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Globally there has been an epidemiologic 
shift in the age of patients who sustain a 
traumatic spinal cord injury.1–3 Although 

most people who have traumatic spinal cord 
injuries are 16–30 years old, there has been a 
progressive increase in the number who are over 
70. The average age at injury has increased from 
29 to 40 years.4 By 2032, patients over 70 are 
predicted to account for most patients with new 
traumatic spinal cord injuries.5 This change is 
attributed in part to aging baby boomers. It is 
unknown whether the management and out-
comes of these older patients differ compared 
with younger patients.

Older patients typically have more comorbid 
conditions, including cardiovascular disease, 
respiratory disorders, cerebrovascular disease 
and dementia, which are thought to increase their 
risk of perioperative adverse events.6 The use of 
anticoagulants for cardiac and cerebrovascular 
indications can delay timely surgical interven-
tions. Older patients are also at increased risk of 
postoperative and medication-related adverse 
events, such as delirium.7 As a direct conse-
quence of this perceived risk of perioperative 
adverse events and ambiguity about the optimal 
treatment for spinal cord injury in older patients, 
surgeons may deliberate for some time before 
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Background: Older people are at increased risk 
of traumatic spinal cord injury from falls. We 
evaluated the impact of older age (≥ 70 yr) on 
treatment decisions and outcomes.

Methods: We identified patients with trau-
matic spinal cord injury for whom consent and 
detailed data were available from among 
patients recruited (2004–2013) at any of the 
31 acute care and rehabilitation hospitals par-
ticipating in the Rick Hansen Spinal Cord 
Injury Registry. Patients were assessed by age 
group (< 70 v. ≥ 70 yr). The primary outcome 
was the rate of acute surgical treatment. We 
used bivariate and multivariate regression 
models to assess patient and injury-related 
factors associated with receiving surgical 
treatment and with the timing of surgery 
after arrival to a participating centre.

Results: Of the 1440 patients included in our 
study cohort, 167 (11.6%) were 70 years or 
older at the time of injury. Older patients were 
more likely than younger patients to be 
injured by falling (83.1% v. 37.4%; p < 0.001), 
to have a cervical injury (78.0% v. 61.6%; p = 
0.001), to have less severe injuries on admission 
(American Spinal Injury Association Impairment 

Scale grade C or D: 70.5% v. 46.9%; p < 0.001), 
to have a longer stay in an acute care hospital 
(median 35 v. 28 d; p < 0.005) and to have a 
higher in-hospital mortality (4.2% v. 0.6%; p < 
0.001). Multivariate analysis did not show that 
age of 70 years or more at injury was associ-
ated with a decreased likelihood of surgical 
treatment (adjusted odds ratio [OR] 0.48, 95% 
confidence interval [CI] 0.22–1.07). An 
unplanned sensitivity analysis with different 
age thresholds showed that a threshold of 65 
years was associated with a decreased chance 
of surgical treatment (OR 0.39, 95% CI 0.19–
0.80). Older patients who underwent surgical 
treatment had a significantly longer wait time 
from admission to surgery than younger 
patients (37 v. 19 h; p < 0.001).

Interpretation: We found chronological age 
to be a factor influencing treatment decisions 
but not at the 70-year age threshold that we 
had hypothesized. Older patients waited lon-
ger for surgery and had a substantially higher 
in-hospital mortality despite having less se-
vere injuries than younger patients. Further 
research into the link between treatment de-
lays and outcomes among older patients 
could inform surgical guideline development.
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making a clear therapeutic decision, they may 
choose nonoperative treatment,8 or they may 
delay the surgical treatment in an effort to opti-
mize the patient’s condition medically.

Given the increasing incidence of traumatic 
spinal cord injury in older adults, and the poten-
tial for differences in treatment among older and 
younger patients, we evaluated the impact of age 
on treatment decisions and outcomes among 
patients with traumatic spinal cord injury. We 
hypothesized that surgical management would 
differ at an age threshold of 70 years.

Methods

Study population
We selected patients for our study cohort from 
among those recruited (2004–2013) at any of the 
18 acute care and 13 rehabilitation hospitals 
across Canada participating in the Rick Hansen 
Spinal Cord Injury Registry, a prospective obser-
vational registry that collects data from people 
who have had a traumatic spinal cord injury.9 The 
registry was created to answer research questions 
and to facilitate the implementation of best prac-
tices. All participating sites obtained approval 
from their local research ethics board before en-
rolling patients. Any person who has reached the 
age of majority and who receives treatment at a 
participating site for a new traumatic spinal cord 
injury is eligible for inclusion in the registry. A 
core dataset is collected for all registrants, and a 
detailed dataset is collected for those who provide 
informed consent. For our study, we included 
only participants who provided consent and for 
whom a detailed registry record was available.

Data collection
We obtained the following data from the patients’ 
registry records: age, sex, cause of injury (fall v. 
other), energy of trauma (high v. low), level of 
injury (cervical v. thoracolumbar), neurologic se-
verity of injury and Injury Severity Score (multi-
trauma), Charlson Comorbidity Index,10 time 
from injury to admission to a participating regis-
try site and time from admission to surgery. 

We grouped patients by age (< 70 v. ≥ 70 yr). 
We chose 70 years as the age threshold because it 
is clinically significant and affects acute clinical 
management. This age has been shown by others 
to be the “tipping point” for increased rate of 
death from trauma,11 specifically spinal cord in-
jury.12 The level and neurologic severity of injury 
were determined at the time of injury by means 
of a detailed neurologic assessment, performed 
according to accepted international standards.13 
Severity of injury was measured with the Ameri-
can Spinal Injury Association Impairment Scale 

(AIS) (grade A = most severe, grade D = least se-
vere). The Injury Severity Score is a standard 
trauma score that indicates the degree of trauma 
to major body regions. A score of 25 or more can 
affect care and is indicative of major trauma to 
another region in addition to the spine (multi-
trauma).14 The incidence of major complications 
(i.e., urinary tract infection, pneumonia, pressure 
ulcer and deep vein thrombosis) was obtained 
from hospital administrative data. Details about 
the Rick Hansen Spinal Cord Injury Registry 
data set have been described previously.9

Outcome measures
The primary outcome measure was the rate of 
acute surgical treatment in the 2 age groups. The 
secondary outcome measure was the effect of age 
on the timing of surgical treatment. For this mea-
sure, we obtained data on the time from injury to 
admission to a participating acute care registry 
site and the time from admission to surgery.

Statistical analysis
We compared differences in surgery rates and 
timing of surgery between the 2 age groups. In 
addition to sex and cause of injury, our analysis 
accounted for neurologic severity of injury, 
severity of trauma and comorbid conditions as 
potential confounding factors that could influ-
ence decisions for treatment following traumatic 
spinal cord injury independent of age.

We compared categorical variables such as AIS 
grade and neurologic level between the 2 age 
groups using a χ2 test; continuous variables such as 
age at injury were compared with the nonparamet-
ric Wilcoxon rank-sum test. We performed logistic 
regression analysis to determine the effect of age 
on the likelihood of receiving acute surgical treat-
ment; we included variables significant in the bi-
variate analyses based on age group as well as the 
Charlson Comorbidity Index because of its poten-
tial clinical significance. We performed a second 
multivariate analysis, using linear regression an-
alysis, to determine the effect of age on the time 
from admission to surgery. Goodness of fit was 
checked with the Hosmer–Lemeshow test and the 
area under the receiver operating characteristic 
curve in the first model, and with the F test in the 
second model. Standard checks for multicollinear-
ity were also performed. We performed all analy-
ses using SAS version 9.3 (SAS Institute Inc.).

Results

Of the 2751 participants in the registry, 1232 
(44.8%) had only core data collected because 
consent was not obtained for the detailed data 
collection (759 died or were discharged before 
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consent could be obtained, 296 were approached 
but declined consent, and 177 had language or 
cognitive issues) (Figure 1). Detailed data were 
collected for the 1519 (55.2%) who gave consent. 
Surgery data were unavailable for 79 patients, 
which left 1440 in our analysis cohort. Of these 
patients, 167 (11.6%) were 70 years of age or 
older at the time of injury (comparable to the 
10.2% of the Canadian population over the age of 
7015). Table  1 describes the results from the 
bivariate (unadjusted) analyses. Older patients 
were significantly more likely than younger 
patients to have been injured by a fall (83.1% v. 
37.4%; p < 0.001), to be less severely injured 
overall (Injury Severity Score <  25: 58.2% v. 
39.1%; p = 0.001), to have a less severe AIS 
grade (C or D: 70.5% v. 46.9%; p < 0.001) and to 
have an injury at the cervical level (78.0% v. 
61.6%; p < 0.001). Older patients also were sig-
nificantly more likely to have major postopera-
tive complications (i.e., urinary tract infection, 
pneumonia, pressure ulcer, deep vein thrombosis) 
(32.5% v. 22.2%; p = 0.01). They were also sig-
nificantly more likely to have a longer acute 
length of stay (35 v. 28 d; p < 0.005) and higher 
in-hospital mortality (4.2% v. 0.6%; p < 0.001). 
Length of stay in rehabilitation hospitals did not 
differ significantly between the older and 
younger groups (86.5 v. 87.0 d; p = 0.8).

The older patients were less likely than the 
younger patients to receive acute surgical treat-
ment (80.2% v. 87.7%; p = 0.008) (Table 1). 
After we adjusted for neurologic severity and 
level, we found that older age was no longer a 
significant factor (adjusted odds ratio [OR] 0.48, 
95% confidence interval [CI] 0.22–1.07) 
(Table  2). Significant predictors of receiving 
acute surgical treatment were having an injury 
from high-energy trauma (adjusted OR 2.25, 
95% CI 1.10–4.60) and having an AIS grade A or 
B injury (adjusted OR 4.60, 95% CI 2.07–10.23).

Given the near significance of age in the model 
for acute operative treatment, we performed a post 
hoc sensitivity analysis using age thresholds of 
60, 65 and 75 years in addition to 70 years. Age 
was a significant factor in determining the odds of 
a patient undergoing acute surgical treatment 
when the threshold was 65 years (Table 3).

The comparison of the 1250 patients who re-
ceived surgery is shown in Table 4. Patients aged 
70 years or more experienced a significantly lon-
ger time from injury to arrival at a participating 
acute care hospital (median 14.5 v. 8 h; p < 0.001) 
and a significantly longer time from admission to 
surgery (median 37 v. 19 h; p < 0.001). In the 
multivariate analysis, we used a log-transforma-
tion because of the non-normality in the outcome 
(time from admission to surgery). Older patients 

still experienced a significant delay in the time 
from admission to surgery (p = 0.001) (Appendix 
1, available at www.cmaj.ca/lookup/suppl/
doi:10.1503/cmaj.150085/-/DC1). Patients with a 
more severe (AIS grade A or B) injury received 
surgery sooner after admission than those who 
had less severe (AIS grade C or D) injuries (p < 
0.001). Neurologic level of injury was also signifi-
cant (p < 0.001), with the shortest delay occurring 
among patients who had thoracolumbar injuries.

When we performed a post hoc sensitivity 
analysis using age thresholds of 60, 65 and 75 
years in addition to 70 years, age was a signifi-
cant factor associated with an increased time 
from admission to surgery for the thresholds of 
60, 65 and 70 years, but not 75 years (Appendix 
2, available at www.cmaj.ca/lookup/suppl/
doi:10.1503/cmaj.150085/-/DC1). This differ-
ence may have been due to the small cohort size 
of the oldest patients (age 75 and older).

Interpretation

Our study showed differences in the management 
of traumatic spinal cord injury between older and 
younger patients. We found chronological age to 
be a factor influencing treatment decisions, but 
not at the 70-year age threshold that we had 
hypothesized. Patients 70 years of age and older 
had a substantial delay in the time from injury to 
surgery. Their time from injury to arrival at a par-
ticipating acute care centre was about twice that 

Excluded  n = 759
(died or were discharged before 
consent could be obtained) 

Excluded  n = 473
• Language or cognitive

issue  n = 177
• Declined consent  n = 296

Excluded n = 79
• Surgery data unavailable

Included in study 
cohort

n = 1519

Patients enrolled in the 
spinal cord registry

n = 2751

Approached for 
consent
n = 1992

Included in analysis
n = 1440

Figure 1: Selection of patients with traumatic spinal 
cord injury for the study cohort.
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of younger patients. Once admitted, older 
patients experienced a further delay to surgery, 
again twice that of younger patients. Mortality 
was significantly greater among older patients 
than among younger patients.

Most older patients sustained their spinal cord 
injuries from low-energy falls and had had less 
severe, neurologically incomplete (AIS grade C 

or D) injuries. Younger patients were more 
likely to experience motor complete (AIS grade 
A or B) injuries. Cervical injuries (78%) result-
ing in incomplete injuries were most common in 
older people and would theoretically suggest a 
more favourable prognosis compared with 
younger patients who sustained higher energy 
trauma and more severe spinal cord injuries.

Table 1: Characteristics of patients with traumatic spinal cord injuries, by age group

Characteristic

Age group, yr; no. (%) of patients*

p value†
< 70 yr 

n = 1273
≥ 70 yr 
n = 167

Sex, male 1007 (79.1) 126 (75.5) 0.3

Injury from a fall n = 1261 n = 166 < 0.001
471 (37.4) 138 (83.1)

Injury from high-energy trauma n = 1216 n = 160 < 0.001
656 (54.0) 32 (20.0)

Injury Severity Score < 25 at admission n = 688 n = 79 0.001
269 (39.1) 46 (58.2)

Charlson Comorbidity Index, median (IQR) 0 (0–0) 0 (0–1) < 0.001

Level of injury and AIS grade n = 1036 n = 136 < 0.001

C1–C4; AIS grade A, B, C 193 (18.6) 27 (19.9)

C5–C8; AIS grade A, B, C 219 (21.1) 27 (19.9)

T1–S5; AIS grade A, B, C 347 (33.5) 26 (19.1)

All; AIS grade D 277 (26.7) 56 (41.2)

AIS grade n = 1105 n = 142 < 0.001

A 467 (42.3) 30 (21.1)

B 120 (10.9) 12 (8.5)

C 210 (19.0) 41 (28.9)

D 308 (27.9) 59 (41.6)

Neurologic level of injury n = 1055 n = 141 0.001

High cervical (C1–C4) 308 (29.2) 52 (36.9)

Low cervical (C5–T1) 342 (32.4) 58 (41.1)

Thoracic (T2–T10) 201 (19.1) 20 (14.2)

Thoracolumbar (T11–L2) 204 (19.3) 11 (7.8)

Time from injury to RHSCIR acute care site, 
h, median (IQR)

8.0 (3–20) 14.5 (6–59.5) < 0.001

Underwent acute surgical treatment 1116 (87.7) 134 (80.2) 0.008

Had postoperative complications‡ n = 1008 n = 120 0.01
224 (22.2) 39 (32.5)

Length of stay, d, median (IQR)

Acute care hospital 28 (16–46) 35 (19–57) < 0.005

Rehabilitation hospital 87 (57–135) 86.5 (60–126) 0.8

All 112 (68.5–173.5) 110 (66–163.0) 0.8

In-hospital mortality 7 (0.6) 7 (4.2) < 0.001

Note: AIS grade = American Spinal Injury Association Impairment Scale grade, CI = confidence interval, IQR = interquartile 
range, RHSCIR = Rick Hansen Spinal Cord Injury Registry. 
*Unless stated otherwise. 
†Continuous variables compared using Wilcoxon rank-sum test; categorical variables compared using the χ2 test. 
‡Major complications studied were urinary tract infection, pneumonia, pressure ulcer and deep vein thrombosis.



Research

 CMAJ, September 8, 2015, 187(12) 877

Although an age threshold of 70 years did not 
appear to affect decisions to perform surgery in 
older patients, a sensitivity analysis showed a sig-
nificant association between age and likelihood 
of surgery when the threshold was lowered to 65 
years. The low number of participants in the old-
est group may have resulted in a lack of power to 
detect the effect of age on the odds of receiving 
surgical treatment. Our a priori age threshold of 
70 years was based on the clinical experience of 
the authors rather than a belief in a sharp differ-
ence in biological response at any one age. Age 
dichotomization in spinal cord injury and in other 
areas of clinical research is common, although it 
will be important for future work to consider both 
the chronological and the biological age (e.g., 
frailty index)16 when determining effects on out-
comes and best practice guidelines. The effect of 
the patient’s health and factors such as surgeon 
preference on management and outcomes will be 
explored in future work.

Patients over 70 years of age experienced 
considerable delays between admission and sur-
gery; similar findings were noted at age thresh-
olds of 60 and 65 years. Various factors may 
have contributed to these delays. Older patients 
experienced a triage delay (injury to arrival at a 
participating acute care centre) that was twice 
that of younger patients. This may have been due 
to delays in recognizing their less severe injuries, 
or it may reflect a potential age-related therapeu-
tic bias. The management delay (time from 
admission to surgery) was also twice as long in 
the older group and may have been due to a per-
ceived lower urgency in obtaining appropriate 
imaging and in establishing a diagnosis and a 
therapeutic plan for older patients. 

It may be that older patients require a more 
complex management plan for their comorbid 
conditions and that surgeons may prefer to 
manage incomplete cervical spinal cord injuries 
with a period of initial observation to assess 
neurologic improvement. However, even after 
we adjusted for injury severity, neurologic level 
and trauma severity, there remained a delay in 
time to surgery associated with patient age. 
Time may be required to optimize older pa-
tients’ medical status, reverse anticoagulation, 
assess their cardiovascular risk before surgery 
and plan for possible prolonged postoperative 
ventilation. However, the older and younger pa-
tients in our cohort had similar comorbidity 
scores. Our analysis showed that advanced age 
alone was associated with delays in both triage 
and surgical treatment.

Despite some evidence of the benefit of early 
decompression, particularly in patients with 
incomplete neurologic injuries,17–19 uncertainty 

remains with respect to the potential for neuro-
logic improvement, and this uncertainty may be 
amplified in older patients. Surgical delays may 
prolong immobilization, increase the risk of 
medical complications and contribute to higher 
mortality among older patients.

The significant differences in injury-related 
characteristics, timing of surgery and outcomes 
between older and younger patients necessitate 
rethinking the management of traumatic spinal 
cord injury among older patients. Factors relat-
ing to biological age or an objective assessment 
of frailty must also be considered, because clini-
cal decisions are not made on the basis of chron-
ological age alone. Although we have identified 
patients 70 years of age and older as experienc-
ing delays in triage and delays to surgery, we do 
not yet have clear evidence that these delays are 
fundamentally responsible for increases in mor-
bidity and mortality. Unlike older patients with 
a fragility hip fracture, for whom evidence-

Table 2: Factors associated with the likelihood of acute surgical treatment 
for traumatic spinal cord injury

Factor Adjusted OR* (95% CI)

Intercept NA

Injury from high-energy (v. low-energy) trauma 2.25 (1.10–4.60)

Injury Severity Score ≥ 25 (v. < 25) 1.28 (0.61–2.72)

AIS grade A or B (v. grade C or D) 4.60 (2.07–10.23)

Neurologic level

High cervical (C1–C4) 0.86 (0.33–2.23)

Low cervical (C5–T1) 1.24 (0.46–3.38)

Thoracic (T2–T10) 0.59 (0.18–1.91)

Thoracolumbar (T11–L2) 1.00 (ref)

Age at injury ≥ 70 yr (v. < 70) 0.48 (0.22–1.07)

Charlson Comorbidity Index 1.07 (0.72–1.59)

Note: AIS grade = American Spinal Injury Association Impairment Scale grade, CI = confidence 
interval, NA = not applicable, OR = odds ratio, ref = reference category. 
*Adjusted for neurologic severity and level. Hosmer–Lemeshow goodness-of-fit test, p = 0.7; 
area under the receiver operating characteristic curve = 0.77.

Table 3: Sensitivity analysis of the effect of different age thresholds on the 
likelihood of acute surgical treatment for traumatic spinal cord injury

Age 
threshold, yr

No. of 
patients

Adjusted OR* 
(95% CI)

Akaike 
information 

criterion
Area under 
ROC curve

60 379 0.54 (0.27–1.08) 320.4 0.77

65 263 0.39 (0.19–0.80) 317.1 0.77

70 167 0.48 (0.22–1.07) 320.3 0.77

75 86 0.78 (0.28–2.12) 323.1 0.76

Note: CI = confidence interval, OR = odds ratio, ROC = receiver operating characteristic. 
*Adjusted for neurologic severity and level.
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based therapeutic guidelines exist regarding 
time to treatment,20–23 further research is needed 
to strengthen the link between treatment delays 
and outcomes among older patients with spinal 
cord injuries.

Reducing surgical delays for traumatic spinal 
cord injury, regardless of age, may help maxi-
mize neurologic improvement and avoid pro-
longed preoperative cervical spine precautions, 
which often result in adverse events such as 
pneumonia. A policy with a mandated time 
frame, similar to that for the management of hip 
fractures, may help optimize appropriate imag-
ing, medical clearance and urgent booking of 
patients with spinal cord injuries. Such an 
approach would circumvent any potential for 
surgical delay, including potential surgeon bias. 
An agreed upon evidence-based policy would 
encourage the prioritization and triage of these 
patients for surgical treatment when they arrive 
in the emergency department.

Strengths and limitations
The Rick Hansen Spinal Cord Injury Registry 
represents one of the largest cohorts of patients 
with traumatic spinal cord injury in North 
America, recruited from multiple acute care and 
rehabilitation centres across Canada. This is a 
major strength of our study. The size of the 
cohort provides sufficient power for multivariate 
regression analysis. Furthermore, the registry 
captures patients managed surgically and those 
nonsurgically, with a diverse spectrum of injury 
severity and preoperative comorbid conditions, 
creating a rich database for analysis that can be 
applied with external validity to patients in real 
clinical settings.

Our study has limitations. Registries contain a 
limited dataset. Supplemental information on 
reasons for surgical delay were not collected, but 
they should be evaluated in future studies. Con-
sent from participants is required for enrolment 
in the registry to collect a comprehensive set of 

Table 4: Characteristics of 1250 patients who received acute surgical treatment, by age group

Characteristic

Age group, yr; no. (%) of patients*

p value†
< 70 

n = 1116
≥ 70 

n = 134

Age, yr < 0.001

Mean (range) 40.8 (12–69) 76.0 (70–92)

Median (IQR) 41 (26–54) 75 (72–80)

Sex, male 872 (78.1) 103 (76.9) 0.7

Injury from a fall n = 1108 n = 133 < 0.001
406 (36.6) 107 (80.5)

Injury from high-energy trauma n = 1075 n = 129 < 0.001
609 (56.7) 29 (22.5)

Injury Severity Score < 25 at admission n = 610 n = 60 0.03
219 (35.9) 30 (50.0)

Charlson Comorbidity Index, median (IQR) 0 (0–0) 0 (0–1) < 0.001

AIS grade n = 983 n = 114 < 0.001

A or B 562 (57.2) 36 (31.6)

C or D 421 (42.8) 78 (68.4)

Neurologic level of injury n = 933 n = 111 0.004

High cervical (C1–C4) 254 (27.2) 38 (34.2)

Low cervical (C5–T1) 300 (32.2) 47 (42.3)

Thoracic (T2–T10) 192 (20.6) 16 (14.4)

Thoracolumbar (T11–L2) 187 (20.0) 10 (9.0)

Time from injury to RHSCIR acute care site, h, 
median (IQR)

8 (3–19) 15 (6–56) < 0.001

Time from admission to surgery, h, 
median (IQR)

19 (10–41) 37 (15.5–82) < 0.001

Note: AIS grade = American Spinal Injury Association Impairment Scale grade, IQR = interquartile range, RHSCIR = Rick Hansen 
Spinal Cord Injury Registry. 
*Unless stated otherwise. 
†Continuous variables compared using Wilcoxon rank-sum test; categorical variables compared using the χ2 test.
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injury-related and follow-up data useful for 
exploring the complex and heterogeneous nature 
of traumatic spinal cord injury. Standardization 
of the internationally recommended neurologic 
assessment and more widespread data collection 
in Canadian hospitals would greatly improve 
participant numbers, as would changing the reg-
istry to an opt-out model (whereby patients 
would be included in the registry automatically 
unless they refused to be registered).24

The rationale for surgical delay in older pa-
tients can only be inferred. Further work is needed 
to assess the extent to which immobilization and 
surgical delay might lead to increased rates of ad-
verse events such as pneumonia, blood clots, pul-
monary embolism and aspiration. The rate of ad-
verse events among the older patients in our study 
was higher than the rate among younger patients. 
This difference may be influenced by comorbid 
conditions and other variables.7

Conclusion
Patients with traumatic spinal cord injury who 
were aged 70 years or older had less severe 
incomplete neurologic injuries, most often at the 
cervical level and resulting from low-energy 
falls, than younger patients. Older patients also 
experienced delays in transfer to a specialized 
treatment centre and further delays from admis-
sion to surgery. They incurred significantly 
higher rates of adverse events and had higher 
mortality. The causal link between treatment 
delays and outcomes requires further investiga-
tion before we can recommend adoption of sys-
tem-wide policies similar to those adopted for 
fragility fractures of the hip.
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