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Abstract
Purpose—We assessed the availability and quality of palliative care for children with cancer
according to national income per capita.

Methods—We surveyed physicians who care for children with cancer using the Cure4Kids
website (http://www.cure4kids.org). Queries addressed oncology practice site; reimbursement;
specialized palliative care, pain management, and bereavement care; location of death; decision-
making support; and perceived quality of care. Responses were categorized by low -, middle-, and
high-income country (LIC, MIC, HIC).

Results—Of 262 completed questionnaires from 58 countries (response rate, 59.8%), 242 were
evaluable (55%). Out-of-pocket payment for oncology (14.8%), palliative care (21.9%), and
comfort care medications (24.3%) was most likely to be required in LIC (p<0.001). Availability of
specialized palliative care services, pain management, bereavement care, and institutional or
national decision-making support was inversely related to income level. Availability of high-
potency opioids (p=0.018) and adjuvant drugs (p=0.006) was significantly less likely in LIC.
Physicians in LIC were significantly less likely than others to report high-quality pain control
(p<0.001), non-pain symptom control (p=0.003), and emotional support (p=0.001); bereavement
support (p=0.035); interdisciplinary care (p<0.001); and parental participation in decisions
(p=0.013).
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Conclusion—Specialized palliative care services are unavailable to children with cancer in
economically diverse regions, but particularly in LIC. Access to adequate palliation is associated
with national income. Program development strategies and collaborations less dependent on a
single country’s economy are suggested.

Keywords
Paediatric oncology; palliative care; hospice care; terminal care; quality of life; pain; ethics;
cancer care facilities; global; world health; gross national product; low income population; high
income population

INTRODUCTION
An estimated 80% of the 250,000 children diagnosed with cancer each year die without even
rudimentary cancer treatment or pain relief.1 The World Health Organization (WHO) calls
palliative care a human right and has proposed a comprehensive agenda for national policy,
education, public awareness, morphine availability, and palliation standards. While
paediatric palliative care programs are increasingly common in resource-rich countries, there
is little information about their availability and quality in middle- and low-income countries.
Barriers to optimal paediatric cancer care include delayed diagnosis, limited access to
standard therapies, inadequate manpower and health care infrastructure, limited
understanding of specific needs, unavailability of rural services, mismanagement of
resources, limited clinical education, and misplaced priorities. We conducted an
international survey of physicians who care for children with cancer to evaluate the
availability and quality of paediatric palliative care services and their relation to national
income.

METHODS
Instrument design

The survey instrument was based on a review of the literature on palliative care, oncology,
and symptom relief in the developing world. It was designed by members of the St. Jude
Children's Research Hospital International Outreach Program (IOP), Division of Palliative
and End of Life Care, and Ethics Committee (4 physicians, 1 nurse, and 1 informatician; 4
members had experience in health care outside the US). The instrument was evaluated by
institutional colleagues for content validity and ease of use. It comprised 33 questions
(multiple choice, rank order, and fill-in-the-blank) in English addressing paediatric oncology
practice variables; availability of palliative care services (pain management, bereavement
care, ethics committee support, and WHO-described essential comfort care drugs2); and the
quality of palliative care services (symptom control; emotional, social, and spiritual care;
bereavement care; information delivery; interdisciplinary care; and child/parent participation
in decision making).

Sample
Participants were regular users of Cure4Kids, a free online education and collaboration
resource offered by the St. Jude IOP to clinicians who care for children with catastrophic
illnesses worldwide. As of April 2008, there were 14,000 registered users in 159 countries.
After approval by the St. Jude Institutional Review Board, we invited all registered users
who were physicians, who could be contacted by e-mail, who had updated their profiles
within the past three weeks, and who had accessed the website at least 10 times to
participate. The 438 eligible physicians subsequently received a link to the questionnaire
(http://www.surveymonkey.com). As described in the letter of invitation, completion of the
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questionnaire indicated participants’ consent to be study subjects. The questionnaire
remained available for 28 days.

Analysis
Responses were grouped by country and stratified according to the World Bank report of
each country’s gross national income per capita: < US $3,595, low income country (LIC);
US $3,596–$11,115, middle-income country (MIC); and >US $11,116, high-income
country(HIC). Responses to each question were compared across economic categories by
using the Pearson chi-square statistic or by using Fisher’s exact test if there were sparse cell
counts. The level of agreement with statements about quality of care was compared to
income category as an ordinal variable by using the Cochran-Mantel-Haenszel test for linear
association; exact p-values were obtained by using StatXact. All reported p-values were
adjusted for multiple testing by using the Bonferroni method. Analysis was further adjusted
for physician’s site of practice and level of experience, no significant differences were found
and hence not reported.

RESULTS
Questionnaires were completed by 262 participants (59.8%); 14 participants did not confirm
their physician status and 6 did not name their country of practice, leaving 242 evaluable
questionnaires. Respondents practiced in 58 countries (7 African, 10 Asian, 17 European, 16
Latin American or Caribbean, 6 Middle Eastern, 1 North American, and 1 Oceanian).
Response rates were 75.9% (82/108) in LIC, 52.9% (99/187) in MIC, and 42.7% (61/143) in
HIC. All respondents indicated direct care of children with cancer; 90% had more than five
years of clinical experience, and 80% worked in an academic setting. Sixty percent of
paediatric oncology practice sites admitted fewer than 100 new patients per year. Academic
affiliation, number of new patients per year, and years of clinical experience did not differ
significantly by national economic status.

Availability of palliative care services and related resources
Table 1 lists responses about the availability of specialized palliative, pain management, and
bereavement care and of ethics committees, national laws, or institutional policies to support
ethical care decisions (e.g., withholding or withdrawing life-sustaining therapies). Overall,
specialized palliative care services were available to 46.2% of respondents’ patients, pain
management to 63.1%, bereavement care to 28.3%, ethics committee consultation to 69.7%,
and national laws or institutional policies to guide ethical decision making to 61.7%. The
availability of bereavement care and institutional policies/national laws to support care
decisions differed significantly by income level (p<0.001). The availability of specialized
palliative care, pain management, and ethics committee services did not differ significantly
across the income categories, although they were less available in LIC than in HIC. Overall,
specialized palliative care was unavailable to 36.2%–56.2.4% of respondents’ patients, pain
management to 18.6%–44.6%, bereavement care to 33.3%–81.5%, ethics committees to
16.9%–32.4%, and decision-supporting institutional policies or national laws to 8.4%–
31.1%.

Participating physicians identified comfort care drugs that were available to more than 50%
of their patients (Table 2). When analysed by drug category, the high-potency opioids
(morphine, fentanyl, oxycodone, and methadone; p=0.018) and the adjuvant drugs
(gabapentin, carbamazepine, and amitriptyline;p=0.006) were significantly less available in
LIC and MIC than in HIC, but paracetamol and non-steroidal antiinflammatory agents were
not (p=0.36). When analysed by individual drug, the availability of diclofenac, oxycodone,
fentanyl, and gabapentin differed significantly with income level (p<0.001). Diclofenac was
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least available in HIC, while oxycodone, fentanyl, and gabapentin were most available in
HIC (p<0.001).

Most physicians reported the hospital as the main location of death (81.8% in MIC vs.
58.0% in LIC and 63.3% in HIC; p=0.058), regardless of whether palliative care was
available at home (59.4%), available at the hospital (68.6%), or not available (74.6%) (p=
0.15). Death at home was reported more frequently when home palliative care services were
available (33.3% of respondents) than when they were not (17.1%–24.6%) (p=0.18).

Practice site and funding
The most frequent practice location was “oncology hospital” (45.1%) in LIC, “general
hospital” (37.0%) in MIC, and “children’s hospital” (50.0%) in HIC (p=0.002) (Table 3).
“Children’s hospital” was the least frequent practice site in LIC (19.5%). Physician-reported
sources of funding are listed in Table 4. Funding sources for oncology care (p<0.001) and
comfort care medications (p<0.001) differed significantly by economic category. Although
government was the main funding source at all levels, it was a much smaller source for
oncology care and comfort care drugs in LIC than elsewhere (approximately half that
reported in MIC and HIC). In LIC, significantly more patients had to pay out-of-pocket to
receive oncology care, palliative care, and comfort care drugs (p<0.001). Funding from
nonprofit agencies and private insurance companies did not differ significantly across
income levels.

Perceived quality of palliative care
Table 5 lists the level of agreement with statements of quality for each category of palliative
and end-of-life care according to economic level. The likelihood of agreement with quality
statements for pain control (p=0.031), emotional support (p=0.015), bereavement support
(p=0.007), interdisciplinary care (p<0.001), and parental participation in decisions (p=0.036)
was positively associated with income. Physicians from LIC were less likely to agree with
quality statements than their counterparts in HIC. Only 57% of respondents in LIC indicated
effective pain management, compared to 87% in HIC (p<0.001). Other quality comparisons
in LIC vs. HIC were good management of non-pain symptoms (53.3 vs. 68.9%)(p=0.003),
good emotional support (36.1% vs. 73.6%)(p=0.001), good bereavement care (30.5% vs.
54.4%)(p=0.035), interdisciplinary care (32.5% vs. 68.3%)(p=0.001), and parental
participation in care decisions (72.2% vs. 96.3%)(p=0.013). Overall, 94.5% of respondents
indicated that palliative and end-of-life care is important for their patients and 72.9%
indicated that they were competent to provide this care, but only 41.2% indicated that they
had enough time to deliver quality palliative care. These responses did not differ
significantly by economic level.

DISCUSSION
Access to specialized services and drugs

Children with incurable cancer require palliative care, particularly at the end of life,3, 4 and
all clinicians must recognise the moral and ethical obligation to attend to this need. This
survey confirmed that many of these children lack access to important elements of palliative
care. Annual government health-care expenditure per capita correlates with paediatric cancer
survival indicating that mortality rates are higher in resource poor countries.5 In this survey,
fewer physicians from LIC reported the availability of programs in palliative care (43.8%),
pain (52.7%), bereavement care (14.8%), ethics (62.1%) or having institutional policies/
national laws to guide withholding and withdrawing decisions (50%). Many of the WHO-
recommended comfort care medications6 were unavailable, especially in LIC. In low- and
middle-income countries, only a few respondents indicated the availability of high-potency
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opioids (10.6%) or adjuvant drugs for neuropathic pain (13%). The availability and
consumption of opioids, considered a broad indicator of cancer pain relief, is greatest in
resource-rich countries.7 Children’s Cancer Study Group centers in the United Kingdom, for
example, reported that 89.6% of children with cancer received a major opioid and that
72.8% required increasing doses as the illness progressed.8 Interestingly, reported
availability of morphine for individual patients did not differ statistically across income
levels, perhaps because of a gradual international increase in its availability.9 Patients
without access to cancer care or with higher out-of-pocket expenses, however, would be less
likely to have access to these therapies even if potentially available in their region. Health
care system infrastructure, opioid prescription practices and poverty are likely to remain
significant additional obstacles to access in resource-poor countries.

In low-income countries, paediatric oncology is usually practiced in government-supported,
resource-strained oncology hospitals. As many as 24% of physicians in LIC reported out-of-
pocket payment for cancer treatment, palliative care, or comfort care medications, whereas
most children in HIC receive government-funded care at freestanding paediatric institutions.
The differences we observed between LIC, MIC and HIC have interesting implications for
program development. Paediatric cancer programs within oncology hospitals or general
hospitals are more likely to compete for limited resources than those within children’s
hospitals. Further, although governments are a major source of funding at all economic
levels, additional support is needed for palliative care program development and comfort
care medications in low-income countries. Potential sources include nonprofit organizations,
international networks, and international funding agencies.10 Institutional “twinning”
programs, such as those implemented to treat paediatric cancer, may also be used to improve
the quality of paediatric palliative and end-of-life care in impoverished nations.11

International collaboration may also promote the implementation of clinical practice
guidelines, palliative care education, and research. Organizations such as the International
Observatory on End of Life Care and the WHO Collaborating Center for Pain and Policy
Studies may also play a role in monitoring program development in countries willing to give
priority to the needs of children with incurable illness.12

In the US, an increasing percentage of children with complex chronic conditions die at
home. Feudtner et al hypothesized that this change reflects access to life-prolonging
therapies, an increase in home-based care, and broad shifts in attitudes towards palliative
and end-of-life care.13 Vickers et al reported that services provided by a paediatric oncology
outreach nurse were associated with an increased proportion of deaths at home (77%) and an
increased number of deaths at the family’s preferred location (80%).14

The hospital was the main location of death in our survey (69.4%), and palliative care was
unavailable for nearly half of our respondents’ patients suggesting that growth and
development of hospital-based palliative care programs in resource poor countries may be a
logical strategy for resource allocation. While hospital deaths were inversely related to the
availability of home-based palliative care, no statistically significant difference was found,
perhaps because the availability of only hospital-based palliative care provided an incentive
to keep patients hospitalized for end-of-life care. Conversely, home deaths may be partially
accounted for by institutional resource constraints (i.e., lack of beds) that prevented the
readmission of terminally ill patients, or by abandonment of cancer-directed treatment.

Physicians practicing in HIC described the availability of programs for palliative care
(63.8%), pain management (81.4%), and bereavement care (55%) within their paediatric
cancer centers. These numbers are similar to those reported in a recent survey of Children’s
Oncology Group (COG) institutions in the United States.15 Although we found no
significant association between economic status and the availability of specialized palliative
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care, little is known about the quality of paediatric palliative care globally. The National
Quality Forum has published a list of preferred practices for quality hospice and palliative
care,16 but implementation of such practices is likely to be dependent on whether health
care resources are allocated for this purpose. Our respondents’ perceptions of the quality of
palliative and end-of-life care was related to the economic status of the country. Physicians
in HIC were significantly more likely than others to indicate a high quality of pain control,
emotional support, bereavement support, and interdisciplinary care. The extent of services
provided in high vs. low income countries, and the impact different patient–provider ratios
on quality of care may warrant further evaluation. Interdisciplinary collaboration is a
hallmark of paediatric palliative care and a recognised quality improvement priority.17
Again, the differences observed across income categories may reflect a higher patient–
provider ratio in LIC.

Palliative care requires communication with patients and families and their participation in
decisions.18 Parents in HIC describe communication with clinicians as an important
determinant of the quality of end-of-life care.19 Our results suggest that parents participate
less in decisions in lower-income countries, where poverty, limited resources, cultural
norms, and the absence of laws safeguarding self-determination may be factors. Children’s
participation in decision making did not differ significantly with economic status, possibly
because the limiting factors (the intrinsic difficulty of end-of-life communication, lack of
provider skill in communicating with children, and perception of children as having no
decisional capacity) are general rather than resource-dependent. Interestingly, significantly
more respondents in HIC than in LIC and MIC reported having institutional policies or
national laws to support decisions to withhold or withdraw medical treatments. Moreover,
up to a third of respondents in this survey indicated a lack of access to ethics committee
consultation. Development of ethical practice norms and elimination of legal roadblocks
would be a priority area for program development as the absence of an institutional
infrastructure to promote ethical deliberation or laws that provide guidance on decision
making at the end of life may increase the risk of implementing inappropriate medical
interventions for patients with incurable illness, even where financial resources and critical
care equipment are limited.

The large majority of respondents indicated that palliative and end-of-life care are an
important aspect of paediatric oncology practice, and most felt competent to provide it. This
result is striking, given the large number of children who die of cancer worldwide, the lack
of palliative and end-of-life care education among physicians, and the persistence of
unattended suffering, even in tertiary care centers in affluent countries.20 There are many
personal, cultural, educational, and institutional challenges in the implementation of
paediatric palliative care.21 The perception of palliative care as “end-of-life care,” the lack
of adequate training, and practice models that emphasize cure over quality of life account for
some of these problems. Quality palliative and end-of-life care for paediatric cancer patients
is thought to require the full integration of palliative care principles and practices into
ongoing care.22, 23 Successful clinical practice guidelines for quality palliative and end-of-
life care will require not only adequate infrastructure and comfort care drugs but also an
aggressive effort to change attitudes and promote palliative care competencies. Interestingly,
less than half of physicians in our survey reported having enough time to deliver quality
palliative care. The expanding role of nurses, greater emphasis on interdisciplinary care, and
additional personnel with special training in palliative care may help to alleviate this
problem.24–26

This survey shows that web-based programs such as Cure4Kids allow the conduct of
questionnaire-based assessment of services in diverse countries. The overall response rate
(59.8%) is comparable to that of mail- or fax-based physician surveys.27 Our study sample
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was limited to English-speaking physicians who routinely use Cure4Kids. Biases that result
from educational background, training, and personal interest in palliative care are likely to
have minimized the existing deficiencies in palliative and end-of-life care at all economic
levels. Moreover, our survey did not seek input from non-physician members of the care
team or from patients and their families. The use of indicators of quality palliative care, or
comparative morbidity and mortality statistics, may offer greater insight into access to and
quality of palliative care but these data sources are not widely available in LIC. Finally, the
non-random sampling procedure in this survey brings statistical limitations, which make
inferences only valid in the respondents’ national income level.

The results presented here should be considered in the strategic planning and development
of palliative care programs for children with cancer worldwide. Creative, bold solutions are
needed to overcome the impact of economic factors on the availability and quality of
important elements of palliative and end-of-life care for children suffering from the
devastating effects of cancer and other life-threatening conditions. A united effort is needed
from governments, pharmaceutical companies, hospitals, academic institutions and
individual caregivers.
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Table 1

Physician-reported availability of specialized services to their patients

Service
n/total (%)

National Income

Low
n/total (%)

Middle
n/total (%)

High
n/total (%)

p value

Palliative Care
104/225 (46.2)

32/73 (43.8) 35/94 (37.2) 37/58 (63.8) 0.16

Pain Management
144/228 (63.1)

39/74 (52.7) 57/95 (60.0) 48/59 (81.4) 0.07

Bereavement Care
68/240 (28.3)

12/81 (14.8) 23/99 (23.2) 33/60 (55.0) <0.001

Ethics Committee
159/228 (69.7)

46/74 (62.1) 65/95 (68.4) 48/59 (81.4) 1.0

Decision Guidance by National Law
or Institutional Policy
140/227 (61.7)

37/74 (50.0) 51/94 (54.3) 52/59 (88.1) <0.001

N = number of survey respondents

Small p-values indicate significant differences in the availability of specialized services across economic levels based on Pearson’s Chi-square test.
Reported p-values were calculated after Bonferroni multiple adjustments.
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Table 2

Comfort care medications available to more than 50% of respondents’ patients

Drug
n/total (%)

National Income
p valueLow

n/total (%)
Middle

n/total (%)
High

n/total (%)

Paracetamol 211/222 (95.0%) 68/73 (93.1) 88/91 (96.7) 55/58 (94.8) 1.0

Ibuprofen 213/221 (96.4) 69/73 (94.5) 88/92 (95.6) 53/56 (94.6) 1.0

Diclofenac 183/218 (83.9) 62/72 (86.1) 84/91 (92.3) 37/55 (67.3) <0.001

Codeine 140/213 (65.7) 37/70 (52.9) 55/87 (63.2) 48/56 (85.7) 0.047

Oxycodone 78/191 (40.8) 24/65 (36.9) 17/74 (23.0) 37/53 (71.1) <0.001

Morphine 189/221 (85.5) 57/71 (80.3) 78/92 (84.8) 54/58 (93.1) 1.0

Fentanyl 110/212 (51.9) 20/69 (29.0) 35/85 (41.2) 55/58 (94.3) <0.001

Methadone 77/200 (38.5) 16/66 (24.2) 33/80 (41.2) 28/54 (51.8) 0.32

Amitriptyline 142/209 (67.9) 42/67 (62.7) 57/86 (66.3) 43/56 (76.8) 1.0

Carbamazepine 171/214 (79.9) 55/70 (78.6) 70/89 (78.6) 46/55 (83.6) 1.0

Gabapentin 121/211 (57.3) 32/70 (45.7) 40/84 (47.6) 49/57 (86.0) <0.001

N = number of survey respondents

Small p-values indicate significant differences in the availability of a particular type of comfort care drug across the economic levels based on
Pearson’s Chi-square test. Reported p-values were calculated after Bonferroni multiple adjustments.
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Table 3

Site of respondents’ paediatric oncology practice according to economic group

Site Total

National Income

Low
n (%)

Middle
n (%)

High
n (%)

Children’s Hospital 81 16 (19.5) 35 (35.0) 30 (50.0)

General Hospital 73 24 (29.3) 37 (37.0) 12 (20.0)

Oncology Hospital 71 37 (45.1) 21 (21.0) 13 (21.7)

Private Clinic 5 0 (0.0) 5 (5.0) 0 (0.0)

Other 12 5 (6.1) 2 (2.0) 5 (8.3)

Total 242 82 (33.9) 100 (41.3) 60 (24.8)

N = number of survey respondents
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