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Abstract

Introduction: Little data is available on community hospital admissions. We examined
the differences between community hospitals and the annual trends in sociodemographic
characteristics of all patient admissions in Singaporean community hospitals over a 10-
year period from 1996 to 2005. Materials and Methods: Data were manually extracted
from medical records of 4 community hospitals existent in Singapore from 1996 to 2005.
Nineteen thousand and three hundred and sixty patient records were examined. Chi-
square test was used for univariate analysis of categorical variables by type of community
hospitals. For annual trends, test for linear by linear association was used. ANOVA was
used to generate beta coefficients for continuous variables. Results: Mean age of all patient
admissions has increased from 72.8 years in 1996 to 74.8 years in 2005. The majority
was Chinese (88.4%), and female (58.1%) and admissions were mainly for rehabilitation
(88.0%). Almost one third had foreign domestic workers as primary caregivers and
most (73.5%) were discharged to their own home. There were significant differences in
socio-demographic profile of admissions between hospitals with one hospital having more
patients with poor social support. Over the 10-year period, the geometric mean length of
stay decreased from 29.7 days (95% CI, 6.4 to 138.0) to 26.7 days (95% CI, 7.5 to 94.2),
and both mean admission and discharge Barthel Index scores increased from 41.0 (SD =
24.9) and 51.8 (SD = 30.0), respectively in 1996 to 48.4 (SD = 24.5) and 64.2 (SD = 27.3)
respectively in 2005. Conclusion: There are significant differences in socio-demographic
characteristics and clinical profile of admissions between various community hospitals
and across time. Understanding these differences and trends in admission profiles may
help in projecting future healthcare service needs.
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Introduction

Intermediate care, a range of services facilitating step-
down care from the hospital to home,' has become an
integral part ofthe healthcare system. Community hospitals,
defined as smaller hospitals with fewer onsite facilities
or specialist services which are more suited for acute
specialised care,** are key providers of intermediate care.
Patients are admitted to community hospitals for various
purposes, such as rehabilitation, subacute care, palliative

care and respite care.’ These community hospitals can be
viable alternatives to acute hospitals by increasing functional
independence post-rehabilitation®” and reducing long-term
mortality® as well as readmissions to acute care’ while
remaining as cost-effective as elderly care departments in
acute hospitals.'®!! While a wealth of literature exists on
the benefits of community hospitals for various disease-
specific outcomes, there has been little evaluation of changes
over time with regard to patient characteristics, medical
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comorbidities, and functional status of patients admitted to
community hospitals. The lack of routine data on community
hospital activities poses problems when evaluating theirrole
in healthcare delivery.'? The few existing studies, mainly
from United Kingdom (UK), demonstrate that there can be
significant changes in casemix, patient profile, and purpose
of admission both over time'*!* and between community
hospitals in the same region.’ Particularly in Asia, where
ageing populations'*'® will likely increase demand for
intermediate care, such studies would help in planning
healthcare service delivery in these societies.

Singapore is one such example of a multi-ethnic Asian
society with an ageing population. In Singapore, intermediate
and long-term care (ILTC) is provided both in residential
settings (e.g. community hospitals, nursing homes with and
without chronic sick facilities, and hospices) and home-based
settings.!” Community hospitals in Singapore provide the
bulk of residential intermediate care and are run by voluntary
welfare organizations (VWOs). They care for patients who
have been discharged from acute hospitals but still require
inpatientrehabilitative, subacute and/or convalescent care.'®
As per Singapore’s Ministry of Health (MOH) guidelines,
community hospitals ensure that these patients achieve
their optimal potential before being discharged." Currently,
Singapore has 6 community hospitals: Ang Mo Kio Thye
Hua Kwan Hospital (AMKTHKH), St Luke’s Hospital
(SLH), St Andrew’s Community Hospital (SACH), Bright
Vision Hospital (BVH), Ren Ci Hospital and Kwong Wai
Shiu Hospital, providing a total of more than 1000 beds and
plans are undertaken to build at least 2 more community
hospitals by 2016.%° Although there have been local studies
on the determinants oflength of stay?' and discharge-related
issues,”*?* to date, there has been none investigating the
profile of community hospital patient admissions on a
national level. As such, we reviewed the profile and socio-
demographic characteristics of all patient admissions in all
community hospitals in existence then from 1996 to 2005
with the aim of studying the differences, if any, by hospital
and year of admission. We believe that such areview would
be useful to those involved in the planning and delivery of
intermediate care in Singapore and other similar societies.

Materials and Methods

Data extraction was performed retrospectively from
non-computerised medical records of all patients admitted
to all community hospitals existent in Singapore from 2
January 1996 to 31 December 2005, of which there were
only 4 (AMKTHKH, SLH, SACH and BVH) with one
(BVH) opening only in late 2002. Four research nurses
who were tasked with collecting the data underwent
training and were supervised by the lead author. The data
collection period was from November 2006 to August 2008.
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The study was approved by the National University of
Singapore Institutional Review Board and management of
all community hospitals. The sampling frame for the study
was all patients from all 4 community hospitals. Variables
studied included the socio-demographic characteristics,
clinical profile including the Charlson comorbidity index
(CCMI),” and socio-economic status based on hospital
bed class and means testing. During the study period
in Singapore, only patients staying in C class (non air-
conditioned, 8-bedded) or B2 class (non air-conditioned,
6-bedded) wards received subsidies from the government
for cost of hospital stay; patients in higher class wards
did not receive any subsidy. In 2001, means-testing was
implemented at ILTC facilities for C and B2 class patients
to ensure that subsidies were awarded according to patient
and family’s financial circumstance (i.e. the patient’s total
family income per capita).'” In this study, immediate family
members were defined as spouse, children, grandchildren (or
siblings if the patient is single) who are aged >18 years and
able to provide care to the patient; potential caregivers were
defined asanyone aged>18 years, living with the patient and
is physically able to provide care to the patient (including
foreign domestic worker); while primary caregiver was
defined as the primary person providing physical care to
the patient (including foreign domestic worker). Functional
status was quantified using Shah-modified Barthel Index
(BI)*® and both admission and discharge BI were recorded.
Length of stay (LOS) was calculated as the total number of
inpatient days and time to rehabilitation was calculated as
number of days between date of onset of principal diagnosis
foradmission and date of admission to community hospital.

Statistical Analysis

LOS and time to rehabilitation in the study were skewed,
and were log transformed before further analysis. Pearson’s
chi-square test was used for univariate analysis of all
categorical variables by type of community hospitals; and
test for linear by linear association was used to assess trends
incategorical variables by year of admission. For continuous
variables such as geometric mean of time from onset of
principal diagnosis for admission to date of admission and
length of stay and Bl scores, ANOVA was used to compare
between hospitals and to generate beta coefficients for trends
by year of admission. The same patient who was admitted
more than once into community hospitals would be counted
more than once when generating descriptive results (e.g.
gender, ethnicity). However, for some variables like age,
length of stay and BI scores, results will vary between
different admissions for the same patient. As the profile of
patient admissions is more important from a health services
research perspective (e.g. for health policy and resource
planning) than the individual patient, we opted to analyse
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data by patients admissions and not by individual patient.
All statistical analyses were performed using SPSS Version
17.0 (IBM Corp, NY, USA). Statistical significance was
set at the conventional P <0.05.

Results
For the purpose of anonymity, the 4 community hospitals

are referred to as Hospital A, B, C, and D. The total
sample includes 19,360 admissions from all 4 community
hospitals from 1996 to 2005. The socio-demographic and
clinical information for all patient admissions are shown
by hospital in Table 1 and Table 2 respectively, and the
socio-demographic and clinical information for all patient
admissions by year of admission are shown in Table 3 and
Table 4 respectively.

Table 1. Socio-Demographic Characteristics of All Patient Admissions to Singaporean Community Hospitals from 1996 to 2005 By Community Hospital

(N =19,360)
Community Hospital, n (%
Characteristic Total (%) A B : : C( 2 D P value
(N=19,360)
(N =9675) (N=5012) (N=3911) (N=1762)
Age (years)
<70 6104 (31.5) 3309 (34.2) 1520 (30.3) 1005 (25.7) 270 (35.4) 0,001
>70 13,256 (68.5) 6366 (65.8) 3492 (69.7) 2906 (74.3) 492 (64.6)
Mean Age (SD) 74.1 (11.7) 73.3 (11.8) 74.9 (10.6) 75.4 (11.8) 73.0 (14.6) -
Gender
Male 8120 (41.9) 4087 (42.2) 2121 (42.3) 1590 (40.7) 322 (42.3) 0341
Female 11,240 (58.1) 5588 (57.8) 2891 (57.7) 2321 (59.3) 440 (57.7)
Ethnicity
Chinese 17,112 (88.4) 8629 (89.2) 4404 (87.9) 3403 (87.0) 676 (88.7)
Malay 1159 (6.0) 509 (5.3) 325 (6.5) 285 (7.3) 40 (5.2) “0.001
Indian 842 (4.3) 433 (4.5) 226 (4.5) 144 (3.7) 39(5.1)
Others 247 (1.3) 104 (1.1) 57 (1.1) 79 (2.0) 7(0.9)
Marital status
Single 1756 (9.1) 886 (9.2) 433 (8.7) 269 (6.9) 168 (22.0)
Married 8002 (41.4) 3996 (41.4) 2121 (42.2) 1639 (41.9) 246 (32.3) <0001
Widowed 9018 (46.7) 4525 (46.9) 2299 (46.0) 1885 (48.2) 309 (40.6)
Separated or divorced 551 (2.9) 248 (2.6) 149 (3.0) 115(2.9) 39(5.1)
Type of hospitalization
Rehabilitation 17,046 (88.0) 9014 (93.2) 4183 (83.5) 3199 (81.8) 650 (85.3)
Subacute care 417 (2.1) 148 (4.3) 146 (2.9) 21 (0.5) 102 (13.4)
Chronic sick 326 (1.7) 65(0.7) 103 (2.1) 154 (3.9) 4(0.5) <0.001
Respite 1476 (7.6) 414 (4.3) 523 (10.4) 534 (13.7) 5(0.7)
Others 95(0.5) 34 (0.4) 57 (1.1) 3(0.1) 1(0.1)
Government subsidy level
A 292 (1.5) 171 (1.8) 46 (0.9) 74 (1.9) 1(0.1)
Bl 630 (3.3) 594 (6.1) 26 (0.5) 10 (0.3) 0(0.0)
B2+ 830 (4.3) 813 (8.4) 12 (0.2) 5(0.1) 0(0.0) <0.001
B2 6847 (35.4) 3313 (34.2) 828 (16.5) 2706 (69.2) 0(0.0)
C 10,761 (55.6) 4784 (49.4) 4100 (81.8) 1116 (28.5) 761 (99.9)
Means test category*
Not done 13,982 (71.9) 6417 (66.3) 4826 (96.3) 2682 (68.6) 3(0.4)
0% 3116 (16.1) 2050 (21.2) 81 (1.6) 808 (20.7) 177 (23.2)
25% 332 (1.7) 216 (2.2) 7(0.1) 55(1.4) 54 (7.1) <0.001
50% 789 (4.1) 420 (4.3) 25(0.5) 144 (3.7) 200 (26.2)
75% 1195 (6.2) 572 (5.9) 73 (1.5) 222 (5.7) 328 (43.0)

*Data available from 2002 onwards
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Table 1. Socio-Demographic Characteristics of All Patient Admissions to Singaporean Community Hospitals from 1996 to 2005 By Community Hospital

(N =19,360) (Con't)

Total (%)

Community Hospital, n (%)

Characteristics (N = 19.360) A B C D P value
(N =9675) (N=5012) (N=3911) (N=1762)
Number of visits
1 15,904 (82.3) 8061 (83.3) 4078 (81.4) 3158 (80.7) 607 (79.9)
2 2775 (14.3) 1351 (14.0) 711 (14.2) 589 (15 .1) 124 (16.3)
3 438 (2.2) 201 (2.1) 147 (2.9) 112 (2.9) 23 (3.0) <0.001
4 139 (0.7) 43 (0.4) 53 (1.1) 35(0.9) 8 (1.0)
>5 59(0.3) 19 (0.2) 23 (0.4) 17 (0.4) 0(0.0)
Number of immediate family members
0 1034 (5.4) 467 (4.8) 386 (7.7) 100 (2.6) 81 (10.6)
1 2076 (10.7) 1112 (11.5) 497 (9.9) 325(8.3) 142 (18.6)
2 2650 (13.7) 1368 (14.2) 583 (11.6) 557 (14.2) 142 (18.6)
3 3058 (15.8) 1542 (16.0) 727 (14.5) 632 (16.2) 157 (20.6)
4 2864 (14.8) 1442 (15.0) 749 (14.9) 597 (15.3) 76 (10.0)
5 2299 (11.9) 1152 (12.0) 601 (12.0) 438 (12.3) 63 (8.3) 0.002
6 1789 (9.3) 848 (8.8) 499 (10.0) 399 (10.2) 43 (5.6)
7 1378 (7.1) 661 (6.8) 356 (7.1) 340 (8.7) 12 (2.8)
8 930 (4.8) 434 (4.5) 269 (5.4) 212 (5.4) 15 (2.0)
9 598 (3.1) 293 (3.0) 171 (3.4) 124 (3.2) 10 (1.3)
>10 643 (3.3) 315(3.3) 174 (3.5) 142 (3.6) 12 (1.6)
Number of potential caregivers
0 1967 (10.2) 1100 (11.4) 537 (10.7) 189 (4.8) 141 (18.5)
1 3676 (19.0) 1888 (19.5) 980 (19.6) 581 (14.9) 227 (29.8)
2 6145 (31.7) 2922 (30.2) 1693 (33.8) 1359 (34.7) 171 (22.4) “0.001
3 4975 (25.7) 2333 (24.1) 1290 (25.7) 1245 (31.8) 107 (14.0)
4 1866 (9.6) 987 (10.2) 392 (7.8) 410 (10.5) 77 (10.1)
>5 731 (3.8) 445 (4.6) 120 (2.4) 127 (3.2) 39(5.1)
Relationship of primary caregiver to patient
No primary caregiver 2877 (14.9) 1719 (17.8) 646 (12.9) 318 (8.1) 194 (25.5)
Foreign domestic helper 6413 (33.1) 2743 (28.4) 1793 (35.8) 1718 (43.9) 159 (20.9)
Child 3954 (20.4) 1988 (20.5) 1084 (21.6) 750 (19.2) 132 (17.3)
Spouse 3592 (18.6) 1872 (19.3) 926 (18.5) 672 (17.2) 122 (16.0) <0.001
Sibling 322 (1.7) 141 (1.5) 95 (1.9) 59 (1.5) 27 (3.5)
Others (e.g. friend) 2074 (10.7) 1134 (11.7) 420 (8.4) 392 (10.0) 128 (16.8)
Unknown 128 (0.7) 78 (0.8) 48 (1.0) 2(0.1) 0(0.0)
Year of admission
1996 910 (4.7) 364 (3.8) 95 (1.9) 451 (11.5) NA
1997 1974 (10.2) 1267 (13.1) 325 (6.5) 382(9.8) NA
1998 2064 (10.7) 1234 (12.8) 420 (8.4) 410 (10.5) NA
1999 2096 (10.8) 1211 (12.5) 479 (9.6) 406 (10.4) NA
2000 1843 (9.5) 861 (8.9) 602 (12.0) 380 (8.9) NA “0.001
2001 1862 (9.6) 931 (9.6) 582 (11.6) 349 (8.9) NA
2002 1628 (8.4) 984 (10.2) 289 (5.8) 301 (7.7) 54 (7.1)
2003 2004 (10.4) 800 (8.3) 794 (15.8) 293 (7.5) 117 (15.4)
2004 2403 (12.4) 1040 (10.7) 794 (14.8) 354 (9.1) 260 (34.1)
2005 2576 (13.3) 983 (10.2) 677 (13.5) 585 (15.0) 331 (43.4)
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Table 2. Clinical Characteristics of All Patient Admissions to Singaporean Community Hospitals from 1996 to 2005 by Community Hospital (N =19,360)

Community Hospital, n (%)

Characteristics (; ‘22;19(’;/2)) A B C D P value
(N =9675) (N=5012) (N=3911) (N=1762)
Principal diagnosis for admission
Stroke
Infarct 5931 (30.6) 2938 (30.4) 1655 (33.0) 1212 (31.1) 126 (16.5)
Haemorrhage 1100 (5.7) 448 (4.6) 403 (8.0) 224 (5.7) 25(3.3)
Both 151 (0.8) 45(0.5) 60 (1.2) 41 (1.0) 5(0.7)
Fracture
Hip 3416 (17.9) 1764 (18.2) 710 (14.2) 764 (19.5) 223 (29.3)
Vertebral 589 (3.0) 305(3.2) 115 (2.3) 153 (3.9) 16 (2.1) <0.001
Others 992 (5.1) 510(5.3) 249 (5.0) 195 (5.0) 38(5.0)
Lower limb amputation
Below knee 319 (1.6) 186 (1.9) 87 (1.7) 35(0.9) 11(1.4)
Above knee 71 (0.4) 41 (0.4) 18 (0.4) 8(0.2) 4(0.5)
Others (forefoot & others) 37(0.2) 15(0.2) 13(0.3) 9(0.2) 0(0.0)
Others 6708 (34.6) 3423 (35.4) 1702 (34.0) 1270 (32.5) 314 (41.2)
Charlson comorbidity index

0 3270 (16.8) 1890 (19.5) 603 (12.0) 637 (16.3) 140 (18.4)

1-3 8675 (44.8) 4271 (44.1) 2031 (40.5) 1984 (50.7) 392 (51.4)

4-6 6443 (33.2) 3088 (31.9) 2015 (40.2) 1150 (29.4) 190 (24.9) <0.001

>7 969 (5.0) 425 (4.4) 363 (7.2) 140 (3.6) 40(5.2)

Mean ( SD) - 1.21 (0.80) 1.42 (0.80) 1.20 (0.75) 1.17 (0.80) <0.001
AIDS 20 (0.1) 20(0.4) 0(0.0) 0(0.0) 0(0.0) <0.001
Cerebrovascular disease 9746 (50.3) 4487 (46.4) 2882 (57.5) 2078 (53.1) 299 (39.2) <0.001
Chronic pulmonary disease 987 (5.1) 451 (4.7) 342 (6.8) 148 (3.8) 46 (6.0) <0.001
Congestive heart failure 1343 (6.9) 613 (6.3) 313 (6.2) 317 (8.1) 100 (13.1) <0.001
Connective tissue disease 361 (1.9) 193 (2.0) 97 (1.9) 43 (1.1) 28 (3.7) <0.001
Dementia 2562 (13.2) 940 (9.7) 1109 (22.1) 412 (10.5) 101 (13.3) <0.001
Hemiplegia 9189 (47.5) 4528 (46.8) 2880 (57.5) 1600 (40.9) 181 (23.8) <0.001
Leukemia 57 (0.3) 10 (0.1) 47 (0.9) 0(0.0) 0(0.0) <0.001
Lymphoma 62 (0.3) 0(0.0) 55(1.1) 2(0.1) 5(0.7) <0.001
Myocardial infarct 763 (3.9) 307 (3.2) 258 (5.1) 160 (4.1) 38(5.0) <0.001
Peripheral vascular disease 1441 (7.4) 681 (7.0) 452 (9.0) 248 (6.3) 60 (7.9) <0.001
Ulcer disease 2772 (14.3) 1204 (12.4) 919 (18.3) 543 (13.9) 106 (13.9) <0.001
Diabetes

With end organ damage 5778 (29.8) 2773 (28.7) 1670 (33.3) 1151 (29.4) 184 (24.1) <0.001

Without end organ damage 1608 (8.3) 925 (9.6) 284 (5.7) 318 (8.1) 81 (10.6)

Liver disease
Mild 89 (0.5) 21(0.2) 45(0.9) 22 (0.6) 1(0.1) <0.001
Moderate or Severe 125 (0.6) 77 (0.8) 25 (0.5) 17 (0.4) 6 (0.8)

Renal disease
Mild 574 (3.0) 244 (2.5) 155 (3.1) 133 (3.4) 42 (5.5) <0.001
Moderate or Severe 609 (3.1) 352 (3.6) 128 (2.6) 92 (2.4) 37 (4.9)

Malignant tumuor
Non-metastatic 1227 (6.3) 684 (7.1) 263 (5.2) 229 (5.9) 51(6.7) <0.001
Metastatic 328 (1.7) 154 (7.1) 64 (1.3) 77 (2.0) 33 (4.3)
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Table 2. Clinical Characteristics of All Patient Admissions to Singaporean Community Hospitals from 1996 to 2005 by Community Hospital (N =19,360)

(Con't)
mmunity Hospital, n (%
Characteristics Total (%) A = B B C( s D P value
(N =19,360)
(N =9675) (N =5012) (N =3911) (N=1762)
Hypertension 12,442 (64.3) 5928 (61.3) 3430 (68.4) 2630 (67.2) 454 (59.6) <0.001
Hyperlipidaemia 5227 (27.0) 2456 (25.4) 1580 (31.5) 988 (25.3) 203 (26.6) <0.001
E;gi:;‘g:arf:;:rigease (including 5243 (27.1) 2332 (24.1) 1448 (28.9) 1245 (31.8) 218 (28.6) <0.001
Discharge destination
Home 14,224 (73.5) 7206 (74.5) 3609 (72.0) 3006 (76.9) 403 (52.9)
Acute hospital 2872 (14.8) 1460 (15.1) 681 (13.6) 612 (15.6) 119 (15.6)
Nursing home 1930 (10.0) 822 (8.5) 658 (13.1) 254 (6.5) 196 (25.7)
Another community hospital 55(0.3) 19 (0.2) 15 (0.3) 15(0.4) 6 (0.8) <0.001
Sheltered home 64 (0.3) 35(0.4) 10 (0.2) 9(0.2) 10 (1.3)
Discharge against advice 42 (0.2) 22 (0.2) 18 (0.4) 2(0.1) 0(0.0)
Death in community hospital 67 (0.3) 16 (0.2) 18 (0.4) 10 (0.3) 23(0.3)
Others 106 95 (1.0) 3(0.1) 3(0.1) 5(0.7)
Time from onset of principal diagnosis
for admission to date of admission 19.9 17.4 25.0 19.8 24.3 <0.001
(days) (0 to 11068) (0 to 3066) (0 to 2975) (0 to 11068) (0 to 348)
Geometric mean (range)
Length of s.tay (days) 28.1 24.7 34.7 28.2 343 <0.001
Geometric mean (range) (2t0203) (2 to 149) (2 to 156) (210 203) (3 to 136)
Admission Barthel Index score (units) 46.5 48.1 53.5 36.3 38.3 <0.001
Mean (SD) (25.5) (23.5) (26.1) (25.6) (26.7)
Discharge Barthel Index score (units) 60.2 61.3 68.8 50.9 53.9 <0.001
Mean (SD) (28.0) (25.5) (26.7) (30.8) (31.9)

SD: Standard deviation

Numbers may not add up to N because of missing data (rate of missing data across variables ranged from 0% to 0.1%)

November 2012, Vol. 41 No. 11



Profile of Community Hospital Admissions in Singapore from 1996 to 2005—Gerald CH Koh et al

500

(se8) 51T ($°€8) L0OOT (0'6L) L8ST (L769) L06 (6°St) #58 (0Th) vLL (689)s18  (1'8€)L8L  (6'SE) 60L (L'81) OLT 0
(0°€1) vee (TeD Lig (0°L1) 1¥€ (9°9¢) 965 (6°SP) 58 (L8r) 868  (#'6¥) s€0l  (¥'8%) 0001  (€°5H) S68 (¥"€9) LLS 4|
100°0> (1) og (91 8¢ (8'1) 9¢ (@¥) 69 (I'y) LL (sp) €8 (T9) 601 (89) 1¥1 (1'6) 6L1 (8°9) 29 +zd
(T oe (1o Le (€1 st (€7 8¢ oLy (7€) €9 (L) 86 (L) 86 (69) LET (s°2) 89 19
(01 st (90)s1 (8°0) S1 (o 81 (o1 og (1St (61 6€ (871) 8¢ LD vs (9°¢) €€ v
[9A9] %ﬂmmaﬁ-m JURWULIRAOD)
Tos oz (6°0) 81 Lo)1r (€0s (s0)6 Tos To)s o6l Lo0o9 SO
('s) 8¢€1 (09 121 (') 6 (0191 To) ¥ (Loyer (€0)L (80) 91 00 o (CRNY andsay
100°0> (T2 9s (02 8¢ (o9 ern (8°9) 56 (1'8) 0S1 (8'6) 081 @®on)Lee (601 ste  (L1D)I€T (8°91) €81 OIS oruoIy)
(9°¢) €6 (0'1) s¢ [CRIN4 (9°0) 01 o)L (1) se (6'1) 6€ ((RPRES T ev (€0 1¢ 1)) JInoeqng
(L'88)¥8zc  (S°16) 00TT (5°68) €6L1 (6'16) 9611 (1°16) 9691 ey Lot (L98) 8181 (998) 8.1  (1'€8) 1491 (9'8L) SIL UONEN[IRYY
uopezipeydsoy jo adAy,
(L9 v6 (o)L (o) 19 (0°¢) 6% (10 oy (L2 os (€2 61 (672) 6S T ev (s¢)ce PA2IOAI( 10 pajeredog
(Lov)zoct (s Ly) Trll (T'sv) 06 (€ Ly) OLL (€°Lp) 188 (09%) L¥8 (Sop)eLe (L) 816 (€'8%) TS6 (€°LY) 6T PoMOpIM
vt (8'8€) 666 (T'69) 1+6 (Lov) s (6°0t) 999 (r'ev) LO8 (9°¢p) €08 (Ter) e (Ovh) #06  (6°0%) LOS (6'T1) 08¢ POLIIEIA
(801 LLT (Ton ove (0°11) 02T () ¥a4 (L) g€t (L) Trt (0°6) 881 (r'8) €L1 (9°8) 691 (€21)99 o[3urg
snjejs [ejLIeAl
1) ot (T 6t (01 ot LnLe @Lnie (91) 0g (01 e (1 ec (60) L1 (608 SO
(8°¢) L6 8%) SI1 (1°9) zo1 (67¢) €9 (67¢) €L (8¢)oL (S¥) s6 (€9) 88 (€9 vo1 (87¢) s¢ uerpuy
1000>  (€8)€IC (9°L) T81 (¥'9) 621 (89)0r1 (s°9) €01 (0°9) €6 (Ty) 88 (6'%) 01 (81) $6 8%) ¥t Aefey
(r'98) 9zze  (#'98) LLOT (S°L8) €SL1 (L'L8) 8Tw1 (6'88) 591 (5°68) 0591  (T06) 1681  (L'68) 1581  (1'68) 8SLT  (+7°06) €78 asoury)
Ayprugpy
(T6s) stst  (£09) 6vp1 (0°LS) 0P 11 (L99) €26 (€99) 6¥01 (#'65) 9601  (9'L5)80TT  (19S) 6STT (€8S 0SIT  (L'6S) €S S[ewd,{
%20 (8°0%) 0S0T (L°6%) LS6 (€¥) 198 (€7ev) 90L (Lep) v18 (9°0%) ¥¥L (rer) 888 (6°¢p) 116 (L1p) €T8 (€°0v) 89¢ oleN
JIpudnH
@iyl (€1 svL 61D 0L (SIDS¥HL Lon 8L (cmsy.  CrseL  ©eDyee  Geree  (0TD8TL (as) ueay 23y
1000 (€10 vesr  (1'1L) 60L1 (89) 19¢€1 (89) 8011 (6'0L) 61€1 (soL) 96zl (€59 69€1  (L'99)8Lel  (1'$9) €81 (0°S9) T6S 0L<
(L'82) ovL (6'82) L69 (Te) Tr9 (o) 128 (1'62) £¥S ($°62) #¥S Ly oz, (€€ 169  (6'7€) 889 (6'%¢) 81¢ 0L>
(s18dx) 98y
(9LST=N) (€0vT =N) #00Z = N) (8791 =N) (2981 = N) (€r8T =N)  (960T=N)  (#902=N)  (rL6T=N) 016 =N)
m..“wu 5002 $00Z €002 2002 1002 0002 6661 8661 L661 9661 sansLIvILILY)

(2/,) U ‘UOISSTWIPE JO IBIX

(09€°61 = N) (uorsstupy Jo 1e3x Aq) SO0Z 01 9661 wWoj sjeydsoy Arunwwo)) uearode3urg 0) SUOISSIUPY Judnjed [[& JO sonsLjorIey)) d1ydei3owap-o100S ¢ d[qe],

Annals Academy of Medicine



501

Profile of Community Hospital Admissions in Singapore from 1996 to 2005—Gerald CH Koh et al

(1¢) 6L (9°¢) L8 (1¢e) 29 (¥'¢) sS (Sv) ¥8 (6%) 06 (€v) 16 (1°¢) €9 (0°¢) 65 (s°9) 05 <

(6°L) v0T (€01) 8¥C (T'8) 591 (LT Loe (0T vee (0cn 1T (8'6) 90t (6'L) 91 (6'L) ss1 (6L cL 4

9760 (1's2) 9%9 (ss 19 (8'%0) Lov (€'L0 svv (L'60) €85 (6'0€) 0LS (6vo)zes  @enwer  (1'Toogy  (TTo) 2ot €

(1'1¢) 108 (0°0¢) 12L (6°0€) 079 (9°87) 99t (6°0¢) SLS (00¢) €56 9ee)voL  (8€0)869  (¥'+€) 089 (6°5¢) Lte 4

(6'02) 6€S (6'61) 6L (s00) 11¥ (T'81) L6T (1) L9T (971) 69T (wLoore  (60dcey (910 Lty (€'02) $81 I

(6°11) LOE (Lom 9st (F'eD 6y (0°6) L¥1 ($°8) 65T (9°L) o1 (L6) €0z (ron) sic (o1 L1z (1'8) vL 0
SI9AI3a1.) [enud)od jo Jdquiny

0°¢) LL 929 (€€)99 (00 €€ 0) sL (s€) 59 (0°¢) €9 (9¢) €L (#'€) 99 (I'y) L€ 01<

(0°¢) 8L (o)L (Lo ss (¢ ss € v9 (1°¢) 85 (1) ¥9 0¢) 19 (#'€) 99 (90 €z 6

(6°€) 001 ) 111 (8¢ LL (€9) L8 (1) s6 (T9) 96 (1°9) 901 (99)srr 99) 011 (Lo ge 8

(579) L91 (s9) 951 (0'9) oz1 (TL) 811 (0'8) 671 (s'8) 951 (s'9) 9¢1 (1'8) 991 (L9) 1g1 (8'8) 6L L

(€8)viT (6°6) 8¢€T (9°L) Ts1 (9°6) 951 (0°01) 981 (9°6)9LT (6'01) 62C (€6) 161 (9°L) 6¥1 (6°01) 86 9

s100  (TeD ove (so1) Tse (szn 1se (8°11) T61 (621 1¥¢ (L1 91e (repsce oneiz  (1°01) 661 (LD vin S

(S¥1) yLE (6'%1) LSE (091) ote (F's1 18T (8°S1) s6T (6'S1) T6T Ty ger  (LeD 18T (FED 9T Ly el 4

(€L1) 9t¥ (6°91) LOY (9speie (F'L1) 8¢ (Ts1) €8¢ (L's1) 68¢ (9osDLze @vDeoe  (€+1)18¢C (0+1) 9t1 €

(s7¢1) 8¢ (I'v1) or€ (€91) L8T (¢T) 10T (811 0tC (€7¢1) s¥T (v soe  (9cn)osc (IS 86T (0%1) 921 4

(9°11) 86¢ (8°11) 8¢ (801)91¢ (€6) 151 (6°8) 991 (L8) 191 (0°6) 681 (Ten st (s'€1) 992 oD +6 I

(ro)eet (ro)zer (TL syl (T¥) 89 (L¥) 88 (8%) 88 (6'%) €01 (so)ern (0L Lgt (Tp) 8¢ 0
SJaquIdu %:Eﬁu djeIpIwruil Jo JaquinN

(€0) L @09 (€0)L (r'0) L (80) ¥1 (€09 (€0) L (To) ¥ (o)1 000 ¢<

(T'1) 8¢ (9°0) #1 (6°0) 81 (6°0) 1 (0°1) 61 (0°1) 61 (9°0) €1 (s0) 01 (To) ¥ 000 4

100°0> LaoL (€2 9 0°€) 09 (820 st (82 €5 (1°¢) 85 L) o9s o) 6v (CRPRES (YRS €

(s1) L6g (Ls1)8LE (ge1) L9T (6'%1) The (€91) €o¢g (8¥1) €LT (espoce  (rspire (T ice (6'9) €9 4

(s08) Loz (1°18) 6¥61 (+'28) TS91 (1°18) 0T€T (1'6L) €LY1 (Lo8) L8¥1  (1'18) 00LT  (6°18) 0691  (L8) LILI (s°z6) T8 I
SJISIA JO JoquunN

(on 1er (81) ss¢ (67¢1) 8LT (0'9) 1€1 VN VN VN VN VN VN %SL

(#'o1) 92 (1°11) 92 (1°6) 281 (S¥) vL VN VN VN VN VN VN %0S

1000>  (¢p) 011 (S%) 601 coiL (Cxokay VN VN VN VN VN VN %ST

(T°9%) L8T1 (6°L€) 116 (9%€) 769 (9°61)61¢€ VN VN VN VN VN VN %0

(9°20) 185 (Lre) oL (6°8€) 6LL (T°59) 7901 VN VN VN VN VN VN auop J0N
»K1039)8J 189) SUBIIA|

(9LST=N) (€0rT=N) 00T = N) (8791 =N) (2981 =N) €8T =N)  (960T=N) (#907=N)  (FL61=N) 016 =N)

ﬂmu $007 007 €007 2007 1007 0007 6661 8661 L661 9661 SonSLIdNOLIRYD)

(%) u ‘uoISsSIWpE JO JBIX

(3,u09) (09€‘61 = N) (uoIssiupy Jo 18dx £q) 00T 01 9661 woig s[eydsoy Ayunwwo)) uedrode3ulg o) SUOISSIWPY Judled [[€ JO sonsLoeIey)) dlydeiSowop-0100§ ¢ 9[qe],

November 2012, Vol. 41 No. 11



Profile of Community Hospital Admissions in Singapore from 1996 to 2005—Gerald CH Koh et al

502

SPIEMUO 7())Z WOIJ d[qE[IBAR BIR(,

(s0) €1 (€0) L +0)6 (roc 08 (Lot (90 z1 (rovze (s'1) og (eDar umouyup)
(€01) $9¢ (L01) 95T (+'01) 60€ (#'01) 691 (8°01) 20T (8'8) 291 (901) €22 (6°6) s0T (1°€1) 85¢C (Len ser (puaLyy '89) s1YO
(€0 65 (10 08 (€0 ov (€1 1C (€D ve (roic (871 L 971) €¢ D6l (el Suqis
— (891) Tev (8°91) €0 (8791) 9¢¢ (oL1) LLT (T91) 10€ (ronore (ren 1oy (€Tdoor  ®1D 1y ($90) 14T asnodg
(F'81) ¥LY (0°02) 08% (L81) vLE (0°81) €6¢ (191) 00€ (8°81) 9v¢ 1o ssy  (Lso1gs (I'v0) 9Ly (Lvo) ste PIIYOD
(Lze) T8 (61€) 99L (8°2€) LS9 (Ls¢) 18 (szp) 16L (Tey) 9LL (rse)oeL  (1'82) 08S (8'+2) 06¥ (€10 v61 10d]oy o1sWOp uS1RI0 ]
(Ie1) 16¥ (F'81) 1t (981) €L€ (s°L1) s8¢ (LzTn) 9ge Lisic (rinecec (€11 €€t (LenoLe (I'rtp 101 Joargored Arewrnid oN
judned 0) 13A133aed Arewrid jo diysuonepy
(9LST=N) (€0¥T=N) F00Z =N) (8791 =N) (2981 =N) €r81 =N)  (960T=N) (+907=N)  (hL6T=N) 016=N)
m..wzu_ S00T $00T £0027 2002 1002 0007 6661 8661 L661L 9661 SINSLIA)IRIRY)

(%) u ‘uoIsSIWIPE JO ABIX

(3,u09) (09€‘61 = N) (uoIssiupy Jo 18dx £q) 00T 01 9661 woig s[eydsoy Ayunwwo)) uedrode3ulg o) SUOISSIWPY Judled [[€ JO sonsLoeIey)) dlydeiSowop-0100§ ¢ 9[qe],

Annals Academy of Medicine



503

Profile of Community Hospital Admissions in Singapore from 1996 to 2005—Gerald CH Koh et al

1000>  (I'91) #1¥ (€71 eve (8'91) 9¢¢ (r'LneLe (€91 L9T (6cnLer  (repsce (ryDoer  (TiDzee (0T 601 SEISIP 1)
1000>  (8'8)9zC (0°8) T61 (9°8) zL1 (9°L) €Tt (89) 9z1 ((WAREA (8°2) ¥91 (T°L) Ly1 (T9) 121 (€9) 6€ 9SEASIp Ae[naseA [erdydiiag
1000>  (L°S)9¥1 (r'v) 901 (€1) 98 T) 69 (s€) 59 (s€) 59 (€€) 69 (8€) 8L (+'2) 8¢ (e e Joaeyul [EIPALdOA
100°0> (CRVNe7 (T0)9 (€0) L (To)1 (o) 1 (roe (roe 001 000 000 euwoyduwdy
100°0> (CRPRL (o) v Tov 000 (To) 1 (roc (To) 1 (10) 1 (roc (To) 1 LU LEY|
1000>  (#77¢) S€8 (0'8¢) €16 (T9r) sT6 (rLy) TLL (1'%9) LOOT (1v9) Le6  (1'vS) €11 (0TS) €£01  (81S) TTol  (€99) TIS eldordiuoy
T50°0 (s11) L6T (I'v1) 6€€ (L¥1) s6T (Tz) 861 (091) L6T (T¥1) 79t vynsoe (e i (r1Dele LooL enuawaq
100°0> (00 18 (5009 (92 €5 (10 ve (1ot (T et (10 e (00 1% (rnee (60)8 ISEISIP INSSH) IANIIUUO))
1250 Lo)eLt (69) 991 (99) g€1 (99) 801 L) Tyl (eL)sel (69) sv1 (0'9) €T1 (9°2) 0s1 (s°2) 89 danyrey 1.1edY 3ANsIZu0)
876°0 (8%) €21 (s9) 1€1 (9°9) €11 (6'%) 08 (L¢) 89 (L9) L8 (6'9) s¥1 (s9)ern (S'p) 88 (€9) 6€ aseasip Areuownd druory)
1000>  (9'8€) $66 (8'2v) 8201 (s'6¥) 766 (L'05) 928 (€°99) 6v01 (r'Ls) Lso1  (FeS) 61T (€S TITT  (STS) 9¢0T  (9°8S) €€6 ISEISIP IB[NISEAOIGII)
6870 001 00)0 (o v (Tro)1 000 (To) ¢ (+'0) 8 (10) € 0°0)0 00) 0 sarv
(1'9) LS1 (T9) 8yl (1°s) zo1 (5°9) 06 (6'%) 26 (T¥) 6 (T9) 801 L) L6 (8¢ sL o e L<
(9°52) 099 (€°62) soL (€9¢) LTL (9°€€) L¥S (T68) 0gL (#'9¢) 0€L s er  ®se)esL (9T (09 LLT 9—+
500 (€Lp) 61TI (O9r) 6111 (Ter) 998 (€rp) Tl (r'ov) st Oscst  (Srhece  (8Tp) €88 (€vp)sL8  (#71S) 89% €1
(0°12) 0¥S (6°L1) 1€¥ (#'s1) 60€ (s91) 69 (s°s1) 88¢ (8°€1) ST @vD e onsve  (€61) 08¢ (L'ST) gvl 0
Xopul %amﬁmnhcﬂ\-oy uosprey)
@) vS11 (F'Th) 8101 (€°L9) LyL (z'9¢) 68 (€29 109 ®80)1es (180885 (109)cey  (£1€)819  (S92) 14T SRWO
(Fo) 11 (o9 Troe Troc 000 (g0 s (roc (€09 Troc 000 (s1o110 79 100J210J) IO
(€06 (9°0) t1 (o) s Loz (€09 (o ¢ (To)s (CX)Xa (To) v (o) 1 00Uy 9A0qY
Lo ey (€D ce 9°71) €€ (1) sz (07 L€ (o1 g€ (o1 €€ Lnog (s'Doe (6D LI 20wy Mofog
:c_a.wa-_a—-ﬂw quil] JoM0 T
's) b€l (L9 8¢l (1's) zo1 098 (€9) 08 (€9) L6 (S'9) s6 (T¥) 98 (s9) 8t1 (6'%) st SPWO
100°0> (€¢)s8 (90 €9 (82) 95 (60 Ly (S Ly (t'€) €9 e iL (62 09 (5°¢) 69 (1°¢) 8¢ [BIGa)IOA
(1°€2) 965 1o vis (0'81) 09¢ (r'L1) ¥8C (e'L1) Tee (ron ez (6spege (89D Lve  (L'v1) 06T (€D 811 dig
dan)de.ay
('0) 01 (9°0)s1 (0'n ot (006 (CXNka (oD er (onie (rnec (8°0) S1 (80) L pog
(I't) 901 (0°9) 121 (99) €€1 L)L (") 001 (69) LTI (69) sv1 (S'9) vE1 (8%) ¥6 (0°L) ¥9 05RO
(r91) €T (1°027) 28¥ (T'L0) svs (8°0¢) Tos (€°5¢) LS9 (T'9¢) 899 (€8¢) €08  (®se)8eL (L9 veL  (L'Th) 68¢ JoTeJU] ONONS
uoIssiupe 1oy sisougeip jedourig
9LST=N) (€0¥T =N) 00z =N) (8791 =N) (2981 =N) (€r81 =N)  (9607=N) (#90z=N) (bL6I=N)  (0I6=N)
mﬂmu $007 $007 €007 2007 1007 0007 6661 8661 L661 9661 SonsLIANIRIRYD)

(%) u ‘uoIsSIWpeE Jo JBIX

(09€°61 = N) (uorssTpy Jo 180X £q) S00Z 0} 9661 Woiy s[eydsoy Ajunuro)) ueosode3urg 0} SUOISSTWPY JUANEJ [[€ JO SONSLIONBIRY)) [BOTUI])) “H d[qBL

November 2012, Vol. 41 No. 11



Profile of Community Hospital Admissions in Singapore from 1996 to 2005—Gerald CH Koh et al

504

(+°0) 01 (Tos (s0) o1 906 (€0s (s0) o1 01 1C (S0 11 (roee (€0) ¢ SWO

(€0) L (90 s1 (L0)v1 (o) c (€0)s (€09 (€09 (10) € r0) L (Toc [endsoy Arunwiiod ut yeaq

(s0) €1 (o e (€0) L (To) ¢ (o e (roc (To) s (€0 L (o) 1 000 9OIAPE JsuTeSe 03IRYdSI

(€0)L (60) T t'0)6 (o) c (To) v (S0 6 (To)s (To) ¢ (To) ¢ 0°0)0 WOy a1y

0600 (T0)9 (ot (€09 (To) ¢ (08 ¥0) L (roc 90) 21 (€0 s (S0 s [endsoy Ayrunttod raylouy

(8°6) tsT (zom ove 9+1) T6C (€'6) Ts1 (s°6) LLT (L) 9g1 (€°6) ¥61 (L°6) 10T (6°6) S61 (€°6) s8 awoy] SuIsImN

(FeD) vre (¥'s1) 69¢ 9v1) T6T (I'eD) ¥1¢ (Ts1) €8¢ (9°1) L8T (TvDLec  (TLDsse  (Tspi1oe (€91 0€l [endsoy ooy

(TsL) Le6T (sTL) evLt (9°89) LET (¥'9L) evTt (¥L) 8LET (TsL)oger  (LvL)99s1 (1L eyt (6TL) obvl  (€°5L) S89 SWOH
uoneunNsIP ISIBYISIQ
1000>  (£87) 0€L (€'L2) 959 (L19) $€9 (¥'80) T9v (1'80) ¥Ts (sLo90s  ®svors  (STDror  (8vD) 68y  (092) LET e :“MMM HM.H._ M..“.w_..a__w.“
1000>  (6L€) LL6 (8+€) 9¢8 (s 11L 979 1€8 (+'80) 6TS (0°52) 09% (61065F (6LD 69 (6T ¥sT  (I'T11) 101 erudeprdipod g
1000>  (£69) 98LI (¥°69) L991 (9°69) ¥6€1 (€99) 0801 (T'L9) Tsti ®s9)cict  (Tes)ovel  (T6S) LoTl  (#°€S) ¥SOT  (+°09) 0SS uorsudydiyg

0o cs (€0 9¢ (€0 9¥ (s st Dot (0161 (1) ze 61 o (0’1 0t (608 oNRISEIN

1000>  (0°L) 181 (6°L) 061 (L'9) veT L) ¥11 (¢°L) ser (8°5) LoT (g9 et (1°9) 901 (5°$) 801 ('v) o ONE)SEJW-UON
anouwn) yueuSieA

(6t) 921 Op) 111 (0t) 18 (9°¢) 6§ (S0 9% o) st (10 (€0 8¥ (07) 6¢ @D 11 SI9A3S 10 JBISPOI

1000>  (T¥) 801 (L¢) 88 (Te)s9 (97¢) 8¢ (07¢) ss (re)Ls (T Ly 81 Lg (6'1) 8¢ (€0 1¢ PIIA
ISBISIP [BUIY

(60) €T 1) €z (Lo)vr (Lo)tr (8°0) ¥1 (01 61 (€09 (+'0) 8 o)L 000 SI9AS 10 JJBIIPOI

100°0> (t0) 11 ((RI274 (€09 (€0)s (s°0) 01 (¥0)8 (t'0) 8 (€09 (06 (Toc PIIA
ASBIASIP JIAI']

(oD 0LT (T11) 692 (0°8) 091 (L8) 1¥1 (¥'L) 8€1 (0°L) 621 (TL) 181 (L) ovt (L) 191 (69) €9 ogewep ULSI0 Pud INOYIA

ovL0 (€92) LLY (9°87) 889 (TTe) sv9 (6'62) L8Y (S 1€) L8S (L1€) $8¢ T19vs9  (€19L¥9 (L8 99S  (9°97) THT S3ewep UeSIO PUS YPIM
sajPqelq

9LST=N) (€0¥T =N) #00T =N) (8791 =N) (2981 =N) €r81 =N)  (960T=N) (#902=N) (PL6I=N) (0I6=N)

ﬂmu S00T v00T €007 20027 1002 0007 6661 8661 L661L 9661 SINSLIA)IRIRY)

(%,) u ‘uoISSIWIPE JO dBIX

(3,u0D) (09€°61 = N) (uorssrupy jo 189X £q) S00T 01 9661 Woig s[edsoy Ayunwo)) ueatode3urg 0} SUOISSTWPY JUANEJ [[B JO SONSLIONBIRY) [BITUI]) "t A[qBL

Annals Academy of Medicine



505

Profile of Community Hospital Admissions in Singapore from 1996 to 2005—Gerald CH Koh et al

PasIpIEpULISU[) 4

(%1°0 01 %0 WOy paguel SI[QELIBA SSOIOE BJep SUISSIW JO d)el) Blep SuIssiu Jo 9snesdq N 0) dn ppe jou Aewr SIOQUINN

€LT 18T €8¢ 08¢ L'LT 0°8¢C 08¢ 0'LT TLT 0°0€
100°0> 0b0'1 A.v A.v A.V A‘v A.v A.v A.v A.v A.v A.v (@s) uen
Th9 8¢9 v'6S I'19 909 809 019 09 $'ss 8IS
(S31UN) 3.103S XIpuJ [PYjIeg I31eYdsIq
ST 0°sT v'ST 052 092 092 L9z €sT 4 61T
100°0> 0860 A‘v A.v A.V A‘ A.v A.v A.v A.v A.v A.v (@s) ueon
vy '8t 9t T T 8Ly S8y Shy 'Sy 01Y
(S)1UN) 3.103s XIpUJ [dY)Ieg UOISSIWPY
100°0> 2000 (cstog)  (gc1o¢)  (ep1op)  (BL1og)  (Le1og) (€101 g)  (Bp10org)  (c0zory)  (Sprorg) (95101 p) (o8ue) ueow SOWIOLD
L9T 0°LT 76T L'LT 0LT L'8T ¥'6C T6¢ L'LT L'6¢
(sAep) Aejs Jo P3ud|
0TH0 200'0— (8901101 0)  (0L55010)  (1682010)  (¥6¥T010)  (SLIZ0) (146201 0) (ISIF010)  (SL6TO10)  (0TSE010)  (£66T ©10) (o8uvl) uEowW oLIAWIOSD)
161 S8l I'€C 06T 981 10T T 60¢ 161 0°LT
(sAep) uoissipe jo 3jep 0) uoissiupe 10y sisougerp fedurid jo Josuo woay dur],
(T8'0) (18°0) (08°0) (08°0) 08°0) (sL'0) (08°0) (08°0) 08°0) (TL o)
100 ¥00°0 — . . . . . . . . ) ) (as ) uesay
0z'T €T €1 0€'T €e'T 0€'T €1 0€'T 0T'T 0T'T
XJpul A)IPIqIOW0) UOS[IRYD)
(€T (97’1 (740 (Cra)) ((za0] (€T ((za0] ozn ozn (€T
. oy dS) UBdN
sceo €000 S0 ST S0C 8TT SET or'e 0Te L0T €0C L1T (@s)
SI9AISa.1.) [enpudjod Jo JdquinN
¥ (034 (150 (02 (€50 (1520 Ly 092 %90 (1520
S10°0 9100 — ) . . . . . . . ) . (as) ueoy
86'¢ 86'¢ 68°¢ 9TY a4 9T¥ 91'Y Iy 16°¢ wy
SIdquIdu AJIuie) 9JBIPIWWI JO IdquInN
nreA o103 ©LsT=N) (€0bT=N) (F00Z=N) (8Z9I=N) (Z981=N) (€¥8I =N) (9602=N) (90T=N) (FL6T=N) (016=N)
M_ L nE 5002 00z £007 2002 1002 0002 6661 8661 L661 9661 sonsLIILIRY)

(%) U ‘uoISSIWpE JO JBIX

(3,u0D) (09€°61 = N) (uorssrpy Jo 183X £q) SOOZ 03 9661 Wolj sjeydsoy Aunwwo)) uea10de3urS 03 SUOISSIWPY JUdNR [[B JO SONISLIdJORIRY) [BIIUI[)) f 9[qRL

November 2012, Vol. 41 No. 11



506  Profile of Community Hospital Admissions in Singapore from 1996 to 2005—Gerald CH Koh et al

All Patient Admissions
Sociodemographic Characteristics (Table 1)

The mean age of all patient admissions was 74.1 years
(SD = 11.7) and 58.1% comprised female patients. All 4
ethnic groups were represented in the sample, with Chinese
making up the majority (88.4%). Majority (46.7%) was
widowed and 41.4% were married; 9.1% were single and
2.9% were separated or divorced. Rehabilitation was the
main purpose for admission (88.0%) while respite care was
the second most common reason for admission (7.6%).
Most (91.0%) were admitted to the subsidised wards. Since
means-testing was started in 2002, the majority of patient
admissions were not means-tested (71.9%). Of 5432 who
were means-tested, 57.4% were not eligible for government
subvention; 22%, 14.5% and 6.1% qualified for the 75%,
50% and 25% subvention, respectively. The majority
(82.3%) was first admissions and only 3.2% were admitted
3 or more times. Almost 84% had 2 or more immediate
family members while 5.4% had none. Interms of caregiver
status, 14.9% had no primary caregiver to look after them,
while one third (33.1%) stated a foreign domestic helper
as their primary caregiver, followed by children (20.4%)
and spouse (18.6%).

Clinical Characteristics (Table 2)

The principal diagnoses for admission were strokes
(37.1%) and fractures (26.0%). The most common discharge
destination was to the patient’s own home (73.5%). The
geometric mean length of stay for all patient admissions
was 28.1 days (range, 2 to 203), while the geometric mean
time to rehabilitation was 19.9 days (range, 0 to 11,068)
and the mean admission and discharge Bl were 46.5 units
(standard deviation, SD =25.5) and 60.2 units (SD =28.0).

By Hospital (Tables 1 and 2)

Hospital C had the oldest mean age of patient admissions
of 75.4 (SD = 11.8) years. Although the ethnic distribution
between hospitals was statistically different, this was
attributable to small differences in proportions among
the non-Chinese ethnicities. Hospital D had the highest
proportion of singles admitted (22.0% vs 6.9% to 9.2%).
C-class patients (those with the highest subsidy) formed
the largest percentage of admissions except in Hospital
C where a majority came from the B2 class (69.2% vs 0
to 34.2%). Hospital D had the most subacute care patient
admissions (13.4% vs 0.5% to 4.3%) while Hospital C
had the most patient admissions for respite care (13.7% vs
0.7% to 10.4%). Hospital D had the highest proportion of
patient admissions with no potential caregiver (18.5% vs
4.8% to 11.4%) or no immediate family members (10.6%
vs 2.6% to 7.7%), and the lowest reliance on foreign

domestic workers as a primary caregiver (20.9% vs 28.4%
to 43.9%). Not surprisingly, the discharge destination for a
significant proportion of patient admissions in Hospital D
was to nursing homes (25.7%) compared to other community
hospitals (6.5% to 13.1%). For the principal diagnosis for
admission across all 4 community hospitals, Hospital D had
the lowest percentage of stroke cases (20.5% vs 35.5% to
42.2% ) and the highest percentage for fractures (36.4% vs
21.5% to 28.4%) while Hospital B had the reverse (stroke:
42.2% vs 20.5% to 37.8%,; fractures: 21.5% vs 26.7% to
36.4%). The comorbidity burden was highest in Hospital B
(mean CCMI score 1.42 vs 1.17 to 1.21); Hospital B also
had the longest geometric mean time from date of onset
of principal diagnosis for admission to date of admission
(25.0 days vs 17.4 to 24.3 days); as well as the longest
geometric mean length of stay (34.7 days vs 24.7 to 34.3
days). Hospital C had the lowest mean admission BI (36.3
units vs 38.3 to 53.5 units) and the lowest mean discharge
BI score (50.9 units vs 53.9 to 68.8 units), while Hospital
B had the highest mean admission BI score (53.5 units vs
36.3 to 48.1 units) and the highest mean discharge Bl score
(68.6 units vs 50.9 to 61.3 units).

By Year of Admission (Tables 3 and 4)

The mean age for patient admissions has been increasing
over the years, rising from the mean of 72.8 years (SD
= 12) in 1996 to 74.8 years (SD = 11.7) in 2005. The
proportion of females admitted over the 10-year period
has been consistently higher than males. The annual trends
in ethnic makeup are detailed in Figure 1. There was a
gradual decrease in Chinese (90.4% in 1996 to 86.4% in
2005) and a steady increase in Malay patient admissions
over the years (4.8% in 1996 to 8.3% in 2005), but the
Chinese percentage was still disproportionately higher
and the Malay percentage lower when compared with the
national ethnic distribution of Chinese (78%) and Malay
(12%). The proportion of rehabilitation cases increased
from 78.6% in 1996 to 88.7% in 2005, peaking to 91.1%
and 91.9% in 2001 and 2002 respectively. The proportion
of C Class patient admissions (those with the highest level
of government subsidy) has been steadily increasing over
the 10-year period from 18.7% in 1996 to 83.5% in 2005,
while the proportion of Class B2 patient admissions has
declined correspondingly from 63.4% in 1996 to 13.0%
in 2005 (Fig. 2). With the introduction of means-testing
in 2002, the proportion of patients who did not undergo
means-testing decreased from 65.2% in 2003 to 22.6% in
2005. However, out of those who were means-tested, the
proportion who failed to qualify for government subvention
remained largely stable (319/556=57.4%1in2002,694/1225
=56.7%1n2003,911/1640=55.5%1in2004 and 1187/1995
=59.5% in 2005). Over the years, the number of potential
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Fig. 1. Ethnicity of all patients admissions in Singaporean community
hospitals from 1996 to 2005, by year of admission.
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Fig. 2. Government subsidy levels of all patient admissions in Singaporean
community hospitals from 1996 to 2005, by year of admission.
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Fig. 3. Relationship of primary caregiver to patient for all patient
admissions in Singaporean community hospitals from 1996 to 2005, by
year of admission.
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Fig. 4. Primary diagnosis for all patient admissions in Singaporean
community hospitals from 1996 to 2005, by year of admission.
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Fig.5.Mean admissionand discharge Bl score for all patientadmissions in
Singaporean community hospitals from 1996 t0 2005, by year of admission.

caregivers has remained stable even though number of
immediate family members has been decreasing, with a
mean of4.22 (SD=2.51) in 1996 to a mean of 3.98 (SD =
2.47)in 2005. Dependence on foreign domestic workers as
primary caregivers increased steadily from 21.3% in 1996
to 32.7% in 2005, peaking at 42.1% and 42.5% in 2000
and 2001 respectively (Fig. 3). There was no rising trend of
discharge to nursing homes. The proportion of stroke cases
hasbeendecreasing (50.5%1in 1996t020.9%in2005) while
those of fractures have been steadily increasing (21.0% in
1996 t0 31.8% 1n 2005) (Fig. 4). However, CCMI score has
largely remained unchanged (borderline P value of 0.044).
Over the 10-year period, the geometric mean length of stay
has decreased from 29.7 days (range, 4 to 156) to 26.7
days (range, 2 to 152) while the geometric mean time from
onset of principal diagnosis for admission to admission to
community hospital has remained relatively unchanged (P
= (0.420). Both mean admission and discharge BI scores
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have been increasing from 41.0 (SD =24.9) and 51.8 (SD
= 30.0) respectively in 1996 to 48.4 (SD = 24.5) and 64.2
(SD = 27.3) respectively, in 2005 (Fig. 5).

Discussion

There were significant differences in the profile of
patient admissions in Singaporean community hospitals
from 1996 to 2005, both by community hospital and by
year. Rehabilitation was the main purpose for admission to
community hospitals (88.0%). This is quite different from
other studies; in the UK, subacute care is the most common
reason for admission to community hospitals;?’ they also
have higher proportion of patients admitted for respite care
(31%) and correspondingly lower proportion admitted for
rehabilitation (22%).> The proportion of admissions for
respite care to community hospitals in the UK may have
increased over time, as suggested by a 1975 study on one
community hospital where 12% of admissions were for
respite care?® and another study 20 years later in 1995 on
8 community hospitals where 31% of admissions were for
respite care.’ Respite care is akey service in UK, and can be
accessed in a variety of settings, such as day centres, family
placement schemes, and institutional care.” In Singapore,
there is demand for respite care® but only a minority of
caregiver support providers offer it.’! The reduced role of
respite care in the Singaporean context could be due to
limited supply, absence of subsidies for respite care and
cultural sensitivities; in Asian societies, respite care can be
culturally sensitive due to perceptions of decreased filial
piety when institutionalising the elderly.’>*

There were also intriguing differences in caregiver status
for patient admissions to community hospitals in our
urbanised Asian society. In the UK study, 38% of patients
admitted to community hospitals lived alone® compared
with around 10% in our study. Moreover, foreign domestic
workers were identified as the most common primary
caregiver in the Singaporean context (33.1%) which is
strikingly different from the UK situation where the spouse
was the most common primary caregiver (31.4%).° This
observation persisted over 10 years, suggesting that it is
a long-standing societal phenomenon. It is possible that
shrinking family size, increasing employment rates or
greater disposable household incomes locally have led
to decreased availability of family members as primary
caregivers, leading to dependence on foreign domestic
workers.* In addition, the cost of employing a foreign
domestic worker in Singapore is relatively lower than in
UK and this has also probably contributed to Singaporeans’
increasing dependence on foreign domestic workers
as primary caregivers. In Singapore, there were over
100,000 foreign maids in the late 1990s, with 75% from
the Philippines and 20% from Indonesia.* However,

the trend of migrant workers being over represented in
long-term care is not a new one in developed countries.*
Nevertheless, this is usually in the context of skilled
nurses and other allied healthcare professionals working in
long-term care institutions, not unskilled foreign domestic
workers employed as caregivers within the community. The
employment of live-in foreign domestic workers as carers
for the elderly has become commonplace in Singapore.’”
This trend is also occurring in other urbanised Asian societies
like Hong Kong and Malaysia. There has been little study
on the effects of employing foreign domestic workers as
caregivers. Studies in Hong Kong and Singapore found
that employment of a domestic helper predicted reduced
institutionalisation of the elderly.3*°In contrast, a study from
Malaysia suggested that the employment of maids did not
alleviate caregiver burden for carers of dementia patients.*!
Most foreign domestic workers do not have formal training
in eldercare and there are significant language and cultural
barriers between caregivers and the elderly, both of which
may reduce quality of care given and increase stress. Given
the underappreciated role of foreign domestic workers in
caring for the elderly in these societies, more studies are
needed on the effectiveness of these carers on functional
outcomes and their value and impact on patients and their
families, as well as the sustainability of such arrangements.

Our finding that there were significant differences in
the profile of patient admissions between community
hospitals is similar to UK studies which demonstrate great
variability between community hospitals located in the same
region.>* This could be accentuated in Singapore because
community hospitals are run by VWOs (Voluntary Welfare
Organisations) with different ethos and missions. These
differences in missions were to some extent reflected in the
results—for example, Hospital D with its admission criteria
focussed onthe poor and needy, saw the highest proportion of
patientadmissions with indicators of lower socio-economic
status and without primary caregivers. As notall community
hospitals are the same, different hospitals may need varying
degrees of public support and ancillary services to meet
patients’ needs and remain viable. The proportion of the
different types of care offered would also vary according
to medical capabilities. For example, Hospital D had more
subacute care patient admissions because of the availability
ofthe relevant resources to provide this higher level of care
when it opened in 2003. Hospital D was run by a VWO up
to 2011 when the hospital was transferred to the Ministry
of Health because the VWO faced significant challenges in
sustaining medical capabilities to provide care to patients.
Hence, doctors referring patients to these hospitals should
not adopt a “one size fits all” approach, but should consider
the individual needs of these patients in the context of the
varying capacities of different community hospitals.*
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In terms of trends in admissions to Singaporean
community hospitals over the 10-year period, the mean age
of patient admissions has been increasing steadily. Demand
for intermediate care is likely to grow in the foreseeable
future as the proportion of elderly in the national population
is projected to increase from 9% in 2009 to 19% in 2030.'®
The proportion of stroke cases has been decreasing while
those of fractures have been increasing; this may be a
result of the changing trends in incidence of stroke and
osteoporotic fractures or selection bias of patients admitted
to community hospitals. Further research is needed to
test these hypotheses. Over the period of 10 years, the
mean length of stay has decreased while admission and
discharge BI scores have increased. Although the mean
length of stay at 28.1 days was longer than estimates from
community hospitals in the UK (14 to 20 days),>**** this
could be due to the focus on rehabilitation among our local
community hospitals which requires more time compared
to subacute or respite care. The decreasing length of stay
also suggests that community hospitals in Singapore are
not in danger of becoming mere long-stay geriatric units,
a criticism sometimes levelled at community hospitals.*
Admission Bl scores have been increasing over the 10-year
period—whether this is a result of changing functional
status after acute disabling conditions or selection of less
disabled patients for admission also needs further research.
Nevertheless, discharge Bl scores were consistently higher
(indicating greater independence) than admission Bls over
the 10-year period, suggesting that Singaporean community
hospitals have been generally successful in rehabilitation to
some extent. The discharge destination for 73.5% of patient
admissions was patient’s own home and this is similar to
estimates of 67% to 76% in UK community hospitals.>**

Our study has several limitations. As most of the data
reported in this study were descriptive, we were unable to
establish a causative relationship for the trends reported
in this study. Furthermore, the data in this study were
retrospective and limited to the 1996 to 2005 period, and
hence it may not reflect the current situation. Since then,
there have been several changes in the intermediate and
long-term care sector in Singapore; most notably, another
327 community hospital beds were added, which were not
included in this study. Lastly, the descriptive data presented
are based on patient admissions and not by individual
patient, although the majority of admissions were first
admissions (82.3%).

In conclusion, community hospitals play an integral
role in the intermediate care landscape of Singapore’s
healthcare system, and their importance is likely to grow
in our ageing society. However, there are significant
differences in the profile of patient admissions to these
hospitals in our urbanised Asian society, compared with
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their counterparts in the UK. Such differences include a
greater focus on rehabilitation and lesser focus on sub-
acute/respite/palliative care which are priorities in societies
like the UK; as well as intriguing differences in caregiver
profile, particularly aheavy dependence on foreign domestic
workers as primary caregivers. We hope that this information
on socio-demographic profile and clinical characteristics
of patient admissions may provide health practitioners
and policymakers with a broader perspective of temporal
changes that have occurred within these hospitals, and help
in projecting future healthcare service needs.
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