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Background: A significant portion of radiation treatment (30–40%) is delivered with palliative intent. 
Given the frequency of palliative care (PC) in radiation oncology, we determined the patterns of research 
focusing on symptom control and palliative care (SCPC) in two prominent radiation oncology journals from 
2005–2014. 
Methods: Original research manuscripts published from 2005–2014 in the International Journal of Radiation 
Oncology *Biology* Physics (Red Journal) and the Radiotherapy and Oncology Journal (Green Journal) were 
reviewed to categorize articles as PC and/or SCPC. Articles were categorized as PC if it pertained to any 
aspect of treatment of metastatic cancer, and as SCPC if symptom control in the metastatic cancer setting 
was the goal of the research inquiry and/or any domain of palliative clinical practice guidelines was the goal 
of research inquiry.
Results: From 2005–2014, 4.9% (312/6,386) of original research articles published in the Red Journal and 
3.5% (84/2,406) published in the Green Journal pertained to metastatic cancer, and were categorized as PC. 
In the Red Journal, 1.3% (84/6,386) of original research articles were categorized as SCPC; 1.3% (32/2,406) 
of articles in the Green Journal were categorized as SCPC. There was no trend observed in the proportion of 
SCPC articles published over time in the Red Journal (P=0.76), the Green Journal (P=0.48), or both journals 
in aggregate (P=0.38). 
Conclusions: Despite the fact that palliative radiotherapy is a critical part of radiation oncology practice, 
PC and SCPC-focused original research is poorly represented in the Red Journal and the Green Journal. 
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Introduction

Symptom control and palliative care (SCPC) plays an 
important role in the field of radiation oncology, with 
approximately 30–40% of all radiation treatments delivered 
with palliative intent (1-3). In the advanced cancer setting, 
radiotherapy is commonly used to treat symptoms including 
pain, bleeding, ulceration, and obstruction (4). Furthermore, 
radiation is part of standard of care for many sites of 
metastatic disease including bone and brain metastases (5,6). 
Decisions regarding palliative treatment of these symptoms 
can often be complex, given that they necessitate careful 
cost/benefit decision-making in the context of an often-
limited life expectancy. Furthermore, radiation is often used 
in many emergent complications of advanced cancer such 
as spinal cord compression, hemoptysis, and superior vena 
cava syndrome, which require rapid decision-making that 
has the potential to significantly impact quality of life. 

Despite the degree to which SCPC is present in the 
clinical practice, palliative care (PC) in advanced cancer 
patients is poorly represented in radiation oncology 
research. Published studies by Barnes et al. found that 
only 1.3% of abstracts presented from 1993–2000 at The 
American Society for Therapeutic Radiation Oncology 
(ASTRO) meetings and 6.7% of abstracts presented from 
1992–2002 at the Canadian Association of Radiation 
Oncologists (CARO) meetings pertained to SCPC topics 
(7,8). The paucity of SCPC research is especially concerning 
given that at least half of patients who die from advanced 
cancer have untreated or undertreated symptoms (9).  
It is therefore critical that radiation oncologists are not 
only adequately trained in providing effective SCPC, but 
also that radiation oncology as field engages in research 
to improve palliative treatments among this patient 
population. 

In recent years, there has been a growing professional 
awareness towards PC, with a small but increasing number 
of academic radiation oncology departments incorporating 
dedicated PC services. Over the past 15 years, American 
Society of Clinical Oncology (ASCO) and ASTRO 
recommendations have called for oncologists to engage in 
research in advanced cancer populations to improve care 
and patient quality of life (10,11). However, it is unclear 
whether this has impacted the amount of SCPC research 
within the field. The International Journal of Radiation 
Oncology *Biology* Physics (Red Journal) and the Radiotherapy 
and Oncology Journal (Green Journal) are two of the largest 
and highest impact radiation oncology journals in the world 

[Red Journal impact factor =4.5 (12), Green Journal impact 
factor =4.8 (13)], and therefore provide a window into the 
field’s research focus and trajectory of research inquiry. The 
purpose of this study was to determine the number, content 
and quality of PC manuscripts in the advanced cancer 
setting published in the Red Journal and the Green Journal to 
determine both the prevalence of original PC research and 
to assess whether that line of research inquiry has changed 
over a 10-year period [2005–2014].

Methods

Full-length original research articles from 2005–2014 
containing the words “palliative” and/or “metastasis” 
were identified in the Red Journal and Green Journal by a 
study member (DD Shi) using each journal’s online search 
function. Articles were included in the analysis if they 
were original research articles and excluded if they were 
abstracts published solely for presentation at meetings such 
as ASTRO or if they did not contain original research (e.g., 
editorials or reviews). 

Resulting articles were categorized as PC if they 
pertained to any aspect of treatment of metastatic cancer, 
and classified as SCPC if they described patients with 
metastatic cancer for whom symptom palliation was the 
stated goal of treatment and/or PC needs was the goal 
of research inquiry, as defined by the Clinical Practice 
Guidelines for Quality Palliative Care (14). Studies related 
to treatment planning of palliative cases were categorized 
as SCPC, while studies examining outcomes of metastatic 
cancer patients treated with curative intent were not 
considered SCPC. Studies related to definitive treatment of 
oligometastatic disease were not considered SCPC. 

SCPC abstracts were further categorized according to 
symptom palliated, disease site treated, nature of the study 
[randomized clinical trial (RCT) vs. other], if symptom 
palliation outcomes were reported, and if these outcomes 
represented the primary or secondary endpoint. Any article 
for which categorization was unclear was discussed with 
a second study member (S Skamene). If study members 
disagreed with categorization, a third study member (TA 
Balboni) was consulted, and a joint decision was reached.

Data were analyzed using descriptive statistics (including 
mean, range and percentages). A chi-square test was 
conducted to compare the proportions of SCPC abstracts, 
and a Cochran-Armitage trend test was used to identify 
publication trends over time. All statistical analyses were 
performed using R statistical software (version 0.99.902).
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Results

The results are summarized in Tables 1,2. Of the 6,386 
articles published from 2005 to 2014 in the Red Journal, 
312 (4.9%, range, 1.7–8.4% per year) pertained to PC, and 
84 (1.3%, range, 0.2–2.4% per year) were categorized as 
SCPC. In the Green Journal, 84 (3.5%, range, 0.4–9.9% 
per year) out of 2,406 total articles pertained to PC, and 
32 (1.3%, range, 0.0–3.2% per year) were categorized 
as SCPC. Randomized control trials accounted for the 
minority of SCPC articles in both journals, with 3.6% 
(3/84) in the Red Journal and 21.9% (7/32) in the Green 
Journal. The symptomatic treatment outcome was stated 
in 50.0% (42/84) of SCPC abstracts in the Red Journal and 
59.4% (19/32) of the SCPC abstracts in the Green Journal. 
Furthermore, 42.9% (36/84) of the Red Journal SCPC 
articles and 50.0% (16/32) of the Green Journal SCPC 
articles described palliation of symptoms as a primary rather 
than a secondary study end point. 

Among SCPC articles in the Red Journal, the most 
common symptom palliated was pain (51.0%), followed by 
central nervous system (CNS) (19.4%), and other (11.2%) 
(Table 2). The most common disease sites treated were bone 
metastases (49.5%), followed by brain metastases (20.2%), 
and other (9.1%). Among SCPC articles published in the 
Green Journal, the most common symptoms palliated were 
pain (55.6%), not stated (11.1%), and locally advanced 
disease (8.3%). The most common disease sites treated were 
bone metastases (53.1%), head and neck (12.5%), and brain 
metastases (9.4%) (Table 3).

There was no change in annual proportion of articles 
pertaining to PC over time in the Red Journal (P=0.43). 
There was a trend towards increasing proportion of 
PC articles over time in the Green Journal that was not 
statistically significant (1.7% at study start to 5.0% at study 
end) (P=0.07) (Figure 1), and an significant increasing trend 
among both journals in aggregate (P=0.04). There was 
no significant trend over time in the proportion of SCPC 
articles in the Red Journal (P=0.76), the Green Journal 
(P=0.48), or in both journals in aggregate (P=0.38) (Figure 2). 

Discussion

Research focused on SCPC in radiation oncology accounted 
for 1.3% of published manuscripts between 2005–2014 
in both the Red Journal and Green Journal. Only 3.5% of 
articles from the Red Journal and 21.9% from the Green 
Journal represented randomized controlled trials in SCPC. 

Table 1 Red Journal and Green Journal content, 2005–2014

Articles
Red  

Journal
Green  

Journal

Total number of original articles 6,386 2,406

Palliative care articles†, n (%) 312 (4.9) 84 (3.5)

SCPC articles‡, n (%) 84 (1.3) 32 (1.3)

Randomized clinical trials 3 (3.6) 7 (21.9)

Symptom palliation as primary endpoint 36 (42.9) 16 (50.0)

Symptom palliation as secondary endpoint 6 (7.1) 3 (9.4)
†, palliative care pertained to any aspect of metastatic cancer  
treatment; ‡, symptom control and palliative care (SCPC)  
described symptom palliation as the goal of metastatic cancer 
treatment and/or research inquiry involved a domain of palliative 
clinical practice guidelines.

Table 2 SCPC article content in the Red Journal

SCPC research article content Value, n (%)

Symptoms palliated (n=98)†

Pain 50 (51.0)

Central nervous system 19 (19.4)

Other§ 11 (11.2)

Not stated 7 (7.1)

Bleeding 4 (4.1)

Pulmonary 3 (3.1)

Locally advanced disease 3 (3.1)

Gastrointestinal 1 (1.0)

Disease site (n=99)†

Bone 49 (49.5)

Brain 20 (20.2)

Other‡ 9 (9.1)

Not stated 6 (6.1)

Lung 6 (6.1)

Gastrointestinal 6 (6.1)

Head and neck 3 (3.0)

Symptom control and palliative care (SCPC) articles in Red 
Journal, 2005–2014. SCPC described symptom palliation as 
the goal of metastatic cancer treatment and/or research inquiry 
involved a domain of palliative clinical practice guidelines. †, 
may be ≥1 per article; ‡, includes pelvis, skin, and extremities; 
§, includes ascites, impaired extremity function, edema, urinary 
symptoms, and vision impairment.
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In addition to the low representation of SCPC articles in 
these journals, there were mixed patterns of publication 
trends over the study period. While the Red Journal did 
not demonstrate a trend in proportions of either palliative 
or SCPC articles over time, there was a trend towards 
increasing annual proportion of palliative articles in Green 
Journal, with no trend in annual proportion of SCPC 
articles over time. Overall in both journals in aggregate, 
there was a significant increasing trend in annual proportion 
of palliative articles, but no trend in annual proportion of 
SCPC articles over time.

Our data is overall consistent with published prevalence of 
PC research in radiation oncology, with 1.3% of abstracts at 
ASTRO and 6.7% of abstracts presented at CARO pertaining 
to SCPC. Even in examining trends among oncology in 
general, PC topics are underrepresented in research, with 
6.3% of abstracts at ASCO pertaining to SCPC (15). While 
the proportion of SCPC abstracts presented at annual 

assemblies has been shown to have increased over time for 
CARO, there was no change in the proportion of SCPC 
abstracts at ASTRO, and a significant decrease in SCPC 
abstracts presented at the ASCO annual assemblies (7,8,15). 
Our results indicate that the presence of SCPC focused 
research in radiation oncology remains stagnant overall. 
Notably, the Green Journal, which publishes heavily from 
Canada and Europe, published lower rates of SCPC research 
compared to the proportion of SCPC abstracts presented 
at CARO (1.3% vs. 6.7%), while the Red Journal, which 
publishes relatively more research from the United States, 
mirrors the lower proportion of SCPC abstracts presented at 
the American conference, ASTRO (1.3% in both). 

The poor representation of PC and SCPC publications 
in these two journals stands in contrast to the approximately 
30–40% of radiation therapy that is palliative in intent. 
Both ASCO and ASTRO have published recommendations 
for more involvement of oncologists and radiation 
oncologists with end-of-life care in advanced cancer 
patients (11,16). Despite these recommendations, the 
amount of resources dedicated to SCPC research and 
educations remains disproportionately low compared to its 
representation in clinical practice. The reasons for this are 
likely multifactorial. First, the discrepancy between research 
publications and clinical practice and guidelines in PC 
within radiation oncology is likely reflective of the paucity 
of radiation oncologists dedicating their academic careers 
to PC and/or research among advanced cancer populations. 
There has been some growth in academic emphasis in PC 
among radiation oncologists in recent years, for example as 
evidenced by the development or organizations such as the 
Society for Palliative Radiation Oncology (17). 

Second, the current structure of radiation oncology 
residency training in the United States has variable 
emphasis on PC within radiation oncology. A survey of 
404 U.S. radiation oncology residents indicated that 79% 
perceive inadequacies in their training across palliative 
radiation oncology competencies, and 81% desire further 
palliative oncology education (18). Furthermore, only 
select academic centers have dedicated palliative radiation 
oncology services, further limiting training within palliative 
radiation oncology to residents (19,20). Without adequate 
exposure to palliative clinical management during residency, 
trainees are less likely to be exposed to relevant clinical 
questions, and less likely to become engaged in PC research 
among this patient population.

A third challenge to research in SCPC within radiation 
oncology regards the general challenges of conducting 

Table 3 SCPC article content in the Green Journal

SCPC research article content Value, n (%)

Symptom palliated (n=36)†

Pain 20 (55.6)

Not stated 4 (11.1)

Locally advanced disease 3 (8.3)

Gastrointestinal 3 (8.3)

Central nervous system 2 (5.6)

Pulmonary 2 (5.6)

Other§ 2 (5.6)

Disease site (n=32)†

Bone metastases 17 (53.1)

Head and neck 4 (12.5)

Brain metastases 3 (9.4)

Lung 2 (6.3)

Gastrointestinal 2 (6.3)

Prostate 2 (6.3)

Not stated 2 (6.3)

Symptom control and palliative care (SCPC) articles in Green 
Journal, 2005–2014. SCPC described symptom palliation as 
the goal of metastatic cancer treatment and/or research inquiry  
involved a domain of palliative clinical practice guidelines. †, 
may be ≥1 per article; §, includes ascites, impaired extremity 
function, edema, urinary symptoms, and vision impairment.
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Figure 1 Palliative care (PC) manuscripts in Red Journal and Green Journal, 2005–2014. PC articles pertained to any aspect of metastatic 
cancer treatment.

Figure 2 Symptom control and palliative care (SCPC) manuscripts in the Red Journal and Green Journal, 2005–2014. SCPC described 
symptom palliation as the goal of metastatic cancer treatment and/or research inquiry involved a domain of palliative clinical practice 
guidelines.
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rigorous clinical research among advanced cancer patients. 
Research in this field can be plagued by difficulties in 
accrual due to poor performance status and loss to follow-
up due to clinical decline and death. Furthermore, primary 
endpoints for palliative treatments can be difficult to define, 
often relying on patient-reported outcome measures that 
have variable degrees of validation (21). Research is also 
limited by funding, with only a small portion of the national 
research budget dedicated to PC research. However, this is 
not to say that large trials among advanced cancer patient 
populations is infeasible, given that informative randomized 
controlled trials have been conducted in this patient 
population, including in bone and brain metastases (22-25).

Our study is not without limitations. The articles were 
initially identified by searching for the words “palliative” 
and/or “metastasis” in all content within each journal’s 
advanced search function, and SCPC or PC articles may 
have not been captured if they did not contain these 
search terms. In addition, there may have been potential 
bias in categorization, though reasons and justifications 
for categorization were kept consistent throughout. 
Furthermore, any conflicts in categorization were thus 
corroborated with two radiation oncologists (S Skamene, 
TA Balboni) in order to minimize this bias. 

Conclusions

The International Journal of Radiation Oncology *Biology* Physics 
(Red Journal) and Radiotherapy and Oncology Journal (Green 
Journal) are two of the leading radiation oncology journals 
and reflect current trends in clinical research. Despite 
national recommendations for greater integration of PC in 
oncology, our findings suggest that only a small proportion of 
articles published in these journals pertained to SCPC topics. 
Research in SCPC should be further encouraged by academic 
departments, research funding sources, and residency training 
programs, as well as national organizations such as ASCO, 
ASTRO, and CARO. Further SCPC research is necessary to 
advance care and outcomes for incurable cancer patients.
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