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A bout 30 000  Canadians and 200 000  Americans 
experience hip fracture annually.1,2 One-year mortal-
ity rates for older adults with hip fracture are 20%–

25%,3–5 and about 25% of survivors are unable to live inde-
pendently 1 year after their fracture.6

International population-based comparative studies are 
important for benchmarking purposes,7 but international 
comparisons of hip fracture are limited.8–10 A 1990 study by 
Roos and colleagues9 showed higher short-term mortality in 
Manitoba than in New England for patients who underwent 
hip fracture repair. A series of follow-up studies in which 
data from the 1980s and 1990s were used confirmed higher 
mortality rates in Manitoba than in several US jurisdictions 
and showed that delays in time to surgery were not the 
major driver of these differences.8,11 As a consequence of 

these quality concerns, hip fracture care in Manitoba has 
undergone substantial transformation over the past 
2 decades. Key aspects of this transformation have included 
regionalization of hip fracture care to a small number of 
high-volume centres12 and streamlining patient triage and 
transfer to minimize surgical delays.13 This work required 
extensive cooperation among government, hospitals and 
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Background: Nearly 30 years ago, a series of studies showed increased hip fracture mortality in Manitoba compared to the United 
States, but these data have not been updated. Our objective was to compare the organization of hip fracture care and short-term 
outcomes in Manitoba and New York State using contemporary data.

Methods: This was a retrospective cohort study of administrative data for all adults aged 50 years or more admitted to hospital with 
hip fracture between Jan. 1, 2011, and Oct. 31, 2013 in Manitoba and New York State. We compared the 2  jurisdictions with 
respect to: 1) the proportion of hospitals treating hip fracture and annual hip fracture volume, 2) hospital length of stay, 3) death and 
4) hospital readmission. We used descriptive statistics, univariate methods and regression models to compare differences in care 
between jurisdictions.

Results: We identified 2845 patients (mean age 82.2 yr, 2061 women [72.4%]) with hip fracture in Manitoba and 31 524 patients 
(mean age 81.9 yr, 22 973 women [72.9%]) with hip fracture in New York. A smaller proportion of hospitals in Manitoba than in New 
York treated hip fracture (7/30 [23%] v. 180/239 [75.3%]) (p < 0.001); the mean annual hospital hip fracture volume was higher in 
Manitoba (140.0) than in New York (68.9), but the difference did not reach statistical significance (p = 0.2). For patients with femoral 
neck fractures, the median hospital length of stay was longer in Manitoba than in New York (13 d v. 7 d). The rate of death within 
7 days of admission was similar in Manitoba and New York (1.3% v. 2.0%, p = 0.07), although the rate of in-hospital death was 
higher in Manitoba (5.7% v. 3.5%, p < 0.001). Readmission within 30 days of discharge was less frequent in Manitoba than in New 
York (9.8% v. 12.0%, p = 0.02). Results were similar for patients with intertrochanteric fractures.

Interpretation: Poor short-term outcomes for patients with hip fracture in Manitoba that were documented in the 1980s seem to 
have been eliminated. Our results should provide optimism that reengineering of clinical care can produce substantive improve-
ments in quality.
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physicians. Data from the Canadian Institute for Health 
Information over the past decade have documented success 
in achieving expedited surgery, with about 90% of patients 
in Manitoba now receiving surgery within 48 hours.14 How-
ever, it is unclear whether these efforts have reduced the pre-
viously described gap.

Manitoba and New York State provide an interesting con-
trast. Residents of Manitoba are virtually all (99%) insured 
through the provincial health insurance program; hip fracture 
surgery is concentrated in a small number of hospitals 
through governmental regulation.15 In contrast, New York 
residents are insured by a patchwork of public (Medicare, 
Medicaid) and private insurance plans, with 7% of residents 
lacking health insurance altogether; surgical repair of hip frac-
ture is loosely regulated.16,17 The current work was motivated 
by our interest in assessing whether the clinical transforma-
tion of Manitoba hip fracture care has reduced or eliminated 
the gap in outcomes that had been observed nearly 30 years 
ago.9,11,18 We used administrative data from Manitoba and 
New York State to compare differences in 1) operative man-
agement of hip fracture, 2) in-hospital mortality and 3) mea-
sures of efficiency including hospital length of stay and 30-day 
readmission rates.

Methods

For both Manitoba (geographic area 650 000 km2, population 
1.2 million19) and New York (geographic area 141 000 km2, 
population 20.0  million20), we used administrative data to 
identify all adults aged 50 years or more admitted to hospital 
with hip fracture between Jan. 1, 2011, and Oct. 31, 2013.

Manitoba data
We accessed Manitoba provincial insurance data through 
the Manitoba Centre for Health Policy at the University of 
Manitoba. Manitoba data have been extensively audited, 
validated and used for prior health services research stud-
ies.21 The Population Research Data Repository contains 
multiple Manitoba Centre for Health Policy administrative 
health databases, which include information about virtually 
all hospital admissions, physician visits and postacute care 
paid for by the provincial health insurance plan. Additional 
files include the population registry, which captures infor-
mation on dates of health insurance coverage (including 
cessation of coverage owing to death and out-of-province 
migration), demographic characteristics and geographic 
information. Facility information includes teaching status 
and bed counts for all acute care facilities. For each hospi-
tal admission, available data include demographic charac-
teristics (age, sex), comorbid conditions captured with the 
use of enhanced Canadian version of the International Sta-
tistical Classification of Diseases and Related Health Problems, 
10th revision (ICD-10-CA) codes, procedures captured with 
Canadian Classification of Health Intervention codes, 
admission source (emergency department, transfer from 
another acute care hospital, other), admission and dis-
charge dates, and discharge disposition (e.g.,  died, long-

term care). A unique patient identifier allows for creation 
of longitudinal linkages for tracking patient readmissions. 
We used Quan and colleagues’22 adaptation of the Elixhauser 
comorbidity coding system for capturing comorbidity pres-
ent in the index hospital admission records.

New York data
We obtained New York data from the New York State Inpa-
tient Database (SID), provided by the Agency for Healthcare 
Research and Quality.23,24 Briefly, the New York SID contains 
administrative data for all patients admitted to acute care hos-
pitals, excluding small numbers of psychiatric and Veterans 
hospitals. The SID data undergo numerous quality checks and 
extensive processing by the Agency for Healthcare Research 
and Quality before release23 and have been used extensively in 
prior research.25,26 Additional details are available on the agen-
cy’s SID website (www.hcup-us.ahrq.gov/sidoverview.jsp). 
Key elements in the SID relevant to our study included 
patient demographic characteristics, primary and secondary 
diagnosis and procedures (coded with the clinical modification 
of the International Classification of Diseases, 9th revision [ICD-
9-CM] codes), admission source (emergency department, 
transfer from another acute care hospital, other), admission 
and discharge dates, and discharge disposition (e.g.,  died in 
hospital, home, postacute care). We evaluated most comorbid 
conditions using algorithms developed by Elixhauser and col-
leagues27 and identified dementia by means of the Deyo-
Charlson methodology.22 A unique patient identifier within 
the New York SID allows for following patients after dis-
charge for purposes of tracking hospital readmissions and 
interhospital transfers, but data on out-of-hospital death are 
not available.

Cohort generation
We identified all patients admitted to hospital with a primary 
diagnosis of femoral neck fracture or intertrochanteric frac-
ture using ICD-10-CA codes S72.0, S72.1 in Manitoba and 
ICD-9-CM codes 820.0X and 820.21 in New York by means 
of established methods.15,28 For patients with multiple admis-
sions for hip fracture, we selected the first admission within 
our proscribed time window.

We excluded patients with a hip fracture admission dur-
ing the 90-day period before the index admission because of 
concern that the index admission might represent a readmis-
sion (rather than a new fracture). We excluded patients 
admitted after Oct. 31, 2013 to allow for a full 60 days fol-
lowing the admission to follow up on study outcomes. We 
excluded patients with multiple fractures or evidence of 
trauma, applying previously used coding schemes,15 because 
of our interest in identifying a cohort of patients with iso-
lated hip fractures (codes available by request). We used 
available patient identifiers to track patients transferred 
between hospitals to create a single longitudinal record for 
the entire episode of care. We also excluded patients with a 
length of stay for the entire episode of care of 1 day or less, 
as such a short stay would not be clinically consistent with 
hip fracture.
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Outcomes of interest
Outcomes included mean annual volume of hip fracture repair 
by hospital, proportion of Manitoba and New York hospitals 
performing hip fracture surgery, hospital length of stay, death 
within 7 days of hip fracture admission as well as the overall 
in-hospital mortality rate, readmission within 30 days of dis-
charge and discharge disposition (categorized as rehabilita-
tion/long-term care v. home) among patients who survived 
the hospital stay.

Statistical analysis
We compared demographic characteristics and presence of 
key comorbid conditions among patients admitted to hospital 
with isolated hip fracture in Manitoba and New York using 
univariate tests (e.g.,  independent sample t  tests, χ2 tests of 
independence). We used univariate tests to compare admis-
sion source, whether the patient was transferred between hos-
pitals before undergoing surgery and hip fracture type (classi-
fied as femoral neck or intertrochanteric). We calculated 
age- and sex-standardized hip fracture rates (hip fractures per 
10 000  adults aged ≥  50  yr) using a direct standardization 
approach.29 The numerator was the number of fractures in the 
jurisdiction during the study period, and the denominator was 
the number of adults aged 50 years or more in the jurisdiction 
in 2013, derived from census data.

We also used univariate tests to compare Manitoba and 
New York hospitals with respect to proportion of all acute 
care hospitals performing surgical hip fracture repair, mean 
hip fracture volume, mean number of hospital beds and, 
among those performing surgical repair, the number that 
were major teaching hospitals.

To compare outcomes between Manitoba and New York, 
we stratified by hip fracture subtype (femoral neck or inter-
trochanteric fracture) since treatment typically differs 
depending on fracture subtype. Within the 2  fracture sub-
types, we compared 1)  the proportion of patients who 
received each type of treatment (total hip arthroplasty, hemi-
arthroplasty, internal fixation and nonoperative management), 
2) the median hospital length of stay and interquartile range 
(IQR), and proportion of patients with a longer stay (defined 
as ≥ 30 d), 3) death within 7 days of admission and overall in-
hospital mortality, 4) hospital readmission within 30 days of 
discharge among patients discharged alive and 5)  discharge 
disposition (categorized as rehabilitation/long-term care v. 
home) for patients discharged alive. We also examined out-
comes in 2 distinct patient subgroups. Subgroup 1 consisted 
of a homogeneous group of patients who met the following 
criteria: hospital admission from the emergency department, 
not transferred from another acute care hospital and length of 
stay for the hip fracture episode of care 90 days or less. Sub-
group 2 consisted of patients who did not meet these criteria 
and thus typically underwent interhospital transfer and/or had 
a longer hospital stay.

We used logistic regression models for the analysis of 
binary outcomes (e.g.,  in-hospital death) and generalized 
linear models for the analysis of continuous outcomes 
(e.g., hospital length of stay). These models were fit separately 

to the data from Manitoba and New York. For each outcome 
specified above, we ran both unadjusted and adjusted models 
separately for the femoral neck and intertrochanteric fracture 
groups. Our adjusted models included the predictors of 
patient demographic characteristics, comorbid conditions, 
hospital hip fracture volume and hospital length of stay 
(length of stay was excluded from the models in which length 
of stay was the outcome). We centred continuous predictors 
(i.e.,  hospital hip fracture volume and age) at the mean for 
easier interpretation of model intercepts. We calculated 
adjusted (i.e.,  conditional) predictions of each outcome for 
female patients at mean age, mean hospital hip fractures vol-
ume and without any comorbid conditions listed in the 
model. Finally, we compared unadjusted and adjusted predic-
tions between Manitoba and New York using a z score (calcu-
lated as z = d/SE[d]), where d is the difference of 2 estimates 
(Manitoba and New York) and has standard error SE(d), 
which is calculated as the square root of the sum of the 
squares of the separate SEs. We compared the value of z to 
the appropriate percentile from the standard normal distribu-
tion to test the null hypothesis that the difference, d, was 0.

All analyses were performed with SAS version 9.4 (SAS 
Institute) or R version 3.4 (R Foundation for Statistical Com-
puting) software.

Ethics approval
This work was approved by the research ethics boards at the 
University of Manitoba and University Health Network. Data 
access was granted by the Health Information Privacy 
Committee in Manitoba.

Results

Our study cohort consisted of 2845 patients in Manitoba and 
31 524 patients in New York who experienced hip fracture 
between Jan. 1, 2011, and Oct. 31, 2013. Patient demographic 
characteristics (age, sex) were similar across jurisdictions 
(Table 1). The prevalence of most comorbid conditions was 
significantly lower among patients in Manitoba than among 
those in New York (Table 1). Patients in Manitoba were sig-
nificantly less likely to be admitted from the emergency 
department than patients in New York (2309 [81.2%] v. 
28 055 [89.0%], p  < 0.001), whereas patients in Manitoba 
were more likely to be admitted after transfer from another 
hospital (336 [11.8%] v. 1410 [4.5%], p  < 0.001) (Table 1). 
The annual hip fracture rate was significantly higher in Mani-
toba than in New York (22.7 v. 16.7 per 10 000 population, 
p < 0.001) (Supplementary Table S1, Appendix 1, available at 
www.cmajopen.ca/content/7/1/E55/suppl/DC1). Compared 
to hip fractures in New York, hip fractures in Manitoba were 
more likely to be coded as femoral neck fractures and less 
likely to be coded as intertrochanteric (p  < 0.001). A signifi-
cantly lower proportion of hospitals in Manitoba than in New 
York performed hip fracture repair (7/30 [23%] v. 180/239 
[75.3%], p  < 0.001) (Table 2). Annual hospital hip fracture 
volumes were higher in Manitoba than in New York (mean 
140.0 v. 68.9), but not significantly so (p = 0.2).
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In analyses focusing on patients with femoral neck frac-
tures, those in Manitoba were significantly less likely to 
receive nonoperative management than those in New York 
(66 [4.4%] v. 939 [8.3%], p  < 0.001) (Table 3). The use of 
hemiarthroplasty was significantly higher in Manitoba (895 
[59.7%] v. 6154 [54.6%], p  < 0.001). Differences in surgical 
management for patients with intertrochanteric fractures were 
minimal (Table 3).

Outcomes
Among patients with femoral neck fractures, in unadjusted 
analyses, the median hospital length of stay in Manitoba was 
significantly greater than that in New York (13  d v. 7  d) 
(Table 3). The unadjusted rate of death within 7  days of 
admission was 1.3% in Manitoba, compared to 2.0% in New 
York (p  = 0.07), but in-hospital mortality was significantly 
higher in Manitoba than in New York (85 [5.7%] v. 392 
[3.5%], p < 0.001), consistent with the longer length of stay in 
the former (Table 3). The rate of hospital readmission within 
30 days of discharge was significantly lower in Manitoba than 
in New York (139/1415 [9.8%] v. 1307 [12.0%], p  = 0.02), 
and a significantly lower proportion of patients in Manitoba 
than in New York were discharged to rehabilitation or long-
term care (755 [53.4%] v. 8648 [79.5%], p  < 0.001). Results 
for patients with intertrochanteric fractures were generally 
similar (Table 3).

Many of the Manitoba–New York differences were 
reduced in subgroup 1 (patients who were admitted from the 
emergency department and did not undergo interhospital 
transfer) and increased in subgroup 2 (Appendix 1). For exam-
ple, among patients with femoral neck fractures, in sub-
group 1, the median hospital length of stay was 5 days longer 
in Manitoba than in New York (12  d v. 7  d), and in sub-
group  2, the median length of stay was 10  days longer in 
Manitoba than in New York (17 d v. 7 d). In adjusted analy-
ses, patients in Manitoba had longer hospital length of stay 
than those in New York but similar rates of in-hospital death 
and 30-day readmission (Table 4).

Interpretation

In this analysis of contemporary data for patients admitted to 
hospital with hip fracture, we found that outcomes in Mani-
toba were similar to those in New York State. In the context 
of older studies showing inferior hip fracture outcomes in 
Manitoba relative to the US,8,9 our results suggest that Mani-
toba’s well-documented transformation of hip fracture care 
has had tangible impact.12,13 Several of our findings warrant 
elaboration. First, we should note that the age and sex of 
patients with hip fracture were similar in Manitoba and New 
York, whereas the incidence of most comorbid conditions was 
significantly lower in Manitoba. The finding of similar age 
and sex between the jurisdictions has face validity. However, 
our findings of 85% higher prevalence of congestive heart 
failure in New York but more than 600% higher prevalence 
of dementia in Manitoba seem biologically implausible. A 
likely explanation is that age and sex are relatively simple to 

Table 1: Characteristics of patients admitted to hospital with 
hip fracture in Manitoba and New York State, 2011–2013

Characteristic

No. (%) of patients*

p value
Manitoba
n = 2845

New York
n = 31 524

Demographic

    Age, yr, mean ± SD 82.2 ± 10.0 81.9 ± 10.3 0.1

    Female sex 2061 (72.4) 22 973 (72.9) 0.6

Prevalence of selected comorbid conditions

Congestive heart 
failure

280 (9.8) 5696 (18.1) < 0.001

    Depression 81 (2.8) 4564 (14.5) < 0.001

Uncomplicated 
hypertension

1564 (55.0) 17 725 (56.2) 0.2

Diabetes with 
complications

287 (10.1) 858 (2.7) < 0.001

Chronic obstructive 
pulmonary disease

303 (10.6) 7251 (23.0) < 0.001

    Renal failure 102 (3.6) 4858 (15.4) < 0.001

    Dementia 717 (25.2) 1103 (3.5) < 0.001

Admission source

Emergency 
department

2309 (81.2) 28 055 (89.0) < 0.001

    Other† 536 (18.8) 3469 (11.0) < 0.001

Transfer from another 
acute care hospital 
before surgery

336 (11.8)  1410 (4.5) < 0.001

Fracture type

    Femoral neck 1500 (52.7) 11 264 (35.7) < 0.001

    Intertrochanteric 1345 (47.3) 20 260 (64.3) < 0.001

Note: SD = standard deviation.
*Except where noted otherwise.
†Admission from outpatient clinics, ambulatory surgery centres or unknown 
sources.

Table 2: Characteristics of hospitals in the 2 jurisdictions

Characteristic
Manitoba
n = 30

New York
n = 239 p value

No. (%) performing hip 
fracture surgery

7 (23) 180 (75.3) < 0.001

Annual hip fracture 
volume, mean ± SD

140.0 ± 127 68.9 ± 61.9 0.2

Annual hip fracture 
volume, median (IQR)

107 (68–233) 52 (26–96) NA

No. of beds, mean 
± SD

271 ± 230* 347.0 ± 297.4† 0.4

No. (%) major teaching 2 (29)* 27 (15.9)† 0.6

Note: IQR = interquartile range, NA = not applicable, SD = standard deviation.
*Pertains to the 7 Manitoba hospitals performing hip fracture surgery.
†Pertains to the 170 New York hospitals performing hip fracture surgery that could 
be linked to the American Hospital Association database.
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measure and are probably accurate in both jurisdictions. 
Alternatively, coding of comorbidities is complex and likely 
depends on factors such as electronic health record adoption, 
training of coders and billers, and financial incentives by pay-
ers to doctors and hospitals to code comorbid conditions,30–32 
which likely drove the differences we observed. We view the 
similar age and sex distribution in Manitoba and New York as 
evidence that we are comparing “apples to apples,” even if 
comorbidities differ widely.

Our finding that only 23% of Manitoba hospitals perform 
hip fracture surgery, compared to 75% in New York, reflects 

consolidation of hip fracture care in Manitoba, whereas New 
York (like most of the US) takes a laissez faire approach, 
allowing most hospitals to perform surgical repair without 
undue oversight.33,34 The high degree of regionalization of hip 
fracture care in Manitoba has both advantages and draw-
backs.12 The primary advantage is substantially higher hospital 
volumes. Importantly, although some studies suggest that 
higher hospital (and surgeon) volumes are associated with 
improved outcomes (so-called “practice makes perfect),35,36 
other studies support a selective referral process whereby 
higher-quality hospitals “obtain” higher volumes over 

Table 3: Surgical treatment and unadjusted outcomes by fracture type

Treatment/outcome

Femoral neck; no. (%) of patients*

p value

Intertrochanteric; no. (%) 
of patients*

p value
Manitoba
n = 1500

New York
n = 11 264

Manitoba
n = 1345

New York
n = 20 260

Procedure

    Total hip arthroplasty 122 (8.1) 928 (8.2) 0.9 9 (0.7) 141 (0.7) 1.00

    Hemiarthroplasty 895 (59.7) 6154 (54.6) < 0.001 12 (0.9) 379 (1.9) 0.01

    Internal fixation 417 (27.8) 3243 (28.8) 0.4 1239 (92.1) 18 605 (91.8) 0.7

    Nonoperative 66 (4.4) 939 (8.3) < 0.001 85 (6.3) 1135 (5.6) 0.3

Hospital length of stay, median 
(IQR)

13 (8–24) 7 (5–12) NA 13 (8–27) 7 (5–12) NA

Hospital length of stay ≥ 30 d 296 (19.7) 360 (3.2) < 0.001 318 (23.6) 612 (3.0) < 0.001

Death within 7 d of admission 20 (1.3) 227 (2.0) 0.07 28 (2.1) 429 (2.1) 1.00

In-hospital death 85 (5.7) 392 (3.5) < 0.001 96 (7.1) 761 (3.8) < 0.001

Readmission within 30 d of 
discharge†‡

139 (9.8) 1307 (12.0) 0.02 117 (9.4) 2273 (11.2) 0.02

Discharge to rehabilitation or 
long-term care†‡

755 (53.4) 8648 (79.5) < 0.001 768 (61.5) 15 569 (79.8) < 0.001

Note: IQR = interquartile range.
*Except where noted otherwise.
†Denominator for femoral neck fractures in Manitoba consisted of all patients who survived to discharge: 1415 for all patients, 1051 for patients who did not undergo transfer 
and 364 for patients who underwent transfer.
‡Denominator for intertrochanteric fractures in Manitoba consisted of all patients who survived to discharge: 1249 for all patients, 988 for patients who did not undergo 
transfer and 261 for patients who underwent transfer.

Table 4: Risk-standardized outcomes* by fracture type

Outcome

Femoral neck; point estimate 
(95% CI), %

Intertrochanteric; point estimate 
(95% CI), %

Manitoba New York Manitoba New York

Hospital length of stay 32.7 (27.4–38.0) 9.4 (8.9–9.9) 39.3 (33.9–44.8) 9.5 (9.3–9.8)

Hospital length of stay 
> 30 d

28.2 (23.1–34.0) 2.2 (1.8–2.7) 32.7 (26.9–39.1) 2.3 (1.9–2.7)

In-hospital death 2.8 (1.3–5.8) 2.0 (1.7–2.4) 4.3 (2.2–8.2) 3.4 (3.0–3.9)

Readmission within 30 d 
of discharge

8.2 (4.9–13.2) 9.2 (8.3–10.3) 7.7 (4.5–13.0) 9.6 (8.90–10.4)

Note: CI = confidence interval.
*Adjusted for demographic characteristics, comorbidities (congestive heart failure, coronary artery disease, hypertension, diabetes, 
chronic obstructive pulmonary disease and renal failure), hospital hip fracture volume and hospital length of stay.
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time.37,38 Mean hospital hip fracture volume was substantially 
higher in Manitoba than in New York (140 v. 69 patients per 
year); although not statistically significant because of the small 
sample, these differences are clinically noteworthy. Draw-
backs may include an increased need to transfer patients to 
regional centres far from home.4,39,40

It is important to consider the prolonged hospital length of 
stay we observed in Manitoba. More specifically, median 
length of stay was 13 days in Manitoba versus 7 days in New 
York, and about 20% of Manitoba patients had a length of 
stay of 30  days or more, compared to 3% in New York. 
Although delays in surgery in Manitoba have now been thor-
oughly addressed, we know from other studies that patients in 
Manitoba and elsewhere in Canada often have discharge 
delayed by a chronic lack of rehabilitation or long-term care 
beds.41,42 Delays in discharge can be detrimental to patients 
who need physical therapy and rehabilitation and to over-
crowded hospitals in need of beds.43 These delays, however, 
may also explain lower rates of readmission and lower rates of 
discharge to rehabilitation or long-term care facilities because 
patients are given a much longer time to recover in hospital.

We found similar rates of in-hospital death within 7 days 
of admission in Manitoba and New York but higher in-
hospital mortality in Manitoba. Similar rates of death within 
7 days of admission should be reassuring; alternatively, higher 
in-hospital mortality likely reflects longer length of stay in 
Manitoba which provides greater opportunity to observe in-
hospital deaths.11 Our results suggest that the systematic rede-
sign of hip fracture care across Manitoba13 has resulted in sub-
stantial improvements and that deficits observed in prior 
studies have been eliminated.8,9,11

Second, it is important to mention the differences between 
Manitoba and New York and how the 2 jurisdictions may be 
representative of health care in their respective countries. The 
differences between the Canadian and US health care systems 
have been described extensively.44–46 Canada spends roughly 
11% of its gross domestic product on health care, whereas the 
US spends about 18%.47 Canadian health care has been 
praised for providing equal access to all legal residents without 
copayments or private sector competition, but criticized for 
problems with access and wait times.48,49 In contrast, the US 
has been praised for outstanding quality for those with an 
ability to pay, but widespread disparities exist in care available 
to rich and poor.50,51 The province of Manitoba is largely 
rural, and about 70% of the population is of European/white 
ethnicity, with the largest minority being the Indigenous pop-
ulation; the province could be considered representative of 
much of Canada’s rural centre.52,53 New York is smaller and 
more densely populated than Manitoba, and about 70% of the 
population is of European/white ethnicity, with the largest 
minority being the African-American/black population.20 The 
Manitoba Health Insurance Plan (www.gov.mb.ca/health/
mhsip/) provides insurance to all legal residents (about 99% of 
the population) and oversees delivery of health care services 
across the province. In contrast, as in the entire US, residents 
of New York obtain insurance from a mix of public (Medi-
care, Medicaid) and private insurers. Even with the passage of 

the Affordable Care Act, about 7% of New Yorkers lack 
health insurance, and copayments are often quite high.16 The 
differences in health care organization and oversight, insur-
ance coverage and population density are important to con-
sider in interpreting our findings.

Third, our work should be considered in the context of 
growing recognition of the importance of international com-
parative research.47 Hip fracture is an ideal condition for 
international comparative research because diagnosis is rela-
tively simple and admission to hospital is standard practice in 
the developed world.54 Thus, unlike with conditions such as 
pneumonia, joint arthroplasty or even myocardial infarction, 
for which patients may (or may not) seek medical care,26,55–57 
patients with hip fracture tend to be comparable across geo-
graphic regions, and selection effects are minimal.11,58 
Although geographic variations in care are well described 
within countries,59,60 cross-border research is much more lim-
ited.61,62 Challenges include data access, privacy regulations 
and differences in coding practices.7 However, international 
comparisons offer unprecedented opportunities to compare 
the impact of large-scale policy interventions (financing, 
incentives, organization) in ways that single-country studies 
simply cannot.63

Finally, a few more minor findings merit brief mention. It 
is important to note the lower hospital readmission rate we 
observed in Manitoba. The US health care system has long 
been characterized by high readmission rates.64,65 Our results 
suggest that hospital readmissions in the US could be 
reduced.66 Our finding of higher use of nonoperative man-
agement in New York was surprising. Our prior research 
using national US Medicare data from 1991–2008 showed 
that about 5% of all patients with hip fracture were treated 
without surgery;28 our finding that 8.3% of femoral neck 
fractures in New York were managed without surgery war-
rants confirmation.67 Our finding of a significantly higher hip 
fracture rate in Manitoba than in New York (22.7 v. 16.7 per 
10 000  adults per year) is also surprising. Although there 
have been studies of hip fracture rates within single coun-
tries,2,68 there have been few studies directly comparing hip 
fracture rates between countries with the use of population-
level data. The EuroHOPE (European Health Care Out-
comes, Performance and Efficiency) study group found that 
annual hip fracture rates among adults aged 50 or more var-
ied from 31 per 10 000 in Finland to 138 per 10 000 in Italy, 
with 5 additional European countries somewhere in between,10 
although methodological differences preclude direct compari-
son with our work. We suspect that the higher rate of hip 
fracture in Manitoba could be explained by factors including 
long winters (with risk for falls), limited sunlight with resul-
tant vitamin D deficiency and a population that is largely of 
European descent.69,70

Limitations
Our study has several limitations that warrant mention. First, 
it was limited to 1 Canadian province and 1 US state, and the 
findings must be generalized with care. Moreover, the rela-
tively small number of patients and hospitals in Manitoba  



OPEN

 CMAJ OPEN, 7(1) E61

Research

may have increased the risk of failing to detect a Manitoba–
New York difference when such a difference truly exists 
(i.e., type 2 error). Second, because of inherent limitations in 
the New York SID data, we were forced to limit our analysis 
to hospital data alone in both New York and Manitoba to 
ensure parity in data between jurisdictions. We also were 
unable to differentiate discharge to rehabilitation from dis-
charge to long-term care, and this is an important distinction. 
Third, we lacked access to detailed clinical variables such as 
frailty, laboratory values and postfracture functional status. 
Fourth, our study is based on data from 2011–2013 and may 
not entirely reflect practice today.

Conclusion
Poor short-term outcomes for patients with hip fracture in 
Manitoba that were documented in the 1980s seem to have 
improved. Patients in Manitoba who experience hip fracture 
now appear to fare as well as their New York counterparts 
with respect to short-term outcomes.
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