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ABSTRACT
Objectives  To investigate whether there were 

any socioeconomic disparities in utilisation of 

hospital care services during end of life in Hong 

Kong.

Methods  Secondary data analyses were 

conducted using frequency of the accident and 

emergency (A&E) department visits and hospital 

admissions during the last year of life in all public 

hospitals from 2004 to 2014 in Hong Kong. A 

total of 1 237 044 A&E records from 357 853 

patients, and 1 878 982 admission records from 

375 506 patients were identified for analyses. In 

total, 395 019 unique deceased patients were 

identified from both datasets.

Results  Regression analyses showed that 

comprehensive social security assistance (CSSA) 

recipients used A&E services 1.29 times more 

than the non-recipients. Being either a CSSA 

recipient or an elderly home resident was more 

likely to be admitted to hospitals and stayed 

longer. Elderly home residents tended to stay 

longer than those from the community in 

the earlier months during the last year of life 

regardless of CSSA status; however, non-elderly 

home residents surpassed the residents in the 

duration of stay at hospitals towards the later 

months of the last year of life. There were also 

significant differences in hospital utilisation 

across various districts of residence.

Conclusions  People of lower socioeconomic 

position tend to have higher emergency visits 

and hospitalisation during their last year of 

life in Hong Kong, implying the presence of 

health inequality during end of life. However, 

due to Hong Kong’s largely pro-rich primary 

care system, the predominantly public A&E and 

inpatient services may inadvertently act as a 

mitigator of such health inequalities.

INTRODUCTION
Access to and utilisation of healthcare are 
measures of health inequalities in many 
societies. In Hong Kong, where primary 
care is predominantly provided by the 
private sector,1 lower socioeconomic 
position has been observed to be asso-
ciated with poorer access to and quality 
of primary care.2–5 On the other hand, 
hospital care in Hong Kong is predom-
inantly provided by the public sector.1 
There are geographical variations in the 
attendance at accident and emergency 
(A&E) departments as well as hospital 
admissions.6 However, it is uncertain 
whether these variations are consequences 
of differential socioeconomic positions, 
or mismatching of hospital services 
between needs and provision among 
different districts in Hong Kong.7 8 Given 
the rapidly ageing population and medical 
advancement in Hong Kong, demand for 
good quality end-of-life (EOL) care is 

Key messages

What was already known?
►► Previous research found health disparities 
in health care among end-of-life patients.

►► These studies were from the West.

What are the new findings?
►► People of lower socioeconomic position 
tend to have higher emergency visits and 
hospitalisation during last year of life.

►► Inequalities in provision of hospital EOL 
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►► a. Clinical: N/A
►► b. Research: Health inequality exists during 
end of life despite presence of a public 
healthcare sector.
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also increasing, and many gaps and issues in terms of 
EOL care that should be targeted for further improve-
ments have been identified.9 10 However, it is uncertain 
whether inequalities extend to the use of services at the 
EOL. Therefore, it is pertinent to determine whether 
health inequalities as a result of socioeconomic position 
exist for EOL care, with a view to possible mitigation 
of any social gradients through policy formulations.

One common indicator of quality EOL care is the 
frequency of hospital admissions and emergency visits 
of EOL patients during their last year of life.11 12 
Previous research have looked into health disparities in 
hospital admission,13 emergency visits14–16 and hospital 
deaths17–24 among EOL patients; nevertheless, many of 
these studies were from the West and little is known 
about health disparities of patients in the context of 
Asian countries. To our knowledge, only a few studies 
in Asia25 26 have looked into hospital admissions and 
emergency visits of EOL patients, and none has exam-
ined the socioeconomic disparity of EOL care.

Currently, over 90% of deaths occurred in hospitals, 
especially public hospitals, in Hong Kong, as supposed 
to 48.5% in the UK.27–29 This is partly a result of a 
wide array of issues29 including sociocultural factors, 
lack of institutional support, policy and legal gaps, as 
well as the absence of structured medico-social support 
for dying at home in spite of the preference by a large 
proportion of the population30 and pilot projects 
promoting community palliative care for those living 
at home or in long-term residential care homes.31 
Thus, EOL care services are essentially provided by the 
Hospital Authority, the statutory body that manages 
all public hospitals in Hong Kong. It has been found 
in Hong Kong that use of hospital services increases 
in the last years of life irrespective of age, and it is a 
function of proximity to death.6 Therefore, given that 
the majority of EOL care and deaths occurs in hospi-
tals, we aimed to investigate whether there were any 
socioeconomic disparities in utilisation of hospital care 
services during EOL in Hong Kong.

METHODS
Study design
To examine whether there were any socioeconomic 
disparities in terms of utilisation of hospital care 
during EOL in Hong Kong, we conducted secondary 
data analyses using frequency of the A&E department 
attendance and the hospital admissions records during 
the last year of life in all public hospitals from 2004 
to 2014.

Data collection
Data request was made to the Hospital Authority, the 
statutory body that manages all public hospitals in 
Hong Kong, to obtain the records of A&E visits and 
hospital admissions from 2004 to 2014 for patients 
who were Hong Kong residents and were aged 45 or 
above at the time of consultation.

In total, there were 10 990 081 records of 2 338 555 
patients in the A&E dataset, and 10 014 999 records 
of 1 754 647 patients in the hospital admission dataset, 
since some patients have multiple A&E visits and 
admissions. In order to extract the records for patients 
during their last year of life, the discharge status vari-
able was used to identify patients who had a death 
record (ie, ‘death’ being indicated as the discharge 
status) in both datasets. As a result, 44 082 and 352 193 
deceased patients were identified from the A&E and 
hospital admission data, respectively. However, a 
closer examination of the data revealed that there were 
duplicated death records in both datasets (ie, the same 
patient had ‘death’ in the discharge status of both the 
hospital admission and A&E datasets), when the same 
patient could only be discharged as a ‘death’ case in 
either the A&E or the hospital wards. After removing 
the erroneous records, 43 628 and 351 391 deceased 
patients remained, giving a total of 2 678 645 and 
3 951 800 in the two datasets, respectively. In total, 
there were 395 019 unique deceased patients identi-
fied from both datasets. Nevertheless, these 395 019 
patients could have had A&E visits, hospital admission 
or both during their last year of life. So finally, using 
their records during their last year of life, a total of 
1 237 044 A&E records from 357 853 patients, and 
1 878 982 hospital admission records from 375 506 
patients, were identified for analyses.

Measurements
Both datasets for A&E visits and hospital admissions 
and contain the age at the time of consultation (with 
three decimal places), sex, indicator for receiving 
comprehensive social security assistance (CSSA), 
and discharge status of the patients. In addition, the 
hospital admission dataset contains the district of resi-
dence (18 districts as classified by the District Council), 
indicator for being elderly home resident and length of 
stay (in days).

The CSSA scheme was used as a proxy indicator of 
socioeconomic position in this study. In Hong Kong, 
CSSA provides a safety net for those who are unable 
to support themselves financially, and recipients are 
required to pass both an income and asset test. Rates 
of financial support are variable depending on the 
needs of the applicants. In addition to the means-test, 
eligible applicants must be Hong Kong residents for 
no less than 1 year. The number (and proportion) of 
CSSA recipients in the population has steadily declined 
from 542 017 (8.0%) in 2004 to 381 307 (5.3%) in 
2014.32 33 This is the sole indicator available from the 
Hospital Authority records that can be used to directly 
proxy socioeconomic position of the patients.

Data analysis
For both hospital admissions and A&E visits, the total 
number of records by CSSA status was plotted against 
the time until death for each of the socioeconomic 
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categories to examine the differential patterns in terms 
of hospital utilisation. In addition, generalised linear 
models were used to investigate the associations of 
sociodemographic covariables with the total number 
of records and total length of stay for the hospital 
admissions, as well as with the total number of records 
for the A&E visits. In both hospital admissions and 
A&E visits, negative binomial regression with log-
link was employed to model the count data with 
overdispersion.

All data processing and analyses were performed in 
R, using a computer located within the academic insti-
tution vicinity which, for the purpose of ensuring data 
security, was disconnected from any network and had 
a disabled Universal Serial Bus (USB) port.

RESULTS
Sample characteristics
Tables 1a and 1b respectively, present the sociodemo-
graphic characteristics of the A&E and hospital admis-
sion data. For the variables that were present in both 
datasets, their corresponding percentage distributions 
were highly comparable. 55.2% (n=197 569), 33.4% 
(n=119 695) and 51.7% (n=185 003) were men, 
CSSA recipients, and over 80 years old when they died 
in the A&E dataset, while 55.1% (n=206 914), 34.4% 
(n=129 314) and 51.1% (n=192 031) of the deceased 
patients were men, CSSA recipients and over 80 years 
old when they died in the hospital admission dataset. 
With regards to the variables that were only present in 
the hospital admission dataset, 28.3% (n=106 218) of 
the deceased patients were elderly home residents, and 
the distribution of the district of residence was similar 
to that of the entire Hong Kong population. In terms 
of CSSA status, CSSA recipients were also more likely 
to be 80 years old or above and women in the A&E 
dataset. Likewise, CSSA recipients were more likely to 
be 80 years old or above, women, and elderly home 
residents than their non-recipient counterparts in the 
hospital admission dataset.

Accident and emergency visits
Figure  1 shows that among the A&E visitors, CSSA 
recipients consistently had more visits throughout the 
last year of life. However, the shapes of the trajecto-
ries for both CSSA recipients and non-recipients were 
almost identical, showing that the utilisation patterns 
of A&E services were similar across the two groups 
despite differential utilisation level.

Table  2 summarises the results of the regression 
analysis on the total number of A&E visits. After 
controlling for other covariables, the analysis showed 
that among these A&E visitors, CSSA recipients were 
1.29 times more likely to have visits throughout the 
last year of life than non-recipients.

Hospital admissions
Figure  2 illustrates the patterns of hospital admis-
sions throughout the last year of life by CSSA status 

and residential status at elderly home. It shows that 
without being adjusted for other covariables, the 
number of hospital admissions was the highest among 
CSSA recipients not from elderly home until the very 
last 2 months prior to death when it was slightly taken 
over by the CSSA recipients from elderly home. As in 
the case of A&E visits, the highly comparable shapes 
of the various trajectories showed that the utilisation 
patterns of inpatient services were similar across the 
groups.

Figure 3 shows the average number of days stayed in 
hospital during the last year of life by CSSA status and 
residential status at elderly home. We found that in the 
earlier months during the last year of life (ie, farther 
away from the time of death), elderly home residents 
tended to stay longer than those from the community, 
regardless of CSSA status; however, towards the later 
months during the last year of life (ie, closer to the 
time of death), non-elderly home residents surpassed 
the residents in terms of duration of stay at hospitals. 
Again, the patterns of the trajectories were similar 
across the groups.

Figure  4 shows that the discrepancy in the total 
number of hospital admissions across different districts 
was particularly noticeable in the last 3 months of life. 
Nonetheless, the patterns of hospital admissions were 
relatively consistent across different districts.

Tables 3 and 4 summarise the results of the regression 
analyses on the total number and total length of stay of 
hospital admissions. After controlling for other covari-
ables, the analyses yielded similar results regarding the 
interaction effect of CSSA and elderly home residential 
status. For both response variables, the adjusted inci-
dence rate ratios (aIRRs) of the interaction effect were 
lower than 1, whereas that of the main effects were 
greater than 1. More specifically, using the patients 
who were neither CSSA recipients nor elderly home 
residents as reference, those who were CSSA recipients 
but not elderly home residents were 1.111 times more 
likely to be admitted to the hospital and stayed in the 
hospital for 1.171 more days; those who were elderly 
home residents but not CSSA recipients were 1.188 
times more likely to be admitted to the hospital and 
stayed in the hospital for 1.228 more days and those 
who were both CSSA recipients and elderly home resi-
dents were (1.111×1.188×0.927) 1.224 times more 
likely to be admitted to the hospital and stayed in the 
hospital for (1.171×1.228×0.806) 1.159 more days. 
In other words, while both of the CSSA status and the 
elderly home resident status predicted a higher hospital 
utilisation rate, being both a CSSA recipient and an 
elderly home resident did not necessarily amount to a 
greater hospital utilisation than being a CSSA recipient 
or an elderly home resident alone.

Consistent with figure 4, tables 3 and 4 show that 
the hospital utilisation in terms of number of admis-
sion and length of stay were significantly different 
across various districts of residence. For instance, 
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deceased patients from the Southern district were 
admitted to the hospital most frequently and stayed in 
the hospital for the longest period during the last year 

of life, whereas those from the Tsuen Wan and Yuen 
Long districts had the lowest admission and length of 
stay.

Table 1a  Sample characteristics of the A&E data

Sociodemographic variables
Total
(n=357 853), n (%) CSSA recipients (n=119 695), n (%)

Non-CSSA recipients
(n=238 158), n (%)

Age of death, years

 � 40–49 7957 (2.2) 1548 (1.3) 6409 (2.7)

 � 50–59 29 598 (8.3) 5717 (4.8) 23 881 (10.0)

 � 60–69 43 067 (12.0) 10 244 (8.6) 32 823 (13.8)

 � 70–79 92 228 (25.8) 27 151 (22.7) 65 077 (27.3)

 � 80+ 185 003 (51.7) 75 035 (62.7) 109 968 (46.2)

Sex

 � Male 197 569 (55.2) 61 640 (51.5) 135 929 (57.1)

 � Female 160 284 (44.8) 58 055 (48.5) 102 229 (42.9)

A&E, accident & emergency; CSSA, comprehensive social security allowance.

Table 1b  Sample characteristics of the hospital admission data

Sociodemographic variables
Total
(n=375 506), n (%)

CSSA recipients
(n=129 314), n (%)

Non-CSSA recipients
(n=246 192), n (%)

Age of death, years

 � 40–49 8191 (2.2) 1745 (1.3) 6446 (2.6)

 � 50–59 30 681 (8.2) 6222 (4.8) 24 459 (9.9)

 � 60–69 45 942 (12.2) 11 226 (8.7) 34 716 (14.1)

 � 70–79 98 661 (26.3) 29 652 (22.9) 69 009 (28.0)

 � 80+ 192 031 (51.1) 80 469 (62.2) 111 562 (45.3)

Sex

 � Male 206 914 (55.1) 66 819 (51.7) 140 095 (56.9)

 � Female 168 592 (44.9) 62 495 (48.3) 106 097 (43.1)

Elderly home resident

 � No 269 288 (71.7) 54 184 (41.9) 215 104 (87.4)

 � Yes 106 218 (28.3) 75 130 (58.1) 31 088 (12.6)

District of residence

 � Central and Western 12 507 (3.3) 2951 (2.3) 9556 (3.9)

 � Eastern 32 518 (8.7) 7763 (6.0) 24 755 (10.1)

 � Islands 4513 (1.2) 1398 (1.1) 3115 (1.3)

 � Kowloon City 26 218 (7.0) 9799 (7.6) 16 419 (6.7)

 � Kwai Tsing 30 437 (8.1) 11 554 (8.9) 18 883 (7.7)

 � Kwun Tong 36 827 (9.8) 13 327 (10.3) 23 500 (9.5)

 � North 15 396 (4.1) 6580 (5.1) 8816 (3.6)

 � Others 1750 (0.5) 301 (0.2) 1449 (0.6)

 � Sai Kung 13 650 (3.6) 3183 (2.5) 10 467 (4.3)

 � Sham Shui Po 26 974 (7.2) 11 477 (8.9) 15 497 (6.3)

 � Sha Tin 25 809 (6.9) 6717 (5.2) 19 092 (7.8)

 � Southern 16 845 (4.5) 5529 (4.3) 11 316 (4.6)

 � Tai Po 15 083 (4.0) 6050 (4.7) 9033 (3.7)

 � Tsuen Wan 16 188 (4.3) 5924 (4.6) 10 264 (4.2)

 � Tuen Mun 22 085 (5.9) 9019 (7.0) 13 066 (5.3)

 � Wan Chai 7907 (2.1) 1774 (1.4) 6133 (2.5)

 � Wong Tai Sin 30 410 (8.1) 9840 (7.6) 20 570 (8.4)

 � Yau Tsim Mong 16 468 (4.4) 5400 (4.2) 11 068 (4.5)

 � Yuen Long 23 921 (6.4) 10 728 (8.3) 13 193 (5.4)

CSSA, comprehensive social security allowance.
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DISCUSSION
Our findings showed that among the EOL patients 
who died at the hospitals, lower socioeconomic posi-
tion (represented by recipient of CSSA) was generally 
associated with increased A&E visits and hospital 
admission. However, it is debatable as to whether 
these findings can be taken to implicate that hospital 
care during the last year of life is pro-poor in Hong 
Kong, especially when ample evidence from around 
the world has indicated that increased A&E visits and 
hospital admissions may be reflective of poor quality 
of EOL care in the community.34–36 Literature in socio-
economic disparities of EOL care generally found 
that people with lower socioeconomic position were 
more likely to possess lower health literacy level37–39 
and encounter difficulties in accessing general health-
care services and information,39 40 which could lead 
to higher tendencies to have preferences for more 

aggressive treatments,18 41 underuse hospice care42 43 
and die in hospitals rather than at home.17 22 They 
were also less likely to receive specialist palliative 
care17 18 and participate in advance care planning.44 
Nevertheless, our datasets are limited in that only 
CSSA status was available to be used as a proxy for 
socioeconomic position, and only data on A&E visits 
and hospital admissions (number and length of stay) 
were available. Therefore, our study represents a 
preliminary exploration in the context of Hong Kong. 

Figure 1  Average number of A&E visits during the last year of 
life, by CSSA status (n=357 853). A&E, accident & emergency; 
CSSA, comprehensive social security allowance.

Table 2  Negative-binomial regression analysis on the total 
number of A&E visits during the last year of life (n=357 853)

Independent variables aIRR 95% CI P value

Age of death, years 1.002 1.002 to 1.002 <0.001
Year of death 1.020 1.019 to 1.021 <0.001
Sex
 � Male (reference group) 1
 � Female 0.960 0.955 to 0.965 <0.001
CSSA recipient
 � No (reference group) 1
 � Yes 1.289 1.280 to 1.293 <0.001
A&E, accident & emergency; aIRR, adjusted incidence rate ratio; CSSA, 
comprehensive social security allowance.

Figure 2  Average number of hospital admissions during 
the last year of life, by CSSA status and residential status at 
elderly home (n=375 506). CSSA, comprehensive social security 
allowance.

Figure 3  Average number of days stayed in hospital during 
the last year of life, by CSSA status and residential status at 
elderly home (n=375 506). CSSA, comprehensive social security 
allowance.
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It does not examine the quality of EOL care, but is 
focused on the utilisation of hospital services. We 
recognise that use of hospital services may not neces-
sarily equate with quality of care, and it is possible that 
social gradients exist in the quality of EOL care. More-
over, given that majority (about 90%) of the inpatient 
care was provided by the public healthcare sector in 
Hong Kong,45 and that the major route of admission 
to public hospital was through the A&E Department, 
the higher risk of A&E visits and hospital admissions 
among the CSSA recipients may actually imply that 
people of lower socioeconomic position might have 
worse health status and therefore would have greater 
utilisation of the hospital and A&E services. In other 
words, the greater utilisation of hospital care may 
reflect greater inequality in terms of health status, and 
therefore health needs, but not necessarily the absence 
of healthcare inequality per se, especially hospital 
care only represents one, although important, part 
of the whole EOL care system in Hong Kong, which 
comprises multifaceted care services provided by both 
the social and healthcare sectors.29

In terms of social care in the community, while 
approximately 7% of the overall older population 
resided in elderly homes in Hong Kong,46 this figure 
rose to 28.3% during their last year of life as shown 
in this study. Since availability of places as well as 
quality of service provided by these care homes would 
affect hospital care utilisation figures, good EOL care 
may reduce the use of hospital services and avoidable 
hospitalisation. In fact, our findings showed that the 
elderly care home residents tended to have shorter 

length of stay at the hospitals closer to the time of 
death. Residential care homes for the elderly in Hong 
Kong are supported by community geriatric outreach 
teams from the Hospital Authority, as well as visiting 
medical officers from the private sector, and there is a 
movement towards providing improved quality of care 
in recent years emphasising on the training for care 
staff to identify suitable residents and/or their family 
to initiate EOL care discussions, including advance 
care planning, and to arrange coordinated admission 
from these care homes to different Hospital Authority 
departments including the A&E and inpatient depart-
ments. Nevertheless, there are district variations in 
such support, as well as variations in the operations 
of the elderly homes. This may explain the interaction 
effects observed between CSSA status, elderly home 

Figure 4  Average number of hospital admissions during the 
last year of life, grouped by district of residence (n=375 506). 
Note: first quarter prior to death=1–3 months prior to death; 
second quarter=4–6 months prior to death; third quarter=7–9 
months prior to death and fourth quarter=10–12 months prior 
to death.

Table 3  Negative-binomial regression analysis on the total 
number of hospital admissions during the last year of life 
(n=375 506)

Independent variables aIRR 95% CI P value

Age of death, years 0.985 0.985 to 0.985 <0.001
Year of death 1.034 1.033 to 1.035 <0.001
Sex
 � Male (reference group) 1
 � Female 0.988 0.982 to 0.993 <0.001
CSSA recipient
 � No (reference group) 1
 � Yes 1.111 1.102 to 1.120 <0.001
Elderly home resident
 � No (reference group) 1
 � Yes 1.188 1.176 to 1.200 <0.001
CSSA×Elderly home 0.927 0.915 to 0.940 <0.001
District of residence
 � Central and Western 

(reference group)
1

 � Eastern 0.925 0.910 to 0.940 <0.001
 � Islands 0.870 0.847 to 0.894 <0.001
 � Kowloon City 0.834 0.819 to 0.848 <0.001
 � Kwai Tsing 0.752 0.739 to 0.765 <0.001
 � Kwun Tong 0.844 0.830 to 0.858 <0.001
 � North 0.850 0.834 to 0.866 <0.001
 � Others 0.307 0.292 to 0.322 <0.001
 � Sai Kung 0.841 0.825 to 0.858 <0.001
 � Sham Shui Po 0.748 0.735 to 0.761 <0.001
 � Sha Tin 0.884 0.869 to 0.900 <0.001
 � Southern 1.047 1.028 to 1.067 <0.001
 � Tai Po 0.909 0.892 to 0.926 <0.001
 � Tsuen Wan 0.785 0.770 to 0.800 <0.001
 � Tuen Mun 0.757 0.743 to 0.770 <0.001
 � Wan Chai 0.771 0.754 to 0.789 <0.001
 � Wong Tai Sin 0.860 0.846 to 0.875 <0.001
 � Yau Tsim Mong 0.820 0.805 to 0.836 <0.001
 � Yuen Long 0.771 0.757 to 0.784 <0.001
aIRR, adjusted incidence rate ratio; CSSA, comprehensive social security 
allowance.
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residential status, and the district of residence in our 
findings.

On the other hand, the unique situation given rise 
by the dual-track public–private healthcare system 
makes the Hong Kong scenario more complicated and 
warrants further interpretations. In Hong Kong, the 
public–private split in outpatient care, and therefore 
primary care, is about 30:70,47 and private clinics 
tend to be located in more convenient places than 
the public ones. In the public sector, primary care is 
mainly provided by general outpatient clinics, from 
which services are heavily subsidised by the govern-
ment and co-paid for by individual patients at a 
nominal rate of approximately US$6. On the other 
hand, charges vastly vary in the private sector and tend 
to cost at least five times more than the public sector 

at median net consultation fee of around US$32 per 
visit.48 As a result of the disproportionate market share 
and charges between the two sectors, primary care in 
Hong Kong is commonly regarded as pro-rich,2 and 
up to 8.4% of the general population did not seek 
medical care due to lack of financial means,49 despite 
the government’s overarching healthcare policy that 
‘no one should be denied adequate medical treat-
ment due to lack of means’.50 Therefore, due to the 
smaller number of public outpatient clinics and that 
any person can be easily transported by the ambulance 
to the A&E department of public hospitals, which is 
an emergency phone call away, there is a phenom-
enon in Hong Kong that many people, especially the 
ones in lower socioeconomic position and older age, 
would use A&E department as their de facto primary 
care contact point. A local study in 2009 on the 
A&E departments showed that up to 55.6% of older 
persons were triaged to the semi-urgent or non-urgent 
categories, while up to 81.18% of younger adults were 
triaged to the semi-urgent or non-urgent categories.51 
With that as the contextual background of this study, 
the increased hospital admission and A&E visits by 
the CSSA recipients may also suggest that the hospital 
system may have mitigated some of the inequalities in 
the primary care system.

Moreover, utilisation of hospital services during the 
last year of life varies among different districts, such 
that inequalities in provision of hospital services for 
EOL care may exist. After all, hospital admissions are 
only a proxy indicator, and without information on 
the actual hospital care provided or the actual need 
for care, it is difficult to determine the quality of care 
the patient is receiving. As such, further analysis in the 
future is required to determine whether this represents 
true inequalities in hospital service provisions, or 
whether the figures merely represent variation in 
supply without affecting the quality of care.

Limitations
There are caveats to our study. First, our data is 
hospital-based; in other words, we do not have data 
of people who did not appear in the public health-
care system. Nevertheless, as mentioned earlier, over 
90% of deaths occurred in the public hospitals in 
Hong Kong, making our study findings representative 
of people who died during the study period. Second, 
as we have alluded to in our discussion above, data 
that could be helpful to our study were not available 
in our datasets; these include but are not limited to 
other socioeconomic position variables, quality of care 
and the patients’ health status, health conditions and/
or reasons for admissions or A&E visits. Third, our 
elderly home residential status was limited in that it 
could not tell when the patients moved into the elderly 
home, and therefore could not account for cases where 
patients moved into the elderly home within the last 

Table 4  Negative-binomial regression analysis on the total 
length of stay (days) of hospital admissions during the last year of 
life (n=375 506)

Independent variables aIRR 95% CI P value

Age of death, years 0.994 0.994 to 0.994 <0.001
Year of death 1.009 1.008 to1.010 <0.001
Sex
 � Male (reference group) 1
 � Female 0.992 0.986 to 0.999 0.020
CSSA recipient
 � No (reference group) 1
 � Yes 1.171 1.160 to 1.181 <0.001
Elderly home resident
 � No (reference group) 1
 � Yes 1.228 1.213 to 1.243 <0.001
CSSA×Elderly home 0.806 0.793 to 0.819 <0.001
District of residence
 � Central and Western 

(reference group)
1

 � Eastern 0.891 0.873 to 0.909 <0.001
 � Islands 0.883 0.854 to 0.913 <0.001
 � Kowloon City 0.899 0.880 to 0.918 <0.001
 � Kwai Tsing 0.810 0.793 to 0.826 <0.001
 � Kwun Tong 0.901 0.883 to 0.919 <0.001
 � North 0.803 0.785 to 0.822 <0.001
 � Others 0.428 0.407 to 0.449 <0.001
 � Sai Kung 0.963 0.940 to 0.986 0.002
 � Sham Shui Po 0.840 0.823 to 0.857 <0.001
 � Sha Tin 0.953 0.934 to 0.973 <0.001
 � Southern 1.029 1.006 to 1.053 0.012
 � Tai Po 0.841 0.822 to 0.861 <0.001
 � Tsuen Wan 0.788 0.770 to 0.806 <0.001
 � Tuen Mun 0.802 0.785 to 0.820 <0.001
 � Wan Chai 0.841 0.818 to 0.865 <0.001
 � Wong Tai Sin 0.947 0.928 to 0.966 <0.001
 � Yau Tsim Mong 0.954 0.933 to 0.976 <0.001
 � Yuen Long 0.783 0.767 to 0.800 <0.001
aIRR, adjusted incidence rate ratio; CSSA, comprehensive social security 
allowance.
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year of life. We could only assume that a static status 
for each of the patients.

CONCLUSION
Our study represents an initial attempt to examine 
inequalities in terms of hospital care during EOL in 
Hong Kong. While people on social security tends to 
have higher emergency visits and hospitalisation during 
their last year of life in Hong Kong, the finding itself 
may reflect the presence of health inequality during 
end of life as good EOL care may deter over-utilisation 
of hospital care and avoidable admission. On the other 
hand, due to Hong Kong’s largely pro-rich primary 
care system, the predominantly public A&E and inpa-
tient services may inadvertently act as a mitigator of 
such health inequalities. Our study calls for further 
and more detailed examination of the socioeconomic 
inequalities in the quality of EOL care and quality of 
life during EOL in the overall efforts to mitigate health 
inequalities.

Acknowledgements  We thank all members and consultants 
of the research team who provided insightful advices, or 
contributed to the coordination and data collection of the 
study.

Funding  The work described in this paper was fully supported 
by a commissioned grant from the Health and Medical 
Research Fund (HMRF) of the Food and Health Bureau of the 
Government of the Hong Kong Special Administrative Region 
and the Research Grants Council of the Hong Kong Special 
Administrative Region, China (Project Code: Elderly Care 
CUHK).

Competing interests  None declared.

Patient consent for publication  Not required.

Ethics approval  Ethical approval was granted by the Survey 
and Behavioral Research Ethics Committee of the academic 
institution as well as all the HA Cluster Research Ethics 
Committees that oversee research studies conducted in the 
seven hospital clusters in Hong Kong (NTEC/CREC 2015.359; 
HKEC-2016–18; UW 16-087; KC/KE-16-0030/ER-3; NTWC/
CREC/16026; KW/EX-16-096(100-02)).

Provenance and peer review  Not commissioned; externally 
peer reviewed.

Data availability statement  Data may be obtained from a third 
party and are not publicly available.

ORCID iD
Roger Yat-Nork Chung http://​orcid.​org/​0000-​0003-​4407-​8208

REFERENCES
	 1	 Song W, Johnston JM, Kee FC, et al. Hong Kong domestic 

health spending: financial years 1989/90 to 2013/14. Hong 
Kong Med J 2017;23 Suppl 4:2–23.

	 2	 Chung Roger Yat‐Nork, Chan D, Chau Nancy Nam‐Sze, 
et al. Poverty affects access to regular source of primary care 
among the general population in Hong Kong. Soc Policy Adm 
2019;53:854–71.

	 3	 Wong SYS, Kung K, Griffiths SM, et al. Comparison of 
primary care experiences among adults in general outpatient 
clinics and private general practice clinics in Hong Kong. BMC 
Public Health 2010;10:397.

	 4	 Owolabi O, Zhang Z, Wei X, et al. Patients' socioeconomic 
status and their evaluations of primary care in Hong Kong. 
BMC Health Serv Res 2013;13:487.

	 5	 Chung RY, Wong SYS. Health inequality in Hong Kong. China 
Review 2015;15:91–118.

	 6	 Woo J, Goggins W, Zhang X, et al. Aging and utilization of 
hospital services in Hong Kong: retrospective cohort study. Int 
J Public Health 2010;55:201–7.

	 7	 Wong MK. Spatial variation in the utilization of public 
healthcare services among the Hong Kong elderly in relation to 
the service provision and their health outcome. Hong Kong, 
2010.

	 8	 Wong M, Chau PH, Goggins W, et al. A geographical study of 
health services utilization among the elderly in Hong Kong: 
from spatial variations to health care implications. Health Serv 
Insights 2009;2:HSI.S3087–13.

	 9	 Woo J. Quality of Dying. In: Aging in Hong Kong:A 
Comparative Perspective. Boston, MA: Springer US, 2013: 
235–56.

	10	 Wong EL-Y, Kiang N, Chung RY-N, et al. Quality of palliative 
and end-of-life care in Hong Kong: perspectives of healthcare 
providers. Int J Environ Res Public Health 2020;17:5130.

	11	 Department of Health. End of life care strategy – promoting 
high quality care for all adults at the end of life. Department of 
Health 2008.

	12	 Cohen J, Pivodic L, Miccinesi G, et al. International study of 
the place of death of people with cancer: a population-level 
comparison of 14 countries across 4 continents using death 
certificate data. Br J Cancer 2015;113:1397–404.

	13	 Lyons P, Verne J. Pattern of hospital admission in the final year 
of life. BMJ Support Palliat Care 2011;1:81–2.

	14	 Wilson S, Dev S, Mahan M, et al. Identifying disparity in 
emergency department length of stay and admission likelihood. 
World J Emerg Med 2016;7:111–6.

	15	 Sleeman KE, Perera G, Stewart R, et al. Predictors of 
emergency department attendance by people with dementia 
in their last year of life: retrospective cohort study using 
linked clinical and administrative data. Alzheimers Dement 
2018;14:20–7.

	16	 Bone AE, Evans CJ, Etkind SN, et al. Factors associated with 
older people's emergency department attendance towards 
the end of life: a systematic review. Eur J Public Health 
2019;29:67–74.

	17	 Davies JM, Sleeman KE, Leniz J, et al. Socioeconomic position 
and use of healthcare in the last year of life: a systematic 
review and meta-analysis. PLoS Med 2019.

	18	 Chang C-M, Wu C-C, Yin W-Y, et al. Low socioeconomic 
status is associated with more aggressive end-of-life care 
for working-age terminal cancer patients. Oncologist 
2014;19:1241–8.

	19	 Grande GE, Addington-Hall JM, Todd CJ. Place of death and 
access to home care services: are certain patient groups at a 
disadvantage? Soc Sci Med 1998;47:565–79.

	20	 Taylor EJ, Ensor B, Stanley J. Place of death related to 
demographic factors for hospice patients in Wellington, 
Aotearoa New Zealand. Palliat Med 2012;26:342–9.

	21	 Cai J, Zhao H, Coyte P. Socioeconomic differences and 
trends in the place of death among elderly people in China. 
Int J Environ Res Public Health 2017;14. doi:10.3390/
ijerph14101210. [Epub ahead of print: 11 Oct 2017].

	22	 Johnston EE, Bogetz J, Saynina O, et al. Disparities in inpatient 
intensity of end-of-life care for complex chronic conditions. 
Pediatrics 2019;143. doi:10.1542/peds.2018-2228. [Epub 
ahead of print: 10 04 2019].

	23	 Miesfeldt S, Murray K, Lucas L, et al. Association of 
age, gender, and race with intensity of end-of-life care 
for Medicare beneficiaries with cancer. J Palliat Med 
2012;15:548–54.

	24	 Orlovic M, Smith K, Mossialos E. Racial and ethnic differences 
in end-of-life care in the United States: evidence from the 
health and retirement study (HRS). SSM Popul Health 
2019;7:100331.

K
ong. P

rotected by copyright.
 on F

ebruary 13, 2023 at C
hinese U

niversity of H
ong

http://spcare.bm
j.com

/
B

M
J S

upport P
alliat C

are: first published as 10.1136/bm
jspcare-2020-002800 on 18 M

ay 2021. D
ow

nloaded from
 

http://orcid.org/0000-0003-4407-8208
http://www.ncbi.nlm.nih.gov/pubmed/29938660
http://www.ncbi.nlm.nih.gov/pubmed/29938660
http://dx.doi.org/10.1111/spol.12538
http://dx.doi.org/10.1186/1471-2458-10-397
http://dx.doi.org/10.1186/1471-2458-10-397
http://dx.doi.org/10.1186/1472-6963-13-487
http://dx.doi.org/10.1007/s00038-009-0068-0
http://dx.doi.org/10.1007/s00038-009-0068-0
http://dx.doi.org/10.4137/HSI.S3087
http://dx.doi.org/10.4137/HSI.S3087
http://dx.doi.org/10.3390/ijerph17145130
http://dx.doi.org/10.1038/bjc.2015.312
http://dx.doi.org/10.1136/bmjspcare-2011-000053.54
http://dx.doi.org/10.5847/wjem.j.1920-8642.2016.02.005
http://dx.doi.org/10.1016/j.jalz.2017.06.2267
http://dx.doi.org/10.1093/eurpub/cky241
http://dx.doi.org/10.1634/theoncologist.2014-0152
http://dx.doi.org/10.1016/s0277-9536(98)00115-4
http://dx.doi.org/10.1177/0269216311412229
http://dx.doi.org/10.3390/ijerph14101210
http://dx.doi.org/10.1542/peds.2018-2228
http://dx.doi.org/10.1089/jpm.2011.0310
http://dx.doi.org/10.1016/j.ssmph.2018.100331
http://spcare.bmj.com/


9Chung RY-N, et al. BMJ Supportive & Palliative Care 2021;0:1–9. doi:10.1136/bmjspcare-2020-002800

Original research

	25	 Lee Y-H, Chu D, Yang N-P, et al. Emergency visits among 
end-of-life cancer patients in Taiwan: a nationwide population-
based study. BMC Palliat Care 2015;14:25.

	26	 Chambers S, Healy H, Hoy WE, et al. Health service 
utilisation during the last year of life: a prospective, 
longitudinal study of the pathways of patients with chronic 
kidney disease stages 3-5. BMC Palliat Care 2018;17:57.

	27	 Woo J, Lo RSK, Lee J, et al. Improving end-of-life care for 
non-cancer patients in hospitals: description of a continuous 
quality improvement initiative. J Nurs Healthc Chronic Illn 
2009;1:237–44.

	28	 Public Health England. Statistical Commentary: End of 
Life Care Profile, February 2018 Update [Internet], 2018. 
Available: https://www.​gov.​uk/​government/​publications/​end-​of-​
life-​care-​profiles-​february-​2018-​update/​statistical-​commentary-​
end-​of-​life-​care-​profiles-​february-​2018-​update [Accessed 20 
May 2020].

	29	 Chung RY-N, Dong D, Chau NNS, et al. Examining the gaps 
and issues of end-of-life care among older population through 
the lens of socioecological model—a multi-method qualitative 
study of Hong Kong. Int J Environ Res Public Health 
2020;17:5072.

	30	 Chung RY-N, Wong EL-Y, Kiang N, et al. Knowledge, 
Attitudes, and Preferences of Advance Decisions, End-of-
Life Care, and Place of Care and Death in Hong Kong. A 
Population-Based Telephone Survey of 1067 Adults. J Am Med 
Dir Assoc 2017;18:367.e19–367.e27.

	31	 Faculty of Social Sciences The University of Hong Kong. 
Jockey Club End-of-Life Community Care Project [Internet]. 
Available: http://​foss.​hku.​hk/​jcecc/​en/

	32	 Census and Statistics Department. Hong Kong Monthly Digest 
of Statistics: Statistics on Comprehensive Social Security 
Assistance Scheme, 2001 to 2011 [Internet]. Hong Kong SAR, 
2012. Available: https://www.​statistics.​gov.​hk/​pub/​B712​09FB​
2012​XXXX​B0100.​pdf

	33	 Census and Statistics Department. Hong Kong Monthly Digest 
of Statistics: Statistics on Comprehensive Social Security 
Assistance Scheme, 2007 to 2017 [Internet]. Hong Kong SAR, 
2018. Available: https://www.​statistics.​gov.​hk/​pub/​B718​09FB​
2018​XXXX​B0100.​pdf

	34	 Wright AA, Keating NL, Balboni TA, et al. Place of death: 
correlations with quality of life of patients with cancer and 
predictors of bereaved caregivers' mental health. J Clin Oncol 
2010;28:4457–64.

	35	 Earle CC, Park ER, Lai B, et al. Identifying potential indicators 
of the quality of end-of-life cancer care from administrative 
data. J Clin Oncol 2003;21:1133–8.

	36	 Weitzen S, Teno JM, Fennell M, et al. Factors associated with 
site of death a national study of where people die. Medical 
Care 2003;172:1133–42.

	37	 Lee S-YD, Tsai T-I, Tsai Y-W, et al. Health literacy, health status, 
and healthcare utilization of Taiwanese adults: results from a 
national survey. BMC Public Health 2010;10:614.

	38	 Sun X, Shi Y, Zeng Q, et al. Determinants of health literacy 
and health behavior regarding infectious respiratory diseases: a 
pathway model. BMC Public Health 2013;13:161.

	39	 van der Heide I, Rademakers J, Schipper M, et al. Health 
literacy of Dutch adults: a cross sectional survey. BMC Public 
Health 2013;13:179.

	40	 Lewis JM, DiGiacomo M, Currow DC, et al. Dying in the 
margins: understanding palliative care and socioeconomic 
deprivation in the developed world. J Pain Symptom Manage 
2011;42:105–18.

	41	 Volandes AE, Paasche-Orlow M, Gillick MR, et al. Health 
literacy not race predicts end-of-life care preferences. J Palliat 
Med 2008;11:754–62.

	42	 Nayar P, Qiu F, Watanabe-Galloway S, et al. Disparities in 
end of life care for elderly lung cancer patients. J Community 
Health 2014;39:1012–9.

	43	 Mack JW, Chen K, Boscoe FP, et al. Underuse of hospice care 
by Medicaid-insured patients with stage IV lung cancer in New 
York and California. J Clin Oncol 2013;31:2569–79.

	44	 Rao JK, Anderson LA, Lin F-C, et al. Completion of 
advance directives among U.S. consumers. Am J Prev Med 
2014;46:65–70.

	45	 Leung GM, Wong IOL, Chan W-S, et al. The ecology of health 
care in Hong Kong. Soc Sci Med 2005;61:577–90.

	46	 Chui WTE, Chan KS, Chong MLA, et al. Elderly Commission’s 
Study on Residential Care Services for the Elderly [Internet. 
Hong Kong: University of Hong Kong, 2009. http://www.​
elderlycommission.​gov.​hk/​en/​download/​library/​Residential 
Care Services - Final ​Report(​eng).​pdf

	47	 Tin KY, Song W, Tsoi PK, et al. Hong Kong domestic health 
spending: financial years 1989/90 to 2012/13. Hong Kong Med 
J 2016;22:1–24.

	48	 The Hong Kong Medical Association. Report of Doctors’ Fees 
Survey 2014. Hong Kong SAR 2014.

	49	 Wong SY-S, Chung RY-N, Chan D, et al. What are the financial 
barriers to medical care among the poor, the sick and the 
disabled in the special administrative region of China? PLoS 
One 2018;13:e0205794.

	50	 Food and Health Bureau. My Health My Choice Health 
Reform Second Stage Consultation [Internet]. Hong Kong 
SAR, 2010. Available: https://www.​myhealthmychoice.​gov.​hk/​
pdf/​consultation_​full_​eng.​pdf

	51	 Yim VWT, Graham CA, Rainer TH. A comparison of 
emergency department utilization by elderly and younger adult 
patients presenting to three hospitals in Hong Kong. Int J 
Emerg Med 2009;2:19–24.

K
ong. P

rotected by copyright.
 on F

ebruary 13, 2023 at C
hinese U

niversity of H
ong

http://spcare.bm
j.com

/
B

M
J S

upport P
alliat C

are: first published as 10.1136/bm
jspcare-2020-002800 on 18 M

ay 2021. D
ow

nloaded from
 

http://dx.doi.org/10.1186/s12904-015-0016-0
http://dx.doi.org/10.1186/s12904-018-0310-8
http://dx.doi.org/10.1111/j.1752-9824.2009.01026.x
https://www.gov.uk/government/publications/end-of-life-care-profiles-february-2018-update/statistical-commentary-end-of-life-care-profiles-february-2018-update
https://www.gov.uk/government/publications/end-of-life-care-profiles-february-2018-update/statistical-commentary-end-of-life-care-profiles-february-2018-update
https://www.gov.uk/government/publications/end-of-life-care-profiles-february-2018-update/statistical-commentary-end-of-life-care-profiles-february-2018-update
http://dx.doi.org/10.3390/ijerph17145072
http://dx.doi.org/10.1016/j.jamda.2016.12.066
http://dx.doi.org/10.1016/j.jamda.2016.12.066
http://foss.hku.hk/jcecc/en/
https://www.statistics.gov.hk/pub/B71209FB2012XXXXB0100.pdf
https://www.statistics.gov.hk/pub/B71209FB2012XXXXB0100.pdf
https://www.statistics.gov.hk/pub/B71809FB2018XXXXB0100.pdf
https://www.statistics.gov.hk/pub/B71809FB2018XXXXB0100.pdf
http://dx.doi.org/10.1200/JCO.2009.26.3863
http://dx.doi.org/10.1200/JCO.2003.03.059
http://dx.doi.org/10.1186/1471-2458-10-614
http://dx.doi.org/10.1186/1471-2458-13-261
http://dx.doi.org/10.1186/1471-2458-13-179
http://dx.doi.org/10.1186/1471-2458-13-179
http://dx.doi.org/10.1016/j.jpainsymman.2010.10.265
http://dx.doi.org/10.1089/jpm.2007.0224
http://dx.doi.org/10.1089/jpm.2007.0224
http://dx.doi.org/10.1007/s10900-014-9850-x
http://dx.doi.org/10.1007/s10900-014-9850-x
http://dx.doi.org/10.1200/JCO.2012.45.9271
http://dx.doi.org/10.1016/j.amepre.2013.09.008
http://dx.doi.org/10.1016/j.socscimed.2004.12.029
http://www.elderlycommission.gov.hk/en/download/library/Residential%20Care%20Services%20-%20Final%20Report(eng).pdf
http://www.elderlycommission.gov.hk/en/download/library/Residential%20Care%20Services%20-%20Final%20Report(eng).pdf
http://www.elderlycommission.gov.hk/en/download/library/Residential%20Care%20Services%20-%20Final%20Report(eng).pdf
http://www.ncbi.nlm.nih.gov/pubmed/27389870
http://www.ncbi.nlm.nih.gov/pubmed/27389870
http://dx.doi.org/10.1371/journal.pone.0205794
http://dx.doi.org/10.1371/journal.pone.0205794
https://www.myhealthmychoice.gov.hk/pdf/consultation_full_eng.pdf
https://www.myhealthmychoice.gov.hk/pdf/consultation_full_eng.pdf
http://dx.doi.org/10.1007/s12245-009-0087-x
http://dx.doi.org/10.1007/s12245-009-0087-x
http://spcare.bmj.com/

	Healthcare inequalities in emergency visits and hospitalisation at the end of life: a study of 395 019 public hospital records
	Abstract
	Introduction﻿﻿
	Methods
	Study design
	Data collection
	Measurements
	Data analysis

	Results
	Sample characteristics
	Accident and emergency visits
	Hospital admissions

	Discussion
	Limitations

	Conclusion
	References


