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Association of length of hospital stay with delay 
to surgical fixation of hip fracture

Background: Previous research has shown increases in length of stay (LOS), morbidity 
and mortality when the standard for surgical fixation of hip fracture of 48 hours is not 
met. However, few investigators have analyzed LOS as a primary outcome, and most 
used time of diagnosis as opposed to time of fracture as the reference point. We exam-
ined the effect of time to surgical fixation of hip fracture, measured from time of frac-
ture, on length of hospital stay; the secondary outcome was average 1-year mortality.

Methods: We conducted a retrospective cohort study of patients presenting to 1 of 
2 tertiary care centres in St. John’s, Newfoundland and Labrador, Canada, with a hip 
fracture from Jan. 1, 2014, to Dec. 31, 2018. We analyzed 3 groups based on timing 
of surgical fixation after fracture: less than 24 hours (group 1), 24–48 hours (group 2) 
and more than 48 hours (group 3). We assessed statistical significance using 1-way 
analysis of variance.

Results: Of the 692 patients included in the study, 212 (30.6%) were in group 1, 
360 (52.0%) in group  2 and 120 (17.3%) in group  3. A delay to surgical fixation 
exceeding 48 hours was associated with a significantly longer LOS, by an average of 
2.9 and 2.8 days compared to groups 1 and 2, respectively (p = 0.04); there was no sig-
nificant difference in LOS between groups 1 and 2. A significant difference in average 
1-year mortality was observed between groups 1 (11%) and 3 (26%) (p = 0.004), and 
groups 2 (13%) and 3 (p = 0.009).

Conclusion: Surgical fixation beyond 48 hours after hip fracture resulted in signifi-
cantly increased LOS and 1-year mortality. Further research should be conducted to 
evaluate reasons for delays to surgery and the effects of these delays on time to sur
gical fixation as measured from time of fracture.

Contexte : Des recherches ont montré une augmentation de la durée du séjour hos-
pitalier, de la morbidité et de la mortalité lorsque la norme de fixation chirurgicale de 
la fracture de la hanche de 48 heures n’est pas respectée. Toutefois, peu de chercheurs 
ont analysé la durée du séjour en tant que paramètre principal, et la plupart ont utilisé 
le moment du diagnostic plutôt que celui de la fracture comme point de référence. 
Nous avons examiné l’effet du délai de fixation chirurgicale de la fracture de la 
hanche, mesuré à partir du moment de la fracture, sur la durée du séjour hospitalier; 
le paramètre secondaire était la mortalité moyenne à 1 an.

Méthodes  : Nous avons procédé à une étude de cohorte rétrospective sur des 
patients s’étant présentés dans 1 des 2 centres de soins tertiaires de St. John’s, à Terre-
Neuve-et-Labrador (Canada), avec une fracture de la hanche, du 1er janvier 2014 au 
31 décembre 2018. Nous avons analysé 3 groupes en fonction du délai de fixation 
chirurgicale après la fracture  : moins de 24 heures (groupe 1), de 24–48 heures 
(groupe 2) et plus de 48 heures (groupe 3). Nous avons évalué la portée statistique au 
moyen d’une analyse de la variance simple.

Résultats : Sur les 692 patients inclus dans l’étude, 212 (30,6 %) faisaient partie du groupe 
1; 360 (52,0 %), du groupe 2; et 120 (17,3 %), du groupe 3. Un délai de fixation chirurgicale 
supérieur à 48 heures était associé à une durée du séjour hospitalier considérablement plus 
longue, de 2,9 et 2,8 jours en moyenne par rapport aux groupes 1 et 2, respectivement (p = 
0,04); il n’y avait pas de différence importante de durée du séjour entre les groupes 1 et 2. 
Une différence significative de la mortalité moyenne à 1 an a cependant été observée entre 
les groupes 1 (11 %) et 3 (26 %) (p = 0,004), et les groupes 2 (13 %) et 3 (p = 0,009).

Conclusion  : La fixation chirurgicale au-delà de 48 heures après une fracture de la 
hanche a entraîné une augmentation notable de la durée du séjour hospitalier et de la 
mortalité à 1 an. D’autres recherches devront être menées pour évaluer les raisons des 
retards de la chirurgie et leurs effets sur le délai de fixation chirurgicale, mesuré à par-
tir du moment de la fracture.
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E very year in Canada, about 24 000  hip fractures 
occur out of hospital.1 The morbidity and mortality 
associated with hip fractures is not insignificant. In 

addition, the associated costs and strain on health care 
resources are substantial. One of the most important con-
tributors to increased health care costs associated with hip 
fractures is length of stay (LOS). Therefore, achieving the 
benchmark of surgical fixation within 48 hours has been set 
as a priority in an effort to reduce associated morbidity, 
mortality and LOS.1,2

In 2019, 86% of Canadian patients with a hip fracture 
had surgical fixation within 48 hours.1 However, in some 
lower-income countries, nonsurgical management may 
be employed. A study conducted in Singapore by Tan 
and colleagues3 showed that nonsurgical management of 
hip fractures led to increased LOS and mortality. In con-
trast, many studies conducted internationally have ana-
lyzed the benefits of surgical fixation within 48 hours and 
shown decreased morbidity, mortality and LOS.4–8 How-
ever, fewer studies have analyzed differences in out-
comes, including LOS, among who patients undergo sur-
gical fixation less than 24 hours after hip fracture.9,10 
Furthermore, most investigators have used time of diag-
nosis, as opposed to time of fracture, as the reference 
point. In the current study, we analyzed the LOS for 
patients who underwent surgical fixation less than 
24 hours, 24–48 hours and more than 48 hours after hip 
fracture occurrence.

Methods

This retrospective cohort study included patients present-
ing to 1 of 2 tertiary care centres in St. John’s, Newfound-
land and Labrador, from Jan. 1, 2014, to Dec. 31, 2018. 
This study was approved by the Newfoundland and Labra-
dor Health Research Ethics Authority and the Newfound-
land and Labrador Centre for Health Information.

 We included patients with hip fracture (intracapsular 
or extracapsular) diagnosed by radiographic imaging who 
underwent surgical fixation and whose first presentation 
was to 1 of the 2 tertiary care centres in St. John’s. Exclu-
sion criteria included nonoperative hip fracture, peripros-
thetic fracture, pathologic fracture, revision surgery, inade-
quate electronic documentation, and fracture while in 
hospital; we also excluded all patients residing more than 
50 km outside of St. John’s who were eligible for postoper-
ative transfer to local community hospitals.

We reviewed patient electronic medical records as well 
as the hip fracture database collated by the regional health 
organization. We collected patient demographic character-
istics including age, sex, past medical history (to enable 
American Society of Anesthesiology [ASA] categorization) 
and type of surgical procedure. We also obtained data on 
date of admission, time of fracture, time to surgery, sur
gical procedure, LOS and 1-year mortality.

Outcomes

The primary outcome measure was LOS in the tertiary 
care facility, as determined from electronic discharge sum-
maries. We calculated LOS from the time of surgical fixa-
tion to the day of discharge. The secondary outcome was 
average 1-year mortality.

Statistical analysis

We categorized patients into 3 groups on the basis of time to 
surgical fixation after hip fracture: less than 24  hours 
(group 1), 24–48 hours (group 2) and more than 48 hours 
(group 3). The primary outcome analysis was designed to 
determine whether time to surgical fixation had an effect on 
LOS in the tertiary care centre. We conducted a power analy
sis using NCSS power analysis and statistical software (PASS 
2020) to determine sample size for the 3 groups. To detect a 
significant difference among groups at a power of 80% (α = 
0.05, β = 0.20), it was determined that a minimum sample size 
of 110 patients would be required for each group. We con-
ducted data analysis using SSPS 23.0 software (IBM Corp.).

We performed descriptive statistics for the data set. We 
conducted a Levene test for homogeneity of variance 
between all groups; the result was not significant (p > 0.05). 
We then conducted 1-way analysis of variance to compare 
LOS among the 3  groups. Furthermore, to analyze 
between-group differences individually, we conducted 
Bonferroni post hoc tests. Results were expressed as mean 
and standard deviation (SD), and statistical significance was 
set at p < 0.05.

Results

We reviewed the charts of 1220 patients, of whom 692 met 
the inclusion criteria. There were 212 patients (30.6%) in 
group  1, 360 (52.0%) in group  2 and 120 (17.3%) in 
group 3. Characteristics of the 3 groups are presented in 
Table 1. The average time to surgical fixation was 16.9 
(SD 5.7) hours for group  1, 33.7 (SD 7.2) hours for 
group 2 and 63.5 (SD 18.5) hours for group 3.

The average LOS was 12.6 (SD 6.1) days for group 1, 12.7 
(SD 7.3) days for group 2 and 15.5 (SD 10.1) days for group 3 
(F = 3.643, p = 0.03) (Figure 1). When LOS was further ana-
lyzed with the Bonferroni post hoc analysis, a significant differ-
ence of 2.9 days was found between groups 1 and 3 (p = 0.04). A 
clinically significant difference of 2.8 days was also found 
between groups 2 and 3 (p = 0.04). However, no significant dif-
ference in LOS was found between groups 1 and 2 (p > 0.99).

The average 1-year mortality rate was 11% for group 1, 
13% for group  2 and 26% for group  3 (F = 5.847, p  = 
0.003) (Figure 2). The post hoc analysis showed significant 
differences between groups  1 and 3 (p  = 0.004) and 
between groups 2 and 3 (p = 0.009). No significant differ-
ences were found between groups 1 and 2 (p > 0.99).
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Discussion

This study showed that a delay to surgical fixation of hip 
fractures of greater than 48 hours resulted in an increased 
LOS. We were unable to show an advantage in terms of 
LOS when we compared patients with time to fixation of 
less than 24  hours to those with time to fixation of 
24–48 hours. A significant increase in 1-year mortality was 
associated with fixation after 48 hours.

Increased LOS with hip fracture fixation beyond 
48 hours after diagnosis has been well documented.11–14 
In a systematic review, Khan and colleagues4 found that 
surgery performed within 48 hours was associated with 
decreased LOS, mortality and complications. Nikkel 
and colleagues5 reported that decreased LOS was associ-
ated with decreased 30-day mortality. Other studies 

have shown an association between surgical fixation 
within 48 hours and decreased mortality.6–8

There are fewer studies analyzing surgical fixation less 
than 24 hours after admission, and they have yielded con-
flicting results regarding mortality. Fu and colleagues10 
concluded that surgery performed less than 24 hours after 
admission was associated with reduced LOS. However, 
those authors looked at a composite outcome, “extended 
LOS” (defined as > 6 d). We examined the time frame of 
24–48 hours from fracture to surgical fixation and found no 
difference between this group and patients who had fixation 
less than 24 hours after hip fracture. Orosz and colleagues9 
showed reduced LOS for patients who had surgery within 
24 hours after admission, but they compared this group to 
patients who underwent surgery more than 24 hours after 
admission, which would include our group 2 (24–48 h).

Table 1. Characteristics of patients with hip fracture by time to surgical fixation

Characteristic

Time to fixation, h; no. (%) of patients*

p value
< 24 

n = 212
24–48 
n = 360

> 48 
n = 120

Age, mean ± SD, yr 79.8 ± 10.1 80.5 ± 10.3 80.3 ± 10.4 0.1

Sex 0.2

    Female 158 (74.5) 280 (77.8) 85 (70.8)

    Male 54 (25.5) 80 (22.2) 35 (29.2)

ASA score, mean ± SD 3.15 ± 0.43 3.17 ± 0.42 3.20 ± 0.47 0.1

Procedure 0.3

    Hemiarthroplasty 98 (46.2) 166 (46.1) 64 (53.3)

    Total hip arthroplasty 8 (3.8) 17 (4.7) 6 (5.0)

    Dynamic hip screw 33 (15.6) 49 (13.6) 17 (14.2)

    Cephalomedullary nail 71 (33.5) 125 (34.7) 31 (25.8)

Closed reduction 
percutaneous pinning

2 (0.9) 3 (0.8) 2 (1.7)

ASA = American Society of Anesthesiology; SD = standard deviation. 
*Except where noted otherwise.

Fig. 1. Average length of postoperative stay for patients who 
underwent fixation less than 24 hours after fracture, 24–48 hours 
after fracture and more than 48 hours after fracture. Error bars 
represent standard deviations.
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Fig. 2. Average 1-year mortality rate for the 3 groups. Error bars 
represent standard deviations.*Significant difference compared 
to the other groups (p < 0.01).
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The HIP ATTACK Investigators15 conducted an inter-
national multicentre randomized controlled trial to analyze 
the effect of even more accelerated surgery (<  6  h) and 
found that it was not superior to standard care in terms of 
the coprimary outcomes of mortality and a composite of 
major complications. The trial had the added strength of 
analyzing differences in delay between fracture and presen-
tation between the 2 groups, which were found to be simi-
lar. Unlike the current study, however, a significant reduc-
tion in LOS was observed. This difference was seen when 
comparing surgery within 6  hours versus standard care, 
which was not assessed in the current study.

Issues affecting time to surgical fixation include optim
ization of medical comorbidities, decreased available oper-
ating time, delayed presentation to hospital and determina-
tion of surgical fitness.16–18 Although the gold standard for 
time to surgical fixation is within 48 hours, there are many 
factors, both patient and hospital, that can influence time 
to surgery.

Limitations

Strengths of the current study include the measuring of 
time to surgical fixation from time of fracture as opposed 
to time of admission. Most previous studies showed 
reduced LOS with surgical fixation less than 48 hours after 
admission.11,19,20 However, few studies measured time from 
the fracture itself to surgery.6,15 Measuring from the time 
of fracture may have important implications for optimizing 
treatment. Another strength is that patients from rural 
areas were excluded. This is important as there is a proto-
col in place at the tertiary care centres that ensures that 
patients return to the referring site 48 hours after surgery 
is completed, which would have skewed the data. Further-
more, the inclusion of the analysis of ASA scores between 
groups ensured that all groups were similar in terms of 
comorbid status, thus decreasing the potential confound-
ing effects on LOS.

Our study also has limitations. The study population 
was limited to patients at 2 hospitals servicing the prov-
ince. In addition, unlike Simunovic and colleagues,21 we 
did not analyze the relation between time to surgery and 
postoperative complications. Furthermore, we did not look 
at specific postoperative reasons for increased LOS.

Conclusion

This study showed that LOS was increased significantly 
when time to surgical fixation exceeded 48  hours from 
time of fracture. This was not seen when we compared 
patients who had surgery less than 24 hours after fracture 
and those who had surgery 24–48 hours after fracture. Sig-
nificantly greater 1-year mortality was observed with sur
gical fixation beyond 48 hours after fracture, but no differ-
ence was seen between patients who underwent surgery 

less than 24 hours after fracture and those who had surgery 
within 24–48 hours. These findings support not only the 
gold standard of fixation within 48 hours but also measure-
ment of time from fracture occurrence rather than time 
from diagnosis. As increased LOS translates into increased 
health care costs, further research should be conducted to 
evaluate reasons for delays to surgery and the effects of 
these delays on time to surgical fixation measured from 
time of fracture.
Affiliation: From the Discipline of Orthopaedic Surgery, Faculty of 
Medicine, Memorial University of Newfoundland, St. John’s, Nfld.

Competing interests: None declared.

Contributors: All authors designed the study. J. Murphy, J. Loh and 
N.C. Stone acquired the data, which J. Murphy and J. Loh analyzed. 
J. Murphy wrote the manuscript, which all authors critically revised. All 
authors gave final approval of the article to be published.

Content licence: This is an Open Access article distributed in accor-
dance with the terms of the Creative Commons Attribution (CC BY-
NC-ND 4.0) licence, which permits use, distribution and reproduction 
in any medium, provided that the original publication is properly cited, 
the use is noncommercial (i.e., research or educational use), and no 
modifications or adaptations are made. See: https://creativecommons.
org/licenses/by-nc-nd/4.0/.

References

  1.	 Hip fracture surgery within 48 hours. Ottawa: Canadian Institute 
for Health Information; 2018; updated December 2021. Avail-
able: https://indicatorlibrary.cihi.ca/pages/viewpage.action?page​
Id=1114199 (accessed 2019 Sept. 28).

  2.	 Lewis PM, Waddell JP. When is the ideal time to operate on a 
patient with a fracture of the hip? A review of the available literature. 
Bone Joint J 2016;98-B:1573-81.

  3.	 Tan STA, Tan WPM, Jaipaul J, et al. Clinical outcomes and hospital 
length of stay in 2756 elderly patients with hip fractures: a compari-
son of surgical and non-surgical management. Singapore Med J 2017;​
58:253-7.

  4.	 Khan SK, Kalra S, Khanna A, et al. Timing of surgery for hip frac-
tures: a systematic review of 52 published studies involving 291 413 
patients. Injury 2009;40:692-7.

  5.	 Nikkel LE, Kates SL, Schreck M, et al. Length of hospital stay after 
hip fracture and risk of early mortality after discharge in New York 
State: retrospective cohort study. BMJ 2015;351:h6246.

  6.	 Leer-Salvesen S, Engesæter LB, Dybvik E, et al. Does time from 
fracture to surgery affect mortality and intraoperative medical com-
plications for hip fracture patients? An observational study of 73 557 
patients reported to the Norwegian Hip Fracture Register. Bone Joint 
J 2019;101-B:1129-37.

  7.	 Bretherton CP, Parker MJ. Early surgery for patients with a fracture 
of the hip decreases 30-day mortality. Bone Joint J 2015;97-B:104-8.

  8.	 Maheshwari K, Planchard J, You J, et al. Early surgery confers 1-year 
mortality benefit in hip-fracture patients. J Orthop Trauma 2018;32:​
105-10.

  9.	 Orosz GM, Magaziner J, Hannan EL, et al. Association of timing of 
surgery for hip fracture and patient outcomes. JAMA 2004;291:​
1738-43.

10.	 Fu MC, Boddapati V, Gausden EB, et al. Surgery for a fracture of 
the hip within 24 hours of admission is independently associated with 
reduced short-term post-operative complications. Bone Joint J 2017;​
99-B:1216-22.

11.	 Siegmeth AW, Gurusamy K, Parker MJ. Delay to surgery prolongs 
hospital stay in patients with fractures of the proximal femur. J Bone 
Joint Surg Br 2005;87:1123-6.



RECHERCHE

E192	 Can J Surg/J can chir 2022;65(2)	

12.	 Hoenig H, Rubenstein LV, Sloane R, et al. What is the role of timing 
in the surgical and rehabilitative care of community-dwelling older 
persons with acute hip fracture? Arch Intern Med 1997;157:513-20.

13.	 Sobolev B, Guy P, Sheehan KJ, et al.; Canadian Collaborative Study 
of Hip Fractures. Mortality effects of timing alternatives for hip frac-
ture surgery. CMAJ 2018;190:E923-32.

14.	 Lefaivre KA, Macadam SA, Davidson DJ, et al. Length of stay, mor-
tality, morbidity and delay to surgery in hip fractures. J Bone Joint 
Surg Br 2009;91:922-7.

15.	 HIP ATTACK Investigators. Accelerated surgery versus standard 
care in hip fracture (HIP ATTACK): an international, randomised, 
controlled trial. [Erratum: Lancet 2021;398:1964.] Lancet 2020;​395:​
698-708.

16.	 Castelli A, Daidone S, Jacobs R, et al. The determinants of costs and 
length of stay for hip fracture patients. PLoS One 2015;10:e0133545.

17.	 Clague JE, Craddock E, Andrew G, et al. Predictors of outcome follow-
ing hip fracture. Admission time predicts length of stay and in-hospital 
mortality. Injury 2002;33:1-6.

18.	 Nikkel LE, Fox EJ, Black KP, et al. Impact of comorbidities on hos-
pitalization costs following hip fracture. J Bone Joint Surg Am 2012;​
94:9-17.

19.	 Lott A, Haglin J, Belayneh R, et al. Admitting service affects cost and 
length of stay of hip fracture patients. Geriatr Orthop Surg Rehabil 
2018;9:2151459318808845.

20.	 Basques BA, Bohl DD, Golinvaux NS, et al. Postoperative length of 
stay and 30-day readmission after geriatric hip fracture: an analysis of 
8434 patients. J Orthop Trauma 2015;29:e115-20.

21.	 Simunovic N, Devereaux PJ, Sprague S, et al. Effect of early surgery 
after hip fracture on mortality and complications: systematic review 
and meta-analysis. CMAJ 2010;182:1609-16.


