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Background: Current national guidelines on caring for hip fractures recommend 
early mobilization. However, this recommendation does not account for time spent 
immobilized waiting for surgery. We sought to determine timing of mobilization  
following hip fracture, beginning at hospital admission, and evaluate its association 
with medical complications and length of hospital stay (LOS). 

Methods: We performed a retrospective review of prospectively collected data for 
470 consecutive patients who underwent surgery for a hip fracture between Septem-
ber 2019 and August 2020 at an academic, tertiary-referral hospital. Outcomes of 
interest included time from hospital admission to mobilization, complication rate and 
LOS. We used a binary regression analysis to determine the effect of different sur-
gical and patient factors on the risk of a postoperative medical complication. 

Results: The mean time from admission to mobilization was 2.8 ± 2.3 days (range 
3 h–14 d). There were 125 (26.6%) patients who experienced at least 1 complication. 
The odds of developing a complication began to increase steadily once a patient 
waited more than 3 days from admission to mobilization (odds ratio 2.15, 95% confi-
dence interval 1.42–3.25). Multivariate regression analysis showed that pre- 
fracture frailty (β = 0.276, p = 0.05), and timing from hospital admission to mobiliza-
tion (β = 0.156, p < 0.001) and from surgery to mobilization (β = 1.195, p < 0.001) 
were associated with complications. The mean LOS was 12.2 ± 10.7 days (range 1–90 d). 
Prolonged wait to mobilization was associated with longer LOS (p = 0.01). 

Conclusion: Comprehensive guidelines on timing of mobilization following hip frac-
ture should account for cumulative time spent immobilized.

Contexte  : Les lignes directrices nationales actuelles en matière de prise en charge 
des fractures de la hanche recommandent une mobilisation précoce. Cependant, le 
temps d’immobilisation en attente de la chirurgie n’est pas pris en compte. Nous 
avons cherché à déterminer le temps écoulé de l’hospitalisation à la mobilisation après 
une fracture de la hanche et à évaluer les effets de ce délai sur les complications médi-
cales et la durée de séjour à l’hôpital.

Méthodes : Nous avons réalisé une revue rétrospective de données recueillies pro-
spectivement auprès de 470 patients consécutifs ayant subi une chirurgie pour fracture 
de la hanche entre septembre 2019 et août 2020 dans un centre hospitalier universi
taire de soins tertiaires. Les paramètres d’intérêt comprenaient le temps écoulé entre 
l’hospitalisation et la mobilisation, le taux de complications et la durée de séjour. 
Nous avons utilisé une analyse par régression binaire pour évaluer l’effet de différents 
facteurs liés à l’intervention et au patient sur le risque de complication postopératoire. 

Résultats : Le temps moyen entre l’hospitalisation et la mobilisation s’élevait à 2,8 ± 
2,3 jours (3 h–14 j). Parmi les patients, 125 (26,6 %) ont rencontré au moins 1 compli-
cation. Le risque d’apparition d’une complication augmentait progressivement à partir 
de 3 jours d’attente entre l’hospitalisation et la mobilisation (rapport de cotes 2,15, 
intervalle de confiance à 95 % 1,42–3,25). L’analyse de régression multivariable a 
montré qu’une fragilité préexistante (β = 0,276, p = 0,05) et le temps écoulé entre 
l’hospitalisation et la mobilisation (β = 0,156, p < 0,001) et entre l’intervention et la 
mobilisation (β = 1,195, p < 0,001) étaient liés à des complications. La durée de séjour 
moyenne s’élevait à 12,2 ± 10,7 jours (1–90 j). Une attente prolongée avant la mobili-
sation était associée à une plus longue durée de séjour (p = 0,01).

Conclusion : Des lignes directrices exhaustives sur le moment de mobilisation après 
une fracture de la hanche devraient tenir compte du temps d’immobilisation cumulatif.
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H ip fracture is a leading cause of disability and 
morbidity worldwide.1–4 It is estimated that the 
annual global number of hip fractures will 

increase from 1.26 million in 1990 to 4.5 million by 
2050.5 Hip fractures represent a substantial public health 
issue owing to increasing individual, societal and health 
care costs.6 For these reasons, optimizing hip fracture 
care pathways has become a topic of great importance.

The timing of mobilization following a hip fracture is 
a key performance indicator for hip fracture care path-
ways as this affects postoperative recovery, facilitates 
rehabilitation and ultimately decreases complications 
and improves outcomes.7,8 The quality standards de- 
veloped by the National Institute for Health and Care 
Excellence (NICE), whose guidelines are based on the 
most up-to-date available scientific evidence, recom-
mend that patients be mobilized on “the day of or day 
after surgery at latest.”7

While several studies have reported on the association 
between the timing of mobilization and outcomes following 
a hip fracture, these studies have focused only on the timing 
of mobilization following surgery.7–12 However, for many of 
these patients who have reduced physiological reserve and 
are in a catabolic state following injury,13–15 the timing of 
mobilization should be interpreted taking into account the 
cumulative time spent immobilized.

We sought to determine the timing of mobilization 
of patients following a hip fracture (measured from the 
time of hospital admission), and to evaluate if the timing 
from admission to mobilization was associated with 
medical complications and length of hospital stay 
(LOS), thereby allowing us to define a relevant time 
frame for which patients with a hip fracture should be 
mobilized following injury.

Methods

Study design

The Ottawa Health Science Network Research Ethics 
Board reviewed and approved this study. We conducted 
a retrospective review of prospectively collected data on 
a consecutive cohort of patients who underwent surgery 
for a hip fracture at an academic, tertiary referral centre 
between September 2019 to August 2020. Patients were 
excluded if they sustained a periprosthetic or pathologic 
hip fracture. Patients were under the care of 26 sur-
geons. Surgeries were performed in accordance with 
each surgeon’s preferred surgical technique and 
approach. Similarly, the decision on type of anesthetic 
and use of peripheral blocks in our study reflects the 
judgment and practice of the anesthesiologists rather 
than predetermined guidelines. 

All data were collected from the Operatively Repaired 
Fractures Database (ORFD). The ORFD is an  

institutional review board-approved institutional database 
that prospectively collects patient-level data extracted 
from electronic medical records, operating room informa-
tion systems and discharge summaries. Data entry into the 
ORFD is controlled by the institutional research team. 
Data are reported in accordance with Strengthening the 
Reporting of Observational studies in Epidemiology 
(STROBE) guidelines.

We collected data on age, sex, prefracture frailty score 
(severely/terminally frail, vulnerable/mildly frail, managing 
well, very fit/well),16 prefracture morbidity, prefracture 
mobility (no functional mobility, some functional mobility, 
mobile with an aid, freely mobile, assessed using the Parker 
Mobility Scale and grouped into the above 4 categories as 
recommended per the National Hip Fracture Database 
mobility guidelines),7,18 fracture type (intertrochanteric, 
subtrochanteric, femoral neck fracture), type of surgery (fix-
ation or arthroplasty procedure), perioperative com- 
plications and LOS. Prefracture morbidity status was 
assessed using the Charlson Comorbidity Index.17

Outcomes of interest

We reviewed patients’ electronic medical records (EMRs) 
to collect time of hospital admission, time of surgery and 
timing of mobilization. The time at which the patient was 
assessed in the emergency department of the presenting 
hospital, by the emergency department triage nurse, served 
as the time of admission (Tadmit). Thirteen (2.8%) patients 
suffered a hip fracture while as an inpatient, and therefore, 
documented time of the orthopedic consultation serves as 
time of admission for these patients. Time at which the 
patient arrived to the operating room served as time of sur-
gery (Tsurg). Based on the recommended guidelines suggest-
ing that patients be brought into surgery no later than 
48 hours after admission and be mobilized “the day of or 
day after surgery at latest,”7 timing from admission to sur-
gery (Tadmit→surg) and timing from surgery to mobilization 
(Tsurg→mob) were grouped into 24-hour periods for analysis. 
Combining Tadmit→surg and Tsurg→mob for each patient allowed 
us to determine the timing from admission to mobilization 
(Tadmit→mob). According to hip fracture care guidelines,7 
mobilization may be defined as the capacity for a patient to 
sit or stand out of bed, with or without assistance.8 At our 
institution, information regarding mobilization is routinely 
charted in a patient’s EMR as per our hip fracture pathway 
protocol, and therefore, timing of mobilization was deter-
mined by the time stamp of the EMR entry documenting 
that the patient was mobilized (Tmob).

Postoperative complications and LOS were captured as 
part of the ORFD. Medical complications of interest 
included urinary tract infection (UTI), deep vein thrombo-
sis (DVT), pulmonary embolism (PE), stroke, pneumonia 
and postoperative falls. We also sought to identify patient 
variables that may have influenced timing to mobilization.
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Statistical analysis

Data were summarized using descriptive statistics, 
including numbers with percentages for categorical 
variables. Cross tabulation and analysis with χ2 and 
Fisher exact tests were used for categorical variables. 
Scale data were analyzed using 1-way analysis of vari-
ance. Any baseline patient demographics and surgery 
characteristics that showed significance or a trend 
toward significance (p < 0.2) from univariate analysis 
were inputted into a binary regression analysis to deter-
mine which factors were most associated with the 
development of postoperative complications. A p value 
of less than 0.05 was considered significant. All analyses 
were performed using IBM (IBM Corp.) SPSS software 
for Mac 9, version 27.

Results

Patient population 

Of the 607 consecutive patients admitted for hip fracture 
during the study period, 128 were excluded from our analy-
sis owing to missing information relevant to mobilization 
and 9 patients were excluded owing to withdrawn informed 
consent, leaving a final sample of 470 (77.5%) patients. The 
mean age of patients was 80.7 ± 13.1 years, and 64.9% were 
female. Seventy-six (12.5%) patients were transferred from 
outside institutions. With the exception of prefracture mor-
bidity, there were no substantial differences between patient 
demographics or surgery characteristics in patients included 
and excluded from the study. Baseline patient demographics 
and surgery characteristics are presented in Table 1. 

Table 1. Baseline patient demographic and surgery characteristics

Characteristic

No. %*

p value
Included
n = 470

Excluded
n = 128

Sex 0.66

   Male 165 (35.1) 43 (33.6)

   Female 305 (64.9) 85 (66.4)

Mean age, yr 80.7 81.0 0.97

Prefracture frailty score† 0.76

   Very good 100 (21.3) 44 (33.6)

   Managing well 68 (14.4) 15 (11.7)

   Vulnerable 140 (29.8) 56 (44.0)

   Severely 162 (34.5) 13 (10.7)

Charlson Comorbidity Index score < 0.001

   Mild 381 (81.1) 99 (77.3)

   Moderate 60 (12.8) 19 (14.8)

   Severe 29 (6.8) 10 (7.9)

Prefracture mobility 0.30

   Freely mobile 172 (36.6) 64 (50.0)

   1 aid 38 (8.10) 11 (8.6)

   Needs walking aid 240 (51.0) 48 (38.0)

   No mobility 20 (4.30) 5 (3.4)

Fracture type

   Intertrochanteric 208 (44.3) 66 (51.5)

   Femoral neck 243 (51.7) 58 (45.3)

   Subtrochanteric 19 (4.0) 4 (3.1)

Type of surgery 0.32

   Arthroplasty 206 (43.8) 53 (41.4)

   Fixation 264 (56.1) 75 (58.6)

Surgery day of week 0.91

   Weekday 134 (28.5) 37 (28.9)

   Weekend 336 (71.5) 91 (71.1)

Complications 146 (31.0) 36 (28.0) 0.21

Mean length of hospital stay, d 12.2 12.0 0.99

*Unless indicated otherwise.

†The prefracture frailty score was obtained using the Clinical Frailty Scale. The scale is grouped into 9 categories (very fit, well, managing well, vulnerable, mildly frail, moderately frail, 
severely frail, very severely frail and terminally ill). For analysis purposes, these 9 groups were subgrouped into 4 categories (very fit–very fit, and well;  managing well–managing well, 
mildly frail; vulnerable–vulnerable, moderate frail; and severely frail–very severely frail and terminally ill).
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Timing of mobilization

The average Tadmit→mob was 2.8 ± 2.3 days (range 3 h–14 d). 
Fifty-three (11.3%) patients were mobilized within 
24 hours of admission, 200 (42.5%) patients were 
mobilized 24–48 hours after admission and 217 (46.2%) 
patients were mobilized more than 48 hours after 
admission.

The average Tadmit→surg was 1.4 ± 1.1 days (range 1 h–5.8 d). 
Two hundred (42.5%) patients underwent surgery within 
24 hours of admission, 179 (38.0%) patients 24–48 hours 
after admission and 91 (19.5%) patients more than 
48 hours after admission.

The average Tsurg→mob was 1.9 days ± 2 hours (range 
2 h–13 d). There were 120 (25.5%) patients mobilized 
within 24 hours postoperatively, 234 (49.8%) patients 
24–48 postoperatively and 116 (24.7%) patients more than 
48 hours postoperatively.

Complication rate and mean length of hospital stay

At least 1 postoperative complication occurred in 
125 (26.6%) patients (146 total complications). The odds 
of developing a postoperative complication began to 
increase steadily once a patient waited more than 3 days 
from admission to mobilization (odds ratio [OR] 2.15, 
95% confidence interval [CI] 1.42–3.25; Table 2),  
irrespective of when surgery took place. In addition, 
patients who waited more than 48 hours for surgery and 
more than 48 hours postoperatively to be mobilized had 
6.3 (95% CI 1.4–3.6) times greater odds of developing a 
postoperative complication (Figure 1).

Univariate analysis demonstrated a significant effect of 
prefracture frailty (p = 0.001), prefracture morbidity  
(p = 0.023), prefracture mobility (p = 0.011), Tadmit→surg (p = 
0.128), Tsurg→mob (p = 0.016) and Tadmit→mob (p < 0.001). Multi-
variate analysis showed that prefracture frailty (β = 0.276, 
p = 0.050), Tadmit→mob (β = 0.156; p < 0.001) and Tsurg→mob (β = 
1.195; p < 0.001) were associated with the development of 
a postoperative complication (Table 3).

The mean LOS was 12.2 ± 10.7 days (range 1–90 d). 
Table 4 shows the association of Tsurg→mob and Tadmit→mob with 
LOS. Patients with the longest Tadmit→mob were those with 
the longest LOS (p = 0.013).

Patient factors influencing timing to mobilization

Prefracture frailty (p = 0.003), prefracture mobility (p = 
0.007) and prefracture morbidity (p = 0.016) were signifi-
cantly associated with the ability to mobilize patients. 
Patients with the poorest prefracture frailty scores experi-
enced the greatest benefit from timely mobilization (p < 
0.001). Among the 216 patients mobilized more than 
72 hours after admission, the risk of developing a compli-
cation was much greater among the mildly to moderately 
or severely frail (69/168, 41.0%) than among those who 
were managing well or fit (7/48, 14.6%). The odds of 
delayed mobilization were significantly greater among 
the mildly to moderately or severely frail (168/302, 
55.6%) than among those who were managing well or fit 
(48/168, 28.6%).

Table 2. Risk of postoperative complications, by timing of admission to mobilization

Complication

OR (95% CI)

> 1 day 
n = 416

> 2 days 
n = 315

> 3 days 
n = 215

> 4 days 
n = 130

> 5 days 
n = 78

> 6 days 
n = 50

UTI 1.00 (0.45–2.23) 1.11 (0.64–1.91) 1.52 (0.92–2.53) 2.03 (1.20–3.43) 2.10 (1.16–3.8) 3.48 (1.82–6.68)

Pneumonia 1.91 (0.44–8.25) 1.73 (0.73–4.11) 2.62 (1.20–5.69) 1.71 (0.81–3.64) 2.19 (0.97–4.96) 2.68 (1.10–6.58)

DVT 1.00 (0.99–1.01) 0.49 (0.03–7.84) 1.17 (0.07–18.85) 2.62 (0.16–42.20) 5.07 (0.31–81.85) 8.53 (0.53–138.6)

PE 1.02 (1.00–1.03) 2.97 (0.36–24.90) 7.20 (0.86–60.28) 3.56 (0.79–16.11) 2.03 (0.39–10.67) 3.45 (0.65–18.27)

Stroke 0.63 (0.07–5.52) 2.47 (0.29–21.31) 2.37 (0.43–13.06) 2.65 (0.53–13.28) 2.55 (0.46–14.15) 4.32 (0.77–24.23)

Fall 0.78 (0.26–2.35) 0.68 (0.31–1.45) 1.10 (0.52–2.33) 0.99 (0.43–2.30) 1.33 (0.52–3.40) 0.61 (0.14–2.62)

Total 1.68 (0.82–3.46) 1.40 (0.89–2.19) 2.15 (1.42–3.25) 2.13 (1.38–3.29) 2.32 (1.39–3.841) 3.41 (1.88–6.20

CI = confidence interval; DVT = deep vein thrombosis; OR = odds ratio; PE = pulmonary embolism; UTI = urinary tract infection.

Fig. 1. Number of patients with hip fracture who experienced a 
postoperative complication, by timing from admission to 
mobilization.
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Discussion

Timely mobilization following surgery for hip fracture 
is standard of care as per national guidelines.7 However, 
current guidelines do not account for time spent  
immobilized from hospital admission to surgery, but 
rather recommend that patients be mobilized “on the 
day of or day after surgery.” Our findings show that the 
odds of developing a postoperative complication signifi-
cantly increase if timing of mobilization is delayed 
more than 3 days from hospital admission. Patients 
with the longest time to mobilization (Tadmit→mob) were 
also those with the longest LOS.

Previous studies have shown that prolonged postoper-
ative immobilization has been associated with worse 
postoperative outcomes.7–12 Goubar and colleagues8 ana-
lyzed hospital records for 126 897 patients who under-
went surgery for hip fracture in England and Wales 
between 2014 and 2016 and found an association 
between early mobilization and survivorship and re- 
covery. They concluded that early mobilization should be 
incorporated as a measured indicator of quality of care. 

In addition, previous studies have found that delayed 
timing from admission to surgery (beyond the recom-
mended guidelines for surgery on the day of or day after 
admission) was associated with poorer patient out-
comes18,19 and increased LOS.20 However, to our know
ledge, no study to date has investigated the effect of 
timing from hospital admission to mobilization thus 
accounting for the total duration of time patients with a 
hip fracture spend immobilized following injury.

Our findings agree with current guidelines recom-
mending early mobilization and early surgery for patients 
with a hip fracture. Current standard of care is to admit 
patients and schedule surgery on the day of or day after 
admission,7 and to then mobilize these patients as soon as 
they are medically stable, which is typically within the 
first 12–24 hours postoperatively. Owing to a lack of 
adherence to such guidelines at our centre, we found that 
the consequences of prolonged immobilization (Tadmit→mob) 
were associated with an increased risk of developing a 
medical complication: pneumonia, UTI, stroke, DVT, 
PE or having a postoperative fall. Delayed mobilization 
was also a determining factor in a patients’ hospital LOS. 
Our findings show that timing of mobilization has a sig-
nificantly greater association with the likelihood of de-
veloping a complication, than does a patient’s prefracture 
health status.

These consequences have important ramifications on 
health care systems, carrying substantial financial costs and 
added workload for health care workers.21 It is well appre-
ciated that postoperative mobilization of patients is time- 
and resource-intensive.5 Our findings show the significant 
need to implement, at an institutional level, more rigorous 
guidelines or protocols to encourage improvements in 
quality of care — including prompt mobilization following 
hip fracture surgery, especially for patients who experience 
a delay from admission to surgery. Similar to the conclu-
sions by Goubar and colleagues,8 early mobilization should 
be used as a performance indicator for hip fracture care, 
with timing from admission to surgery being a key indica-
tor of resource allocation.

Delayed time to mobilization also had a significant effect 
on the outcome in patients who had a higher prefracture 

Table 3. Multivariate analysis of factors associated with the development of a postoperative complication

Factor β SE p value OR (95% CI)

Prefracture frailty 0.276 0.141 0.05 1.317 (1.000–1.735)

Prefracture morbidity (Charlson Comorbidity 
Index)

0.092 0.062 0.14 1.097 (0.972–1.238)

Prefracture mobility –0.049 0.135 0.72 0.952 (0.732–1.240)

T(Admit → Surg) 0.096 0.089 0.28 1.101 (0.926–1.310)

T(Surg → Mob) 1.195 0.049 < 0.001 1.215 (1.104–1.337)

T(Admit → Mob) 0.156 0.047 < 0.001 1.169 (1.066–1.281)

CI = confidence interval; OR = odds ratio; SE = standard error; T(Admit→ Surg) = timing of admission to surgery; T(Admit → Mob) = timing from admission to mobilization; T(Surg → Mob) = timing from 
surgery to mobilization.

Table 4. Association between the timing from surgery to 
mobilization and the timing from admission to mobilization 
and length of hospital stay 

Characteristic
Mean length of 
hospital stay, d p value

T(Admit → Surg), h 0.11

   < 24 11.5

   24–48 13.6

   > 48 10.7

T(Surg → Mob), h 0.03

   < 24 9.6

   24–48 11.4

   > 48 13.8

T(Admit → Mob), h 0.01

   < 24 9.9

   24–48 11.5

   > 48 16.0

LOS = length of hospital stay; T(Admit→ Surg) = timing from admission to surgery; T(Admit → Mob) = 
timing from admission to mobilization; T(Surg → Mob) = timing from surgery to mobilization.
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frailty score. While patients with the highest frailty scores 
experienced the greatest benefit from early mobilization, 
they were routinely mobilized the latest. The frailty score 
was also found to have a significant effect on postoperative 
complication risk. Thus, while all patients should be mobil-
ized within less than 48 hours, patients with a higher pre-
fracture frailty score were mobilized later. It may be that 
nurses, physiotherapists and physicians are more apprehen-
sive to mobilize these patients; however, the notion that 
these patients appear to benefit the most from early mobil-
ization should be reinforced with the treatment team.22,23

The day of the week on which patients received their 
surgery had no effect on timing of mobilization or post-
operative complication rate in our study. Our findings 
differ from those of previous studies that found a so-
called “weekend effect,”24 whereby patients who received 
surgery on a weekend were mobilized later, and had 
higher rates of postoperative complications and higher 
mortality rates than patients who had their surgery on a 
weekday.24–26 It is likely that our findings are a result of 
the majority of patients on our ward being mobilized by 
nurses, who are present on weekends, instead of physio-
therapists. Future research should test this question in a 
ward where the majority of mobilization is done by 
physiotherapists.

Limitations

This study had several limitations. As a retrospective 
review of prospectively collected data from a single aca-
demic centre, it is limited by all associated biases. Con-
founding variables (e.g., pain scores) that may have 
limited patients’ ability to mobilize early were not 
recorded. There were 137 patient records that could not 
be used owing to a lack of data regarding timing of 
mobilization. Data regarding a delay in timing of surgery 
as a result of direct oral anticoagulant use on admission 
were not obtained within ORFD. Timing of hospital 
admission was counted from the time at which patients 
first presented to the emergency department, regardless 
of which hospital. Thus, future research may want to 
investigate how a delay to surgery owing to hospital 
transfer affects time to surgery and subsequent postoper-
ative outcomes. Finally, data regarding timing of postop-
erative complication relative to timing of postoperative 
mobilization were not collected. Future research may 
want to investigate how timing of postoperative compli-
cation affects time to mobilization.

Conclusion

We found that timing of mobilization should account for 
the total time spent immobilized before surgery. Timing 
of mobilization is a modifiable risk factor for developing a 
postoperative medical complication and is associated with 

LOS. Quality improvement efforts and increased ad- 
herence to guideline recommendations are necessary. 
Health care practitioners should also consider timing 
from admission to surgery when allocating resources to 
postoperative mobilization. Future studies are needed to 
establish the cost-effectiveness of investing into the neces-
sary resources needed to support these endeavours. It is 
thus in the best interest of the patient, and perhaps the 
health care system, to work toward admitting patients into 
surgery and mobilizing patients postoperatively as soon as 
possible following a hip fracture.
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