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M ore than 420 million hospital admissions occur every 
year around the world.1 Short-term prognosis is favour-
able; most people survive beyond admission. In North 

American adults, all-cause 1-year mortality after hospital admis-
sion ranges between 7% and 12%.2–5 Certain conditions have a 
less favourable long-term outcome. Notably, as many as three-
quarters of those admitted to hospital with heart failure do not 
live beyond 5 years.6,7 Only 5% of patients admitted to hospital 
with a new diagnosis of lung cancer are alive at 5 years.8 Several 
studies have measured mortality after a person’s first hospital 
admission for specific conditions including cancer, heart failure, 
chronic obstructive pulmonary disease (COPD), pneumonia, 
myocardial infarction and atrial fibrillation.6–17 However, the risk 
of death after first hospital admission for any cause, or how the 
relationship between first hospital admission and mortality 
might change across age, is not known. This study addresses 
existing knowledge gaps by estimating the risk of death after a 

first acute care encounter in a population of previously healthy 
older adults cared for in Ontario, Canada. Other work has gener-
ally focused on short-term outcomes. Thus, this study aims to 
extend previous work by estimating the long-term risk of death 
across all health conditions and diagnoses among patients with-
out previous hospital admission or emergency department visits 
at a population level. 

Estimation of risk is important for many reasons. Providing 
patients or their families with risk estimates may help inform 
their care decisions.18 Health care teams may be prompted by 
the identification of elevated risk to engage in advance care plan-
ning discussions with their patients in order to provide care con-
gruent with their expressed goals and wishes.19 Researchers use 
risk adjustment to account for differences between patients, 
which may influence health outcomes. Health care systems 
adjust for risk when evaluating facilities or clinicians, to account 
for potential differences in the patients they care for, which may 
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ABSTRACT
BACKGROUND: The risk of death in peo-
ple after their first admission to hospital 
or first presentation to the emergency 
department for any reason is not known. 
The objective of this study was to esti-
mate the risk of death among older 
adults who had had no admissions to 
hospital or emergency department visits 
in the preceding 5 years.

METHODS: We used administrative data 
from Ontario, Canada, from 2007 to 2017 
to measure the 5-year risk of death in 
community-dwelling adults aged 66 years 
and older after their first planned or 
unplanned hospital admission or emer-
gency department visit, and among those 

who were neither admitted to hospital nor 
presented to the emergency department. 
We describe how this risk varied by age.

RESULTS: Among 922 074 community-
dwelling older adults, 12.7% died 
(116 940  deaths) over a follow-up of 
3 112 528 person-years (standardized mor-
tality rate 53.8 per 1000 person-years). 
After the first unplanned hospital admis-
sion, 39.7% died (59 234 deaths, standard-
ized mortality rate 127.6 per 1000 person-
years). After the first planned hospital 
admission, 13.0% died (10 775  deaths, 
standardized mortality rate 44.6 per 1000 
person-years). After the first visit to the 
emergency department, 10.9% died 

(35 663 deaths, standardized mortality 
rate 36.2 per 1000 person-years). Among 
those with neither an emergency depart-
ment visit nor hospital admission during 
follow-up, 3.1% died (11 268 deaths, stan-
dardized mortality rate 29.6 per 
1000  person-years). Slightly more than 
half of all deaths were in those with first 
unplanned hospital admission (50.7%). 

INTERPRETATION: Death within 5 years 
of first unplanned hospital admission 
for older adults is frequent and com-
mon. Knowledge of this risk may influ-
ence counselling and patient prefer-
ences and may be useful in research and 
analyses for health system planning.
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also affect outcomes. Finally, health system planners may use 
analyses to track changes in risk over time to help organize 
health care delivery.

In light of these knowledge gaps and the importance of measur-
ing risk, the objective of this study was to estimate the risk of death 
among older adults without any hospital admission or emergency 
department visit in the preceding 5 years. We measured the 5-year 
risk of death after the first hospital admission or emergency depart-
ment visit and describe how this risk varied by age.

Methods

Study design, setting and data sources
We conducted a population-based cohort study in Ontario, Can-
ada, using linked clinical and health administrative databases 
between 2007 and 2017. Ontario is Canada’s most populous 
province, containing about 25% of its population, with more 
than 13 million residents and 3 million adults older than 65 years. 
The administrative data sets used in this study were linked using 
unique encoded identifiers at the patient level and analyzed at 
ICES (Appendix 1, available at www.cmaj.ca/lookup/suppl/
doi:10.1503/cmaj.190770/-/DC1).

Study cohort
Our study cohort included all community-dwelling adults in 
Ontario aged 66 years and older who were alive at the cohort entry 
date on Apr. 1, 2007. We excluded people who presented to any 
emergency department or hospital in the 5 years before entry into 
the cohort, who were 100 years of age and older at cohort incep-
tion, who were nonresidents of Ontario, or who resided in a nurs-
ing home. Because we intended to include people who could 
access the health care system, we excluded those who had not 
seen a physician or who were not continuously enrolled in the pro-
vincial health insurance plan in the 5 years preceding cohort entry.

All residents of Ontario have publicly administered insurance 
for hospital care and medically necessary physicians’ services, 
and those aged 65 years and older are provided publicly funded 
prescription drug insurance coverage for most drugs. We studied 
a cohort of older adults because the annual risk of death after any 
hospital admission substantially increases beyond the age of 
70 years.4 Furthermore, conventional comorbidity indices rely on 
hospital records. Because our study included people without pre-
vious hospital admission, we were unable to use these comorbid-
ity indices. By including those aged 66 years and older, we were 
able to use the total number of unique medications dispensed in 
the year before cohort entry as a measure of comorbidity.20,21

We determined the presence of diabetes and hypertension — 2 
of the most common chronic diseases in adults — using methods 
previously validated in the outpatient setting.22,23 We measured a 
person’s access to the health care system by using the total num-
ber of physician visits in the year before their first hospital admis-
sion or presentation to the emergency department, including the 
total number of visits to their primary care and specialist phys-
icians. People who were neither admitted to hospital nor presented 
to the emergency department were randomly assigned an index 
date for the purposes of determining their previous health care use.

Index study date
The index study date was a person’s first hospital admission, pre-
sentation to the emergency department, or a randomly assigned 
date.6–10,16,17 People who were neither admitted to hospital nor 
presented to the emergency department required an index date 
to anchor the period in which to measure the study outcomes. 
Random assignment of an index date was the least biased 
method. For the purposes of this study, we defined “first hospital 
admission or emergency department visit” to mean the first such 
event to occur in 5 years; i.e., these individuals had not visited an 
emergency department or been admitted to a hospital in the 
5-year period before the index date. Within the cohort, people 
were assigned to 1 of 4 mutually exclusive groups: those with 
first unplanned (urgent) hospital admission, those with planned 
(elective) hospital admission, those with first presentation to the 
emergency department that did not result in hospital admission, 
and those who were neither admitted to hospital nor presented 
to the emergency department. We considered only admissions to 
acute care and nonpsychiatric facilities (e.g., medical rehabilita-
tion) to define the index events.

Outcomes
The primary outcome was the risk of death from any cause over a 
5-year period. Reporting 5-year survival rates is useful in diseases 
that have shorter life expectancy after their diagnosis or a signifi-
cant change in the disease trajectory, such as after hospital 
admission. Examples of such common diseases include certain 
types of cancer, heart failure and dementia. In all groups, we also 
measured the risk of death stratified by 5-year age intervals.4 We 
reported a person’s cause of death and grouped it according to a 
modified form of Becker’s leading cause of death.24

Secondary outcomes, which were intended to generate new 
hypotheses, included risk of death at 5 years using case-mix 
grouping to categorize admission diagnoses into those managed 
as a medical or surgical condition; the total number of emer-
gency department visits, hospital admissions and admissions to 
the intensive care unit (ICU) for each group during the follow-up 
period; and risk of death at 5 years in a subset with noncancer 
diagnoses after their first unplanned hospital admission or visit 
to the emergency department (see Appendix 1, Table S4, for the 
complete list of diagnoses). We created the final set of these non-
cancer diagnoses by individually selecting the hospital admis-
sion or emergency department diagnoses that were in the top 
100 most common reasons for hospital admission or emergency 
department presentation and carried the highest risk of death at 
5 years for each care setting. We intentionally chose noncancer 
conditions, because many patients and health care providers 
may not recognize that some noncancer conditions, like demen-
tia, are terminal. From our list, we excluded the diagnosis “pallia-
tive care,” even though it was one of the most common reasons 
for hospital admission, because it does not indicate the specific 
medical condition responsible for the admission and because 
there are financial incentives for institutions to use it.25,26

People in the cohort were followed from the index date until 
death, 5 years, or Mar. 31, 2017 (whichever came first), at which 
point they were censored.
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Statistical analysis
We measured crude mortality rates after a person’s first hospital 
admission or emergency department visit. We measured direct age- 
and sex-standardized mortality using the Ontario population in the 
year 2012 to control for differences in population structure and to 
provide a single summary measure that can be used to compare 
rates over time. We chose the year 2012 as it was the midpoint of our 
study period and used it to minimize any potential influences of 
secu lar changes on medical care and long-term mortality risk. We 
estimated time to death using a stratified Kaplan–Meier analysis.

We performed all analyses using SAS version 9.4 (SAS Insti-
tute, Cary, North Carolina).

Ethics approval
The use of data in this project was authorized under Section 45 of 
Ontario’s Personal Health Information Protection Act and was 
approved by the research ethics board at Sinai Health System.

Results

Baseline characteristics
Of a total of 2 942 470 people aged 66 years and older, we 
excluded 2 020 396 from our study (68.9%), 1 736 939 because 
they had been previously admitted to hospital or visited an 
emergency department in the preceding 5 years. The final cohort 
consisted of 922 074 community-dwelling adults and represented 
31.1% of the population of older adults in Ontario.

During the study period, there were 149 107 people (16.2%) 
with an unplanned first hospital admission, 82 702 people (8.9%) 
with a planned first hospital admission, 327 164 people (35.5%) 
who presented to the emergency department for their first time 
and were discharged home, and 363 101 people (39.4%) who 
were neither admitted to hospital nor presented to the emer-
gency department (Figure 1).

In general, people were between 70 and 80 years of age, lived 
in urban areas, had hypertension, were prescribed 5 or more 
medications and had visited a physician several times over the 
preceding year (Table 1). People with a first unplanned hospital 
admission were slightly older than those in the other 3 groups, 
with higher rates of diabetes and hypertension. The overall level 
of comorbidity, as reflected by the number of medications pre-
scribed, was similar across groups.

Survival after first hospital admission or emergency 
department visit (primary outcome)
There were 116 940 deaths over 3 112 528 person-years of follow-up 
(crude mortality 12.7% of people). After the first unplanned hospital 
admission, crude mortality was 39.7% within 5 years (59 234 deaths). 
After the first planned hospital admission, crude mortality was 13.0% 
(10 775 deaths). After the first visit to the emergency department, 
crude mortality was 10.9% (35 663 deaths). Among people who were 
neither admitted to hospital nor visited the emergency department, 
crude mortality was 3.1% (11 268 deaths) (Figure 2, Table 2). The 
standardized mortality rate among those with a first unplanned hos-
pital admission was 3.5-fold higher than among people who pre-
sented to the emergency department and were not admitted to hos-
pital, 2.9-fold higher than among people with a planned hospital 
admission and 4.3-fold higher than among people who were neither 
admitted to hospital nor visited the emergency department.

Of the 116 940 deaths in the cohort, 50.7% occurred in people  
who had an unplanned hospital admission, 9.2%  in people who 
had a planned hospital admission, 30.5% in those who had a first 
emergency department visit, and 9.6% in people who were nei-
ther admitted to hospital nor visited the emergency department 
during follow-up. Cancer and cardiovascular disease were the 
most common causes of death across all groups. The main 
admission diagnoses varied across groups (Appendix 1, Tables S1 
and S2).

Excluded from the study n = 2 020 396
• Previous hospital admission or ED visit in the preceding 

5 years n = 1 736 939
• Not OHIP eligible during study period  n = 191 186
• No OHIP claims in the 5 years before the index date  n = 69 954
• Not an Ontario resident n = 9759
• Residence in nursing home n = 5861
• Age ≥ 100 yr on index date n = 209
• Admission to psychiatric facility n = 6490

Adults 
n = 2 942 470

• Age ≥ 66 yr as of Apr. 1, 2007

Adults 
n = 149 107

• First unplanned hospital admission 

Adults 
n = 82 702

• First planned hospital admission 

Adults 
n = 327 164

• First ED visit and  no hospital admission

Adults 
n = 363 101

• Without hospital admission or ED visit

Figure 1: Flow diagram for the study sample. All community-dwelling adults aged 66 years or older as of Apr. 1, 2007, who had neither visited the emer-
gency department (ED) nor been admitted to hospital in the preceding 5 years were included. The sample was divided hierarchically into 4 groups: first 
unplanned hospital admission, first planned hospital admission, first visit to the ED, and neither admission to the ED or to hospital. Note: OHIP = 
Ontario Health Insurance Plan.
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The absolute risk of death in all groups varied by age. 
Between the ages of 66 and 70 years, the risk of death was about 
8-fold higher in people with a first unplanned hospital admission 
than in all other groups within the same age range (crude mortal-
ity 20% v. 2.5%) (Figure 3). The risk of death increased by about 

15%–20% per decade of life at hospital admission after a first 
unplanned admission. At 5 years post-admission, crude mortality 
was about 20% in people aged 66–70 years compared with more 
than 60% in people aged 86–90  years and 90% in people aged 
96–100 years (Figure 3A).

Table 1 (part 1 of 2): Baseline characteristics of the study cohort (922 074 people)*

Characteristic

No. of people with 
unplanned 

hospital 
admissions (%)† 
n = 149 107 (16.2)

No. of people 
with planned 

hospital 
admissions (%)† 
n = 82 702 (8.9)

No.  of people with 
ED visit (%)†

n = 327 164 (35.5)

No. of people with no 
hospital admission or 

ED visit (%)†
n = 363 101 (39.4)

Weighted 
standardized 

difference

Age, yr, median (IQR) 77 (70–83) 72 (68–77) 72 (68–78) 67 (66–71) 0.56‡
0.46§
1.18¶

Age group, yr

    66–70 38 529 (25.8) 35 028 (42.4) 138 212 (42.2) 260 591 (71.8) 0.35
0.35
1.03

    71–75 29 689 (19.9) 22 120 (26.7) 74 573 (22.8) 50 894 (14.0) 0.16
0.07
0.16

    76–80 29 420 (19.7) 15 232 (18.4) 55 344 (16.9) 28 234 (7.8) 0.03
0.07
0.35

    81–85 26 364 (17.7) 7656 (9.3) 36 031 (11.0) 14 468 (4.0) 0.25
0.19
0.45

    86–90 16 849 (11.3) 2270 (2.7) 17 085 (5.2) 6038 (1.7) 0.34
0.22
0.40

    91–95 6767 (4.5) 365 (0.4) 4991 (1.5) 2197 (0.6) 0.27
0.18
0.25

    96–100 1489 (1.0) 31 (0.0) 928 (0.3) 679 (0.2) 0.13
0.09
0.11

Female sex 77 500 (52.0) 40 702 (49.2) 187 423 (57.3) 197 476 (54.4) 0.06
0.11
0.05

Neighbourhood income quintile

    1 (lowest) 29 725 (19.9) 12 255 (14.8) 57 071 (17.4) 56 335 (15.5) 0.14
0.06
0.12

    2 31 767 (21.3) 15 617 (18.9) 65 528 (20.0) 69 448 (19.1) 0.06
0.03
0.05

    3 28 857 (19.4) 16 278 (19.7) 64 499 (19.7) 70 842 (19.5) 0.01
0.01
0.00

    4 29 239 (19.6) 17 939 (21.7) 67 829 (20.7) 78 691 (21.7) 0.05
0.03
0.05

    5 (highest) 28 987 (19.4) 20 413 (24.7) 71 230 (21.8) 86 805 (23.9) 0.13
0.06
0.11

    Missing 532 (0.4) 200 (0.2) 1007 (0.3) 980 (0.3) 0.02
0.01
0.02
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Table 1 (part 2 of 2): Baseline characteristics of the study cohort (922 074 people)*

Characteristic

No. of people with 
unplanned 

hospital 
admissions (%)† 
n = 149 107 (16.2)

No. of people 
with planned 

hospital 
admissions (%)† 
n = 82 702 (8.9)

No. of people with 
ED visit (%)†

n = 327 164 (35.5)

No. of people with no 
hospital admission or 

ED visit (%)†
n = 363 101 (39.4)

Weighted 
standardized 

difference

Geographic location

    Urban 135 252 (90.7) 74 285 (89.8) 287 538 (87.9) 331 677 (91.3) 0.03
0.09
0.02

    Missing 24 (0.0) 6 (0.0) 27 (0.0) 16 (0.0) 0.01
0.01
0.01

Diabetes 45 182 (30.3) 21 287 (25.7) 79 033 (24.2) 80 394 (22.1) 0.10
0.14
0.19

Hypertension 110 245 (73.9) 58 793 (71.1) 211 349 (64.6) 197 562 (54.4) 0.06
0.20
0.42

No. of medications

    0 12 089 (8.1) 3034 (3.7) 28 616 (8.7) 66 725 (18.4) 0.19
0.02
0.31

    1 8048 (5.4) 4233 (5.1) 25 209 (7.7) 40 612 (11.2) 0.01
0.09
0.21

    2 9627 (6.5) 5903 (7.1) 29 668 (9.1) 42 257 (11.6) 0.03
0.10
0.18

    3 10 748 (7.2) 6891 (8.3) 31 248 (9.6) 37 989 (10.5) 0.04
0.08
0.11

    4 11 612 (7.8) 7,906 (9.6) 31 605 (9.7) 34 588 (9.5) 0.06
0.07
0.06

    ≥ 5 96 983 (65.0) 54 735 (66.2) 180 818 (55.3) 140 930 (38.8) 0.02
0.20
0.54

Has primary care physician 142 210 (95.4) 81 757 (98.9) 318 407 (97.3) 342 147 (94.2) 0.16
0.09
0.08

Health care system use in yr. before cohort entry

    No. physician visits, 
    median (IQR)

11 (6–18) 18 (13–24) 9 (5–14) 6 (3–10) 0.60
0.26
0.96

    No. primary care 
    physician visits, median 
   (IQR)

6 (3–10) 6 (4–10) 5 (3–8) 3 (1–6) 0.76
0.18
0.96

    No. specialist visits, 
    median (IQR)

4 (1–8) 11 (7–15) 3 (1–6) 2 (0–4) 0.53
0.25
0.94

Died during hospital 
admission or in the ED

13 080 (8.8) 533 (0.6) 1931 (0.6) – 0.39
0.39

–

Note: ED = emergency department, IQR = interquartile range.
*Baseline characteristics of community-dwelling adults age ≥ 66 years with first hospital admission, ED visit, or neither, residing in Ontario, Canada, between 2007 and 2016.
†Unless stated otherwise.
‡Weighted standardized differences for unplanned hospital admission versus planned hospital admission.
§Weighted standardized differences for unplanned hospital admission versus ED visit.
¶Weighted standardized differences for unplanned hospital admission versus no hospital admission or ED visit.
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Condition-specific mortality and subsequent health 
care use (secondary outcomes)
After a first unplanned hospital admission, male sex, high income 
and people whose main admission diagnosis was managed as a 
medical condition as determined by case-mix grouping had a 
higher risk of death at 5 years than those whose main admission 
diagnosis was managed as a surgical condition (Appendix 1, Fig-
ures S2–S4).

Among those with a first unplanned hospital admission, the 
subset of selected noncancer conditions were the main admis-
sion diagnoses in 56 195 (n = 149 107; 37.7%) people; 20 284 
(crude mortality 36.1%) people with these diagnoses died within 
5 years. Among those with their first emergency department visit, 

noncancer diagnoses were the main reason for visiting the emer-
gency department in 67 723 (n = 327 166; 20.7%) people. The 
5-year crude mortality was 11.7% (7953/67 723) (Appendix 1, 
 Figure S5).

People with a first unplanned hospital admission had a higher 
number of subsequent admissions to hospital (median 1, inter-
quartile range [IQR] 0–2) than those with a first planned hospital 
admission (median 0, IQR 0–1), emergency department visit 
(median 0, IQR 0–1), or with neither (median 0, IQR 0–0), but had 
a similar number of emergency department visits and ICU admis-
sions (Appendix 1, Table S3).

Interpretation

Our population-based study of more than 900 000 community-
dwelling older adults found that almost 40% of people died in the 
5 years after their first unplanned hospital admission, which 
accounted for half of all deaths. We used 3 comparator groups to 
determine the magnitude of our findings and found that people 
with an unplanned hospital admission had a substantially higher 
risk of death. The standardized mortality rate among those with a 
first unplanned hospital admission was also considerably higher 
than in all other groups and compared with Ontario’s population 
in 2012. Compared with the general population, the mortality rate 
was nearly 5-fold higher.27 Finally, we found that the risk of death 
increased with age across all groups, but the discrepancy across 
the 4 groups was largest for the youngest age category.

Our study adds to current knowledge about risk of death after 
hospital admission. Previous studies report similar short-term 
risk of death after any hospital admission in older adults, many 
of whom had been previously admitted to hospital. In a prospec-
tive study of 2922 adults older than 70 years, mortality at 1 year 
after hospital admission ranged from 13% to 68%, and mortality 
was associated with the patient’s age, level of functioning and 
the presence of metastatic cancer.2 In a separate cohort study of 
more than 3 million hospital admissions in North America, the 

Table 2: Age- and sex-standardized mortality rates by exposure group (922 074 people)*

Mortality 
measure

Unplanned 
hospital 

admission 
n = 149 107

(16.2%)

Planned hospital 
admission   
n = 82 702

(8.9%)

ED visit
n = 327 164

(35.5%)

No hospital admission 
or ED visit

n = 363 101 (39.4%)

Standardized mortality, %†

    5-year 36.8 16.4 13.5 8.3

    1-year 21.6 5.3 3.1 4.3

    30-day 9.5 1.2 1.2 0.8

    In-hospital 8.0 0.8 0.7 –

Standardized mortality rate† (per 1000 person-years)

    5-year 127.6 44.6 36.2 29.6

Note: – = not applicable, ED = emergency department.
*Age- and sex-standardized mortality rates after first hospital admission, ED visit, or neither, for community-dwelling adults aged ≥ 66 years 
residing in Ontario, Canada, between 2007 and 2016.
†Rates are age and sex standardized to Ontario’s population in 2012.
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adults aged ≥ 66 years in Ontario, Canada, between 2007 and 2016. The 
percent alive has been truncated on the figure to 50%. 
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overall risk of death within 1 year of admission was 8.7%, which 
increased with age and previous comorbidity.5 Finally, in a 
cohort study of more than 35 million hospital admissions 
between 1994 and 2009, death within 1 year of hospital admis-
sion ranged between 9.2% and 11.6%. In that study, adults older 
than 65 years had an associated 6- to 25-fold increased odds of 
death compared with adults aged 20–25 years.4 None of these 
studies measured the risk of death after a first hospital admission 
(none of the patients in our study had been admitted in the pre-
vious 5 years) in a cohort of older adults. Therefore, the findings 
from these studies may be heavily influenced by patients with 

multiple comorbidities and repeated hospital admissions, and 
do not directly apply to a population of healthier people like 
those in our study.

Earlier studies report a similar risk of death to our study after 
a person’s first hospital admission for a specific condition such 
as heart failure or COPD. A cohort study of 9943 older adults 
(mean age 76 yr) who were newly admitted to hospital with a 
diagnosis of heart failure found that the 5-year mortality rate was 
69%.6 In a cohort study of 4204 older adults (mean age 75 yr) with 
their first hospital admission for COPD, 1-year mortality was 22%.10 
One of our secondary outcomes provides further evidence of 
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 long-term survival at a population level in people with a first hos-
pital admission or emergency department visit, and for people 
with a subset of important noncancer diagnoses.

We believe there are 4 main applications of our findings. First, 
estimation of risk and its communication are important because 
it allows patients, their families and their physicians to make 
better-informed decisions for their care.18 In a population of 
healthier people without previous use of acute care, unexpected 
hospital admission should be recognized as a sentinel event that 
likely signifies an increased risk of death in the long term. Recog-
nition of this risk may trigger important discussions among 
patients, caregivers and health care providers about health pref-
erences for future care. The American Medical Association 
encourages advance care planning for all people, regardless of 
age or health status.28 However, this has been challenging to 
achieve at a population level, with previous research showing 
that less than 50% of high-risk patients had completed advanced 
care planning.29 Our data highlight an important group of people 
with whom these conversations should occur, which may be an 
efficient initial strategy to ensure patients receive the care they 
want when resources are limited.30 Second, our data provide a 
baseline population-level risk, to be adjusted upward or down-
ward with the addition of more granular information on an indi-
vidual patient’s comorbidities, functional and socioeconomic 
status — an exercise that most clinicians are comfortable per-
forming for their patients. Third, health services researchers 
commonly use risk adjustment to account for potential differ-
ences in study populations, which may affect measured health 
outcomes. First hospital admission in 5 years may be an impor-
tant element of risk adjustment in future studies of older adults. 
Fourth, health care systems may also track rates of death after 
first hospital admission over time to inform the organization of 
health care delivery needs if those rates change.

Limitations
Our study has limitations. We do not explain why all people — 
especially those admitted with nonterminal diseases such as urin-
ary tract infection — were at increased risk of death in the long 
term. Conversely, the substantial early mortality related to people 
admitted for sepsis  (Appendix 1) may be a reflection of the meth-
ods chosen to identify it, as previous studies have shown wide 
variation in the accuracy of various algorithms to detect sepsis.31 
These secondary outcomes were meant to be hypothesis generat-
ing and require further investigation. Although we were able to 
report the most common causes of death and show that health 
care use was increased after first admission to hospital, these 
events are not necessarily causal. By design, patients in our study 
cohort had not come in contact with acute care settings in the 
previous 5 years, which limited our ability to detect important 
comorbid conditions that often rely on International Classifica-
tion of Diseases coding derived from these data sets. We inten-
tionally did not perform statistical adjustment for potential con-
founders because we felt this would not provide valid estimates 
of mortality risk when directly comparing such clinically hetero-
geneous groups of individuals. For example, adjusting for the 
presence of cardiovascular conditions as a group would include 

combined adjustment for both heart failure and acute coronary 
syndrome, 2 conditions with significantly different 5-year mortal-
ity rates. This issue exists across each organ system where the 
range of clinical conditions and their corresponding mortality 
rates are too diverse to combine for adjustment. 

We excluded some people based on the assumption that they 
were unable to reliably access health care if they had not previ-
ously seen a physician, which may bias the results, or they were 
not continuously enrolled in the provincial health insurance plan 
and therefore lacked the data necessary for their outcomes to be 
measured. However, it is also possible that they chose not to 
access health care or were well enough not to need it. 

Finally, our results may not be generalizable to other jurisdic-
tions with different population demographics, health delivery 
systems and thresholds for hospital admission. 

Conclusion
Hospital admission is common but may not be recognized as an 
indicator of long-term risk of death. Nearly 40% of older adults 
with a first unplanned hospital admission die within 5 years 
regardless of the reason for admission. This information may be 
useful to patients, clinicians, researchers and health system 
planners. Our hope is that this simple information can inform 
complex health care decisions.
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