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a b s t r a c t

Objective: To evaluate the association between dementia and postoperative outcomes of older adults
with hip fractures.
Design: Population-based, retrospective cohort study.
Setting: Province of Ontario, Canada.
Participants: All individuals with hip fractures who underwent hip fracture surgery in Ontario, Canada
between April 1, 2003 and March 31, 2010 were identified. Physician-diagnosed dementia, prior to hip
fracture, was identified using a diagnostic algorithm in the administrative databases.
Measurements: The preoperative characteristics of older adults with and without dementia were
compared separately for individuals admitted to hospital from community or long-term care (LTC).
Multivariable regression was used to compare postoperative health service utilization, time with LTC
admission, and mortality for individuals with and without dementia.
Results: A total of 45,602 older adults had hip fractures and individuals with dementia accounted for
23.9% and 83.5% of all hip fractures from the community and LTC settings, respectively. Compared with
those without dementia, individuals with dementia were less likely to be admitted to rehabilitation
facilities. Among community-dwelling older adults, dementia was associated with an increased risk of
LTC admission [hazard ratio (HR) ¼ 2.49, 95% confidence interval (CI): 2.38e2.61, P < .0001]. Dementia
was also associated with a higher mortality for older adults from community (HR ¼ 1.47, 95% CI: 1.41
e1.52, P < .0001) and LTC (HR ¼ 1.10; 95% CI: 1.02e1.18, P ¼ .005) settings.
Conclusions: Dementia is common among older adults with hip fractures and associated with poor
prognosis following hip fracture surgery. Specialized services targeting the growing number of older
adults with dementia may help to prevent hip fractures and optimize postoperative care for this
vulnerable population.

� 2014 - American Medical Directors Association, Inc. All rights reserved.

This work was supported by Team Grant OTG-88591 from the Canadian In-
stitutes of Health Research (CIHR) Institute of Nutrition, Metabolism, and Diabetes
and by Interdisciplinary Capacity Enhancement Grant (HOA-80075) from the CIHR
Institute of Gender and Health and the CIHR Institute of Aging. Dr. Seitz is sup-
ported by a Clinician Scientist Development Award at Queen’s University. Dr. Gill is
supported by a CIHR New Investigator Award. Dr. Austin is supported by a Career
Investigator Award from the Heart and Stroke Foundation of Ontario. Dr. Gruneir is
partially supported by the CIHR Team Grant OTG-88591. Dr. Bell is supported by a
Canadian Patient Safety Institute/CIHR chair in Patient Safety and Continuity of
Care.

This study was conducted at the Institute for Clinical Evaluative Sciences (ICES),
which is funded by an annual grant from the Ontario Ministry of Health and Long-

Term Care (MOHLTC). No endorsement by ICES or the Ontario MOHLTC is intended
or should be inferred. These data sets were held securely in a linked, de-identified
form and analysed at the Institute for Clinical Evaluative Sciences.

All authors have contributed to the conception and design of the study, pro-
vided revisions to the manuscript and all authors approve of the final submitted
manuscript. The authors of the manuscript have no financial conflicts of interest to
disclose. DPS had full access to all of the data in the study and takes responsibility
for the integrity of the data and the accuracy of the data analysis.
* Address correspondence to Dallas P. Seitz, MD, Providence Care Mental Health

Services, 752 King Street West, Kingston, Ontario, Canada K7L 4X3.
E-mail address: seitzd@providencecare.ca (D.P. Seitz).

JAMDA

journal homepage: www.jamda.com

1525-8610/$ - see front matter � 2014 - American Medical Directors Association, Inc. All rights reserved.
http://dx.doi.org/10.1016/j.jamda.2013.12.011

JAMDA 15 (2014) 334e341

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
mailto:seitzd@providencecare.ca
http://www.jamda.com
http://dx.doi.org/10.1016/j.jamda.2013.12.011
http://dx.doi.org/10.1016/j.jamda.2013.12.011
http://dx.doi.org/10.1016/j.jamda.2013.12.011


The prevalence of dementia is increasing in most developed
countries,1,2 and there is a growing need for services to support this
population. Given the advanced age at which most individuals
develop dementia,3 older adults with dementia have 4 chronic
medical conditions4 and are prescribed between 5 and 12 medica-
tions5,6 highlighting their medical complexity. When compared with
other populations of older adults, those with dementia have higher
rates of outpatient visits to family physicians,4,7 greater number of
emergency room (ER) visits,4,8 higher rates of hospitalization,4,7,8

and more prolonged hospital stays.8,9 Following hospitalization,
older adults with dementia are also at risk for poor outcomes
including increased rates of functional decline,10 higher rates of
admission to long-term care (LTC) facilities11 and increased
mortality.12

Hip fractures are a common acute health condition among older
adults and may be particularly challenging to manage among in-
dividuals with dementia. Approximately 19% of all older adults with
hip fractures have dementia, and up to 40% of individuals with hip
fractures having some degree of cognitive impairment that may not
meet criteria for dementia.13 Individuals with dementia are at
increased risk for hip fractures14 due to their high risk of falls,15,16

high prevalence of osteoporosis,17 and poor preventative care18

compared with older adults without dementia. They are suscepti-
ble to postoperative complications such as delirium19 and may have
reduced access to postoperative rehabilitation20 following hip frac-
ture compared with individuals without dementia.

However, there have been few large-scale population-based
studies of dementia in hip fracture populations, and little is known of
the perioperative health service utilization, time to LTC admission,
and mortality for individuals with dementia. A better understanding
of the impact of dementia on outcomes for older adults with hip
fractures will help inform strategies to optimize care for this popu-
lation and provide important prognostic information for clinicians,
patients, and their caregivers. In the current study, we evaluated the
postoperative clinical course of older adults with dementia who
underwent hip fracture surgery and compared this with older adults
with hip fractures who did not have dementia.

Methods

Data Sources

We used several linked population-based administrative health-
care databases available at the Institute for Clinical Evaluative Sci-
ences in Toronto, Ontario, Canada. Each resident in Ontario has a
unique identifier based on their health insurance number that is
recorded in each of the databases used in this study. This unique
identifier can then be used to link an individual’s patterns of care
across multiple datasets at Institute for Clinical Evaluative Sciences.
The Registered Persons Database contains information on age, sex,
and date of death for all Ontario residents. The Canadian Institutes of
Health InformationeDischarge Abstract Database contains informa-
tion on all hospital admissions and inpatient hospital-based pro-
cedures. The Canadian Institutes of Health Information National
Ambulatory Care Reporting System contains information on ER
visits. All medically necessary inpatient and outpatient physician
visits are insured in Ontario and captured in the Ontario Health In-
surance Program claims database. Outpatient prescription medica-
tions dispensed to individuals 65 years and older are covered by the
Ontario Drug Benefits database. Admissions to inpatient rehabilita-
tion hospitals are captured in the National Rehabilitation System
database and admissions to complex continuing care (CCC) are re-
corded in the CCC Reporting System database. Information on home
care services in Ontario are recorded in the Ontario Homecare

Assessment System and Homecare Databases. The accuracy of these
databases has been previously described,21,22 and our group has used
these databases in previous studies of outcomes associated with hip
fracture surgery.23,24

Study Population

We included all individuals, aged 66 years or older, who experi-
enced a hip fracture (International Classification of Diseases 10: S72.0,
S72.1, S72.2) and who underwent hip fracture surgery in Ontario
between April 1, 2003 and March 31, 2010. Each individual included
in the cohort had a minimum of 1 year of follow-up data available
from the date of the index hospitalization in which to capture post-
operative outcomes and individuals were censored after 1080 days
follow-up. As the Ontario Drug Benefits database only provides uni-
versal drug coverage for adults aged 65 and older, we selected 66
years as the lowest eligible age to allow us to describe prescription
patterns in the year prior to hip fracture. We excluded individuals
who had pathologic hip fractures, hip fractures associated with major
trauma, and hip fractures that occurred while in hospital. For in-
dividuals with more than 1 hip fracture during the study period, only
the first hip fracture was included in the current analyses.

Definition of Dementia

Individuals in the cohort were categorized as having dementia if
they had physician-diagnosed dementia in the 5 years preceding the
date of the hip fracture. Physician-diagnosed dementia was defined as
any outpatient physician visits or hospital admissions in which
dementia were recorded as a diagnosis (Supplementary Data 1). This
definition of dementia has been utilized in previous population-based
studies using administrative databases.25,26

Postoperative Outcomes

In Ontario, postoperative care following hip fractures can occur in
several settings. Inpatient rehabilitation settings are typically
reserved for individuals receiving active rehabilitation programs.
CCC often serves as a setting for convalescent care or low-intensity
rehabilitation similar to care provided in skilled nursing facilities in
the United States. Individuals who are not admitted to CCC or inpa-
tient rehabilitation may receive in-home rehabilitation services
through home care. Admission to LTC following hip fracture
commonly indicates a permanent transition from the community. In
the United States, most individuals with hip fractures are admitted to
either skilled nursing facilities or inpatient rehabilitation centers
following hip fracture.20 In contrast, there are fewer inpatient
rehabilitation and CCC beds than are required to provide post-
operative rehabilitation for all individuals that experience hip frac-
tures in Ontario. Community-dwelling individuals that are not
admitted to either inpatient rehabilitation or CCC following hip
fracture, but who are unable to return home because of a functional
decline following hip fracture, often remain hospitalized within
acute care hospitals while awaiting permanent placement in LTC. In
Ontario, most individuals who reside in LTC prior to their hip fracture
are not considered candidates for either inpatient rehabilitation or
CCC as their decreased baseline level of functioning is thought to
limit their potential postoperative functional gains and some limited
rehabilitation services are available to all LTC residents. As a result,
LTC residents are frequently transferred back to the LTC facility they
were residing in prior to hip fracture within a relatively short period
of time following surgery.

We recorded the total length of stay (LOS) for the index hospi-
talization. We determined the proportion of individuals with and
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