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Abstract
Background: With increasing patient age in Western countries, evidence indicates a pervasive pattern of decreasing
healthcare expenditures and less aggressive medical care, including end-of-life (EOL) care. However, the impact of age on
EOL care for Asian cancer patients has not been investigated.
Purpose: To explore how healthcare use at EOL varies by age among adult Taiwanese cancer patients.
Methods: Retrospective cohort study using administrative data among 203,743 Taiwanese cancer decedents,
2001–2006. Age was categorized as 18–64, 65–74, 75–84, and �85 years.
Results: Elderly (�65 years) Taiwanese cancer patients were significantly less likely than those 18–64 years to receive
aggressive treatment in their last month of life, including chemotherapy, >1 emergency room visits, >1 hospital admis-
sions, >14 days of hospitalization, hospital death, intensive care unit admission, cardiopulmonary resuscitation, intuba-
tion, and mechanical ventilation. However, they were significantly more likely to receive hospice care in their last year of
life.
Conclusion: Elderly Taiwanese cancer patients at EOL received less chemotherapy, less aggressive management of
health crises associated with the dying process, and fewer life-extending treatments, but they were more likely to receive
hospice care in their last year and to achieve the culturally highly valued goal of dying at home.
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Introduction

Cancer is a major public health problem affecting dis-
proportionately more elderly than younger individ-
uals.1 In the USA and Taiwan, 57%2 and 47.1%3 of
new cancer cases, and 75.5%4 and 59.8%3 of cancer
deaths occur among those �65 years, respectively.
Elderly patients therefore bear the brunt of cancer
burden, challenging both healthcare professionals and
healthcare institutions.

Patient age has been shown to influence healthcare
delivery. A pervasive pattern of decreasing healthcare

expenditures and aggressive medical care with age
has been demonstrated in almost all areas of can-
cer care, for example, screening,5 investigation,6

and treatment,7,8 and is now evidenced for end-of-life
(EOL) care in the USA,9,10 Canada,11 western
Australia,12 and the Netherlands.13 The considerable
decrease in EOL care for elderly cancer patients in
Western countries persists for aggressive14 and pallia-
tive care services.15,16

Age represents the synergistic outcome of biological
and developmental life-course phenomena within a
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cultural context.17–19 Older populations in developed
and highly industrialized Western countries are gener-
ally perceived in a more negative, stereotypical light
than in Asian cultures, which value elders for their
life history and wisdom and grant them an important
societal role.6,18,19 This different value on the social role
of the elderly may influence preferred and actual
medical care,20 despite elderly cancer patients having
similar symptoms, problems, and needs as their youn-
ger counterparts.21 Therefore, Asian countries might
take a different approach to providing EOL care to
older than to younger cancer patients based on older
patients’ social role, even where every citizen is entitled
to equal healthcare access, as in Taiwan’s National
Health Insurance (NHI) system. However, the possibil-
ity of need- and/or culture-based inequity in EOL care
cannot be verified as the impact of age on EOL care for
cancer patients has not been investigated in Asian
countries. Therefore, as a first step in improving under-
standing of EOL care equity in Taiwan, this study
explored how healthcare use at EOL varies by age
among a cohort of adult Taiwanese cancer patients
who died between 2001 and 2006.

Methods

Study design and sample

A retrospective cohort design was used by linking indi-
vidual patient-level data with encrypted personal iden-
tification numbers from computerized data of the
National Register of Deaths Database (NRDD), the
Cancer Registration System (CRS) database, and NHI
claims data. These databases were monitored for com-
pleteness and accuracy by Taiwan’s Department of
Health. Taiwan’s NHI has the unique characteristics
ofuniversal insurance coverage, comprehensive ser-
vices provided, and a single-payer system with the gov-
ernment as sole insurer. Patients have free access
to any healthcare system and provider they choose.
Healthcare systems are reimbursed for services provided,
and co-payment is waived for patients with recognized
major diseases, including malignancy. At the end of
2006, the NHI covered 99.0% of Taiwan’s population.22

The CRS database included 97.34% of incident cancer
cases, with 86.80% completeness and 83.51%–90.06%
accuracy.23 The NRDD identified 210,976 cancer
deaths (including all ages and disease groups of cancer
patients) from 2001 to 2006. Among these cancer dece-
dents, 6126 were excluded because they did not submit
any NHI claims for inpatient or outpatient care in the
last month of life, leaving a study sample of 204,850
patients who had received medical care in the last
month of life. Another 1107 patients <18 years old

were excluded, for a final sample of 203,743 adult
Taiwanese cancer decedents.

The majority of cancer decedents were male (64.3%),
married (69.3%), and with multiple comorbidities
(53.2%). The top five cancer sites were lung (20.0%),
liver (19.8%), colon-rectum (10.8%), head and neck
(8.4%), and stomach (6.9%). Approximately two-
thirds (62.4%) of cancer decedents had a metastatic
disease. The proportions of patients who survived 1–6,
7–12, 13–24, and �25 months post-diagnosis were
36.0%, 17.9%, 18.3%, and 27.9%, respectively. Most
cancer decedents’ primary hospitals were teaching
hospitals (90.4%), and the majority had no inpatient
hospice unit (59.0%) (Table 1).

Measures

Outcome variables. Outcome variables were those
developed by Earle et al.24 as indicators of quality
EOL care in the last month of life and currently avail-
able in administrative data in the last month of life: (1)
overuse of chemotherapy; (2) inappropriate treatment
resulting in >1 emergency room (ER) visits, >1 hospi-
tal admissions, >14 days of hospitalization, an inten-
sive care unit (ICU) admission, or death in a hospital;
and (3) underuse of hospice services as measured by
lack of or very late referral to hospice (�3 days
before death). Drawing on evidence for the futility of
life-extending treatments for terminally ill cancer
patients, we also included cardiopulmonary resuscita-
tion (CPR)25 and intubation for mechanical
ventilation.26

Chemotherapy. Use of chemotherapy was identified
from both inpatient and outpatient claims, which spe-
cified the codes for all routes of chemotherapy admin-
istration but oral.

ER visits and inpatient hospital admissions. ER visits
were identified from inpatient and outpatient claims.
Dates of hospitalization and discharge were identified
from inpatient claims. Length of stay for each hospital-
ization was measured from date of hospital admission
until discharge. Admission and discharge on the same
day was counted as one day. If a cancer patient had
multiple inpatient hospital admissions in the last month
of life, lengths of stay were summed across those
admissions.

ICU admission. ICU admission was ascertained from
inpatient hospital claims. Admissions to either
coronary care or traditional ICUs were considered
ICU admissions.
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CPR, intubation, and mechanical ventilation. CPR,
intubation, and mechanical ventilation were identified
from inpatient claims by the codes specified for those
procedures.

Use of hospice services. Clinical consultant teams
with palliative care specialty credentials were not avail-
able in Taiwan in 2001–2006. Therefore, hospice services
included hospice home care and inpatient hospice unit
care only. Regardless of which hospice service a patient
was enrolled in, each patient was counted only once.
Survival after hospice enrollment was calculated as the

interval between the date of first enrollment in hospice
care and date of death. Survival for cancer patients
enrolled in hospice care and discharged or died on the
same day was counted as one day.

Referral to hospice services in the last three days of
life. Cancer patients were recognized as referred to
hospice services in the last three days of life if their
survival after hospice enrollment was �3 days.

Death in an acute hospital. Place of death was cate-
gorized into home and hospital. Death at a nursing

Table 1. Demographic and clinical characteristics of study participants

Characteristic n % Characteristic n %

Gender Cancer group

Male 130,953 64.3 Lung 40,673 20.0

Female 72,790 35.7 Liver 40,363 19.8

Age (years) Colon-rectum 21,989 10.8

18–64 81,965 40.2 Head and neck 17,032 8.4

65–74 55,400 27.2 Gastric 13,991 6.9

75–84 52,073 25.6 Pancreatic/bile duct 11,981 5.9
385 14,305 7.0 Hematological 10,917 5.4

Marital status Breast 7701 3.8

Married 141,153 69.3 GU system 7086 3.5

Single 13,489 6.6 Esophageal 6661 3.3

Divorced/separated 6843 3.4 Cervical 5049 2.5

Widowed 38,674 19.0 Prostate 4617 2.3

Unknown 3584 1.8 Brain 2419 1.2

Ovarian 1897 0.9

Other 11,367 5.6

Metastasis Primary hospital teaching status

No 76,684 37.6 No 19,525 9.6

Yes 127,059 62.4 Yes 183,807 90.4

Post-diagnosis survival (months) Ownership of the primary hospital

1–2 29,840 16.2 Public 65,657 32.2

3–6 36,637 19.8 Non-profit proprietary 109,801 53.9

7–12 32,974 17.9 Private 28,285 13.9

13–24 33,741 18.3 Primary hospital with an inpatient hospice unit
325 51,576 27.9 No 120,246 59.0

Comorbiditiesz Yes 83,497 41.0

0 or 1 95,303 46.8 Hospital beds

2 39,348 19.3 <Q1 50,912 25.1
33 69,092 33.9 Q1–Q3 99,515 49.0

Primary physician’s specialty >Q3 52,675 25.9

Other 158,257 77.7 Regional hospital beds

Oncologist 45,486 22.3 <Q1 50,688 24.9

Q1–Q3 97,563 48.0

>Q3 55,022 27.1

GU: genitourinary
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home was not an option in the NRDD, as nursing
home services in Taiwan are uncommon and not reim-
bursed by the NHI. Due to the highly recognized cul-
tural value of dying at home,27 dying hospitalized
patients in Taiwan are commonly discharged ‘against
medical advice’ with artificial respiratory support to
allow the patient to die at home. Therefore, if the
date of discharge for the last admission was also the
date of death,28 the patient was recognized as dying in
the hospital.

Primary independent variable. Age, the primary inde-
pendent variable, was categorized into four groups (18–
64, 65–74, 75–84, and �85 years). This categorization
was based on the observed overall treatment intensity
of middle-aged (45–64 years) cancer patients receiving
overall treatment intensity more similar to that of
younger (18–44 years) adults than of older (>65
years) patients.29 Furthermore, patients over 65 years
old have been suggested to be divided into younger-old
(65–74 years), mid-old (75–84 years), and old-old (>85
years) groups to better reflect the complexity of cancer,
comorbidity, and old age.6,30

Confounding variables. Outcome variables were
adjusted with five groups of confounding variables14:
(1) patient demographic and disease characteristics;
(2) characteristics of the primary hospital; (3) primary
physician specialty; (4) healthcare resources at the hos-
pital and regional level; and (5) historical trend.

Patient demographics. Differences in outcome vari-
ables were examined across gender and marital status
at time of death.

Disease characteristics. Disease characteristics
included comorbidities, cancer diagnosis, and post-
diagnosis survival. Comorbidities were identified from
ICD-9 codes for the primary and secondary diagnoses,
excluding cancer-related codes, in NHI claims in
months 1–12 before death to calculate the Deyo–
Charlson comorbidity index.31

Diagnosis and date of diagnosis were identified from
the CRS database, and metastatic status was identified
by ICD-9 codes (196.xx-199.xx). Survival was calcu-
lated as the interval (in months) between dates of diag-
nosis and death.

Primary physician’s specialty. The patient’s primary
physician was defined as the first physician seen in the
patient’s last month of life. The primary physician’s
specialty was dichotomized into medical oncologist
(including hematologists but excluding radiation oncol-
ogists, surgical oncologists, gynecological oncologists)
and other.

Characteristics and healthcare resources of the pri-
mary hospital. Characteristics of the primary hospital
were teaching status, ownership (public, non-profit pro-
prietary, or private), availability of an inpatient hospice
unit, and bed size. Hospice home care in Taiwan was
limited. Therefore, ‘availability of an inpatient hospice
unit’ represented the primary hospital’s hospice
resource. Number of beds was categorized as <first
quartile, first to third quartiles, or >third quartile.

Healthcare resources in the primary hospital’s
region. Patients were assigned to a region that included
the county where their primary hospital was located,
and in turn to a quartile for hospital beds. Regional
hospice beds per 10,000 population were calculated
for each region where the patient’s primary hospital
was located.

Historical trend. A year-indicator variable was used to
examine national trends in EOL care.

Statistical analysis

The impact of age on each quality indicator of EOL
care was examined by multivariate logistic regression
using the generalized estimating equation (GEE)
method32 with robust standard errors that account for
correlation in the error term due to clustering of indi-
viduals in the same hospital and with simultaneous
adjustment for all other factors in the model.

Results

Among the 203,743 adult Taiwanese cancer decedents
who died during 2001–2006, the proportions of patients
18–64, 65–74, 75–84, and �85 years old were 40.2%,
27.2%, 25.6%, and 7.0%, respectively (for details of
participants’ demographic and clinical characteristics,
see Table 1). About one-fourth (25.4%) of cancer
patients <65 years received chemotherapy in the last
month of life (Table 2), whereas only 3.3% of cancer
decedents >85 years received such treatment in their
last month. Approximately one-third and one-half of
cancer decedents were admitted to hospital more than
once and stayed in hospital more than 14 days in their
last month, respectively. About 1 in 5–6 cancer patients
made multiple ER visits in their last month of life and
approximately two-thirds (63.7%–68.0%) died in a
hospital.

Considering life-extending treatments, approxi-
mately one-10th of Taiwanese cancer patients used
ICU care (8.6%–12.9%) or underwent CPR (9.7%–
12.2%) in their last month, whereas 23.5%–26.2%
and 27.9%–31.3% were intubated and used a mechan-
ical ventilator to support respiratory function in their
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last month, respectively (Table 2). However, only
12.8%–16.4% of cancer patients received hospice care
in their last year of life and 16.7%–18.2% were referred
to hospice care within their last three days.

After adjusting for patient demographics, disease-
related characteristics, physician specialty, availability
of healthcare resources at the hospital and regional
levels, and historical trend, every aspect of EOL care
examined differed significantly among the four age
groups. Compared to Taiwanese cancer patients 18–
64 years old, elderly (�65 years) cancer patients were
significantly less likely to have received aggressive treat-
ment in their last month of life, including chemother-
apy, >1 ER visits, >1 hospital admissions, >14 days of
hospitalization, hospital death, and life-extending treat-
ments (i.e. ICU care, CPR, intubation, and mechanical
ventilation; Table 2).

In contrast to receiving aggressive treatment at EOL,
elderly Taiwanese cancer patients were significantly
more likely than patients 18–64 years old to receive
hospice care in their last year of life (AOR [95% CI]:
1.08 [1.03–1.14] to 1.14 [1.07–1.22]). However, the other
three age groups had comparable propensities to be
referred to hospice care within their last three days of
life, except for Taiwanese cancer patients �85 years,
who were significantly less likely to be referred to
hospice care close to death than those 18–64 years.

Discussion

Elderly Taiwanese cancer patients, like their Western
counterparts, received fewer aggressive treatments and
resource-intensive care at EOL as evidenced by mark-
edly decreasing use of chemotherapy14,28,33 and fewer
life-extending treatments, such as ICU care,14,34–37

CPR,38 intubation, and mechanical ventilator sup-
port12,39,40 in their last month. In addition, treatment
of health crises associated with the dying process
decreased with increasing age at death, as indicated
by fewer multiple ER visits41 and hospital admis-
sions,12,29,37 as well as longer hospitalization29 at EOL.

However, Taiwanese cancer patients �65 years old
were significantly more likely than younger patients to
use hospice care and to die at home (as evident by lower
hospital death rates), in contrast to the trend in reports
from Western countries for older cancer patients to be
less likely to use or be referred to hospice/palliative care
programs15,16,42 or to die at home.43,44

The existing pattern of less aggressive cancer care
with age at EOL may represent appropriate clinical
decisions by patients, families, and healthcare profes-
sionals to curtail aggressive care in older patients who
are unlikely to benefit from such care.45 However,
Western industrialized countries currently have limited
healthcare resources, which gives rise to major issues of

fairness and justice in their distribution to elderly
patients.6 Compared with their younger counterparts,
elderly cancer patients are less likely to receive optimal
medical,46 psychological,47 and spiritual6,15 treatment/
care. However, chronological age should not be the sole
criterion to preclude aggressive cancer care, since
successful treatment as well as good functional status
and quality of life after aggressive treatment have been
demonstrated for elderly cancer patients.48

In contrast, the less aggressive treatment for elderly
Taiwanese cancer decedents may be derived from cul-
tural consideration of ageing and the respected social
status given to elders in Taiwan. In traditional Asian
culture (such as in Taiwan), time is often experienced as
more cyclical, in contrast to the Western world’s con-
cept of time as linear and non-repetitive.19 This cyclical
view of human experience is manifested in the tradi-
tional belief of the endless cycle of birth, death, and
rebirth commonly found in both Buddhism and
Hinduism.19 Therefore, ageing is recognized as a natu-
ral process,18,19 and advanced age may be associated
with a greater acceptance of the evolution of illness
and impending mortality.6,18 In Asian cultures, people
tend to have less expectation that ‘everything’ be done
for the elderly nearing EOL. Death in older age is more
likely to be accepted in Taiwan as ‘nature taking its
course’. Aggressive curative treatments (such as chemo-
therapy) and life-extending treatments, which can only
be conducted in hospitals, are commonly avoided for
terminally ill, elderly cancer patients in Taiwan, in con-
trast to an expectation that ‘everything’ be done for
young adults nearing EOL. Consequently, elderly
Taiwanese cancer patients at EOL have a lower pro-
pensity to receive aggressive treatment and to die in an
acute care hospital.

Furthermore, the higher propensity for elderly
Taiwanese cancer patients than for younger patients to
receive hospice care and to die at home may result from
the respected social status of elders inTaiwan. Taiwanese
elders are especially respected as the repositories of inher-
ited wisdom and life experiences passed down from one
generation to the next.18,19 Taiwanese culture highly
values filial piety (xiao), familism (tian lun zhi le – har-
monious family relations and happy family life), and
shou zhong zheng qin (dying naturally of old age at
home in one’s bed) – a death that is the most glorious
and fortunate way of dying.27 Currently, 64.3% of
elderly Taiwanese live with their children, whereas only
one-fifth and one-quarter of the elderly live with an adult
child in the USA and Europe, respectively.49,50

Taiwanese people are highly motivated and have more
family caregivers available at home to let their elder
family member enjoy tian lun zhi le until very close to
EOL and to fulfill their wish of shou zhong zheng qin as
one aspect of the important virtue of filial piety.
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Therefore, elderly Taiwanese cancer patients were more
likely to die at home as facilitated by hospice care, espe-
cially for patients �85 years old, who were significantly
more likely than other age groups to use hospice care
earlier to facilitate home death.

The Taiwanese databases allowed us to examine var-
ious indicators of EOL care for an entire adult cancer
population, and could effectively be used to monitor
Taiwan’s progress in EOL cancer care. Such routine
reporting may help prioritize targets for improving
EOL care of terminally ill adult cancer patients across
different age groups. However, no information is avail-
able to prospectively investigate patients’ needs and
preferences for each service and place of death,
although some proxy indicators of needs (i.e. comor-
bidities, cancer diagnosis, and post-diagnosis survival)
were included as confounding variables. Our study used
administrative data to assess EOL care, which can be
an imprecise approach because it depends on the qual-
ity of coding and important clinical features regarding
patients’ needs are frequently not collected in adminis-
trative data.15 Furthermore, people who die cannot
always be considered terminally ill. The appropriate-
ness of aggressive treatment at EOL depends on an
accurately defined population of patients dying from
complications of curative cancer treatment or dying
of cancer.51 This distinction is not ascertained by the
NHI claims database.

Despite using rigorous statistical methods and
including a broad range of potential confounders,
observational studies can never exclude the possibility
of residual confounders, such as differences in primary
physicians’ evaluation of the appropriateness of
using chemotherapy, hospitalizations, ER visits, life-
extending treatments, and hospice care for cancer
patients at EOL. Further prospective research is
needed to incorporate patient preferences and physician
attitudes towards EOL care services, as well as service-
related factors influencing variations in the use of EOL
care. This research should be based on an appropriate
theory of equity in healthcare utilization and use
both quantitative and qualitative research designs to
better understand how age influences patterns and out-
comes of treatments at EOL. Future studies are also
warranted to evaluate the cost effectiveness of interven-
tions aimed at meeting the needs of elderly people, espe-
cially considering comorbidity levels, by providing
adequate supportive care but avoiding ‘overtreatment’
and ‘over-hospitalization’ of terminally ill elderly
cancer patients.

Conclusion

Taiwanese elderly cancer patients, like their counterparts
from Western countries, received less chemotherapy,

less aggressive management of health crises associated
with the dying process (i.e. multiple admissions and
ER visits, and prolonged hospitalization), and fewer
life-extending treatments (i.e. ICU care, CPR, and
intubation with mechanical ventilation support) in
their last month of life. However, they were more likely
to receive hospice care in their last year and to die at
home. Under the Taiwanese cultural norms of recogniz-
ing death at older age as ‘nature taking its course’ and
offspring’s obligation to fulfill the important virtue of
filial piety to achieve their elder family member’s wish
of shou zhong zheng qin, Taiwanese elderly cancer
patients may receive culturally appropriate EOL care
and achieve the culturally highly valued goal of dying
at home.
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