor M (2000) Mortality and institutionalization following hip fracture. 
J Am Geriatr Soc 48(3):283–288

	6.	 Kistler EA, Nicholas JA, Kates SL, Friedman SM (2015) Frailty and short-
term outcomes in patients with hip fracture. Geriatr Orthop Surg Rehabil 
6(3):209–214. https​://doi.org/10.1177/21514​58515​59117​0

	7.	 Endo A, Baer HJ, Nagao M, Weaver MJ (2018) Prediction model of in-
hospital mortality after hip fracture surgery. J Orthop Trauma 32(1):34–38. 
https​://doi.org/10.1097/bot.00000​00000​00102​6

	8.	 Kalmet PH, Koc BB, Hemmes B, Ten Broeke RH, Dekkers G, Hustinx P, Scho-
tanus MG, Tilman P, Janzing HM, Verkeyn JM, Brink PR, Poeze M (2016) 
Effectiveness of a multidisciplinary clinical pathway for elderly patients 
with hip fracture: a multicenter comparative cohort study. Geriatric 
Orthop Surg Rehabil 7(2):81–85. https​://doi.org/10.1177/21514​58516​
64563​3

	9.	 Makridis KG, Karachalios T, Kontogeorgakos VA, Badras LS, Malizos KN 
(2015) The effect of osteoporotic treatment on the functional outcome, 
re-fracture rate, quality of life and mortality in patients with hip fractures: 
a prospective functional and clinical outcome study on 520 patients. 
Injury 46(2):378–383. https​://doi.org/10.1016/j.injur​y.2014.11.031

	10.	 Rosell PA, Parker MJ (2003) Functional outcome after hip fracture. A 1-year 
prospective outcome study of 275 patients. Injury 34(7):529–532

	11.	 Kammerlander C, Gosch M, Kammerlander-Knauer U, Luger TJ, Blauth 
M, Roth T (2011) Long-term functional outcome in geriatric hip fracture 
patients. Arch Orthop Trauma Surg 131(10):1435–1444. https​://doi.
org/10.1007/s0040​2-011-1313-6

	12.	 Petros RSB, Ferreira PEV, Petros RSB (2017) Influence of proximal femur 
fractures in the autonomy and mortality of elderly patients submitted 
to osteosynthesis with cephalomedullary nail. Rev Bras Ortop 52(Suppl 
1):57–62. https​://doi.org/10.1016/j.rboe.2017.08.014

	13.	 Aarden JJ, van der Esch M, Engelbert RHH, van der Schaaf M, de Rooij 
SE, Buurman BM (2017) Hip fractures in older patients: trajectories of 
disability after surgery. J Nutr Health Aging 21(7):837–842. https​://doi.
org/10.1007/s1260​3-016-0830-y

	14.	 Al-Ani AN, Samuelsson B, Tidermark J, Norling A, Ekstrom W, Cederholm 
T, Hedstrom M (2008) Early operation on patients with a hip fracture 
improved the ability to return to independent living. A prospective 
study of 850 patients. J Bone Joint Surg Am 90(7):1436–1442. https​://doi.
org/10.2106/jbjs.g.00890​

	15.	 Haentjens P, Magaziner J, Colon-Emeric CS, Vanderschueren D, Milisen 
K, Velkeniers B, Boonen S (2010) Meta-analysis: excess mortality after hip 
fracture among older women and men. Ann Intern Med 152(6):380–390. 
https​://doi.org/10.7326/0003-4819-152-6-20100​3160-00008​

	16.	 Nurmi-Luthje I, Luthje P, Kaukonen JP, Kataja M (2015) Positive effects of 
a sufficient pre-fracture serum vitamin D level on the long-term survival 
of hip fracture patients in Finland: a minimum 11-year follow-up. Drugs 
Aging 32(6):477–486. https​://doi.org/10.1007/s4026​6-015-0267-8

	17.	 Wang CB, Lin CF, Liang WM, Cheng CF, Chang YJ, Wu HC, Wu TN, Leu TH 
(2013) Excess mortality after hip fracture among the elderly in Taiwan: a 
nationwide population-based cohort study. Bone 56(1):147–153. https​://
doi.org/10.1016/j.bone.2013.05.015

	18.	 Do LN, Kruke TM, Foss OA, Basso T (2016) Reoperations and mortality in 
383 patients operated with parallel screws for Garden I–II femoral neck 
fractures with up to 10 years follow-up. Injury 47(12):2739–2742. https​://
doi.org/10.1016/j.injur​y.2016.10.033

	19.	 Dutch Association for Surgery DOANVvH, [Nederlandse Orthopaedis-
che Vereniging] (2016) Guideline on the treatment of proximal femur 
fractures [Richtlijn Proximale Femurfracturen]. https​://richt​lijne​ndata​base.
nl/richt​lijn/proxi​male_femur​fract​uren/proxi​male_femur​fract​uren_-_start​
pagin​a.html. Assessed 31 Aug 2018

	20.	 Doyle DJ, Garmon EH (2018) American Society of Anesthesiologists Clas-
sification (ASA Class). In: StatPearls Publishing LLC., Treasure Island (FL)

	21.	 Charlson ME, Pompei P, Ales KL, MacKenzie CR (1987) A new method of 
classifying prognostic comorbidity in longitudinal studies: development 
and validation. J Chronic Dis 40(5):373–383

	22.	 Breivik H, Borchgrevink PC, Allen SM, Rosseland LA, Romundstad L, Hals 
EK, Kvarstein G, Stubhaug A (2008) Assessment of pain. Br J Anaesth 
101(1):17–24. https​://doi.org/10.1093/bja/aen10​3

	23.	 Ware J, Kolinski M, Keller S (1995) How to score the SF-12 physical and 
mental health summaries: a user’s manual. The Health Institute, New 
England Medical Centre, Boston, MA, Boston

http://www.lnaz.nl/cms/LTR_2012_Factsheet-heupfracturen_140611.pdf
https://doi.org/10.1007/s00198-012-1964-3
https://doi.org/10.1007/s00198-012-1964-3
https://doi.org/10.3928/01477447-20140124-25
https://doi.org/10.1016/j.injury.2011.05.017
https://doi.org/10.1177/2151458515591170
https://doi.org/10.1097/bot.0000000000001026
https://doi.org/10.1177/2151458516645633
https://doi.org/10.1177/2151458516645633
https://doi.org/10.1016/j.injury.2014.11.031
https://doi.org/10.1007/s00402-011-1313-6
https://doi.org/10.1007/s00402-011-1313-6
https://doi.org/10.1016/j.rboe.2017.08.014
https://doi.org/10.1007/s12603-016-0830-y
https://doi.org/10.1007/s12603-016-0830-y
https://doi.org/10.2106/jbjs.g.00890
https://doi.org/10.2106/jbjs.g.00890
https://doi.org/10.7326/0003-4819-152-6-201003160-00008
https://doi.org/10.1007/s40266-015-0267-8
https://doi.org/10.1016/j.bone.2013.05.015
https://doi.org/10.1016/j.bone.2013.05.015
https://doi.org/10.1016/j.injury.2016.10.033
https://doi.org/10.1016/j.injury.2016.10.033
https://richtlijnendatabase.nl/richtlijn/proximale_femurfracturen/proximale_femurfracturen_-_startpagina.html
https://richtlijnendatabase.nl/richtlijn/proximale_femurfracturen/proximale_femurfracturen_-_startpagina.html
https://richtlijnendatabase.nl/richtlijn/proximale_femurfracturen/proximale_femurfracturen_-_startpagina.html
https://doi.org/10.1093/bja/aen103


Page 7 of 7de Joode et al. J Orthop Traumatol           (2019) 20:20 

	24.	 Central Bureau for Statistics, the Netherlands. Den Haag/Heerlen. https​://
www.cbs.nl/. Assessed 1 Mar 2018

	25.	 Dihle A, Helseth S, Paul SM, Miaskowski C (2006) The exploration of the 
establishment of cutpoints to categorize the severity of acute postopera-
tive pain. Clin J Pain 22(7):617–624. https​://doi.org/10.1097/01.ajp.00002​
10905​.57546​.c1

	26.	 Gerbershagen HJ, Rothaug J, Kalkman CJ, Meissner W (2011) Determina-
tion of moderate-to-severe postoperative pain on the numeric rating 
scale: a cut-off point analysis applying four different methods. Br J 
Anaesth 107(4):619–626. https​://doi.org/10.1093/bja/aer19​5

	27.	 da Costa JA, Ribeiro A, Bogas M, Costa L, Varino C, Lucas R, Rodrigues A, 
Araujo D (2009) Mortality and functional impairment after hip fracture—
a prospective study in a Portuguese population. Acta Reumatol Port 
34(4):618–626

	28.	 Pretto M, Spirig R, Kaelin R, Muri-John V, Kressig RW, Suhm N (2010) Out-
comes of elderly hip fracture patients in the Swiss healthcare system: a 

survey prior to the implementation of DRGs and prior to the implemen-
tation of a Geriatric Fracture Centre. Swiss Med Wkly 140:w13086. https​://
doi.org/10.4414/smw.2010.13086​

	29.	 Trombetti A, Herrmann F, Hoffmeyer P, Schurch MA, Bonjour JP, Rizzoli R 
(2002) Survival and potential years of life lost after hip fracture in men 
and age-matched women. Osteoporos Int 13(9):731–737. https​://doi.
org/10.1007/s0019​80200​100

	30.	 Jakobsson U (2007) Using the 12-item short form health survey (SF-12) 
to measure quality of life among older people. Aging Clin Exp Res 
19(6):457–464

	31.	 Moerman S, Vochteloo AJ, Tuinebreijer WE, Maier AB, Mathijssen NM, 
Nelissen RG (2016) Factors associated with the course of health-related 
quality of life after a hip fracture. Arch Orthop Trauma Surg 136(7):935–
943. https​://doi.org/10.1007/s0040​2-016-2474-0

https://www.cbs.nl/
https://www.cbs.nl/
https://doi.org/10.1097/01.ajp.0000210905.57546.c1
https://doi.org/10.1097/01.ajp.0000210905.57546.c1
https://doi.org/10.1093/bja/aer195
https://doi.org/10.4414/smw.2010.13086
https://doi.org/10.4414/smw.2010.13086
https://doi.org/10.1007/s001980200100
https://doi.org/10.1007/s001980200100
https://doi.org/10.1007/s00402-016-2474-0

	Long-term functional outcome after a low-energy hip fracture in elderly patients
	Abstract 
	Background: 
	Materials and Methods: 
	Results: 
	Conclusion: 
	Level of evidence: 

	Introduction
	Materials and methods
	Statistical analysis

	Results
	Baseline characteristics
	Functional outcome measures
	Mortality

	Discussion
	Authors’ contributions
	References




