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ABSTRACT
This  study  aims  to  systematically  describe  the  demographic  profile,  treatment  characteristics,  disease  spectrum,  illness
severity,  comorbidity  burden,  and  clinical  outcomes  of  emergency  department  (ED)  in  super-elderly  patients  and  to
identify independent factors influencing ED length of stay (LOS). A single-center retrospective cross-sectional study was
conducted, enrolling 1313 patients aged ≥ 80 years who presented to the ED of a tertiary hospital in Guangzhou between
January 2023 and December 2024. Data on demographics, triage levels, diagnoses, comorbidities, outcomes, and LOS were
extracted from electronic medical records. Multiple linear regression analysis was used to identify independent predictors of
ED LOS. The mean age of patients was (86.0 ± 4.5) years, with a male-to-female ratio of 1:1.07. The majority (78.8%)
were triaged as Level II (acute and severe). Common diagnoses included dyspnea (12.8%), fever (11.7%), and chest pain
(5.0%). The mean number of comorbidities was 3.8 ± 1.96, and the mean Charlson Comorbidity Index (CCI) score was 5.6
± 1.63. Patients aged ≥ 90 years had a significantly higher rate of palliative care utilization than those aged 80–89 years
(18.5% vs. 7.4%; P < 0.01). Multiple linear regression identified month of presentation (β = –14.087, P = 0.01), season of
presentation (β = –39.800, P = 0.02), and number of comorbidities (β = 87.876, P < 0.001) as independent predictors of
ED  LOS.  The  model  explained  21.4%  of  LOS  variability  (adjusted R2 =  0.214).  Super-elderly  ED  patients  commonly
present with nonspecific  symptoms and substantial  multimorbidity.  Disease patterns and outcomes vary significantly by
age and gender, while the longevity group (age ≥ 90 years) has a significantly higher palliative care utilization rate. ED
LOS  is  substantially  influenced  by  time  factors  and  the  burden  of  comorbidities.  To  enhance  care  efficiency,  it  is
recommended  that  dynamic  resource  allocation  strategies  be  adopted  and  comprehensive  geriatric  assessments  be
implemented.

KEYWORDS
super-elderly, emergency department (ED), length of stay (LOS), comorbidity burden, palliative care, geriatric care

 
 1    Introduction
Global population aging is progressing at an accelerated pace.
Projections  indicate  that  by  the  mid-2030s,  the  number  of
individuals  aged  ≥  80  years  worldwide  will  reach
approximately  265  million,  surpassing  the  number  of  annual
births  [1].  In  China,  data  from  the  Seventh  National  Census
revealed that the population aged ≥ 80 years had reached 35.8
million, representing 2.54% of the total population [2], with a
continuing  upward  trajectory.  Consequently,  super-elderly
patients  (age  ≥  80  years)  have  emerged  as  a  clinically
significant subgroup in emergency and critical care medicine.
Epidemiological  studies  report  that  patients  aged  ≥  80  years

constitute  a  substantial  proportion  of  emergency  department
(ED)  visits  [3, 4],  yet  their  rates  of  successful  resuscitation
are  significantly  lower  than  those  observed  in  younger
cohorts  [5].  This  population  frequently  presents  with
multisystem  involvement,  multiple  comorbidities,  cognitive
impairment, and atypical clinical manifestations [6–8], which
contribute  to  prolonged  ED  stays  and  increased  healthcare
expenditures [9]. Emergency department length of stay (LOS)
has  been  associated  with  adverse  patient  outcomes  [10],
including  elevated  risks  of  complications  and  mortality  in
older adults [11, 12].

Despite these challenges, much of the existing literature has
 
© The  Author(s)  2026.  Aging  Research  published  by  Tsinghua  University  Press.  The  articles  published  in  this  open  access  journal  are
distributed  under  the  terms  of  the  Creative  Commons  Attribution  4.0  International  License  (http://creativecommons.
org/licenses/by/4.0/), which permits use, distribution and reproduction in any medium, provided the original work is properly cited.
✉ Address correspondence to Mengqi Duan, Duanmq@mail.sysu.edu.cn
Cite this article as Wu, Z., et al. Aging Research, 2026, 4: 9340081.

Aging Research ISSN 2957-8701 (print); 2957-9295 (online)
https://doi.org/10.26599/AGR.2026.9340081

Article
 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:Duanmq@mail.sysu.edu.cn
https://doi.org/10.26599/AGR.2026.9340081


focused  on  the  general  elderly  population,  with  limited
attention  to  the  unique  clinical  characteristics  and
determinants  of  ED  LOS  in  the  super-elderly  subgroup.
Moreover,  in  daily  emergency  care  practice,  the  presence  of
nonspecific  symptoms  and  complex  comorbidity  patterns  in
very  elderly  patients  complicates  initial  assessment  and  may
further delay definitive management.

This  study  focused  on  1313  patients  aged  ≥  80  years  who
presented  to  the  ED  of  a  tertiary  hospital  in  Guangzhou
between  January  2023  and  December  2024.  The  aim  was  to
systematically  describe  the  demographic  profile,  treatment
characteristics,  disease spectrum, illness severity, comorbidity
burden,  and  clinical  outcomes  of  this  population  and  to
identify  independent  factors  influencing  ED  LOS.  The
findings  are  intended to  provide  regionally  relevant  evidence
to  inform  the  optimization  of  emergency  care  processes  for
super-elderly  patients,  reduce  unnecessary  delays,  and
enhance  the  efficiency  and  quality  of  geriatric  care.
Additionally,  the  results  may  serve  as  a  reference  for
developing clinical pathways and determining optimal timing
for palliative care interventions in this vulnerable group.

 2    Results

 2.1    Basic characteristics
Among  1313  patients  (mean  age  =  (86.0  ±  4.5)  years;  634
males (48.3%), and 679 females (51.7%); male-to-female ratio
=  1:1.07),  the  majority  were  triaged  as  Level  II  (acute  and
severe)  (78.8%).  The  most  frequent  outcome  was  discharge
home  (43.9%),  followed  by  ED  observation  (30.5%),
hospitalization (23.2%),  and death  (2.4%).  Palliative  care  was
provided to 9.7% of the included patients. Mean comorbidity
count  =  3.8  ±  1.96;  mean  CCI  score  =  5.6  ±  1.63;  mean  ED
LOS = (530.4 ± 741.6) minutes (approximately 8.8 hours).

 2.2    Comparison of different age groups
Patients  were  stratified  into  super-elderly  (80–89  years; n =
1053)  and  longevity  (age  ≥  90  years; n =  260)  groups.
Compared  with  the  super-elderly  group,  the  longevity  group
had  a  significantly  higher  proportion  of  females  (56.9%  vs.
50.4%; P = 0.035), higher Level II triage rates (81.9% vs. 78.1%;
P =  0.012),  and  a  markedly  greater  proportion  receiving
palliative  care  (18.5%  vs.  7.4%; P <  0.01).  No  significant
differences  were  observed  in  comorbidity  counts  or  CCI
scores (Table 1).

 2.3    Gender-based differences.
Female  patients  were  slightly  older  than  males  ((86.3  ±  4.8)
years  vs.  (85.7  ±  4.1)  years; P =  0.018).  Circulatory  system
diseases  were  more  prevalent  among  females  (17.8%  vs.
12.5%; P <  0.05).  Females  also  had  higher  rates  of  hospital
discharge  and  lower  rates  of  ED  observation  (P <  0.05).  No
significant  differences  were  found  in  triage  level,  palliative
care receipt, or ED LOS (Table 2).

 2.4    Temporal distribution of visits
Presentation  times  exhibited  a  bimodal  pattern:  peaks
occurred  between  08:00–11:59  (311  cases,  23.7%)  and
16:00–19:59 (302 cases, 23.0%). Monthly distributions showed
the highest volumes in January (157 cases, 12.0%), December

(122 cases, 9.3%), and May (119 cases, 9.0%). Seasonally, most
visits occurred in autumn (341 cases, 26.0%) and winter (368
cases, 28.0%) (Figs. 1–3)

 2.5    Disease diagnosis distribution
The  top  three  specific  diagnoses  were  dyspnea  (168  cases,
12.8%),  fever  (154  cases,  11.7%),  and  chest  pain  (66  cases,
5.0%).  Males  had  higher  rates  of  dyspnea,  fever,  chest  pain,
and pneumonia;  females had higher rates  of  abdominal  pain,
hypertension, and chest tightness. (Table 3)

 2.6    Comorbidity patterns
Comorbidities  were  prevalent  in  the  study  cohort.  Two-
disease  combinations:  diabetes  and  hypertension  (162  cases,
45.0%),  cerebral  infarction  and  hypertension  (87  cases,
24.2%),  heart  failure  and  hypertension  (60  cases,  16.7%).
Three-disease  combinations:  diabetes  and  cerebral  infarction
with hypertension (28 cases, 24.1%), heart failure and diabetes
with  hypertension  (21  cases,  18.1%),  atrial  fibrillation  and
diabetes with hypertension (18 cases, 15.5%).

 2.7    Factors influencing ED length of stay
Multiple linear regression analysis showed that all VIF values
were  less  than  5,  indicating  no  significant  multicollinearity
among  the  independent  variables,  and  identified  month  of
presentation  (β = −14.087, P =  0.01),  season  of  presentation
(β = −39.800, P =  0.02),  and  number  of  comorbidities  (β =
87.876, P < 0.001) as independent predictors of ED LOS. The
model  explained  21.4%  of  LOS  variability  (adjusted R2 =
0.214).  Other  variables,  including  age,  sex,  triage  level,  CCI,
and  disease  category,  did  not  reach  statistical  significance
(Table 4).

 3    Discussion

 3.1    Seasonal  and  temporal  variation:  Increased
detention risk in autumn, winter, and peak hours
Our  findings  demonstrate  that  super-elderly  patients  most
frequently  presented  during  autumn  (26.0%)  and  winter
(28.0%), with peak attendance occurring between 08:00–11:59
and 16:00–19:59. The higher incidence in colder seasons may
be  attributable  to  increased  respiratory  infections  caused  by
reduced mucociliary clearance and airway irritation from low
temperatures,  as  well  as  heightened cardiovascular strain due
to  vasoconstriction  and  elevated  blood  pressure—factors
particularly  detrimental  to  immunocompromised  older
adults.  These  observations  align  with  previous  reports
indicating  a  winter  predominance  of  respiratory  and
cardiovascular events in elderly populations [13–15].

Beyond  the  direct  effects  of  cold  on  the  respiratory  and
circulatory  systems,  several  factors  may  contribute  to
increased autumn and winter ED visits. First, dietary changes
during  colder  months—including  higher  calorie,  fat,  and
sodium  intake—may  exacerbate  hypertension  and
cardiovascular  risk  [16].  Second,  reduced  physical  activity  in
cold  weather  may  increase  thrombotic  risk,  as  low
temperature  upregulates  transferrin  to  induce
hypercoagulability  [17],  and  respiratory  infections  are
independently  associated  with  disseminated  intravascular
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coagulation  [18].  Third,  decreased  outdoor  activities  and
reduced  sunlight  exposure  may  exacerbate  anxiety  and
depression,  prompting  ED  visits  among  the  elderly  [19].  A
European  multicenter  study  confirmed  that  winter  dyspnea
patients  were  significantly  older  with  higher  rates  of  lower
respiratory  tract  infections  [20].  These  multifactorial
mechanisms  suggest  that  promoting  indoor  physical  activity,
optimizing nutritional support,  and addressing mental health
needs may help reduce the burden of winter ED visits.

The  temporal  distribution  mirrors  general  ED  utilization
patterns,  suggesting  that  circadian  rhythms  and  daytime
access  to  healthcare  resources  remain  influential  even  in  the
super-elderly  subgroup.  From  a  clinical  operations
perspective,  these  results  support  the  need  for  dynamic
staffing  and resource  allocation  during  high-demand seasons
and time windows, with particular attention to older patients
with  multiple  comorbidities,  in  order  to  minimize  crowding
and prevent care delays.

 3.2    Comorbidity  burden:  A  central  driver  of
prolonged stay
A  defining  characteristic  of  our  cohort  was  the  high
comorbidity burden, with a mean of 3.8 conditions and a CCI
of  5.6.  The  most  frequent  combination  was  diabetes  mellitus
with  hypertension,  confirming  that  multimorbidity  is  the
norm rather than the exception in super-elderly patients [21].
Multiple  linear  regression  analysis  identified  the  number  of
comorbidities  as  an  independent  predictor,  with  each
additional  condition  associated  with  an  87.876-minute
increase  in  ED  LOS  (P <  0.001),  consistent  with  findings  by
Charlson et al. [22, 23], linking comorbidity indices to greater
medical  complexity.  Importantly,  recent  studies  have  shown
that  targeted  interventions  such  as  frailty  alerts  can
significantly  reduce  ED  waiting  time  and  length  of  stay  in
older patients [24].

The  need  for  extended  diagnostic  workup,  medication

 

Table 1    Comparison of different age groups

Super-elderly group
(80–89 years old), n = 1053

Longevity group
(≥ 90 years old), n = 260

X2/t P value

Gender 3.523a 0.03

Male 522 (49.6%) 112 (43.1%)

Female 531 (50.4%) 148 (56.9%)

Disease category by organ system 13.187a 0.15

Symptoms, signs, and clinical and laboratory findings, not elsewhere classified 649 (61.6%) 170 (65.4%)

Circulatory system 163 (15.5%) 37 (14.2%)

Respiratory system 77 (7.3%) 11 (4.2%)

Digestive system 61 (5.8%) 8 (3.1%)

Injuries, poisonings, and certain other consequences of external causes 42 (4.0%) 17 (6.5%)

Endocrine, nutritional, and metabolic diseases 18 (1.7%) 3 (1.2%)

Genitourinary system 8 (0.8%) 4 (1.5%)

Musculoskeletal system and connective tissue 9 (0.9%) 1 (0.4%)

Neoplasms 6 (0.6%) 3 (1.2%)

Others 20 (1.9%) 6 (2.3%)

Triage level 10.996a 0.01

Level I 24 (2.3%) 5 (1.9%)

Level II 822 (78.1%) 213 (81.9%)

Level III 183 (17.4%) 29 (11.2%)

Level IV 24 (2.3%) 13 (5.0%)

Patient outcome 10.231a 0.01

Discharged home 478 (45.4%) 98 (37.7%)

Observation in ED 301 (28.6%) 100 (38.5%)

Admitted to hospital 250 (23.7%) 55 (21.2%)

Death 24 (2.3%) 7 (2.7%)

Palliative care 29.369a 0.001

Yes 78 (7.4%) 48 (18.5%)

No 975 (92.6%) 212 (81.5%)

Number of comorbidities 3.76 ± 1.957 3.82 ± 1.961 –0.460 0.64

Charlson Comorbidity Index (CCI) 5.59 ± 1.659 5.67 ± 1.555 –0.625 0.53

LOS (minutes) 524.53 ± 781.573 554.38 ± 551.270 –0.581 0.56

Note: “a” indicates chi-square test; values without “a” indicate t-test.
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Table 2    Gender-based differences

Male (n = 634) Female (n = 679) X2/t P value
Age (mean ± SD) (years) 85.72 ± 4.136 86.31 ± 4.773 –2.373 0.01
Disease category by organ system 27.660a 0.001
Symptoms, signs, and clinical and laboratory findings, not elsewhere classified 408 (64.4%) 411 (60.5%)
Circulatory system 79 (12.5%) 121 (17.8%)
Respiratory system 58 (9.1%) 30 (4.4%)
Digestive system 35 (5.5%) 34 (5.0%)
Injuries, poisonings, and certain other consequences of external causes 21 (3.3%) 38 (5.6%)
Endocrine, nutritional, and metabolic diseases 8 (1.3%) 13 (1.9%)
Genitourinary system 3 (0.5%) 9 (1.3%)
Musculoskeletal system and connective tissue 3 (0.5%) 7 (1.0%)
Neoplasms 4 (0.6%) 5 (0.7%)
Others 15 (2.4%) 11 (1.6%)
Triage level 0.607a 0.89
Level I 13 (2.1%) 16 (2.4%)
Level II 505 (79.7%) 530(78.1%)
Level III 98 (15.5%) 114 (16.8%)
Level IV 18 (2.8%) 19 (2.8%)
Patient outcome 17.151a 0.001
Discharged home 246 (38.8%) 330 (48.6%)
Observation in ED 219 (34.5%) 182 (26.8%)
Admitted to hospital 158 (24.9%) 147 (21.6%)
Death 11(1.7%) 20(2.9%)
Palliative care 0.608a 0.45
Yes 65 (10.3%) 61 (9.0%)
No 56 9 (89.7%) 618 (91.0%)
Number of comorbidities 3.84 ± 1.969 3.73 ± 1.946 0.872 0.38
Charlson Comorbidity Index (CCI) 5.68 ± 1.706 5.54 ± 1.572 1.558 0.12
LOS (minutes) 553.22 ± 914.023 509.16 ± 532.218 1.076 0.28

Note: “a” indicates chi-square test; values without “a” indicate t-test.
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reconciliation,  and  multidisciplinary  input  in  patients  with
multiple chronic illnesses contributes to longer ED stays. This
underscores  the  potential  utility  of  comorbidity  burden  as  a
real-time  triage  and  risk-stratification  tool.  Early
identification  of  high-burden  patients  could  enable  targeted
activation  of  specialized  assessment  pathways,  reducing
redundant testing and process delays.

 3.3    Nonspecific  symptoms  and  assessment
challenges: Impact on triage and management
In 62.4% of cases, the primary diagnosis fell under the ICD-11

category “symptoms, signs, and clinical or laboratory findings
not  elsewhere  classified,” with  common  presentations
including dyspnea,  fever,  and chest  pain.  This  predominance
of  nonspecific  symptoms  reflects  the  phenomenon  of
“symptom  masking” in  older  adults,  wherein  classic  disease
markers are diminished or absent [25–27]. Despite this, 78.8%
of patients were triaged as Level II (acute but not immediately
life-threatening),  indicating  that  a  significant  proportion  of
patients  require  careful  but  non-emergent  evaluation.  Recent
evidence further demonstrates that elderly patients presenting
with nonspecific complaints have a significantly higher risk of
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hospital admission and 30-day mortality, as well as prolonged
ED length of stay [28].

These  findings  highlight  the  importance  of  incorporating
comprehensive  geriatric  assessment  components  into  ED
triage,  including  functional  status,  nutritional  risk,  and
cognitive screening. Such measures could improve diagnostic
precision,  reduce  repeated  investigations,  and  mitigate
unnecessary prolongation of ED stay in patients with unclear
presenting complaints.

 3.4    Age  stratification  and  end-of-life  care  needs:
Higher  palliative  care  utilization  in  the  longevity
group
The  longevity  subgroup  (age  ≥  90  years)  had  a  significantly
higher  proportion  of  palliative  care  utilization  (18.5%)
compared  with  the  80–89-year-old  group  (7.4%; P <  0.01),
indicating  that  advancing  age  is  a  strong  predictor  of  end-
stage  care  initiation  during  emergency  encounters  [29].  This
finding  suggests  that  in  the  oldest–old,  irreversible  disease
trajectories  are  more  common,  necessitating  earlier
discussions about care goals.

Additionally,  circulatory  system  diseases  were  more
prevalent  in  female  patients  (17.8%  vs.  12.5%; P =  0.001),
potentially  reflecting  longer  life  expectancy,  prolonged
atherosclerotic  processes,  and  hormonal  influences  on
cardiovascular risk accumulation [30]. For patients aged ≥ 90

years with declining functional status and limited therapeutic
options,  integrating  palliative  care  teams  into  the  ED
workflow can enhance the quality of end-of-life care, facilitate
family  communication,  and  reduce  unnecessary  prolonged
LOS, thereby optimizing resource use.

 4    Conclusions
This  study  delineates  the  clinical  profile  of  super-elderly  ED
patients:  nonspecific  symptoms predominate,  multimorbidity
is ubiquitous,  and disease patterns and outcomes vary by age
and  sex.  ED  LOS  is  significantly  influenced  by  seasonal  and
temporal  factors,  as  well  as  comorbidity  burden.  The  oldest-
old  (age  ≥  90  years)  demonstrate  a  substantially  higher  need
for  palliative  care.  It  is  recommended  to  proactively  identify
the  end-of-life  care  needs  of  long-lived  individuals,  adopt
dynamic  resource  allocation  strategies,  and  conduct
comprehensive geriatric assessments, with the aim of reducing
emergency  department  stay  times  for  elderly  patients  and
improving the quality and efficiency of healthcare services for
this vulnerable population.

 5    Methods

 5.1    Study design and population
A  retrospective  cross-sectional  study  was  conducted  using  a

 

Table 3    Diagnostic distribution of specific diseases (top 10)

Disease diagnosis Male Female Total

Dyspnea 92 (14.51%) 76 (11.19%) 168 (12.8%)

Fever 85 (13.41%) 69 (10.16%) 154 (11.73%)

Chest pain 38 (5.99%) 28 (4.12%) 66 (5.03%)

Abdominal pain 22 (3.47%) 34 (5.01%) 56 (4.27%)

Pneumonia 32 (5.05%) 20 (2.95%) 52 (3.96%)

Hypertension 10 (1.58%) 34 (5.01%) 44 (3.35%)

Chest tightness 14 (2.21%) 29 (4.27%) 43 (3.27%)

Cough 18 (2.84%) 24 (3.53%) 42 (3.2%)

Dizziness 18 (2.84%) 23 (3.39%) 41 (3.12%)

Coma 11 (1.74%) 18 (2.65%) 29 (2.21%)

In total 634 679 1313

 

Table 4    Multivariable regression results

Variable Regression coefficient (β) Standard error (SE) VIF t value P value

Constant 756.466 418.960 1.806 0.07

Consultation month –14.087 5.616 1.043 –2.508 0.01

Consultation time –1.249 13.784 1.004 –0.091 0.92

Consultation season –39.800 17.912 1.057 –2.222 0.02

Gender –33.064 40.188 1.012 –0.823 0.41

Age –1.460 4.554 1.046 –0.321 0.74

Disease category by organ system 2.132 10.543 1.022 0.202 0.84

Number of comorbidities 87.876 13.540 1.761 6.490 <0 .001

Charlson Comorbidity Index (CCI) –12.577 16.018 1.727 –0.785 0.43

Emergency triage level –54.496 40.012 1.036 –1.362 0.17

Palliative care –22.235 70.693 1.088 –0.315 0.75

Patient outcome 1.586 23.814 1.053 0.067 0.94
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convenience sampling approach.  All  patients  aged ≥ 80 years
who  attended  the  ED  of  a  tertiary  hospital  in  Guangzhou
between  January  1,  2023,  and  December  31,  2024,  were
screened  for  eligibility.  Inclusion  criteria  were:  (1)  age  ≥  80
years;  (2)  admission  to  the  emergency  resuscitation  room,  as
determined  by  the  attending  emergency  physician  based  on
vital  sign  abnormalities,  altered  mental  status,  or
hemodynamic  instability  indicating  an  acute,  severe,  or  life-
threatening  condition  requiring  immediate  monitoring  and
resuscitation;  and  (3)  availability  of  complete  clinical  data.
Exclusion  criteria  were:  (1)  significant  missing  data;  and
(2)  death  on  arrival.  A  total  of  1313  eligible  super-elderly
patients  were  included.  This  study  was  conducted  in
accordance  with  the  Strengthening  the  Reporting  of
Observational  Studies  in  Epidemiology  (STROBE)  guidelines
for cross-sectional studies.

 5.2    Data collection
Data  were  extracted  from  the  hospital’s  electronic  medical
record system and included:

(1) Demographic: Age and gender.
(2)  Clinic  characteristics:  Time  of  initial  physician

evaluation, categorized into six 4-hour intervals:  00:00–03:59,
04:00–07:59,  08:00–11:59,  12:00–15:59,  16:00–19:59,  and
20:00–23:59;  month  of  presentation  (January–December);
season (spring:  March–May;  summer:  June–August;  autumn:
September–November; winter: December–February).

(3)  Disease  category  by  organ  system:  Based  on  ICD-11
coding  [31];  patients  without  a  definitive  diagnosis  were
classified according to the chief complaint.

(4) Triage level: Assigned per institutional pre-examination
triage  criteria  into  four  levels  [32]:  Level  I  (critical),  Level  II

(acute and severe), Level III (urgent), Level IV (non-urgent).
(5)  Comorbidity  profile:  Number of  comorbidities  and the

CCI  [33],  calculated  by  summing  weighted  chronic  disease
scores plus age-adjusted points (+1 per decade≥ 50 years).

(6)  ED  LOS:  Defined  as  the  total  time  (minutes)  from  ED
entry to departure (including admission, transfer, or death).

(7)  Outcome:  Discharge  home  (or  community  follow-up),
ED  observation  without  admission,  inpatient  admission,  or
death (in-ED or ED observation).

(8)  Palliative  care:  Receipt  of  end-of-life  care  targeting
symptom relief and quality of life improvement.

 5.3    Statistical analysis
Statistical  analyses  were performed using IBM SPSS Statistics
version  26.0.  Continuous  variables  were  expressed  as  the
mean  ±  standard  deviation  (SD);  categorical  variables  as
frequencies (n) and percentages. Between-group comparisons
were performed using Student’s t-test or one-way ANOVA for
normally  distributed  continuous  data,  and chi-square  (X2)  or
Fisher’s  exact  tests  for  categorical  variables.  Multiple  linear
regression  analysis  was  conducted  with  ED  LOS  as  the
dependent  variable.  Independent  variables  included  sex,  age,
time  of  presentation,  month,  season,  triage  level,  disease
category, outcome, palliative care status, CCI, and number of
comorbidities  (forced  entry  method).  Regression  coefficients
(β),  standard  errors  (SE),  variance  inflation  factors  (VIF), t
values, and P values were reported. All VIF values were below
5,  indicating  no  significant  multicollinearity,  and  adjusted R2

was  used  to  quantify  the  explanatory  power  of  the  model.
Statistically  significant  associations  were  defined  as P <  0.05.
Variable assignments were presented in Table 5.

 
 

Table 5    Variable assignments

Variable Variable type Coding scheme

LOS Dependent variable Actual value (minutes)

Gender Independent variable Male = 1, female = 2

Consultation time Independent variable 0–3 h = 1，4–7 h = 2，8–11 h = 3，12–15 h = 4，16–19 h = 5，20–23 h = 6

Season Independent variable Spring = 1, summer = 2, autumn = 3, winter = 4

Triage level Independent variable Level I = 1, Level II = 2, Level III = 3, Level IV = 4

Palliative care Independent variable Yes = 1, No = 0

Patient outcome Independent variable Discharged = 1, under observation = 2,
admitted = 3, death = 4

Disease category by organ system Independent variable

Symptoms, signs, and clinical/lab findings, not elsewhere classified = 1, circulatory system
= 2, respiratory system = 3, digestive system = 4, injuries, poisonings, and external cause
consequences = 5, endocrine, nutritional, and metabolic diseases = 6, genitourinary system
= 7, musculoskeletal system and connective tissue = 8, neoplasms = 9, other = 10
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