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BACKGROUND: To determine if elderly frequent attenders are associated with increased 30day mortality, assess resource utilization by the elderly frequent attenders and identify associated
characteristics that contribute to mortality.
METHODS: Retrospective observational study of electronic clinical records of all emergency
department (ED) visits over a 10-year period to an urban tertiary general hospital in Singapore.
Patients aged 65 years and older, with 3 or more visits within a calendar year were identified.
Outcomes measured include 30-day mortality, admission rate, admission diagnosis and duration
spent at ED. Chi-square-tests were used to assess categorical factors and Student t-test was used
to assess continuous variables on their association with being a frequent attender. Univariate and
multivariate logistic regressions were conducted on all significant independent factors on to the
outcome variable (30-day mortality), to determine factor independent odds ratios of being a frequent
attender.
RESULTS: 1.381 million attendance records were analyzed. Elderly patients accounted
for 25.5% of all attendances, of which 31.3% are frequent attenders. Their 30-day mortality rate
increased from 4.0% in the first visit, to 8.8% in the third visit, peaking at 10.2% in the sixth visit.
Factors associated with mortality include patients with neoplasms, ambulance utilization, male gender
and having attended the ED the previous year.
CONCLUSION: Elderly attenders have a higher 30-day mortality risk compared to the overall
ED population, with mortality risk more marked for frequent attenders. This study illustrates the
importance and need for interventions to address frequent ED visits by the elderly, especially in an
aging society.
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INTRODUCTION
An aging society in Singapore has led to a growing
proportion of elderly patients with more complex
comorbidities visiting the emergency department (ED).[1] The
numbers of ED visits by elderly patients are increasing,[2]
with a study demonstrating a 34% increase in elderly
attenders over 10 years.[3] From the resource utilization
perspective, the ED frequent attender (FA) has been
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found to contribute disproportionately to crowding,[4,5] a
phenomenon associated with increased mortality and other
poor outcomes.[6-7]
Elderly ED attenders are associated with increased
ambulance use, higher acuity conditions, longer length of
stay at the ED and higher admission rates.[8-10] Although
the elderly and poor outcomes are both associated with
ED FAs, no study has specifically assessed the elderly FA,
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with regards to their outcomes, especially mortality. Studies
demonstrating increased mortality for elderly ED attenders
are relatively small in sample size and the relationship with
respect to visit frequency is unknown.[11,12]
We aim to determine if elderly FAs are associated
with increased 30-day mortality. The study would
also assess resource utilization by the elderly FA, and
identify associated clinically relevant patient and visit
characteristics, with regards to mortality. We postulate
that the elderly FA is associated with increased 30-day
mortality rate, whether compared against the elderly nonFA or the non-elderly FA.

METHODS
Study design
A retrospective observational study of electronic
medical records of all visits to the ED over a 10-year
period from January 2005 to December 2014 was
performed. We obtained institutional review board
approval for the study.
Study settings and population
Singapore is an urban city state with a population of
5.6 million.[1] The study institution is the largest hospital
in Singapore with 1,600 inpatient beds, and provides
tertiary care to a significant section of the population. It
is part of the Singhealth Regional Health System (RHS)
which covers a population of more than 1.1 million and
receives more than 4 million patient visits yearly. The
Department of Emergency Medicine receives more than
140,000 patient visits annually.

Study protocol
The data was generated from the Electronic Health
Intelligence System (eHINTS), a data warehouse
which compiles data from several hospital databases patient health records, ED registration, admissions and
death registry. We masked specific details pertaining to
patients, their attendances and subsequent admissions,
to ensure that data was adequately anonymized, while
remaining able to identify the same patient regardless of
the number of repeated visits within the study dataset.
Other variables include the date and time-stamps upon
the ED registration, consultation, disposition; the mode of
arrival, triage class, vital signs readings, diagnosis given
at the ED, admissions and discharge data. Death records
were drawn from the Singhealth death registry, and
matched to the visit entries of the specific patient.
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Definitions and outcomes
We define the ED frequent attender within our
population as having three or more visits to ED over
a calendar year, based on a resource utilization and
outcomes model. [13] The 30-day mortality rate was
defined as the death of the patient from all causes, within
30 days of registration of an ED attendance.
Time to consultation was defined as the duration
between patient registration upon arrival at ED, to
the time of initiation of physician consult. Time to
disposition was defined as the duration between when
consultation was initiated, to the time patient disposition
was made. Further outcomes assessed include the
patient’s diagnosis on admission, rate of admissions to
the emergency observation ward and inpatient wards,
and the inpatient length of stay. We sorted admission
diagnosis based on the International Classification of
Diseases, Ninth Revision.
Data analysis
The SAP (SAP SE, Walldorf, Germany) relational
database management system was used to calculate
variables in the study data set, such as “time to
consultation”, “length of stay” and “attendance this
year”. Further data preparation and analysis was
performed using R v3.2.3 (R Foundation, Vienna,
Austria).
Among the attendances within the “65 & above” age
group, the Chi-square-tests was used to assess categorical
factors and the Student t-test was used to assess
continuous variables on their association with being a
FA. All demographic profile and attendance characteristic
factors available were found to reject the null hypothesis
that they were independent to the target variable of being
a frequent attender at the 95% significance level (P-value
of 0.05).
Univariate logistic regression was conducted on all
significant independent factors to the outcome variable
(30-day mortality), to determine factor independent odds
ratios of being an FA. Multivariate logistic regression
was also conducted to determine the adjusted odds ratios.

RESULTS
There were 1.383 million unique patient visits over
the period of 1 January 2005 to 31 December 2014. 1,715
records (or 0.001%) were removed from the dataset as
they were either dead on arrival (1,681 records) or lacked
basic demographic data (34 records). There were no
other exclusion criteria.
www.wjem.org
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The remaining 1.381 million patient visits were
analyzed. The attendances by 65 & above year olds (at
time of attendance) accounted for 25.5% (353,042) of
all attendances to SGH ED over 2005 to 2014. Among
the 65 & above year olds, 31.3% (or 110,671) of the
attendances were by FAs, and the remaining 68.7% (or
242, 371) by non-FAs (Figure 1).

General attendances of elderly ED attenders
The total number of patients aged 65 years and
above has been increasing over the 10-year period of
analysis. The proportion of FAs among the “65 & above”
attendances remained relatively constant at around
31.3% (Table 1), higher than the 22.1% at the overall
level. In terms of unique attenders (within each calendar
year), FAs accounted for 11.7% of attendances of 65 and
above years of age. This was also higher than the 7.0%
level among all attendances.
Patient and visit characteristics of elderly ED
attenders
All demographic and attendance factors available
were found to be significantly dependent to the
target variable (being a frequent attender) at the 95%
significance level, except “admission length of stay” and
the 30-day mortality rate.
“65 & above” attendances had a disproportional
share of “Chinese” ethnicity, regardless if they are FA or
non-FA. The proportion of “Chinese” ethnicity among
“65 & above” was more than 80%, compared to about
65% among all attendances (Table 2).
FAs had a higher proportion of those “85 & above”
1,382,895 ED visits
1,681 DOA
34 No data
Total
1,381,180 ED visits
(1,014,081 unique*)

65 & above
353,042 ED visits
(228,521 unique*)

Non-FAs
242,371 ED visits
(201,821 unique*)

FAs
110,671 ED visits
(26,700 unique*)

Figure 1. 65 & above, data selection of non-frequent attenders (FAs)
and FAs.
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(15.4%), compared to non-FAs (11.8%). Their share of P1
or P2 triage class was 76.9%, higher than that of the nonFAs at 67.2%. 60.7% of FAs had attended at least once in the
previous year, more than double the 27.9% of non-FAs.

Outcome characteristics
Admission rates for FAs were higher than nonFAs, at 70.8% and 57.4% (Table 3), respectively. In
terms of diagnosis, there were also higher proportion
of FA patients with “respiratory diseases”, “immunity
Table 1. Average per year FA3 attendance by period, 2005–2014
All attendance 65 & above attendance
Parameters
(n=1,381,180) (n=353,042)
Average per year
Total attendance
138,118
35,304
FA attendance
30,523
11,067
FA share of attendance
22.1
31.3
Average per year
Unique attendance
101,408
6,982
Unique FA attendance
7,121
816
FA share of unique attendance
7.0
11.7
Table 2. Patient and visit characteristics of 65 & above non-frequent
attenders (FAs) vs. FAs, 2005–2014
65 & above non-FA 65 & above FA
Parameters
P values
(n=242,371)
(n=110,671)
Gender
< 0.001
Female
54.0
51.5
Male
46.0
48.5
Age
–
65 & above
100.0
100.0
85 & above
11.8
15.4
Ethnicity
< 0.001
Chinese
81.8
80.2
Malay
7.3
8.6
Indian
7.1
8.7
Others
3.7
2.5
Distance to SGH-ED
0 to <5 km
29.0
32.8
5 to <10 km
29.1
26.1
10 to <15 km
27.2
26.8
15 km or more
14.7
14.4
Transport
< 0.001
Ambulance
19.6
23.9
Day of attendance
< 0.001
Monday
16.6
15.8
Tuesday
14.7
14.6
Wednesday
14.1
14.1
Thursday
14.1
14.1
Friday
14.3
14.2
Saturday
14.0
14.1
Sunday
12.3
13.2
Time of attendance
< 0.001
00:00–05:59 hours
6.5
8.8
06:00–11:59 hours
29.9
29.0
12:00–17:59 hours
39.5
36.0
18:00–23:59 hours
24.1
26.2
Triage priority
< 0.001
P1
13.9
17.3
P2
53.3
59.6
P3/P4
32.8
23.1
Attended previous year 27.9
60.7
< 0.001
FA with 3–6 visits
–
81.2
–
FA with 7 or more visits –
18.8
–
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disorders”, and “genitourinary diseases”, compared to
non-FAs. Conversely, there were lower proportions of
“injury and poisoning” and “nervous diseases” among
FAs, compared to non-FAs.

30-day mortality rates between age groups
The 30-day mortality rate, defined as the death of
the patient from all causes within 30 days of registration
of an ED attendance, was the 5.4% among patients aged
65 years & above, whether they were FAs or non-FAs.
Examination of the 30-day mortality rate by the numbered
visits (within a calendar year), differentiated by age group
among all attendances (Figure 2) reveals the 30-day
mortality rate for attenders aged 65 & above years old to
be higher than that of younger patients. This implies that
patients 65 years old & above had a higher mortality risk
compared to those who are less than 65 years of age.
Among the older 65 & above, their 30-day mortality
rate increased from 4.0% in the first visit, to 8.8% in the
third visit. It continued to increase, peaking at 10.2% at
the sixth visit, before trending downwards on subsequent
additional visits, suggesting that re-attenders have a
higher 30-day mortality risk over the 3rd to 6th visit
within a calendar year.
Factors associated with 30-day mortality for
elderly frequent attenders
In terms of diagnosis-related factors (Table 4),
Table 3. Outcome characteristics of 65 & above non-frequent attenders
(FAs) vs. FAs, 2005–2014
65 & above non-FA 65 & above FA P-values
Parameters
(n=242,371)
(n=110,671)
Median time to
36
32
<0.001
consultation
Median time to
189
198
<0.001
disposition
Admission
Admitted
Length of stay
(median)
Admission diagnosis
Infectious diseases
Neoplasms
Immunity disorders
Blood diseases
Mental disorders
Nervous diseases
Circulatory diseases
Respiratory diseases
Digestive diseases
Genitourinary
diseases
Skin diseases
Musculoskeletal
General symptoms
Injury and poisoning
ED observation ward
30-day mortality rate

57.4

70.8

6

6

<0.001
0.803

“neoplasms disorders” 5.32 (4.97, 5.69) exhibited the
highest adjusted odds ratios (AdjOR) of mortality among
the diagnoses. Conversely, “nervous diseases” 0.25 (0.21,
0.29), “musculoskeletal diseases” 0.31 (0.27, 0.36), “injury
and poisoning” 0.32 (0.29, 0.35), and “mental disorders”
0.33 (0.22, 0.48) had the lowest AdjOR (Table 4).
Non-diagnosis factors with the highest AdjOR were
transport “ambulance” 2.72 (2.63, 2.81), “attend previous
year” 1.26 (1.22, 1.31), and gender “male” 1.21 (1.17,
1.25). Factors associated with lower odds of 30-day
mortality included: triage P3/P4 0.14 (0.13, 0.15), triage
“P2” 0.45 (0.43, 0.46), and FA “7 or more visits” 0.36
(0.33, 0.40). FAs who were admitted to the ED observation
ward also reflected low odds of mortality 0.14 (0.11, 0.17).

DISCUSSION
Our results show that elderly ED attenders aged 65 years
and above, are associated with increased 30-day mortality
risk, compared to ED attenders in general. Compared
to patients aged less than 65 years old, elderly patients
demonstrate up to 5 times the latter’s 30-day mortality risk,
with maximal divergence during the 3rd to 6th ED visit over
a calendar year. Previous studies reflect a mortality rate from
9% to 12%, but involved smaller cohorts of patients and did
not segregate patients by frequency of visit.[11,12]
Elderly FAs contribute disproportionately, to both the
total number of elderly patient visits to the ED and the ED
resources utilized.[13,14] Compared to the elderly non-FAs,
they are associated with increased utilization of ambulances
and have higher rates of admission rates from the ED.
However, in our study population, despite having a higher
triage acuity and proportion of patients aged 85 years and
older, elderly FAs do not have increased time to disposition
at ED or increased inpatient length of stay. There is no
significant difference in 0-day mortality rates between the
FAs and non-FAs for patients aged 65 years and older.

<0.001
6.7
2.5
5.3
1.3
0.3
4.3
13.2
8.6
8.3
3.7
3.9
4.9
23.5
13.2
4.0
5.4

7.5
3.3
7.9
1.5
0.4
1.9
13.4
12.0
9.0
5.6
3.6
3.7
24.5
5.7
2.5
5.4

12.0
10.0
65 & above

8.0
6.0

Overall

4.0
2.0
Below 65
0.0
<0.001
0.764

1
2
3
4
5
6
7
8
9 10
Figure 2. 30-day mortality rates by the numbered visit.
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Table 4. Univariate and multivariate analysis of factors associated
with 30-day mortality
Univariate
Multivariate
Parameters
odds ratio
adjusted odds ratio
Gender
Female
1
Male
1.36 (1.33, 1.4) 1.21 (1.17, 1.25)
Age
65 & above
–
–
Ethnicity
Chinese
1
Malay
0.98 (0.93, 1.04) 0.93 (0.88, 0.99)
Indian
0.65 (0.61, 0.70) 0.69 (0.64, 0.74)
Others
0.67 (0.61, 0.73) 0.64 (0.58, 0.71)
Distance to SGH-ED
0 to <5 km
1
5 to <10 km
0.91 (0.88, 0.95) 1.16 (1.12, 1.21)
10 to <15 km
0.91 (0.87, 0.94) 1.15 (1.11, 1.20)
15 km or more
0.96 (0.92, 1.01) 1.19 (1.13, 1.25)
Transport
Ambulance
4.27 (4.15, 4.4) 2.72 (2.63, 2.81)
Day of attendance
Monday
1.01 (0.96, 1.06) 1.03 (0.97, 1.09)
Tuesday
0.99 (0.94, 1.04) 1.00 (0.94, 1.06)
Wednesday
1.01 (0.96, 1.07) 1.01 (0.95, 1.07)
Thursday
0.99 (0.93, 1.04) 0.98 (0.92, 1.04)
Friday
1
Saturday
0.98 (0.92, 1.03) 0.97 (0.91, 1.03)
Sunday
1.14 (1.08, 1.20) 1.04 (0.98, 1.11)
Time of attendance
00:00–05:59 hours
1
06:00–11:59 hours
0.76 (0.72, 0.80) 1.10 (1.04, 1.18)
12:00–17:59 hours
0.81 (0.77, 0.86) 1.19 (1.12, 1.27)
18:00–23:59 hours
0.94 (0.89, 0.99) 1.17 (1.10, 1.24)
Triage priority
P1
1
P2
0.34 (0.33, 0.35) 0.45 (0.43, 0.46)
P3/P4
0.06 (0.06, 0.07) 0.14 (0.13, 0.15)
Attend previous year
1.34 (1.30, 1.38) 1.31 (1.26, 1.35)
FA
1.00 (0.97, 1.04) –
3–6 visits
1.15 (1.12, 1.19) 0.77 (0.75, 0.80)
7 or more visits
0.54 (0.50, 0.59) 0.36 (0.33, 0.40)
Time to consultation
0.99 (0.98, 0.99) 1.00 (1.00, 1.00)
Time to disposition
1.00 (1.00, 1.00) 1.00 (1.00, 1.00)
ED diagnosis
Infectious diseases
1
Neoplasms
4.32 (4.06, 4.59) 5.32 (4.97, 5.69)
Immunity disorders
0.68 (0.64, 0.73) 0.75 (0.69, 0.80)
Blood diseases
0.74 (0.66, 0.83) 1.03 (0.91, 1.16)
Mental disorders
0.23 (0.16, 0.34) 0.33 (0.22, 0.48)
Nervous diseases
0.12 (0.10, 0.14) 0.25 (0.21, 0.29)
Circulatory diseases
0.55 (0.52, 0.59) 0.53 (0.49, 0.56)
Respiratory diseases
1.06 (1.00, 1.12) 0.96 (0.90, 1.02)
Digestive diseases
0.47 (0.44, 0.50) 0.73 (0.68, 0.79)
Genitourinary diseases
0.56 (0.51, 0.61) 0.90 (0.83, 0.98)
Skin diseases
0.25 (0.23, 0.28) 0.70 (0.62, 0.79)
Musculoskeletal diseases 0.12 (0.10, 0.13) 0.31 (0.27, 0.36)
Symptoms
0.36 (0.34, 0.39) 0.60 (0.56, 0.64)
Injury and poisoning
0.17 (0.16, 0.19) 0.32 (0.29, 0.35)
ED observation ward
0.09 (0.07, 0.12) 0.14 (0.11, 0.17)
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There have been studies done with regards to predicting
repeat attendances to the ED for the elderly.[15-17] Interventions
such as multi-disciplinary case management, with social
workers, community and primary health care partners
have been shown to reduce the frequency of visits to
the ED.[18] We have identified various factors associated
with 30-day mortality, which can help towards the
development of a clinically relevant algorithm to identify
elderly FAs at the extremes of risk for adverse outcomes.
Identifying these at risk patients in a data-driven manner
would maximize the utility of resource intensive
multidisciplinary case management efforts, by targeting
high yield patients in an efficient manner.

Limitations
The retrospective study design meant that we were
unable to collect data not included within the primary study
data set. We were unable to determine the appropriateness
or necessity of each ED visit, which would have provided
a more granular perspective of study findings. There is also
a lack of data regarding other important aspects of care
for the elderly at the ED, such as assessing physical and
cognitive states and for functional problems.
As the study was limited to a single study site,
we were unable to reference visits that each unique
patient may have made to other EDs within the country,
or reference mortality events with the national death
registry. It is possible that we may have underestimated
the total number of ED visits per patient, when visits to
other EDs are included. This is mitigated by the large
study sample size and significant regional coverage by
the Singhealth RHS. Variables and outcomes analyzed
were also broad and clinically relevant.

CONCLUSION
Elderly attenders to the ED have a higher 30-day
mortality risk compared to the overall ED population, with
mortality risk being more marked for frequent attenders.
Elderly frequent attenders also demonstrate different
resource utilization patterns compared to the overall ED
population. This study illustrates the need for interventions
to reduce the elderly patient’s frequency of visits to the ED,
especially in the context of an aging society.
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