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1. INTRODUCTION

Aging of populations is a global phenomenon for 
which by the year 2050, the proportion of people 

>60 years of age is estimated to double from 11 to 
22%.1 This occurrence is also reflected in Singapore 
for which recent data has shown that older people 
>65 years of age has increased from 7.2 to 15.2% 
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ABSTRACT

Background/Purpose: Older patients have multiple comorbidities that result 
in adverse health outcomes. However, factors predicting mortality in subacute 
geriatric population is lacking. The study aims to identify factors and develop 
a scoring system to predict 1 year all-cause mortality of older patients in 
subacute geriatric unit.

Methods: This was a prospective study carried out from June 2018 to June 
2019. 290 consecutive patients admitted to the subacute unit in a Singapore 
community hospital were recruited. Patient data collected included 
demographics, laboratory markers, length of stay in acute and subacute 
unit, readmissions rates, medications, geriatric survey instruments. Logistic 
regression was performed to identify factors associated with 1 year all- cause 
mortality. Risk score was calculated for each identified factor and a scoring 
system that stratified patient into 3 risk groups with corresponding mortality 
percentages was developed. 

Results: Our study showed a 1 year all-cause mortality of 15.8% post 
subacute unit discharge. Predictors of mortality included eGFR <60ml/
min/1.73m2 (OR 6.30; 95% CI 2.34, 16.92), 1 year readmission (OR 4.58; 95% 
CI 1.28, 16.38), hypoalbuminemia <35mmol/L (OR 4.10; 95% CI 1.68, 10.01), 
dysnatremia (<135 or >145 mmol/L) (OR 3.49; 95% CI 1.07, 11.44) and MMSE 
<24 (OR 2.66; 95% CI 0.55, 12.90). Our scoring system stratified patients into 
3 groups with the following 1 year mortality risk: Low: 3.2%, Moderate: 7.7%, 
and High: 45.2%. 

Conclusion:  Readmission within 1 year,  dysnatremia, low eGFR, 
hypoalbuminemia and lower MMSE scores were significant predictors of 1 
year mortality post discharge from a subacute unit.
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the subacute unit. These patients generally require 
inpatient rehabilitation, who are medically stable and 
do not have severe ongoing acute illness that require 
frequent investigations and treatment. The exclusion 
criteria include patients who solely need rehabilitation 
or awaiting institutionalize placement on discharge 
from acute hospital. Informed consent was obtained 
from patients and proxy consent was obtained from 
next-of-kin for mentally incapacitated patients. 
 
2.2. Data Collection

A data collection form was developed to facilitate 
data collection by the study team. All data were 
retrieved from the Electronic Health Records and 
patient questionnaires admitted during the stay. 

Predictors included in this study included patient 
demographics, length of stay in acute and subacute 
unit, readmissions at 30 days, 3 months, 1 year and 
ED admissions in 1 year. Comorbidities such as 
congestive heart failure, previous myocardial infarct, 
cerebrovascular disease, diabetes mellitus as well 
as Charlson comorbidity index (CCI) scores as an 
overall comorbidity surrogate were included. The 
laboratory values included in this study were taken 
on discharge when acute medical issues have been 
addressed and treated. Creatinine and estimated 
Glomerular filtration rate (eGFR), as well as albumin 
were selected as surrogate of kidney and liver 
function respectively. Serum sodium was also included 
as it is a common electrolyte disorder which may 
be a laboratory manifestation of underlying medical 
condition.13 Haemoglobin was also included in the 
study as it is prevalent in the geriatric population and 
many studies have associated anaemia with adverse 
health and functional outcomes.10,14 Mini-mental state 
examinations (MMSE), Geriatric depression scale 
(GDS) as well as presence of feeding tube and urinary 
catheter on admission were included in the analysis 
as well. We also included prior medications such 
as anti-coagulants, dual anti-platelets, anxiolytics, 
antipsychotics, anti-depressant, insulin, diuretics and 
more than 6 medications at discharge in the analysis. 
Geriatric syndromes such as frailty status using frailty 
scales and physical performance measurements like 
hand-grip strength (HGS) and gait speed (GS) were 
also included.

Clinical Frailty Scale (CFS) scores were scored by 
trained physicians based on interview with patients 
and family. The CFS ranges from 1 (very fit) to 9 
(terminally ill) based on descriptors and pictographs of 
activity and functional status according to Rockwood’s 
CFS.15 The CFS was categorized into: non-frail (CFS 
1–3), pre-frail (CFS 4), mildly frail (CFS 5), moderately 
frail (CFS 6) and severely frail (CFS >7) for data 
analysis.

Modified Barthel Index (MBI) is a tool to assess an 

between 2000 to 2020.2 The aging population has 
exerted more pressure on the public healthcare 
system with increasing demands of  hospita l 
admission. Increasingly, the concept of a subacute 
geriatric unit has emerged as an available option for 
elderly patients who require intermediate length of 
inpatient stay in a lower acuity setting.3 The benefit 
of subacute geriatric unit with its interdisciplinary 
care is further exemplified by a study in Taiwan that 
showed improvement in functional recovery and 
reduction in 1 year mortality.4 The benefit of post-
acute care for improvement in function and mortality 
also extend to hip fractures5 and stroke patients.6 
Our subacute unit was established in a community 
hospital7 in the eastern region of Singapore targeting 
this group of patients who required a period of 
inpatient medical care to recover and stabilize from 
complicated medical conditions and also required 
rehabilitation to achieve successful transition back 
to the community. This group of frail geriatric 
patients often have multiple comorbidities and it is 
paramount to identify those who are at high risk of 
adverse health outcomes. Clinicians must therefore 
differentiate between low and high risk patients and 
institute appropriate management for those at higher 
risk. Furthermore, this also allows identification of 
patients with poor prognosis whereby Advanced Care 
Planning (ACP) and discussions of end-of-life care are 
important hence minimising medically futile inpatient 
treatment in this group of patients.8 To date, studies 
on multiple mortality predictors have been performed 
in acute geriatric hospital settings.9,10 While previous 
study has demonstrated association of dementia, liver 
disease and cancer with mortality in the subacute 
setting,11 there is no study to our knowledge that 
has thoroughly investigated other variables such as 
geriatric syndromes that could be associated with 
mortality in the subacute setting. 

The primary objective of this prospective study was 
to investigate factors associated with 1-year all cause 
mortality of older patients in a subacute geriatric unit 
in Singapore. 

The secondary objective was to develop a scoring 
tool to predict 1-year all cause mortality for patients 
who are admitted to the subacute geriatric unit, which 
is currently lacking. 

2. METHODS

2.1 Design and Participants

This was a prospective study carried out from June 
2018 to June 2019. Consecutive patients admitted 
to the subacute unit from acute geriatric units, other 
medical and surgical units and direct admission 
from the emergency department–Short Stay Unit 
12 were included. Suitable patients were reviewed 
and selected by geriatricians to be transferred to 
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1-year post discharge from our subacute geriatric 
ward. The mean age was 83.5 years with a greater 
proportion of female (59.7%) patients. In terms of the 
race distribution, 72.8% of the patients were Chinese, 
21.4% were Malay and 5.9% were Indian. 

In terms of comorbidities, 14.5% of patients had 
congestive heart fai lure, 26.2% had previous 
myocardial infarct, 42.1% had cerebrovascular disease 
and 36.2% had diabetes mellitus. The patients had 
a mean CCI score of 3.3 and CFS score of 4.84. 
The proportion of patients who were moderately to 
severely frail was 36.3%. Mean BMI was 22.8. The 
proportions of patients on NGT and IDC on admission 
were 2.4% and 4.8% respectively which was similar to 
those of 2.4 % and 5.8% on discharge. 

In terms of geriatric syndromes, 30% of patients 
had background dementia with mean MMSE score 
of 16.7; of which 4.8% were severe. Among which, 
8.6% and 16.9% had behavioural and psychological 
symptoms of dementia and depression (mean GDS 
4.81) respectively. A total of 17.6% of patients 
presented with delirium and 41.4% had incontinence. 
There were 86.5% of the patients who were immobile 
with a mean GS of 9.01 seconds and HGS of 10.9kg. 
A significant proportion of patients had prior history 
of falls (60.7%) and osteoporosis (43.8%).

With regards to abnormal laboratory parameters, 
39% of patients had dysnatremia (<135mmol/
L or >140mmol/L) and 35.9% of patients had 
hypoa lbuminemia  (<35mmol /L ) .  The  mean 
haemoglobin was 12.0% and 43.2% of patients had 
eGFR of <60ml/min/1.73m2.

On discharge, 94.5% of patients had >6 medications. 
Among which, 15.9 % are on anti-coagulant; 5.2% 
were on dual anti-platelets; 4.5% were on anxiolytics; 
5.2% were on insulin; 6.2% were on anti-psychotics; 
19.4% were on anti-depressant and 12.5% were on 
diuretics.

In terms of readmission rates, 23.3%, 37.8%, 66.1% 
of patients had readmissions in 30 days, 3 months 
and 1 year respectively. 55% of patients visited the 
emergency department within 1 year. The average 
length of stay in the acute and subacute ward was 
11 and 20 days respectively. The above results are 
represented in Table 1. 

Table 2 shows the univariate analysis of the variables 
that predict 1-year mortality post subacute unit 
discharge. The parameters that showed positive 
association with 1-year mortality are congestive 
heart failure, CCI, dysnatremia, creatinine level, 
eGFR <60ml/min/1.73m2, hypoalbuminemia, use 
of diuretics, severe dementia, presence of >6 
medications during discharge, CFS score, MBI at 
admission, 30 day readmission, 3 month readmission, 

individual’s ability to perform activities of daily living. 
The HGS test measures the maximum isometric 
strength of the hand and forearm muscles. It is used 
as a screening tool for measurement of upper body 
strength and overall strength. In our study, the HGS 
was measured using a single calibrated Jamar digital 
dynamometer16 by the occupational therapist. GS17 
was calculated from the time taken to ambulate 4 
metres on a level surface. 

The MMSE is used as a screening tool for cognitive 
impairment. The cut-off point established for normal 
cognition is that of 24.18

The GDS is a 15 questions screening tool used to 
screen for presence of depression whereby a score of 
≥5 suggests depression.19

All three surveys were conducted in the subjects’ 
main language as far as possible. Validated translated 
versions in Chinese and Malay were also used, 
considering the multi-ethnic population.

2.3. Statistical Analysis

All the data were represented as percentages for 
categorical variables, mean with standard deviation 
(SD) and median with interquartile range (IQR) for 
parametric and non-parametric variables respectively. 
Binary logistic regression was performed to identify 
independent risk factors associated with 1-year 
all cause mortality. A prediction model on 1-year 
all cause mortality was built by including all the 
independent risk factors and Hosmer-Lemeshow 
goodness-of-fit showed P >0.05 indicated that 
the model fit was fulfilled. Receiver operating 
characteristics (ROC) curve was performed to test 
the ability of the model to discriminate the case from 
non-case. A risk score of each predictor variable 
was obtained using round down odd ratio from the 
multivariable logistic regression. The final risk score 
was calculated by the summation of all the individual 
predictor variable risk scores and categorized into 
low, moderate and high-risk groups. The percentage 
mortality at 1 year was calculated for each risk group. 
All the statistical analysis was performed using Stata 
version 16 (Stata Corporation, College Station, TX, 
USA) and statistically significance was taken at P 
<0.05. 

2.4. Ethics Approval 

This study was performed with ethics approval from 
Singhealth Centralised Institutional Review Board, 
Singapore (CIRB Ref: 2017/3000).
 
3. RESULTS 

A total of 290 patients were recruited into this study 
of which 46 out of 290 patients (15.8%) died within 

36



Aging Medicine and Healthcare 2023;14(1):34-42. doi:10.33879/AMH.141.2021.12110

Mortality
P valueNo (n=244) Yes (n=46) Total 290

Mean (S.D) Mean (S.D) Mean (S.D)
Age, years 244 46 290 0.928

83.5±0.5 83.6±1.0 83.5±7.1
Charlson 
Comorbidity

244 46 290 0.007

Index scores 3.1±0.2 4.5±0.5 3.3±2.6
BMI 208 39 247 0.055

23.1±0.4 21.3±0.9 22.8 + 5.9
Gender

Male 94 (80.3) 23 (19.7) 117 (40.3) 0.146
Female 150 (86.7) 23 (13.3) 173 (59.7)

Race 
Chinese 178 (84.4) 33 (15.6) 211 (72.8) 0.844
Malay 51 (82.3) 11 (17.7) 62 (21.4)
Indian 15 (88.2) 2 (11.8) 17 (5.9)

NGT at admission
No 239 (84.5) 44 (15.6) 283 (97.6) 0.307
Yes 5 (71.4) 2 (28.6) 7 (2.4)

IDC at admission
No 233 (84.7) 42 (15.3) 275 (95.2) 0.250
Yes 10 (7.1) 4 (28.6) 14 (4.8)

Serum Sodium
Normal 215 (86.0) 35 (14.0) 250 (86.5) 0.024
Abnormal 
(<135 or 
>140mmol/L)

28 (71.8) 11 (28.2) 39 (13.5)

Creatinine 243 46 289 0.002
77 (61, 99) 104 (65, 149) 92.8 (56.7)

Hemoglobin 243 46 289 <0.001
11.1(10, 2.2) 9.75 (9.1, 11.5) 12.0 (10.2)

eGFR 
≥60 149 (90.9) 15 (9.2) 164 (56.8) <0.001
<60 94 (75.2) 31 (24.8) 125 (43.2)

Serum Albumin
Normal 
(≥35mmol/L)

167 (90.8) 17 (9.2) 184 (64.1) <0.001

Low 
(<35mmol/L)

74 (71.8) 29 (28.2) 103 (35.9)

Anti-coagulant 
No 203 (83.5) 40 (16.5) 243 (84.1) 0.561
Yes 40 (87.0) 6 (13.0) 46 (15.9)

DAPT
No 231 (84.3) 43 (15.7) 274 (94.8) 0.715
Yes 12 (80.0) 3 (20.0) 15 (5.2)

Anxiolytics 
No 231 (83.7) 45 (16.3) 276 (95.5) 0.700
Yes 12 (92.3) 1 (7.7) 13 (4.5)

Insulin 
No 230 (83.9) 44 (16.1) 274 (94.8) 1.000
Yes 13 (86.7) 2 (13.3) 15 (5.2)

Antipsychotics 
No 226 (83.4) 45 (16.6) 271 (93.8) 0.324
Yes 17 (94.4) 1 (5.6) 18 (6.2)

Antidepressant 
No 196 (84.1) 37 (15.9) 233 (80.6) 0.972
Yes 47 (83.9) 9 (16.1) 56 (19.4)

Diuretics 
No 217 (85.8) 36 (14.2) 253 (87.5) 0.038
Yes 26 (72.2) 10 (27.8) 36 (12.5)

>6 medication at discharged
No 10 (62.5) 6 (37.5) 16 (5.5) 0.027
Yes 233 (85.4) 40 (14.6) 273 (94.5)

30-days readmission
No 198 (89.2) 24 (10.8) 222 (76.8) <0.001
Yes 46 (68.7) 21 (31.3) 67 (23.2)

3-months readmission
No 162 (91.0) 16 (9.0) 178 (62.2) <0.001
Yes 81 (75.0) 27 (25.0) 108 (37.8)

Mortality
P value No (n=244) Yes (n=46) Total 290

Mean (S.D) Mean (S.D) Mean (S.D)
1-year readmission

No 93 (94.9) 5 (5.1) 98 (33.9) <0.001
Yes 151 (79.1) 40 (20.9) 191 (66.1)

1-year ED admission
No 111 (86.1) 18 (14.0) 129 (45.0) 0.659
Yes 133 (84.2) 25 (15.8) 158 (55.0)

Length of Stay at 
acute

244
11 (6.5, 17)

46
15.5 (9, 22)

290
11 (7, 18)

0.010

Length of Stay at 
subacute

244
20 (15, 26)

44
16 (12, 33)

288
20 (14, 27)

0.711

Congestive heart failure 
No 214 (86.3) 34 (13.7) 248 (85.5) 0.039
Yes 31 (73.8) 11 (26.2) 42 (14.5)

Cerebrovascular Disease 
No 147 (87.5) 21 (12.5) 168 (57.9) 0.096
Yes 98 (80.3) 24 (19.7) 122 (42.1)

Diabetes 
No 159 (86.0) 26 (14.0) 185 (63.8) 0.361
Yes 86 (81.9) 19 (18.1) 105 (36.2)

Previous Myocadial infarct
No 184 (86.0) 30 (14.0) 214 (73.8) 0.237
Yes 61 (80.3) 15 (19.7) 76 (26.2)

Dementia
No 174 (85.7) 29 (14.3) 203 (70.0) 0.214
Mild 20 (83.3) 4 (16.7) 24 (8.3)
Moderate 41 (83.7) 8 (16.3) 49 (16.9)
Severe 9 (64.3) 5 (35.7) 14 (4.8)

BPSD
No 222 (83.8) 43 (16.2) 265 (91.4) 0.777
Yes 22 (88.0) 3 (12.0) 25 (8.6)

Delirium 
No 205 (85.8) 34 (14.2) 239 (82.4) 0.099
Yes 39 (76.5) 12 (23.5) 51 (17.6)

Depression 
No 201 (83.4) 40 (16.6) 241 (83.1) 0.447
Yes 43 (87.8) 6 (12.2) 49 (16.9)

Falls 
No 95 (83.3) 19 (16.7) 114 (39.3) 0.763
Yes 149 (84.7) 27 (15.3) 176 (60.7)

Osteoporosis 
No 132 (81.0) 31 (19.0) 163 (56.2) 0.096
Yes 112 (88.2) 15 (11.8) 127 (43.8)

Incontinence 
No 142 (83.5) 28 (16.5) 170 (58.6) 0.736
Yes 102 (85.0) 18 (15.0) 120 (41.4)

Immobility 
No 34 (87.2) 5 (12.8) 39 (13.5) 0.570
Yes 209 (83.6) 41 (16.4) 250 (86.5)

Hand grip at 
admission(best 
hand between 2)

188
11.1±0.4

28
9.4±1.0

216
10.90±5.63

0.116

Gait speed (sec)
57

9.83(7.13,16)
8

8.34 (6.45, 8.98)
65

9.01 (7, 15.6)
0.155

MBI at admission
242

43.1±1.1
45

36.2±2.8
287

42.0±17.7
0.025

CFS scores
239

4.76±0.1
45

5.24±0.2
284

4.84±1.4
0.022

CFS status
Non-frail (1-3) 47 (94.0) 3 (6.0) 50 (17.6) 0.156
Pre (4) 49 (87.5) 7 (12.5) 56 (19.7)
Mild frail (5) 60 (80.0) 15 (20.0) 75 (26.4)
Moderate (6) 68 (81.9) 15 (18.1) 83 (29.3)
Severe (≥7) 15 (75.0)  5 (25.0) 20 (7.0)

GDS scores
194

4.78±0.3
25

5.04±0.6
219

4.81±3.6
0.708

MMSE scores
214

17.3±0.5
31

12.9±1.6
245

16.7±8.01
0.011

Table 1. Subject characteristics and all cause mortality at 1 year
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OR (95% CI) P value

1-year readmission

No REF 0.001

Yes 4.93 (1.88, 12.9)

1-year ED admission 

No REF 0.659

Yes 1.16 (0.60, 2.23)

Length of Stay at acute unit 1.03 (1.004, 1.06) 0.024

Length of Stay at subacute unit 1.004 (0.99, 1.02) 0.680

Congestive heart failure 

No REF 0.043

Yes 2.23 (1.03, 4.86)

Cerebrovascular Disease 

No REF 0.098

Yes 1.71 (0.90, 3.25)

Diabetes 

No REF 0.362

Yes 1.35 (0.70, 2.58)

Previous Myocadial infarct 

No REF 0.239

Yes 1.51 (0.76, 2.99)

Dementia 

No REF

Mild 1.2 (0.38, 3.76) 0.755

Moderate 1.17 (0.50, 2.75) 0.717

Severe 3.33 (1.04, 10.7) 0.042

BPSD

No REF 0.582

Yes 0.70 (0.20, 2.46)

Delirium 

No REF 0.103

Yes 1.86 (0.88, 3.90)

Depression 

No REF 0.449

Yes 0.70 (0.28, 1.76)

Falls 

No REF 0.763

Yes 0.91 (0.48, 1.72)

Osteoporosis 

No REF 0.098

Yes 0.57 (0.29, 1.11)

Incontinence 

No REF 0.736

Yes 0.89 (0.47, 1.70)

Immobility 

No REF 0.571

Yes 1.33 (0.49, 3.61)

Hand grip at admission (best hand between 2) 0.94 (0.87, 1.02) 0.136

Gait speed (sec) 0.89 (0.74, 1.06) 0.193

MBI at admission 0.98 (0.96, 0.99) 0.017

CFS scores 1.33 (1.03, 1.72) 0.029

CFS status

Normal (0-3) REF

Pre (4) 2.24 (0.55, 9.17) 0.263

Mild frail (5) 3.92 (1.07, 14.3) 0.039

Moderate (6) 3.46 (0.95, 12.6) 0.060

Severe (≥7) 5.22 (1.11, 24.5) 0.036

GDS scores 1.02 (0.91, 1.14) 0.734

MMSE scores

<24 REF 0.109

≥24 0.3 (0.68,1.31)

OR (95% CI) P value

Age, years 1.002 (0.96, 1.05) 0.931

BMI 0.94 (0.88, 1.06) 0.074

Charlson Comorbidity Index scores 1.22 (1.08, 1.37) 0.001

Gender

Male REF 0.148

Female 0.63 (0.33, 1.18)

Race 

Chinese REF

Malay 1.16 (0.55, 2.46) 0.692

Indian 0.72 (0.16, 3.29) 0.671

NGT at admission

No REF

Yes 2.17 (0.41, 11.6) 0.363

IDC at admission

No REF

Yes 2.22 (0.66, 7.41) 0.195

Serum Sodium

Normal REF 0.028

Abnormal (<135 or >140 mmol/L) 2.41 (1.10, 5.28)

Creatinine 1.01 (1.06, 1.02) <0.001

Hemoglobin 0.96 (0.83, 1.11) 0.574

eGFR 

≥60 REF 0.001

<60 3.28 (1.68, 6.39)

Serum Albumin

Normal (≥35 mmol/L) REF <0.001

Low (<35 mmol/L) 3.85 (1.99, 7.44)

Anti-coagulant 

No REF 0.562

Yes 0.76 (0.30, 1.92)

DAPT

No REF 0.658

Yes 1.34 (0.36, 4.96)

Anxiolytics 

No REF 0.420

Yes 0.43 (0.05, 3.37)

Insulin 

No REF 0.779

Yes 0.80 (0.18, 3.69)

Antipsychotics 

No REF 0.242

Yes 0.30 (0.04, 2.28)

Antidepressant 

No REF 0.972

Yes 1.01 (0.46, 2.25)

Diuretics 

No REF 0.042

Yes 2.32 (1.03, 5.21)

More than 6 medication during discharged

No REF

Yes 0.29 (0.10, 0.83) 0.021

30 days readmission

No REF <0.001

Yes 3.77 (1.93, 7.34)

3-months readmission

No REF <0.001

Yes 3.38 (1.72, 6.62)

Table 2. Univariate Analysis of variables to predict 1 year all cause mortality post subacute unit discharge
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affiliated geriatric acute unit of 35.7% death 1-year 
post-discharge.9 Our 1-year all cause mortality rate 
was also lower than the average 28% death rate 
1-year post-discharge in 220 intermediate care 
institutions in England.11 The lower mortality rate in 
our subacute geriatric unit could be explained by 
the appropriate selection of non-acutely ill patients 
requiring optimization of their medical conditions 
and rehabilitation by our geriatricians. Nonetheless, 
our findings revealed a significant proportion of 
patients who died within 1 year constituting a major 
healthcare concern. In addition, our patients admitted 
to the subacute unit had a mean CFS score of 4.76- 
5.24 which identified them as approaching from the 
vulnerable to the mildly frail category15 and mean CCI 
score of 3.1-4.5. This discordance of being mildly frail 
with low CCI scores yet having disproportionally high 
mortality rate needs better understanding. This further 
emphasizes the impetus for this study to identify the 
predictive factors that are associated with mortality in 
the subacute setting.

Existing studies showed that age, red and white blood 
cell count, C-reactive protein, albumin level and high-
density lipoprotein cholesterol level to be correlated 
with mortality in geriatric units.10 A previous study in 
our regional acute geriatric unit found abbreviated 
mental test (AMT) score, admission for falls and 
depression to be associated with death within one 
year post-discharge.9 In our study, hypoalbuminemia, 
low eGFR and dysnatremia were associated with 
increased 1-year mortality. Frailty represented by CFS 
score, congestive heart failure, severe dementia with 
lower MMSE, higher CCI score, usage of diuretics 
and readmission within 30 days, 3 months and 1 year 
were all associated with increased 1-year mortality 
post discharge in our univariate analysis. Being 
prescribed more than 6 medications on discharge 
was also associated with increased mortality in our 
univariate analysis which is in concordance with 

1-year readmission, length of stay in acute unit. 
Frailty was associated with increased 1-year mortality 
but only the associations between mildly frail and 
severely frail within 1-year mortality were statistically 
s ignif icant.  Higher MBI score was negatively 
associated with 1-year mortality.

Our multivariate analysis showed that eGFR<60ml/
min/1.73m2, 1-year readmission, hypoalbuminemia, 
dysnatremia and MMSE <24 are predictors of 1-year 
mortality post subacute unit discharge (Table 3). The 
AUROC for this prediction model was 0.83 (95% 
CI 0.75, 0.91) (Figure 1) with a goodness of fit test 
p-value 0.178.

Table 4 shows the individual predictor variable 
risk score and the risk scores (RS) category with 
its associated 1-year all cause mortality risk post 
discharge.
 
4. DISCUSSION 

The 1-year all cause mortality rate in our subacute 
geriatric unit was 15.8% which was significantly 
lower in comparison to the acute geriatric unit in our 

Figure 1. Receiver operating characteristics (ROC) curve

OR (95% CI) P value

1-year Hospital readmission 4.58 (1.28, 16.38) 0.019

Serum Sodium Abnormal (<135 or 
>140 mmol/L)

3.49 (1.07,11.44) 0.039

eGFR<60 6.30 (2.34,16.92) 0.000

Serum Albumin Low (<35 mmol/L) 4.10 (1.68,10.01) 0.002

MMSE scores < 24 2.66 (0.55,12.90) 0.223

Table 3. Multivariate Analysis of variables to predict 1-year all 
cause mortality post subacute unit discharge

Risk factors Score

1-year Hospital readmission 4

Serum SodiumAbnormal 
(<135 or >140 mmol/L)

3

eGFR <60ml/min/1.73m2 6

Serum Albumin Low (<35 mmol/L) 4

MMSE <24 2

Total risk scores 19

Risk scores (RS) Category

1 year mortality after discharged

No (n=211)
Number of 

patients (%)

Yes (n=30)
Number of 

patients (%)

Low Risk: RS ≤6 92 (96.8) 3 (3.2)

Moderate Risk: RS 7–12 96 (92.3) 8 (7.7)

High Risk: RS >12 23 (54.8) 19 (45.2)

Table 4. Individual Predictor Variable Risk Score and Risk scores 
(RS) Category with its associated 1 year all cause mortality risk 
post discharge
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higher-quality discharge planning and transitions of 
care. 

Identifying patients approaching end-of-life in a 
rehabilitation centre is a challenging task.33 Similarly, 
the identif ication of these patients with poor 
prognosis may be challenging in the subacute setting 
as patient may appear less acutely ill. Henceforth, 
we developed a scoring system to predict 1-year all 
cause mortality for patients admitted to the subacute 
geriatric unit. Our scoring system comprises of 
dysnatremia <135 or >145mmol/L, hypoalbuminemia 
<35 mmol/L, kidney impairment of eGFR <60ml/
min/1.73m2), recent hospital readmission within 1 
year and MMSE score of <24. Patients in the high-
risk group had 45.2% mortality rate within 1 year 
post discharge from the subacute unit. This therefore 
allows geriatricians to better identify this high-risk 
group of patients and tailor the care accordingly such 
as focusing towards quality of life and end-of-life care.
 
While we were unable to validate the risk score due 
to small sample size, patients belonging to the high-
risk group had higher mortality rate at 1 year in our 
study. Therefore, we hope our scoring system aids in 
identifying this group of patients with poor prognosis 
leading to the initiation of ACP. The importance of 
ACP cannot be understated especially when patients 
and families have limited understanding of end-
of-life care which includes extent of resuscitation, 
use of inotropes, antibiotics, feeding tubes, renal 
replacement therapy and preferred place of demise.34 
This may also prompt the need for new models of 
care to integrate medical care, rehabilitation, geriatric 
care and palliative care in the subacute unit setting 
as well as in the community to support the needs of 
patients approaching end-of-life.11

There are limitations in our study. Our sample size 
is small which may affect the statistical significance 
of the predictor variables. We were also unable to 
perform validation of our scoring system. Thirdly, 
the patient population of this study is specific to the 
subacute geriatric inpatient setting in a particular 
hospital system, which may not be applicable to other 
geriatric populations. Lastly, our study did not capture 
the cause of death at 1 year which may enable 
physicians to implement disease specific treatment 
strategies to prevent such deaths.

5. CONCLUSION

Our study showed that readmission within 1 year, 
dysnatremia, low eGFR, hypoalbuminemia and lower 
MMSE scores were predictive off 1-year mortality 
post discharge from a subacute geriatric unit. Our 
risk scoring system is potentially a useful tool to assist 
clinicians to identify patients at high risk of mortality 
within 1 year post discharge of subacute unit, hence 
implementing targeted care plans.

existing literature20 emphasizing that polypharmacy is 
a marker of increased mortality. We found that length 
of stay in the acute unit was not associated with 1-year 
mortality. The length of stay in the acute unit might be 
confounded by other factors such as prolonged stay 
due to social discharge issues rather than patient’s 
medical condition.

O u r  m u l t i v a r i a t e  a n a l y s i s  s h o w e d  t h a t 
readmiss ion within 1 year,  dysnatremia,  low 
eGFR, hypoalbuminemia and lower MMSE scores 
predicted 1-year mortality post discharge. Several 
epidemiological studies have demonstrated that 
even mildly elevated creatinine level is associated 
with increased mortality from any cause.21 Therefore, 
consistent with previous mortality predictor study,22 
we found that an eGFR of <60ml/min/1.73m2 is 
a significant predictor for 1-year mortality post 
discharge from our subacute unit. Dysnatremia is the 
most common electrolyte disorder in the hospitalized 
patients who are often asymptomatic but may be 
harbouring an underlying severe condition.13 This may 
result in treatment delay leading to high morbidity and 
mortality. We found that dysnatremia was a significant 
predictive variable in our study which concurred 
with the existing study.13 Hypoalbuminemia is an 
established predictor of poor prognosis and mortality 
for subclinical disease in the healthy elderly23 and was 
found to be a significant mortality predictor in our 
group of elderly population requiring subacute care. 
This could be explained as albumin concentration 
could be a measure of the presence and severity of 
diseases as well as a surrogate marker of nutritional 
state.24 Albumin has also been hypothesized to 
function as a significant antioxidant that removes 
reactive oxygen species which are implicated in many 
diseases such as atherosclerosis and cancer.25 Hence, 
it is not surprising that hypoalbuminemia in older 
adults is associated with poorer outcome. Previous 
study in Taiwan showed that poor cognitive function 
is a significant predictive factor for clinical instability 
in post-acute care.26 Similarly, our study showed that 
worsening dementia9–11 and lower cognitive test 
scores27 were significant predictors of mortality in the 
elderly patients. This correlation can be explained as 
worsening dementia hinders treatment compliance,28 
as well as patients having higher burden of care 
resulting in increased emergency department 
admission29 and length of stay.30 Previous studies 
have shown that hospital readmission was associated 
with mortality.31 Hospital readmissions are especially 
common in the elderly population which translates 
to increasing hospital occupancies and resultant 
healthcare burden and cost. Acute illness resulting 
in readmissions may lead to progressive health 
deterioration and hence higher mortality rate during 
the months post discharge.32 In our study, we showed 
that readmission within 1 year was an important 
mortality predictor which further emphasized the 
need for more robust multifaceted interventions and 
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